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1. INTRODUCTION 

Modern science was born in the period beginning with Copernicus' De Revo­
Jutionibus Orbium Coelestium (1543) and ending with Newton's Philosophiae 
Natura/is Principia Mathematica (1687). 

For reasons we shall not enter into here medieval Scholasticism had not suc­
ceeded in 'finding an effective method for the- investigation of natural phenomena. 
Nor had Humanism been able to find the new paths science had to follow, though 
it was indirecHy instrumental in promoting natural science by fostering the study 
of Greek originals on mathematics, mechanicsan~ astronomy. The convict ion· 
shared by both movements that science was something mankind had once pos­
sessed but lost since, led to the conviction that it had to be rediscovered in ancient 
hooks, and so turned men's eyes toward the past instead of to the future, where 
it was to be 'found. 

The creation of modern science required a different mental attitude. Men had to 
realize that, if science were to grow, each generation had to make its own con­
tribution and that all the wisdom of Antiquity was useful only as a starting point 
for new research. 

In the development of this view the universities, which had always been the 
bulwarks of medieval science, could play none but a minor part. Naturally in­
clined to conservatism, they on the whole exerted a retarding influence. For the 
greater part the revival of learning was the work of individual scholars who, in 
full possession of traditional science, took the initiative of transcending its boun­
daries and venturing into unexplored realms of scientif~c thought. 

During the sixteenth century these pioneers of modern science are to be found 
all over Europe. The Italians Tartaglia, Cardano, Benedetti took the lead in the 
domains of mathematics and mechanics. A new era in astronomy was opened 
by Copernicus in Prussia and by Tycho Brahe in Denmark. In France the ma­
thematician Vieta prepared the way for the great progress in algebra that was 
to be accomplished in the seventeenth century. ' 

The work of these prominent scholars was supplemented by the activity of 
ilUmerous craftsmen who, urged on by economic necessity, tried to put science 
to practical use. Some of them were well-known artists (like Leonardo da Vinci 
and Albrecht Dürer), who at thesame time worked as engineers planning or con­
structing canals, locks, dikes and fortifications. For the greater part, however, 
their names do not survive; they were the numerous makers of clockworks and 
nautical or astronomical instruments, the cartographers and, somewhat later, the 
grinders of lenses and the makers of telescopes and microscope~. 

Simon Stevin acquired his honourable position in the history of civilization by 
working both in theoretical science and in engineering. This combination of faeul­
ties was prophetical: modern science truly required the cooperation of theory and 
practice. It could only come into being by theoretical speculation on data furnished . 
by experience .. Matter, being obstinate and unwilling to yield its secrets to pure 
reasoning, can only be forced to disclose its properties if submitted to experimental 
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research. However, to perform experiments, technical skill in constructing and 
using instruments is wanted. On the other hand the accumulation of empirical 
data is not in itself sufficient. Only mathematical formulation of quantitative re­
lations leads to theories, the consequences of which can be put to the test In 
newly devised experiments. Thus the evolution of science ean only proceed by 
a constant interaction between theory and practice. 

The role of the technician is by no means exbausted with his contributions to 
the experimental side of science. His help is needed again wheri the results 
achieved are to be applied for the benefit of humanity. 

In later centuries the various departments of scientific work were as a rule 
separated, most scientists concentrating either on theoretical· or on experimental 
research or on the application of science in technical inventions. In the age of 
pioneers, however, their concentration in one person was not yet uncommon. 
Stevin was an example of this, and he appears to have been fully aware of the 
significance the combinationhad for the growth of natural science. 

We shall not endeavour to depict in this biography the intellectual atmosphere 
in which he accomplished his work as a scientist and an engineer; this will be 
done, as far as necessary, in the intro~uctions to theworks that will be published 
in this edition. A few words on the political background of his career in the Low 
Countries will be given in the description of his life, to which we will now pass on. 

2. ORIGIN AND YOUTH 

Stevin se1dom published a work without mentioning on its title-page that he 
was a native of Bruges (Flanders) 1). In doing 50 he provided us with one of 
the very few facts on his origin which are beyond all doubt. Ariother datum which 
is at least faidy certain was his birth in 1548 2 ). We derive it from the legend 
of a portrait in oils which is the propert)' of the Library of Leyden University. 
It is confirmed (at least not contradicted) by one of four documents 3) which 
containall the further information available on his birth and parentage. These are 
four deeds of the year 1577, in whièh his majority isdec1ared and ártain financial 
affairs are settled 4). They reveal that he was the natural child of one Antheunis 
Stevin by Cathelyne van der Poort. It is rather perplexing that the only partic­
ulars which have become known about his parents refer to other natural children 

1) As a rule he writes: Simon Stevin van Brugge; only in Work I: Brugghelinck. 
The mention of his origin is lacking in Works VII and X, in the latter of which the name 
of the author is not given at all. 

2) In older biographies (Valerius Andreas 719; Sweertius 677; Foppens IIOZ) no year 
of birth is given. Voorduin z8, on the authority of the Enryc/opédie d' Yverdon, has 1555. 

3) Schouteet 140 - 1 4z. 
4) These deeds were discovered by Schouteet in the municipal archives of Bruges; 

they bear the date Oct. 3°,1577 and their contents, which Schouteet gives in fuIl, may be 
summarized as foIlows: ·Simon Stevin, natural son of Antheunis Stevin by Cathelyne 
van der Poort, is relieved from guardianship and declared independent, so that he can 
use and ad minister his own goods. He further promises to indemnify certain pers ons 
for giving baH on his behalf to Jan de Brune, a tax-official in the "Vrije van Brugge", 
now that he is going to occupy a position in his office. In one of the documerits his age 
is given as twenty-eight or thereabouts. This may taIly with thç: year of his birth as given 
above, though it leaves room for 1549 also. The "Vrije van Brugge" was a rural district 
surrounding the town; it was one of the four "members" of Flanders whose repre­
sentatives, together with those.of the nobility and the clergy, constituted the States. 
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of both the one and the other 5). There are reasons to suppose that young Stevin 
was reared by his mother. All the anecdotes told by biographers on the traits he 
displayed as a child, and on the scholarly' education he received are the fruit 
of pure fancy. 

In 1577 we find him occupying a position in the financial administration in 
the "Vrije van Brugge"6). From a casual remark in one of his books we gather, 
further, that earlier he had worked as abookkeeper and cashier in Antwerp 7). 

Most of Stevin's biographers teIl us a good deal about the motives which are 
supposed to have prompted him to leave Bruges some time af ter 1571 and to set 
out on extensive travels in Poland, Prussia and Norway in the period between 
1571 and 1581 8). However, it has proved impossible to check any' of these 
statements. In particular there is no ground for the assertion that hi.s departure 
had anything to do with the religious persecution becoming more intensive under 
the Duke of Alva 9). Unless new documents be discovered, we shaIl have to put 
up with the deplorable lack of .facts on the first three decades of his life. 

This situation, though far from satisfactory, is 'somewhat ameliorated from the 
moment of his settlement in the Northern Netherlands. It is certain that he es· 
tablished himself at Leyden in the year 1581 10), and that he was matriculated at 
the University on February 16, 1583, under the name of Simon Stevinius Brugen. 
sis 11) .. 

3. IN THE NORTHERN NETHERLANDS 

At that moment he had already written some of the long series of works he was 
to publish, some of which were to win him immortal fame. In 1582 the renowned 
printer and publisher Plantijn of Antwerp had published'his Tafelen van Interest 
(Tables of Interest) (I), 12), to be followed in the next year by a geometrical 
work, Problemata Geometrica (Geometrical Problems) (11), published by Joannes 
Bellerus, also of Antwerp. Henceforth all his works were to be published in the 
Northern Netherlands. In 1585 Plantijn, who in the meantime (1583) had trans· 
ferred his business to Leyden, published his works Dialektike ofte Bewysconst 
(Dialectics or the Art of Demonstration) (lIl), De Thiende (The Disme) (IV) 
and I' Arithmétique (Arithmetic) (V). In the next year Plantijn's son-in-law Frans 
van Ravelingen continued the series with Stevin's most famous works: De Beghin-

5) For further particulars cf. Dijksterhuis 3. 
6) See Note 4 and a remark made by Stevin himself in Work XI (v; 2; dedication to 

M. de Bethune 6). 
') ibidem. 
8) It is' certain that he visited these countries; in his works he refers to experienees 

gairied in Poland, Prussia and Norway, and the elaborate plans for the improvement of 
the harbour works and waterways and for the drainage system of such Prussian towns 
as Danzig, Braunsberg and Elbing testify to his having been there. , 

9) J. J. van Hercke; reprint 2-3 .. 
10) The municipal registers of Leydenfor the year 1581 contain the enrolment ofSymon 

Stephani van Brueg as a student having taken residence at Nicolaas Stochius' at the 
Pieterskerkgracht. Stochius was the head-master of the Latin school. 

'11) In the registers of the University his name is found up to 1590 with the addition 
stud. art. apud Stochium. It may be mentioned that his name is given by Andreas Valerius 
719 as Simon Stevinus, sive Stephanus.· . 

12) The Roman numerals between parentheses refer to the list of Stevin's works 
given below. 
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selen der Weeghconst (The Principles of the Art of Weighing) (VI), De Weegh­
daet (The Praetiee of Weighing) (VIa) and De Beghinselen des Watel'llJichts 

. (The Elements of Hydrostaties) (Vlb) . 
. As apparent from this .survey, the first years of Stevin's rcsidence at Leyden 

must have been crowded with scientific work. This, however, did not prevent him 
[rom being active in technical science also. As early as 1584 we find him starting 
negotiations with the mi.micipality of the town of Delft on thc application of 
one of his inventions in the field of drainage. In the same year he is granted patents 
by the States General and the States of the province of Holland for variolIs in­
ventions, which are followed by several others during the ensuing years 13). The 
majority of these patents refer to dredging and drainage; in particular he applies 
himself to improve the marshmill (i.e. a wind-driven scoop wheel used for pûmping 
out water); a very important form of engine in a country the greater part of which 
had been literally wrested from the sea. There would be hardly any reason to 
mention, besides these highly practical inventions, his mechanically driven spit, 
which was no more than one of the countless mechanical toys the period revelled 
in, were it not that he marked tllis piece of work with the sign of the cloo/erans 
(wreath of spheres), which was to become famous later on 14). . 

In 1588 in order to apply his hydraulic inventions in practice he entered into 
partnership with his friend Johan Cornets de Groot 15), the father of the boy who 
was to become the world-famous jurist Grotius. Together they built watermills 
in several pI aces or improved existing ones by applying their new system. 

It is characteristic of Stevin's wide range of interest that in this same year, in 
which all his energy seemed to be concentrated on technical problems, he pub­
lished a book on quite a different subject: Het Burghedick Leven (Vita Politica) 
(T he lile ol the burgher) (VII). 

Four years later, in 1594, the pamphlet Appendice Algébraique (VIII) proved 
that he still occupied himself with things mathematica!. In the same year his 
SterektenboullJil1g (The building of lortresses) (IX) saw the light, a work that 
ensured him a prominent position in the history of the art of fortification .. 

4. STEVIN'S IDEAS ON LANGUAGE 

Though it is not uncommon to find mathematicians interested in linguistics, it 
is rather unusual to meet with one who as a scientist exerted a powerful in­
fluence on the language of his people anc! became no less famous in this respect 
than by his scientific achievements. Of this. rare phenomenon Stevin is an example. 
Being strongly convinced that the Dutch language was singularly suitable for the 
rendering of scientific reasoning, and endowed with a peculiar gift of finding 
or coining words fitting this purpose, he became the founder of scientific and 
technical Dutch. Without being aware of the fact, everyone in the Netherlands 

13) The texts of these patents are given by Doorman (r) 82, 86-88, 274; (2) 17-19. 
14) See below: Art of Weighing Prop. 19. 
15) Johan Hugo Cornets de Groot (Janus Grotius; March 8, 1554-May 3, 1640), burgo­

master of Delft (1591-1595), was a close friend of Stevin, who speaks of him with great 
admiration and gratitude (Work V; Dedication). De Groot wrote in Work V a Latin 

.poem and in Work VI à Latin and a Greek one. They collaborated in an experiment on 
falling badies (Work VIb 66). 
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daily uses terms and expre~sions which, if not introduced by Stevin, were at least 
brought into vogue by him. 

It cannot be denied that in his digressions on the history and the qualities of 
the Dutch· language he of ten exceeds the boundaries his intellectual soberness 
and scientific turn of mind should have imposed on him, and that his action for 
purity of language sometimes degenerates into fanatical purism. On the whoie, 
however, his influence on the Dutch language must be considered beneficial. 

His ideas on the superiority of Dutch as a scientific language are developed at 
length in the Memoir Uytspraeek van de Weerdieheyt der Duytsehe 16) Tael 
(Diseottrse on the W orth of the Duteh Language)J which serves as an introduction 
to the Wee gheonst (VI). They will be summarized in the Introduction to this 
Memoir. It will then be seen that they are of biographical rather than scientific 
interest. One of them, however, deserves general attention. It is directed against 
the exclusive use of Latin for scientific purposes, entailing that those who in their 
youth lacked the opportunity of a scholarly education are for ever prevented from 
participating in scientific activity. In order to promote science, Stev~n argues, all 
available forces should be released, and this is possible only if nobody is un­
necessarily hampered by linguistic difficulties. 

In using this argument Stevin associates himself with a number of similarly 
minded authors in various countries who during the sixteenth century were. 
advocating the dethronement of Latin by the vernacular. So what at first view 
seems to be no more than a chauvinistic overestimation of Dutch, turns out to be 
a particular instance of a general plea for the good rights of the vernacular as 
the language of science, now applied to the special case of the Low Countries. 

In accordance with his conviction of the superiority of his own language as 
a medium for scientific reasoning, Stevin af ter the publication of IJ Arithmétique 
wrote all his works in Dutch. In doing so he deprived himself of the chance 
of being read in other countries. Indeed, his ideas and achievements were only 
made known there through Latin and French translations of some of his works 17) . 

. The same circumstance has made it necessary to add an English translation to 
each of the works published in this edition. 

Stevin's extensive digressions in the field of language can only be fully under­
stood if considered in connection with his phantastical theory of the Wijsentijt 
(Age of the Sages). Indulging in the old dream of mankind that in a remote past 
all things, which we now only know in a deficient and incomplete state, were in 
perfect order, he wanders away into an elaborate discussion of the means by 
which this primordial Golden Age might be brought back again. One of these 
means consists in a systematic cultivation of natural science, which requires the 
ordered collaboration of all persons able to do scientific work, regardless of their 
previous training and social status. However, this will be possible only if all 
scientific ideas and reasonings are expressed in the vernacular. And this will 
meet with greater success according as the vernacular itself proves more fit for the 
purpose. Here the matter of the superiority of Dutch turns up again, culminating 
in the argument that the language of the Sages in the Wijsentijt can have been 
none other than Dutch. 

16) In Stevin's time this was the name of the language in use in the Low Countries. 
It has to be translated by Duteh, not by German. . 

17) Works XIa, XIb, Xnf. 
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The whole theory forms . a typical example of how the most rational and 
scientific of minds may at the same time foster the most irrational and phantastical 
ideas on topics lying outside the sphere of his specific competence. 

5. THE POLITICAL BACKGROUND OF STEVIN'S LIFE 17a) 

In the period dealt with above Stevin must have cofue into contact with Maurice, 
Count of Nassau, later Prince of Orange and Stadtholder of the United Pro­
vinces 18). As his activity now shifts from that of a private scholar and engineer 
to that of a person of importance in the' young Republic, we must interrupt his 
life-history for' a moment to give a short.survey of the political background. 

In the sixteenth century the so-called Low Countries, out of which in the long 
run the present states of Belgium and the Netherlands were to emerge, con~ 
sisted of seventeen provinces, owing allegiance to the descendant of the House 
of Habsburg-Burgundy, Philips 11, who was also king of Spain. In the sixties 
of the sixteenth century a movement of opposition to the absolutist, centralizing 
and alien tendencies of Philip's government sprang up, to which the activities of 
the small groups of Calvinists, scattered over all the provinces, soon imparted a 
revolutionary character. In 1567 William, called the Silent, Count of Nassau and 
Prince of Orange, had. to emigrate with many others in view of the arrival of the 
D1,lke of Alva. In 1572 the lattei's repressive policy led to a second revolutionary 
attempt. At first only the provinces of Holland and Zealand managed to free 
themselves under the leadership of the determined Calvinist minority and of the 
Prince of Orange. In 1576 the other provinces joined in (Pacification of Ghent), 
but soon afterwards a war of reconquest was undertaken by the Spaniards and 
conducted by the Duke of Parma, The Walloon (French-speaking) provinces 
made their peace with the King in 1579. Parma's success was greatly favoured 
by dissension between the Catholics, to whom the aims of the revolution, were 
primarily political, and the Calvinists, but the determining factor in the cam­
paigns, which swayed forwards and backwards for a number of years, was the 
strategie barrier of the rivers traversing the Netherlands from East to West. In 
1581, when Flanders and Brabant were already gravely threatened, but still re­
pr~sented on the States-General, the latter solemnly deposed Philip Il. However, 
owing allegiance to the throne of Habsburg-Burgundy, they did not yet venture 
to take the sovereignty into their own hands. The feeling prevailed that they 
couldnot do without foreign help. An attempt to enlist the help of Francè by 
investing the Duke of Anjou, brother to the French King, with the sovereignty, 
led to failure. A movement set up in Holland to invest William the Silent with thè 
sovereign power and the ti tie of Count, was frustrated by the murder of the 
Prince on June 10, 1584. 

17a. We are indebtèd for this paragraph to Prof. Dr P. Geyl, Professor of History at 
the University of Utrecht. . 
, 18) The Stadtholder, originally the Central Ruler's representative in a province, since 

the rebellion was appointed by the States of the province. Nevertheless, the tradition of a 
sovereign position still clung to the office, and the Stadtholder had a say in the appoint­
ment of town magistrates. Maurice was born in 1567 and died in 1625. He was Stadt­
hol der from I 585 to the year of his death. There is no ground for the wide-spread belief 
that he was a pupil of Stevin at Leyden University. lndeed, there is no evidence that Stevin 
ever taught at this University. 
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At thismoment the whole territory of the ~tates consisted of no more than the 
Provinces of Holland, Zealand, Utrecht, parts of Guelders, Overijsel and Fries­
land and a few towns in Brabant and Flanders. In 1579 the famous Union of 
Utrecht had been conc1uded, and all the provinces still holding out had acceded to 
it. Tbat in tbe end seven provinces only sbould remain, was decided by tbe 
fortunes of war. In 1585 Antwerp, the largest and wealthiestcity of all the Low 
Countries, always a bulwark of the rebellion, had to surrender to Parma. Realiz­
ing tbe danger that tbe Low Countries might be entirely subdued by Spain, 
Queen Elizabeth of England now dec1ared herself willing to send an auxiliary 
force under the command of the Earl of Leieester. However, Leicester did not 
succeed in improving the situation. Wben be resigned in 1587, even tbe pro­
vinces of Holland and Zealand, the real stronghold of the Netherlands, were 
in danger. 

In tbese provinces, bowever, tbe spirit of resistance remained unbroken, and 
especially the great statesman Oldenbarneveldt, the advocate of tbe States of Hol­
land and in that capacity their virtual leader 19), did not waver one moment in 
his resolution ~o continue the struggle for independence. Full of confidence in the 
magie power the name of Orange had over the people, he made the States of 
Holhmd and Zealand invest William the Silent's son Maurice with the Stadt­
holderate of these provinces in 1585. In 1589 he persuaded the States of Utrecht, 
Guelders and Overijsel to follow this example and entrust the military power to 
the young prince.' 

The choice proved to be an excellent one. Together with his cousin, brother­
in·law and intimate friend, William Louis of Nassau, who held the Stadtholderate 
of Friesland and Groningen, Maurice set about reorganizing the States Army and 
soon revealed himself as a military genius in using it as an instrument in the 
struggle for independence. Several successful sieges of towns occupied by the 
Spaniards, conductedas it were according to scientific methods unknown before 
tbat date, made his name as a' commander famous all over Europe. He sucèeeded 
in liberating the whole territory of the remaining seven of the United Provinces. 
Af ter ten years of hard fighting the "fence" of the Republic (to use a popular 
expression of the time) was c10sed and its domain was extended even beyond the 
boundaries. Thanks to his military achievements and the energetic polities pursued 
by Oldenbarneveldt the international position of the Dutch Republic underwent 
a radical change in the course of the same ten years. The States General, in 1585 
still in quest of foreign help, in 1596 conc1uded an alliance with, France and 
England, in which they were recognized on a footing of equality with these 
European powers. 

6. STEVIN AND MAURICE 

Since Stevin served as an engineer in the States Army and acted as a tutor to 
Prince Maurice, he doubtlessly played some part in this formidable change of 
things. Unfortunately we do not know exactly the nature, the extent and the 

19) The Advocate of Holland, later called the Grand Pensionary, was an official 
appointed on an instruction by the States of the Province. He may be described as the 
leading minister of the province; he presided over the meeting of its States and was a 
permanent member of its delegation in the States-General. At the same time he acted in 
effect as the foreign secretary of the Union. . 
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relative importance of the role he played, but we may surmise that it was by no 
means negligible. Outwardly, it is true, his position always remained rather modest. 
Up to 1603 his title was no other than that of "engineer". It was only then that, 
upon the recommendation of Maurice, he was appointed Quartermaster of the 
States Army with the special commis sion of planning the army camps. There is no 
evidence that he ever held the position of Quartermaster-General, assigned to him 
by his son Hendrick on the title-page of an editionof posthumous papers, the 
Materiae Politicae or Burgherlicke Stoffen (XIV). In historical works on the 
military operations of Maurice 'his name is not mentioned, and only a few 
documents give any particulars of his activity 20). 

Nevertheless he must doubtlessly have exercised a certain influence on the 
course of events in the United Provinces because of his intimate rèlation to the 
Prince as rus tutor in mathematics and natural science and, later, as superintendent 
of his financial affairs. It was generally known that the Prince held him in great 
respect, and his reputation grew with Maurice's fame. He frequently sat on 
committees investigating matters of defence and navigation, and he was entrusted 
with the organization of a school of engineers to be incorporated into the Uni­
versity of Leyden 21). 

Whatever influence Stevin's cooperation with Maurice may have had on the 
latter's achievements, the effect of his activity as a tutor on his own scientific 
development is manifest enough. He had to compose textbooks on all the subjects 
the Prince wanted to study, and he was too original athinker ever to confine him­
self to mere reproduction of what he found in existing works. He always managed 
to add some invention of his own or at least to improve the method of treatment. 

Af ter having compiled a considerable number of textbooks for the instruction 
of the Prince, Stevin took the initiative of publishing the whole corpus in a 
comprehensive edition. Thus between 1605 and 1608 the immense volume of his 
Wisconstighe Ghedachtenissen (Mathematical Memoirs) was formed (XI), to be 
followed by a partial French translation, ~he Mémoires Mathématiques (XIa), and 
a complete Latin one, the H ypomnemata Mathematica (XIb). . 

The version presented here of the origin of these magnificent editions shows 
a marked deviation from the current story 22). According to this version the pub­
lication was èntirely due to the initiative of Maurice, who, being accustomed to 
carry the manuscripts with himin his campaigns and afraid of losing them, decided 
to have them published. It is suggested that he paid for the publication, too. 
There is, however, no evidence to support the legend of this noble gesture. Stevin 
tells us, it is true, that he had sometimes seen the Prince anxious lest he should 
lose the manuscripts, but he leaves no doubt that he acted entirely on his own 
initiative when he undertook the publication 23). And Snellius, who made the 
Latin translation, explicitly states that the idea of this translation occurred to him 
spontaneously and that the publishing firm had to meet all the expenses 24). 

It appears that Stevin's intimate relation to Maurice was not always regarded 
without some misgivings. To this Stevin himself alludes in a passage of the 

20) The documentary evidcnce for the above: Dijksterhuis 10-16. 
21) Dijksterhuis 14. 
22) See e.g. Sarton 25G. For further particulars: Dijksterhuis 330. 
23) Work XI. Preface. 
24) Work Xlb. Dedication. 
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Autographs of Count Maurice and Stevin. 
(Prom Overzigt ener verzameling A/ba Amicorum uit de XVle en XVIIe eeuw door 

Jhr P. A. Ridder van Rappard. Album B, p. 86). 
The text- of Stevin's autograph means: A man in anger is no clever dissembler. 
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Wisconstighe Ghedachtenissen 25). Another hint is furnished by a letter written 
by the Dutch theologian Ubbo Emmius 26) af ter the publication of this work. 
In the treatise on Astronomy, which forms part of it, Stevin frankly and whole­
heartedly adopted the Copernican doctrine of, the mobility, of the earth, which 
in the opinion of many scholars of the time had a taint of heterodoxy. Emmius 
qualifies the astronomical theories held by Stevin as worse than absurd and pre­
posterous, and seriously regrets that the name of the Prince should be stained 
by this "dirt". 

Af ter accomplishing the Wisconstighe Ghedachtenissen, Stevin published only 
two more works, which appeared in one volume in 1617: Castrameta!Ïo (Marking 
out of army camps) and Nieuwe Maniere van Sterctebou door Spilsluysen (A new 
manner of fortification with the help of pivoted locks) (XII). In the dedication to 
the first-mentioned work he styles himself a Castrametator (Measurer of Camps). 
This has given rise to the opinion that he here refers to a new post, instituted on 
his behalf. However, this opinion is unfounded. There is no evidence that his 
official position had undergone any change since his appointment as quarter­
master in 1604; the term of Castrametator is no more than a personal way of 
describing the special duties he had to perform. , 

It appears 27) that in the long run he feIt dissatisfied by the lack of opportunity 
to show his capacities in a more important function than that of a Castrametator. 
His son Hendrick tells us that he petitioned the States General; advocating the 
institution of the office of Superintendent of the fortifications and recommending 
himself for this post. This petition, however, seems to have met with no more 
success than another, in which he asked for an increase of his salary as quarter­
master; that, too, was refused by the States in 1620. 

7. MARRIAGE, OFFSPRING AND DEATH 

Returning now to Stevin's personal life, we have to relate some facts about 
his late marriage and his offspring. The data, however, are again disconcertingly 
scarce. It has been established 28) that in the second decade of the seventeenth . 
century he married a young woman from Leyden, called Catherine Cray' (day and 
year of birth unknown), that she bore him four children, and that he bought a 
house at The Hague. The dates of these events, however, do not, as given, tally 
with one another. Thehouse was bought on March 24, 1612 (it is 47, Raam­
straat, The Hague, which in 1897 was adorned with a bust of Stevin, made af ter 
the Leyden portrait 29);' the eldest son, Frederick, was probably born in 1612, the 
second, Hendrick, probably in 1613, the eldest daughter, Susanna, on April 19, 
1615 and the youngest, Levina, at some unknown date. Notification of the mar­
riage, however, was not given until April 10, 1616. No date of the ceremony 
could' be traeed. If all these dates are correct (all of them have been derived from 

25) Work XI; i, 21; p. 40. There are now many, he teUs us, who ,cannot believe that 
the scientific occupations of the Prince are not detrimental to many affairs which might 
otherwise have been done more efficiently. 

26) Ubbo Emmius (Dec. 5, 1547-Dec. 5, 1625) was afterwards the first Rector of Gro-
ningen University (founded in 1614). 

27) Dijksterhuis 16. 
28) Dijksterhuis 18-20. 
29) Dijksterhuis 30. 
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authentic documents), we must conclude that at least three out of the four 
children were bom out of wedlock. 

Stevin's marriage was not to last long, as he died in 1620. Again we know no 
particulars; we can only prove 30) that he was still alive on February 20, and 
thát his death occurred before April 18. No single further detail on the exact dates 
of the decease and the funeral is available. His widow remarried on March 14, 
1621, her second husband being Maurice de Viry (or de Virieu), bailiff of 
Hazerswoude near Leyden. She died on January5, 1672. 

Out of the four children only the second son, Hendrick 31), is of interest to 
the reader of a biography of Stevin. He followed a career which outwardly re­
sembled his father's, but he lacked the latter's -genius. He studied mathematics 
at Leyden University. Af ter having travelled through Europe, he became an 
engineer in the army and later held the post of quartermaster. A wound having 
obliged him to retire from military service, he married the widow of the lord 
of a manor at Alphen-on-Rhine (in Southern Holland) 32) in 1642, and obtained 
the rrianorial title for himself af ter the death of his wife. He died without issue 
in January 1670. 

It is greatly to Hendrick's credit that he considered it a debt of honour to his 
father's memory to edit the latter's posthumous papers, which had been very 
carelessly dealt with by the widow. Thanks to his pious care we possess the volume 
of the Materiae Politicae, in which some thirty years af ter Stevin's death several 
of _ his unpublished treatises saw the light, whilst others were published some 
eighteen years later in Hendrick's own work, Wisconstich Filosofisch Bedrijf 
(Mathematico-Philosophical Activity) 33). 

8. STEVIN'S LEGACY 

Stevin had to wait long for recognitian of his real value to the history of civili­
zation. In the Netherlands he was remembered for a long time almast exclusively 

-as the tutor of Maurice and as the builder of twci sailing-chariots, with which the 
Prince would occasionally amuse himself and his guests. Works on the history 
of mathematics and natural science, it is true, mentioned his name, but did 
not do full justice to his achievements. When on the occasion of the tercentenary 
of the year of his birth a movement was started in his native city to erect 
a monument to his memory (the statue which now actually adorns the 
"Sirnon Stevin-plaats" at Bruges), he became the subject of a heated contro­
versy 34), in which, through a curious twist of historie perspective, his loyalty to 
his native country was .impugned (he was represented as a "Belgian", serving his 
country' s enemy, Maurice). In answer to doubts which we re expressed in the 

) debate as ta his merits as a scientist, one 'of his defenders collected all the testi­
monies on his achievements he had been able to lay hands upon in encyclopedias 

30) Dijksterhuis 20. 

31) Dijksterhuis 23. 
32) Not Alphen near Breda, as Sarton (I) 246 supposes. 
33) This work would deserve a closer study. As Van Zutphen points out, Hendriek had 

reinarkable ideas on the drainage of the Zuider Zee. 
34) Dijksterhuis 26-29. 

\~'. 
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and historical works 35). This miscellaneous collection appears to have been im­
pressive enough to contemporaries. Nevertheless it now strikes us as singularly 
inadequate. 

It was only in the first decades of the twentieth century that the study of 
Stevin as a scientist was undertaken in a thorough and systematic way, the leader 
of this movement being the meritorious Belgian historian of mathematics, Father 
Henry Bosmans S.J. 

We conclude this short introductory sketch of Stevin's life with a discussion 
of the correct pronunciation of his name: Stévin or Stevln. In Holland people are 
generally inclined to stress the second syllable, sometimes even to pronounce it as 
a French ending. Yet there is no doubt that the correct pronunciation is Stévin: 
the Flemish have always pronounced it so, and they still do so to this day. 

! ' 

35) van de Weyer (I). 
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STEVIN'S ACHIEVEMENTS 

The present edition does not attempt to embrace the totality of Stevin's writings. 
The bulk of the Wisconstighe Ghedachtenissen made it practically impossible to 
include this work as a whoie. Moreover, several of his works are too much in the 
nature of a textbook to justify re-publication. Consequently the editors were 
obliged tomake aselection and to publish only such works as contain mainly 
originalcontributions to science. This policy, however, entails that the image of 
Stevin evoked in the forthcoming volumes must needs be slightly distorted. 

In order to . remedy this unavoidable defect, we give as a prelude a concise 
survey of all Stevin's achievements, hoping thereby to convey a general impres­
sion of the wide range of his activities. We classify them under the following 
headings. 

1. MATHEMATICS 

A. Arithmetic and Algebra; 

From the very beginning Stevin's desire is evidently to put science to practical 
use in daily life. Long before his time, tables of interest were used by bankers, 
but they were kept secret as tools of trade. In his T afe/en van Interest (I) Stevin 
now published a complete set of these tables and supplemented them with a text­
baok showing their application to problems of interest. 

De T hiende (IV) contains a systematic treatise on decimal fractions and their 
application, with which this highly important improvement was formally in­
troduced into arithmetic. Neither the fact that the idea of these fra~tions had 
been applied before him in goniometrical tables nor the circumstance that his 
so-called "thiendetalen" or "ghetalen van den tienden voortganck" (numbers of 
the tenth progress) we re, properly speaking, no fractions at all, but integers in­
troduced to avoid fractions, need prevent us from assqciating with the invention 
Stevin's name before all others. Undoubtedly the new technique was marred in 
the beginning by a cumbersome notation, which, however, was substantially im­
proved in later wo~ks. In a series of examples the practical value of the "thiende­
talen" for various categories of craftsmen is demonstrated. In an appendix Stevin 
advocates the introduction of the decimal principle in all human accounts and 
measurements, thereby anticipating the (partial) realization of this simple idea 
by two centuries. . . 

The work l' Arithmétique (V) with its appendix, La Pratique dj ArithmétiqfleJ 

in which French translations of Works I and IV were incorporated, mainly 
deals with widely known subjects, leaving little room for originality. Stevin, 
however, succeeds in improving the symbolism inmany respects and in con­
tributing to the formulation of general mIes for the solution of equations. The 
mainly practical character of the work does not prevent him from delving rather 
deeply into same highly theoretical topics and taking part in some fundamental 
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controversies concerning the principles of arithmetic. Algebra, which is still con­
sidered as one of the numerous mIes taught in arithmetic, is advanced by the 
above-mentioned mles·on equations, by the solution of the problem how to find 
the greatest common divisor of two polynomials and, in the Appendice Alge­
braiqlle (VIII), by a method for the approximation of a numerical root of an 
equation of any degree. Moreover, the application of the "rule of algebra" i~ 
illustrated in a translation (or rather paraphrase) of the first four books of 
Diophantus, the first to appear in any European vernacular. 

B. Geometry 

The work Problemata Geometrica (11) deals with problems in pure mathema­
tics, such as division of a polygon, construction of regular and semi-regular 
polyhedra, constmction of solids to satisfy certain conditions. The subject is re­
sumed in a less strict form with many practical applications in De Meetdaet 
(XI; ii)(forming part of the Wisconstighe Ghedachtenissen). In this work 
various geometrical instruments are described in detail. The construction of an 
ellipse by lengthening the ordinates of a circle in the same proportion, which is 
taught here, seems to be Stevin's i~:,ention. 

C. Trigonometry 

The Wisconstighe Ghedachtenissen contain a very elaborate systematic treatise 
on plane and spherical trigonometry under the title Van den Driehollckhandel 
(XI; i, 1). It is shown that the trigonometrical formulae relative to the right­
angled spherical triangle can be reduced to six, and how the various practical 
problems may be solved by means of them. 

D. Perspective 

The desire, expressed by Maurice, to become familiar with perspective drawing 
induced Stevin to compose a textbook on the subject (Van de Verschaellwing XI; 
iii, 1), which is remarkable for the care with which all the terms to be used are 
defined, for the writer's inventiveness in coiring Dutch scientific words, and 
for. some personal contributions (constmction of a perspective drawing on a pic­
ture plane not perpendicular to the ground plane, and solution of the so-called 
inverse problem of Perspective: given an object and a perspective drawing of it, 
to determine the place of the observer' s eye). 

Il. MECHANICS 

With one single exception all Stevin: s contributions to this branch of science, 
which are to be found in the Weeghconst (VI) and the Weeghdaet (Vla), refer 
to statics. In the first book of the Weeghconst Stevin continues the work of Ar­
chimedes· in the latter's De Planorum Aeqllilibriis by giving a mathematical de­
monstration of the condition of equilibrium of a horizontal lever. In the same 
book he proves in a most ingenious and interesting way the law of equilibrium 
on an inclined· plane, basing himself on the conviction of the impossibility of 
perpetual motion. From this theorem the mIe for composition and decomposition 
of a force acting on a point is deduced, by which the study of the equilibrium 
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of a rigid body with one fixed point is madepossible. It should be noted that 
Stevin for reasons of principle rejects the method of virtual displacements. The 
second book is devoted to the determination of centres of gravity. Here, too, 
Stevin applies the Archimedean method; he succeeds, however, in simplifying it 
in a way which is of some importance in the history of the Calculus. The·Weegh­
daet contains practical applications of the theorems of the Weeghconst in various 
instruments. In an appendix to the latter work we find Stevin's only contribution 
to dynamics: an experiment performed in collaboration with J. de Groot, in which 
falling bodies are proved to traverse the same distance in the same time regardless 
of their weight. A Byvough der Weeghconst, included in the Wisconstighe Ghe­
dachtenissen (XI; iv, 7), brings new applications of theoretical statics in problems 
on cords and pulleys and in an investigation on the horsebit. 

UI. HYDROST ATICS 

Here again Stevin acts as the immediate successor to Archimedes. He proves 
the latter's theorem on the force exerted by a fluid on asolid immersed in it in 
a more satisfactory way, and evaluatesthe forces which by its weight a liquid 
exercises on the bottom and the walls of the enclosing vessel. This leads him to 
the hydrostatic paradox, which is tested by experiment. The Waterwicht (VI b) 
with its appendix, the Waterwichtdaet, in which his hydrostatic theories are 
developed, must be considered as a valuable step towards the complete systemati_­
zation of hydrostatics given by Pascal. The theory is applied in the problem of the 
diver and in a discussion on the stability of a floating :vessel (Van de vlietende 
Topswaerheyt; XI; iv, 73). 

IV. ASTRONOMY 

In the section of the Wisconstighe Ghedachtenissen which bears the titleVan 
den Hemelloop (XI; i, 3) Stevin first expounds the classical Ptolemaic theory of 
the structure of the universe and then shows how it can be transformed into the 
modern Copernican theory by a shift of the observer's standpoint. It should be 
borne in mind that his aim is no other than to bring home to his pupil as clearly 
as possible the two existing theories without pretending at all to enrich them with 
findings of his own. That he treats the Copernican system on a footing of equality 
with the Ptolemaic is in itself remarkable enough, when one considers that at 
the time the Hemelloop was composed this innovation in astronomy was still 
far from being gene rally accepted, that the authority of the greatest astronomer 
of the second half of the sixteenth century, Tycho Brahe, was against -it, and 
that none of the leading scholars of the time had pronounced himself infavour 
of it. More remarkable still, Stevin not only explains the Copernican system, but 
also states his intimate conviction that this theory represents the real structure of 
the world, and endeavours to make this acceptable. In doing so, he shows his 
independence from the founder of the theory by rejecting the latter's hypothesis 
of a third motion of the earth besides the daily rotation about its axis and the 
annual revolution round the sun. 

A second astronomical topic is dealt with in the Eertclootschrift under the title 
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Van de Spiegeling der Ebbenvloet (XI; i, 26). Here Stevin develops a theory of 
the tides, based on the assumption of an attraction exercised by the moon on the 
water, which for simplicity's sake is supposed to cover the whole of the earth's 
surface. 

V. GEOGRAPHY 

In the whole section Eertclootschrift of the Wisconstighe Ghedachtenissen there 
is only one subsection which can be brought under the heading of this paragraph, 
and this treatise, entitled Van! stofroersel des Eertcloo!s (XI; i, 22), deals neither 
with topography nor with cartography (as might have been expected), but with 
the gradual changes in the materials constituting the earth's surface. It discusses 
the accretion of limd by sedimentation, the formation of dunes, the origin of 
mountains, and the gradual changes in the courses of sinuous rivers.It is sup­
plemented by a number of hydrographical considerations in the memoir Van de 
Waterschuyring in. Hendrick Stevin's Wisconstich Filosofisch Bedryf (XVIB 3). 

/ 

VI. NAVIGATION 

Stevin's nautical treatises refer to two different subjects. In the Eertclootschrift 
is found a treatise Van de Zeylstreken (XI; i, 24), in which the doctrine of 
courses and distances is taught. The only two methods of navigation susceptible 
of scientific treatment, viz. great circle sailing and loxodromic sailing, are ex­
plained both on mathematical lines and with the aid of a globe. 

In De Havenvinding (X; abridged version XI; i, 25) Stevin discusses the 
possibility of making a landing on the basis of the known latitude and the mag­
netic declination of the harbour. The longitude can then be dispensed with. 

VII. TECHNOLOGY 

On Stevin's work as an engineer his own writings give none but the scantiest 
information, which is only partially supplemented by the study of various patents 
granted or applied for. The subjects of major interest are: 

A. Milts, especially marshmills. He tried to make various improvements in 
·the mechanism of these engines, and in his treatise Van de Molens (XV) 
corroborated them by a theoretical study based on his statical and hydrostatical 
theories. This seems to be the oldest scientific work on the subject, anticipating 
Smeaton's famous researches by some 150 years. 

B. Sluices and Loeks. This subject is treated in the first of the two chapters 
of the work Nieuwe Maniere van Steretebou, door Spilsluysen (XIIB ), which, as 
far as we know, constitutes .the oldest extant printed treatise on sluices. The 
various types of sluices and possible improvements in their construction are dis­
cussed. 

C. Hydraulie Engineering. In a posthumous paper on waterscouring, pub­
lished by his son Hendrick (XVIB; 3), Stevin develops detailed plans for the im-
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provement of the waterways of the town of Danzig and other towns in Prussia 
and the Netherlands. 

D. Sailing CharÎots. For years and years Stevin's farne has rested entirely 
on th is invention, which plays, however, only a minor part among his technological 
inventions and is nowhere mentioned in his works. The reports of contemporaries 
are incomplete and bear obvious features of exaggeration and phantasy. 

VIII. MILITARY SCIENCE 

A. Art of Fortification. As in the history of mathematics, here again Stevin 
carries out the dual task of systematizing the existing knowledge and enriching 
it with personal contributions. Because of his work Stercktenbouwing (IX) his 
name ought to be associated before all others with the so-called old Dutch 
method of fortification, which is her~ explained systematically for the first time. 
The work Nieuwe Maniere van Sterctebotl, door Spilsluysen (XIIB) deals with the 
use of sluices for defensive purposes and gives plans for the fortificatiog of various 
towns in the Netherlands by these means. 

B. Castrametatio. In the work of this title (XIIA) Stevin describes in detail 
the method of laying out camps and their internal organization, which was in use 
in the States Army. Several other writings on military science, destined for a 
Crijcbsconst, were published in Work XIV . 

. XI. BOOK-KEEPING 

Stevin'sworks on this subject (XI; v, 2; XIV B) can be brought under the two 
headings of meicantile and princely financial administration. In order to persuade 
Maurice to have his affairs as a prince and an army~commander organized by the 
Italian method of double-entry book-keeping, which had been in use in commerce 
for many years, he first explains this method in a textbook on commercial ad­
ministration (XI; v, 21) and subsequently argues why it is desirabie and in how 
far it is possible to apply it to the Prince's own affairs (XI; v, 22). He does th is 
in the form of an extremely lively dialógue between Maurice and himself, which 
he reports to be a faithful record of a real conversation. Another system of ad­
ministrating the princely domains is explained in the Work Ve1"recbting van Do­
meine mette Contrerolle (XIVB). 

X. ARCHITECTURE 

The work Materiae Politicae (XIV) contains a number of posthumous papers 
on town planning and house building, and a treatise on the aesthetic aspects 
of architecture. 

XI. :MUSIC 

In Stevin's time the traditional connection between music and arithmetic, a 
heritage of the medieval quadrivium, still survived. It was by no means neccssary 
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for a writer to be musical in the emotional sense of the word to feel interested 
in the theory of intervals. The important question of characterizing the various 
intervals by ratios in order to obtain a practicabie temperament for keyed in­
struments is solved by Stevin inhis Spiegeling der Singconst (XV). He boldly 
asserts that an octave consists of six equal intervals of a tone and twelve equal 
intervals of a semi-tone. In doing sa, he anticipates the system of equal tempera­
ment, which was to be introduced about a century later. 

XII. CIVIC MATTERS 

The work Het Burgherlick Leven (VII) gives rules for the conduct of a citizen 
in cases where the divine and naturallaws that determine his status are no longer 
mutually concordant or clash with his personal conviction. Moreover, it discusses 
the position of a prince (the highest citizen in the state) and sets the limits of his 
competence. 

The work Materiae Politicae (XIV) contains 'an appendix to this treatise and 
develops plans for the organization of the various Councils which are to assist 
the prince of a great empire in his government. 

This is but one of the numerous examples of Stevin's predilection for the or­
ganization of all kinds of military and civic matters. 

xIiI. LOGIC 

This subject is dealt with in the booklet Dialectike ofte Bewysconst (lIl). 
Though it does not enrich this classical branch of science with any ,substantial 
innovation, it is remarkable for two reasons: it is one of the two oldest treatises 
on logic written in Dutch, and the method of exposition deviates greatly from 
that followed in the traditional textbooks. By both means Stevin hoped to make 
logic accessible to all readers, regardless of their previous training. The work is 
concluded by a Tsamespraeck, a dialogue, in which one of the interlocutors 
defends Stevin's views on the superiority of the Dutch language. 

CONCLUSION 

The descriptipn of Stevin's life and the survey of his achievements given above 
can still be supplemented with some general considerations on his personality. In 
the history of civilization Stevin figures as the prototype of the engineer, of the 
perfect technologist, who deals with practical problems .in a scientific way. 
Being well acquainted with the work already done by others, he freely applies 
their results wherever possible, but in fields where nobody preceded him he 
seeks and finds his own paths. His scientific turn of mind is strol)g enough to 
make him pay full attention to purely theoretical problems without feeling un­
duly anxious about their useful effect in practical life; but he is too practically 
minded to let himself be entirely absorbed by theory. Thus he continually oscillates 
between what he caUs sPiegeling (speculation, i.e. theoretical investigation) and 
daet (practical activity). 
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This two-sidedness of his natural bent does not-prevent him from appreciating 
one-sidedness in one special case; daet without Jpiegeling is, he thinks, absolutely 
worthless, but he is ready to accept sPiegeling without daet, if only ether men's 
activities are promoted by it, as was the case with the work of great mathematicians 
like Euclid, Archimedes and ApolIonius. 

The combination of theoretical interest and sense of the practical, though com­
plete in itself, may exhibit itself in a single domain only and thus leave a man one­
sided in another sense. This, however, is not the case with Stevin. It may be true 
that his preference and natural ability. draw him particularly towards things ma­
thematical, but in each case pres enting itself he does everything that has to be 
done with the same rational deliberation. His is the precious gift of always con­
sidering the subject actually dealt with as the most important in the world. The 
foregoing survey will have demonstrated clearly to the reader how numerous 
these subjects were. 

Stevin's versatility indeed is astonishing as long as one looks at the range of 
his achievements, not if one considers their nature and pays attention to the 

. method, the style of his thinking. Here the mathematical character predominates. 
During long periods of his life he did not occupy himself with mathematical 
problems, but there was not a single moment at which he ceased thinking like 
a mathematician. To define carefully all terms to be used; to pay the utmost 
attention to the choice of words; to enounce exactly all assumptions to be accepted 
without demonstration; af ter having done 50, to take for granted all that has 
been logically derived from these principles, and nothing else; this in' a nutshell 
is the style of thought he never abandoned. 

It is a method which in some fields is indispensable and in others highly useful, 
but like every method, limited in its applicability. On reading Stevin's works, we 
realize that he does not always abstain from transcending its natural boundaries; 
his inability to see in religion anything else. but a slyly contrived means for makiilg 
men behave decent1y (VII) may serve as one example; his laèk of appreciation 
of all architectural beauty that does not consist in mathematical symmetry (XIVC, 
i) as an other. To him music appears to have been no more than that hidden 
problem in arithmetic Leibniz spe aks of, in which the human soul-Heavenknows 
why - is said to take 50 intense a pleasure (XV). He determines the value of a 
language by statistical methods (VI). It would be interesting to know what his 
lost work onpoetry (XIV D; ix) ~ay have contained. 

However this may be, the domain in which his mathematical way of tackling 
problems is correct1y applied is wide enough for us not to over-emphasize the 
cases in which he failed to see its limitations. The more so, because it wo{kèd so 
admirably and always safeguarded him from its inherent natural dangers. 
~rom the most serious of these dangers, dogmaticism, to which his younger 

contemporary Descartes feIl a victim in such a notorious way, . Stevin was safe­
guarded by the equilibrium he purposely maintained between theory and prac­
tice. If an assertion proves to be at variance with the facts, it has· to be rejected 
as deliberately as when it is contrary to reason. 

Just as he does not value practical ability without a theoretical foundation, he 
has no use for experience which does not stand the test of rational reflection. 
Having demonstrated in the Toomprang (XI; iv, 74) that, contrary to an opinion 
current among horsemen, the curves in the cheeks of a bit cannot have any in-
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fluence on its action but that of increasing its weight, he rejects in advance the 
argument that all horsemen, grooms and bridlemakers hold the contrary on the 
ground of experience only. 

As a naturàl consequence of this attitude he repeatedly opposes the appeal to 
authority which, af ter having been of the utmost importance in the Middle Ages, 
was still widely current in his age. This does not, however, prevent him from 
appealing to authority himself in cases in which he was specially interested. This 
happens e.g. in the Huysbou (XIVC, i), where a whole chapter on the building 
of houses in Antiquity is inserted solely for the reason that the authority of the 
classics helps him to combat those who opposed his exclusive appreciation of 
symmetry. 

But here indeed one of his most deeply rooted convictions is at stake. Though 
he is generally willing to recognize the good right of an opinion different from 
his own, on this point he is apt to grow intolerant. There are a few more of 
these issues: one should not try to maintain that irrational numbers are in the 
least absurd or inexplicable; or that it is possible to build a good fortress not all 
the parts of which can be exposed to flanking fire; nor th at scientific views 
could be expressed in any foreign lànguage as clearly and concisely as in Dutch. 

Anyone carefully restraining his personal opinions on these special points was 
likely to encounter a very reasonable, reliable and benevolent man, ready to give 
everybody credit for his own merits and striving af ter the advancement of the 
public welfare rather than personal honours and privileges. He repeatedly voices 
his opinion that science should be cu:ltivated for the sake of the commonwealth 
only, and more particularly so with a view to the speedy restoration of the 
Wijsentijt era. Accordingly, when he feels obliged to point out mistakes in the 
works of others, he does 50 exclusively because of the retardation of the return 
of this Golden Age caused by any imperfection in human science. On the same 
grounds he urgeritly requests the reader in several passages of his works not to 
spare him his criticisms and to correct him wherever this is possible. 

The advancement of learning for the sake of the commonwealth being his 
highest aim, nothing is more alien to his habits than letting another man's in­
tellectual property pass for his own. This does not mean that his references are 
always as complete as we should like them to beo Here, however, it should be 
remembered, firstly, that the custom of the age did not impose on a writer the 
stringent obligation to mention all his sourees, and, secondly, that this obligation 
does not even now apply to authors of textbooks; and, as we have seen, Stevin's 
works were textbooks to a high degree. However this may be, our curiosity as 
to his sourees is by no means always satisfied. 

The unselfishness with which Stevin devotes his scientific activity to the service 
of the community, and his efforts to release all available spiritual forces for the 
same purpose, regardless of social class, are signs of astrong social conscience. 
It is in accordance with all we know about him that his opinions in this field are 
of an intellectual rather than an emotional character. The same applies to various 
passages in which he advocates the interests of the poor (XIV A; i and iii); what 
at fjrstsight appears to be a symptom of humanity not infrequently turns out to 
be a mere piece of rather commonplace utilitarianism. 

As pointed outbefore, there is one element in the charm exercised upon the 
reader of Stevin's works which cannot possibly be brought home to anyone who 
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has not mastered the Dutch language; it is' the lucidity ofhis style and the peculiar 
flavour of the words of his own making in which he expresses his views. Like 
Galileo in Italy, he is one of the classical authors of Dutch national literature; as 
such he should be read in the schools, but this idea is still far from being realized 
in the NetherIands. 

Here, however, we have to leave aside the national traits of his character and to 
consider him from an international point of view only. Undoubtedly he does not 
belong to the limited group of those great scientific genius es who ring in a new 
era of human thought. But among the historical figures of the second rank his 
name as a mathematician and an engineer may be mentioned with honour, and 
his personality is always sure to arouse human interest in any reader making his 
acquaintance. 
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A BIBLIOGRAPHY OF STEVIN'S WORKS 

The following bibliography contains the titles of all Stevin's works, with reprints 
and translations. For readability's sake no attempt at bibliographical correctness 
has been made. The reader interested in typographical details should consult the 
bibliography of Stevin's works in the Bibliotheca Belgica 1), which also gives an 
account of pagination and foliation. 

The Roman numerals preceding the titles are used throughout this edition in 
quotations of Stevin's works. . 

The numbers between [ ] refer to the libraries in the Netherlands and Belgium 
that possess the original works. Frequently occurring vignettes are indicated by 
capital letters. The meaning of these numbers and letters is explained in the 
footnote 2). 

1) Bibliotheca Belgica. Biographie générale des Pays-Bas par Ie bibliothécaire en chef et les cOl1ser­
vateurs de la bibliothèque de I'univerj·ité de Cand. 
Première Série. Tome XXIII. - Gand-La Haye 1880-189°. 
Libraries: 

2) 1. 

2. 

Library of the Roya! Academy of Sciences, Amsterdam. 
Roya! Library, The Hague. 

3. Libráry of the Netherlands Society of Sciences, Haarlem. 
4. Library of the University, Amsterdam. 
5. Library of the University, Groningen. 
6. Library of the University, Leyden. 
7. Library of the University, Utrecht. 
8. Library of the Technical University, Delft. 
9. Library of the Province of Zea!and, Middelburg. 

10. 
Ilo 

12. 

13· 
14· 
15· 
16. 

1. 
II. 

IlI. 
IV. 
V. 

VI. 

Library of the Military Academy, Breda. 
Library of the War Ministry, The Hague. 
Athenaeum Library, Deventer. 
Municipa! Library, Rotterdam. 
Municipal Library, Arnhem. 
Historical Museum of Navigatiop, Amsterdam. 
Roya! Museum for the History of Natura! Science, Leyden. 
Roya! Library of Belgium, Brussels. 
Library of the University, Ghent. 
Library of the University, Liège. 
Municipa! Library, Antwerp. 
Municipa! Library, Bruges. . 
Library of the Museum Plantin-Moretus, Antwerp. 

Vignettes 
A. ' Hand with a pair of compasses. Legend: Labore et Constantia: 
B. Idem. Ribbon with Legend: 

c. Idem. 

D. Wreath of spheres. 
E. A pair of compasses 

F. Idem. 

Labore et Constatia. 
The figure of a man with a spade on the !eft and that 
of a woman with a cross-staff on the right hold a 
a rib bon with legend: Labore et Constantia. 
Legend: Wonder en is gheen Wonder. 
The Pàtroness of the Netherlands in an enc10sure 
with four arms. Legend: Labare et Constantia. 
A laurel wreath. Legend: Labore et Constantia. 
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I. Tafelen van Interest, midt[gaders de comtructie derselver, ghecalculeert 
door SIMON STEVIN Bmgghelinck. - T'Antwerpen. By Christoffel 
Plantijn in den gulden Passer. 1582. 92 pp. Vignette A. 

[13.1, II, VI] . 
Reprints: Amsterdam 1590 [4J. Facsimile in C. M. Waller Zeper, De 
oudste intresttafels in Italië, Frankrijk en Nederland. - Amsterdam 1937. 
French translation in Va, XIII. 

11. Problematum geometricortlm in gratiam D. Maximiliani, Domini Crtmingen 
etc. editorum, Libri V. Auctore SIMONE STEVINIO Brugense. - Ant­
verpiae, Apud Ioannem Bellerum ad insigne Aquilae aureae. 118 pp. 
Vignette: Commerce in a vessel. Legend: In Dies Arte ac Fortuna. 

[6, I, I1, lIl, IV, V] 

111. Dialectike ofte Bewyscamt. Leerende van allen saecken recht ende canstelic 
oirdeelen; oock openende den wech tot de alderdiepste vel'borghentheden 
der Natueren. Beschreven int N eerduytsch door SIMON STEVIN van 
Brugghe. 
- Tot Leyden, By Christoffel Plantijn. 1585. 172 pp. Vignette C. 

[3, 4, 5, 13, IV, VI] 
Reprint: Rotterdam 1621. [2, 6, 13, I, III 

IV. De T hiende leerende door onghehoorde lichticheyt allen rekeningen onder 
den menschen noodieh vallende afveerdighen door heele ghetalen sonder 
ghebrokenen. Beschreven door SIMON STEVIN van Brugghe. - Tot 
Leyden, By Christoffel Plantijn. 36 pp. Vignette C. 

[13, IV, VI] 
Reprints: 
Gouda 1626, as an appendix to Ezechiel de Dekker, Eerste Deel van de 
Nieuwe Telkomt. . 
Gouda 1630, as an appendix to Ezechiel de Dekker, Nieuwe Rabattafels. 
Anvers-La Haye 1924. Facsimile. With an introduction by H. J. Bosmans. 
French translations: 
La disme in V, XIII. Facsimile-reprint in G. Sarton, The first explanation 
of decimal fractions and measures (1585). Together with a history of the 
decimal idea and a facsimile of Stevin's Disme.-Isis 65. Vol. 23, 1 (1935) 
Nr. 65 153-244. 
English translations: 
Robert Norton, Disme, the Aft of Tenths, or Decimall Arithmetike. In­
vented by Simon Stevin. - London 1608. 
Henry Lyte, The Art of tens, or decimall arithmeticke. - London 1619. 
Vera Sanford, The Disme of Simon Stevin - The Mathematics Teacher 
14 (1921) 321-333. 

V. L' Arithmetique de SIMON STEVIN de Bruges: Contenant les computa­
tiom des nombres arithmetiques ou vulgaires: Aussi l' Aigebre, avec les 
equations de cinq quantitez. Ensemble les quatre premiers livres d' Algebre 
de DIOPHANTE d' Alexandrie, maintenant premierement traduicts én 
François. 
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. Encore un livre particulier de la Pratique d' Arithmetique, Contenant entre' 
autres, Les Tables d' Interest, La Dismej Et un traicté des IncommensurabJes 

. grandeurs: Avec l'Explication du Dixiesme Livre d'EUCLIDE. . 
-:- A Leyde, De l'Imprimerie de Christophle Plantin. 1585. 642 + 203 
pp. Vignette B. . 

. [3, 5, 6, I, III,V, VI} 
Reprint, augmented and corrected by Albert Girard. Leiden 1625. [9, I, 
IV, VI]. This edition contains also Work VIII and a translation of the 
books V and VI of Diophantus by Albert Girard. Reprint of this edition 
in XIII. 

VI. De Beghinselen der Weeghconst beschreven duer SIMON STEVIN van 
Brugghe. - Tot Leyden, In de Druckerye van Christoffel Plantijn. By 
Françoys van Raphelingen. 1586. 34 + 95 pp. Vignette D. 

[1, 2, 3, 4, 6, 7, 9, 10, 15, I, III, IV, V, VI} 
Vla. De Weeghdaet beschreven duer SI1:fON STEVIN van Brugghe. Title-

page as in VI. .. 
VIb. De Beghinselen des Waterwichts beschreven duer SIMON STEVIN 

van Brugghe. Title-page as in VI. 
The works VI, Vla and VIb, which are always found bound together, are 
rep~inted in XI. A Latin translation is contained in XIb, a French one in 
XIII. 
Partial English translation of VIb by A. Barry in J. H. B. and A. G. H. 
Spiers, The Physical Treatises of Pascal. - New York 1937. 133-158. 

VII. Vita PoliticA Het Burgherlick Lev.en, beschreven duer SIMQN STEVIN 
- Tot Leyden, By Franchoys van Ravelenghien. 1590. 56 pp. Vignette A. 

[5, 6, I, II} 
Reprints: 
Delft. 1611 [1, 2, 6, I, Il, IV, VI]; Amsterdam 1646 [1, 4, I]; In XIV, 
with Appendix; Haarlem 1649 (I}; Middelburg 1658; Harlingen 1668 
[V}; Amsterdam 1684 [2]. 
Amsterdam 1939 (with an introduction by A. Romein-Verschoor and G. 
S. Overdiep ) . 

VIII. Appendice Algebraique, de SIMON STEVIN' de Bruges, contenant regie 
generale de toutes ~quations. 1594. 
(Leiden, Frans van Ravelingen). 6 pp. 

The only.extant copyof this booklet, which was the property of the Library \ 
of the University at Louvain, was lost when the library was burnt in 1914. 
The contents appear as a corollary. to Prop. LXXVII of L' Arithmétique in 
the edition of 1625 and its reprint. 

. IX. De Stercktenbouwing, beschreven door SIMON STEVIN van Brugge. 
- Tot Leyden, By Françoys van Ravelenghien. 1594. 91 pp. Vignette C. 

[2, 6, I, VI} 
Reprint: Amsterdam 1624 [6, 10, I] 
German translation: 
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Festung-Bawung. Das ist, kurtze und eygentliche Beschreibung, wie man 
Festungen bawen, und sich wider all~n gewaltsamen Anlauff der Feinde 
zu Kriegszeiten auffhalten sichern und verwahren möge: Auff jetziger 
Zeit Zustand und Gelegenheit gerichtet, und auss Niderländischer Ver­
zeichnu!z SIMONIS STEVINI Brugensis, Unserm geliebten Vatterland 
Teutscher Nation zu besondern Nutzen in hochteutscher Sprach beschrieben" 
durch Gothardum Arthus von Dantzig. - Getruckt zu Frankfort am Mayn, 
durch Wolffgang Richtern, In Verlegung Levini Hulsii Wittib. 1608. 
8 + 132 pp. [2, II], 
Reprint of this translation: Frankfort am Main 1623. 
French translation in XIII. 

X. De Ha1!envinding. - Tot Leyden, In de druckerye van" Plantijn, By Chris­
toffel van Ravelenghien, Gesworen drucker der Universiteyt tot Leyden. 
1599. Vignette E. 

[2, 4] 
Reprint: a shortened version in XI; i, 25 
Latin translations: 
LIMENEVPETIKH, sive, Portuum investigandorum ratio. Metaphraste 
Hug. Grotio Batavo. - Ex Officina Plantiniana. Apud Christophorum 
Raphelengium, Academiae Lugduno-Batavae Typographum. 1599. 
21 pp. Vignette F. [2, 6] 
Limenheuretica; in XIb, translation of the version XI; i, 25 likewise by 
Grotius. 
French translation: 
Le Trouve-Port; in XIII. 
English translation by Edward Wi.-ight: The Haven-finding Art. - London 
1599. Inserted in the translator's work: Errors in navigation detected. -
London 1657. " 
Partial reprint of X in Rara Magnetica. N eudrucke von Schriften und Kar­
ten über Meteorologie und Erdmagnetismus. No. 10. - Berlin 1898. 

XI. Wisconstighe Ghedachtenissen, " inhoudende t'ghene daer hem in ghe­
oeffent heeft den Doorluchtichsten Hoochgheboren Vorst ende Hee~e, 
Maurits, Prince van Oraengien, Grave van Nassau," Catzenel/enbogen, 
Vianden, Moers &c. Marckgraef Van der Vere, ende Vlissinghen, &c. 
Heere der Stadt Grave ende S'landts van Cuyc, St. Vyt, Daesburgh &c. 
Gouverneur van Gelderiant, Hol/ant, Zeelant, Westvrieslant, Zutphen, 
Utrecht, Overyssel &c. Opperste Veltheer vande vereenichde N ederlan­
den, Admirael generael van der Zee &c. Beschreven duer SIMON STEVIN 
van Brugghe. 
Tot Leyden, In de Druckerye van Jan Bouwensz. Int Jaer 1608. Vignette D. 

[1, 2, 3, 4, 6, 7, 8, 9, 11, 15, I, II, V, VI] 
In folio with a very complicated division and pagination. 
The principal division is into five parts: 
i Vant Weereltschrift 

11 Van de M.eetdaet 
111 Van de Deursichtighe 
IV Van de Weeghconst 
v Van de Ghemengde Stoffen 
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Part i. Vant Weereltschrift 

Van den Driehouckhandel. 
i, 11 Vant maecksel der tafels der Houckmaten. 
i, 12 Van de platte driehoucken. 
i, 13 Van de e/ootsche driehoucken. 
i, 14 Van de hemelclootsche werckstucken duer rekeninghen der 

clootsche driehoucken ghewrocht. 

Vant Eerte/ootschrift. 

i, 21 Van synbepalinghen int ghemeen. 
i, 22 Vant stofroersel des Eertcloots. 
1, 23 Van de Eel'tclootsche Damphooghde. 
1, 24 Van de Zeylstreken. 
i, 25 Van de Havenvinding. 
i, 26 Van de Spiegeling der Ebbenvloet. 
The treatises i, 24--26 constitute the Zeeschrift. 

Van den Hemel/oop. 

i, 31 Van de vinding der Dwaelderloopen en der vaste sterren 
deur ervaringsdachtafeis met stelling eens vasten Eerte/oots. 

i, 32 Van de Dwaelderloop deur wisconstighe wercking ghe­
gront op de oneyghen stelling eens vasten Eerte/oots. 

i, 33 Van de vinding der Dwaelderloopen deur wisconstighe 
wercking ghegront op de wesentlicke stelling des roeren­
den Eertcloots. 

ii, 1 
ii, 2 
ii, 3 

ii, 4 
ii, 5 

. ii, 6 

iii, 1 
iii, 2 
iii, 3 

Part ii. Van de Meetdaet 

Van het teyckenen der grootheden. 
Van het meten der grootheden. 
Van de vier afcomsten, als vergaring, aftrecking, menich­
vuldiging en deeling der grootheden. 
Van de everedenheytsreghel der grootheden. 
Van de everedelicke snyding der grootheden. 
Van 'tverkeeren der grootheden in ander formen. 

Part iii. Van de Deursichtighe. 

Van de Verschaeuwing. 
Van de beghinselen der Spiegelschaeuwen. 
Van de Wanschaeuwing. (lacking) 

Part ivo Van de Weeghconst. 

iv, 1 Van de beghinselen der Weeghconst. 
iv, 2 Van de vindi!1g der swaerheytsmiddelpunten. 
iv, 3· Van de Weeghdaet. 
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iv, 4 Van de beginselen des Waterwichts .. 
iv, 5 Van den anvang der Waterwichtdaet. 
iv, 6 Anhang der. Weeghconst. 
iv, 7 Byvough der Weeghconst. 

iv, 71 Van het Tauwicht. 
iv, 72 Vant CaIrolwicht: 
iv, 73 Van de Vlietende Topswaerheyt. 
iv, 74 Van de Toomprang. 
IV, 75 Van de Watertrecking. (lacking) 
iv, 76 Vant Lochtwicht. (laéking) 

Part v. Van de Ghemengde Stoffen. 

V, . 1 
v, 2 

Van de Telconstighe Anteyckeningen. 
Van de Vorstelicke Bouckhouding in Domeine en Finance 
Extraordinaire. 

V, 21 Coopmans Bouckhouding op de Italiaensche Wijse. 
v, 22 Vorstelicke Bouckhouding op de Italiaensche Wijse. 

v, 221 Bouck~ouding in Domeine op de ltaliaen­
sche Wijse. 

v, 222 Bouckhouding in Vorstelicke Dispense op 
de Italiaensche Wijse. 

v, 223 Bouckhouding in Finance. Extraordinaire 
op de Ilaliaensche Wijse. 

v, 3 Van de SPiegheling der Singconsl. 
v, 4 Van den Huysbou. 
v, 5 Van den Crijchshandel. 

(lacking) 
(lacking) 
(lacking) 
(lacking) v, 6 Van verscheyden Anteyckeningen. 

XIa. Memoires Mathematiques, conlenant ce en quoy s' est exercé ...... Maurice,. 
Prince d'Orange ...... descrit premieremènt en Bas Alleman par SIMON 
STEVIN de Bruges, translaté en François par Jean Tuning, Licentié és 
Loix, &. Secretaire de Monseigneur Ie Prince Henry, Comte de Nassau 
&c.' - A Leyde, Chez Jan Paedts Iacobsz. Marchand Libraire, & Maistre 
Imprimeur de l'Université de la dite Ville. L' An 1608. Vignette: An angel 
with a book and a scythe. 

[6, I] 
French translation of XI, except the works i, 2; i, 3; ii, 5; ii, 6; ivo 

XIb. Hypomnemata Mathematica, hoc est eruditus ille pulvis, in quo se exer-
mit ...... Mauritius Princeps Auraicus .. .... SIMONE STEVINO conscripta 
& è Belgico in Latinum à Wil. Sn. conversa. - Lugduni Batavorum, Ex 
Officina Ioannis Patii, Academiae Typographi. Anno 1608: Vignette D. 

[4, 5, 6, I, I1, VI] 
Complete Latin translation of XI by Willebrord Snellius. 
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XII. A. Castrametatio, Dat is legermeting, Beschreven door SIMON STEVIN 
van Brugghe. Na d'oordening en 't ghebruyc van ..... , Maurits, Prince van 
Oraengien ...... - Tot Rotterdam, By Jan van Waesberghe, in de Fame. 
Anno 1617. Legend: Literae immortalitatem pariunt. Vignette: Fame. 4 
+ 55 pp. . 

B. Nieuwe Maniere van Sterctebou, door Spilsluysen . . Beschreven door 
SIMON STEVIN van Brugghe. 4 + 59 + 2 pp. 
Title-page as above. 
The two works are always found bound together. 

[1, 2, 4, 6, 7, 9, 10, 11, 13, I, II, IV, V] 
Reprint Leiden 1633. [4, 6, 9, V] 
French translations: 
La Castramétation. Nouvelle Maniere de Fortification par Esc/uses. . 
Leiden 1618 [2, 4, 5, 6, 7, I, IV, V] 
Idem. Rotterdam 1618. [2, 4, 10, 13, III] 
Reprint of this translation in XIII. 
German translations: ' 
Castrametatio Auraico-Nássovica, das ist: Gründtlicher und auszführ- ' 
licher Bericht, welcher Gestalt ein volikommenesFeldtläger abzumes-
sen ...... seye: Erstlich in Niderländischer SPrach beschrieben durch 
Simonem Stevinum: Anjetzo aber durch einen Liebhaber ins Hoch 
Teutsch übersetzt. Franckfurt, Frid. Hulsii. 1631. 
Wasser-Baw, das ist Eygentlicher und vollkommener Bericht von Be­
festiging der Státte durch Spindel-Schleussen. Frankfurt, in Ver-. 
legung Friderici Hulsii. Im Jabr 1631. 

[2, I] 

POSTHUMOUS EDITIONS 

XIII. Les Oeuvres Mathematiques. de SIMON STEyIN de Bruges. Ou sont 
inserées les Mempires Mathematiques Esquelles s' est exercé Ie Tres-Haut 
& Tres-illustre Prince Maurice de Nassau, Prince d.' Aurenge, Gouverneur 
des Provinces des Pais-bas unis, Genera! par Mer & par Terre, &c. Le 
tout reveu, corrigé, & augmenté par Albert Girard Samielois, Mathe-
maticien. . 
- A Leyde Chez Bonaventure & Abraham Elzevier, Imprimeurs ordi­
naires de l'Université, Anno 1634. Vignette: Le solitare. Legend: Non 
Solus. 

[2, 3, 4, 5, 6, 7, 8, 9, 11, I, II, III, V] 
The work contains six parts.. . 

i. l'Arithmétique (reprint of the edition of 1625). 
11. Cosmographie. 
ii, 1 Doctrine des Triallgles (translation of XI; i, 1 with corrections 

and additions ·by A. Girard; the tables have been omitted) . 
. ii, 2 Geographie (translation of XI; i, 2). 
ii, 3 Astronomie (translation of XI; i, 3). 

111. La Practique de Geometrie (translation of XI; ii). 
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iV. 

v. 
vi, 
vi, 
vi, 

1 
2 
3 

L'Art Pondéraire ou LaStatique (translation of XI, iv). 
L'Optique (translation of XI; iii). . 
La Castramétation (reprint of the translation of XIIA, 1618). 
La Fortification par Escluses (idem of XIIB). 
La Fortification (translation of IX by A. Girard). 

XIV A. Materiae Politicae. Burgherlicke Stoffen. Vervanghende Ghedachte­
nissen der Oeffeninghen des Doorluchtichsten Hoogstgheboren Heere 
Maurits by Gods Genade Prince van Oraengie &c. Ho:LO: Ghedach­
tenisse. Beschreven deur zal. SIMON STEVIN van Brugghe, desselfs 
Heeren Princen Superintendent van de Finance &c. En uyt sijn naghe­
laten Hantschriften bij een ghestelt deur 5ijn 500n HENDRICK 
STEVIN Ambachtsheere van Alphen. 
,Tot. Leyden, Ter Druckerye van Iustus Livius, tegen over d' Academie. 
Vignette D. 

B. Verrechting van Domeine mette Contrerolle en ander behouften van 
dien. 't W dck is Verclaring van ghemeene Regel, waer deur verhoet 
worden alle abuysen mette swarichheden uytte se/ve spruytende, die 
men tot noch toe uyt geen Rekencamers van Domeine en Finance heeft 
connen weren. Wesende Oeffeningen &c. as above. - Tot Leyden, 
Ter Druckerye van lustus Livius, In 't tweede Iaer des Vredes. Vignette 
D. 

[1, 2, 4, 6, 7, 8, I,lI] 
Reprint 1660, preceded by 
Loochening van· een Ewich 'Roersel; gesecht Perpetuum Mobile, by 
HENDRIK STEVIN. 

A contains eight memoirs on administrative and military matters. 
iVan de oirdening. der steden. Van de oirdening der deelen eens 

huys met 't gheene daer ancleeft. 
11 Het Burgherlick Leven, vermeerdert met een Anhang van de 

Regiering des Vorsten, tegen Machiavel. Mitsgaders des Keysers 
Octaviaens gevoelen en ander getuygenissen angaende Phalaris. 
(Augmented reprint of VII). 

111 Van der Raden oirden. 
iV Van de amptlienkiesing en ghemeene anclevinghen der ampten. 
v Ghemeene Regel op Gesmitterie. 

Vi Van de Verdrucking. 
Vil Van de geduerige verlegghing des Crijchsvolcx. 

viii Van de CrijchsPiegeling. 

In B parts of XI; v have been reprinted. 
Reprint of XIV: 's-Gravenhage 1686. 

C. In some copies of XIV one finds a list of titles of treatises, which were 
destined for XI, but were not inserted in this work: 

i Van de Crijchconst. . 
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1 Van de Crijch te Lande. 
2 Van de Crijch te Water. 

33 

Parts of this work were inserted In XIV A; iii, iv, viii and in 
XIIA. 

11 Van den Huysbau ... waerby noch gevoucht is Weechdade/icken 
Handel van Cam men en Staven in Watermolens en Cleytrecking. 
Parts of this work were inserted in XIV A and XVIB. 

111 Spiegeling der Singconst. Byvough der Singconst. 
Published in XV. 

IV Van de tweede oneventheyt na myn gevoelen. 
Supplement to XI; i, 3. 

V Van de metael-prouf. 
vi Van ettelicke wisconstige voorstellen en aenteyckeningen. 

vii Nederduytsche Dialectica dats Bewysconst, anders geseyt Reden­
stryt. 
New Version of 111. 

viii Nederduytsche Retorica dats Redenconst, anders geseyl Welspre­
kenheyt. 
1 Van de eygenheyt des spraecx. 
2 Van duys/erheyt en claerheyt. 
3 Van d' oirden des uytspraecx. 
4 Vant cieraet. 
5 Vant wesen. 

IX Nederduytsche Dichtconst ghegront op de Françoysche Dicht­
consI, die daerom eerst beschreven wort. En hier is by gevoucht 
een verhael van Letterconstige geschillen. . 
1 Van de spelling. 
2 Vanl geslacht der namen. 
3 Op seker E, EN en DER. 
4 Van de buyging en vervouging. 

XV. "Van de Spiegeling der Singconst" et "Van de Molens". Deux traités 
inédits. Réimpression par Dr. D. Bierens de Haan. L.L.D. - Amster­
dam 1884. 

FRAGMENTS IN WORKS OF OTHERS 

XVI A. Journal tenu par Isaac Beeckman de 1604 à 1634 publié avec une in­
troduction et des notes par C. de Waard. Tome 11. - La Haye 1942. I 

Appendice I (394--438) contains fragments on the following subjects: 
1 Huysbou. 
2 Spiegeling der Singconst. 
3 Cammen ende Staven, Watermolens ende Cleytrecking. 
4 Waterschueringh. 
5 Van de Crijchconst. 

33 
B. Wisconstich Filosofisch Bedryf, van HENDRIC STEVIN, Heer van 

Alphen, van Schrevelsrecht, &c. Begrepen in veertien Boeken. 
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- Tot Leyden, Gedruct by Philips de Cro-y, in 't Jaer 1667. 
Plaetboec. Vervangende de figuren of formen gehorig tottet Wiscon­
stich Filosofisch Bedryf van HENDRIC STEVIN, Heer van Alphen, 
van Schrevelsrecht &c. 
Gedruct in 't Jaer 1668. . . 
1 Boek VI, Prop. 2 Van den handel dér cammen en staven onses 

Vaders als bewegende oirsaec van dese. 
2 Boek X Van den handel der Watermolens onses Va­

ders SIMON STEVIN. 
3 Boek XI Van den handel der W ate1"sc~uyring onses 

Vaders SIMON STEVIN. 



- 43 -

DE BEGHINSELEN DER 
. WEEGHCONST . 

THE ELEMENTS OF 
'THE ART OF WEIGHING 



- 44 -



- 45 -

37 

INTRODUCTION 

§ 1. HISTORICAL INTRODUCTION 

Just as all other brancheS of mathematics and natural science, theoretical 
mechanics is· rooted in Greek antiquity. lts roots are twofold, and of quite 
different origin. They are associated with the names of two great ancient 
thinkers, Aristotle and Archimedes. 

'In the former's Work, Mechanica Problemata, . the statical problem of the 
equilibrium of a balance is dealt with from a dynamical point of view, a seemingly 
paradoxical idea, which was, however, to prove extremely fruitful. Archimedes 
on the other hand treated mechanics as a branch of rnathematics ; modelling himself 
on Euclid's foundation of geometry, he formulated a number ofaxioms on staties 
from which, with the aid of certain implicit suppositions concerning the theory 
of the centre of gravity, he logically derived the fundamental rule for the 
-equilibrium of a lever. With him, stittiëscame to be an autonomous science . 

. In the Middle Ages~only the former of these two methods was applied. In the 
school which is named af ter Jordanus Nemorarius it developed from its original 

-form, which may be characterized as a germ of the principle of virtual velo­
cities, into that of virtual displacements. This was applied not only in the theory 
.of the lever, butalso for the derivation of the law of the inclined plane. In the 
16th century this current was continued by the Italian scholars Tartaglia and 
Cardano 1). 

In the forties of that century the Archimedean approach became known through 
the publication of his works. The Italian mathematicians Commandino, Maurolyco, 
Guido Ubaldo del Monte, Benedetti, and Luca Valerio followed this method. 
However, they mainly made use of it for the determination of centres of gravity, 
thus enriching the science of Staties with new results, without fiilding new pos­
sibilities for its further development. 

lt is the abiding merit of Stevin that he did find these new possibilities. He not 
'only studied and supplemented the work of Archimedes, but he also continued it. 

In accepting the Archimedean method he radically rejects that of Aristotle 
and Jordanus. He thinks it perfectly absurd to derive a condition of equilibrium 
from the consideration of a situation which cannot possibly present itself as long 
as the state of equilibrium continues, viz. the simultaneous displacements of the 
balancing bodies. This severe and rather unjust criticism, however, does not prevent 
him from appealing sometimes to rules proper to the theory condemned by him. 

In accordance with the prevalent custom of his day, Stevin as a rule quotes 
other authors only in order to dispute their opinions, and carefully conceals 
any -sources from which he has drawn. This makes it extremely difficult to 
. appreciate the degree of his originality. However, as long as no other works 
besides the Archimedean treatise On the Equilibrium of Planes have come to light 
in which his particular treatment of the subject is anticipated, we may credit him 

1) For more detailed information on this period of the history of Mechanics the 
reader may cons.ult: .P. Duhem, Les origines de la sfatique, 2 vol., Paris, 1905-06. 
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with the merit of having been the first to take over and pass on the torch lit 
by the great Syracusan. 

§ 2. SUMMARY OF THE WORK 
We now proceed to give a summary oE-the contents of the Art of Weighing, 

in present-day terminology, I .• 

In Part I of Book I the premisses of the Art of Weighing are set forth in 14 
Definitions and 5 Postulates, In the same way as Archimedes had done, Stevin 
presupposes a theory of the centre of gravity without specifying its logical foun~ 
dations and its results, His definition' of centre of gravity (DeL 4) is sub­
stantially identical with that given by Pappus in his Col/ectio Mathematica 2): a 
point such that if the solid is conceived to be suspended from it, the solid remains 
at rest in any position given to it. It is assumed that any body has such a point, 
and only one such point. In a Note to Postulate 5, Stevin is seen to be aware of 
the fact that this supposition is valid only if the verticals through the different 
points of the body are considered to be parallel. 

In Definition 11 the fundamental concept,of evenstaltwichtigheid is introduced. 
Bodies balancing one another at unequal arrns of a lever are not really even­
wichtig (of equal weight), but they only appear to be so. Stevin therefore care­
fully distinguishes between evenwicht or evenwichtigheid (equality of weight) 
and evenstaltwichtigheid. Since the first term has become current for denoting 
the second concept,' whereas the term proposed by Stevin never penetrated into 
scientific teiminology, it is rather difficult to translate the latter and its derivatives. 
Neither Snellius nor Girard succeeded in finding a Latin or French equivalent 
of one word; bodies called evenstaltwichtig by Stevin are designàted. by the 
former as ex situ equilibria 3), by the latter as équilibres selon leur disposition 4), 
Starting from Stevin's explanation that bodies balancing one another have a 
ghelaet (appearance) van evenwichticheyt (Def, 11,' Explanation), we translate 
evenstaltwichtig by "of equal apparent weight" and evenstaltwichtigheid by 
"apparent equality of weight" or "equality of apparent weight". It will be seen 
that Stevin not only speaks of bodies of equal apparent weight, but also attributes 
to a body a certain staltwicht depending on the circwristances (Prop. 19). This 
term, which is nowhere defined explicitly,. was translated by Snellius by sacoma 5) 
(from Greek :2..i]Krop.a = weight) and by ,Girard by puissance or pouvoir 6). 
In accordance with the above we render it by "apparent weight", though this is 
not a current term in modern physics. It would, however, he impossible to find 
a modern equivalent, since the concept which Stevin denoted by the word "stalt­
wicht" had not yet taken a definite form in his mind. It may denote the moment 
of a force with regard to a point, but also the. component of a force along a line, 
while in other cases the meaning is not quite clear. It should be remembered that 
in' the 16th century the science of mechanics was only just coming into b~ing, 

2) Pappi Col/ectionis Mathematicae qude supersunt, ed. Hultseh, 3 vols, Berlin, 1875-78. 
VIJl 5; III 1030. 

3) XIb. De Staticis Elementis 8. 
4) XIII 435 b. 
ó) Xlb. De Staticis E/ementis 34. 
6) XIII 448a. The current term in the Middle Ages is gravitas secundum silum. Tar­

taglia has gravita secondo e/ll1oco over silo. Quesiti et I nvenlioni diverse. VIII Def. 13, 
Venetiis, 1546. 
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. and that it was to take a couple of centuries before its fundamental conceptions 
could be fixed with areasonabie degree of exactitude. 

Part II of Book I contains 27 propositions, which may be divided into two 
groups. 

The first group (Prop. 1-18) refers to the theory of the lever and its appli­
cations, the second (Prop. 19-27) to the theorem of the inclined plane and its 
consequences. . . 

Group 1. The first of this group is to be found in Prop. 1, which contains a 
mathematical demonstration of the state of equilibrium of a straight lever. Since 
the method is closely akin to that of Archimedes (Equilibrium of Plan es, Prop. 
6), we first summarize the latter in a modem form. It is to be proved that, if 
two weights are suspended from a horizontal lever at distances from the fulcrum 
which are inversely proportional to the weights, the lever will be in equilibrium. 
Translating Archimedes' argument. into modem symbols, we. may say that he 
supposes the weights G1 and G2 to be suspended from a lever with fulcrum 0 at 
the points Al and A 2 respectively. Putting OA 1 = Iv and OA2 = (2' he supposes 

G1 G2 = 12 : / 1 , 

He now puts:' G1 n1.G 

and accordingly 

G2 - n2·G 

/ 1 = n2' I 
12 = nl' I. 

(n1 and n2 are integers; G IS a common 
measure of G1 and G2 ) 

He now makes A 1B = A 1C 12 
A 2D = A 2C, 
which implies 
A 2C = A 2D = /1 , 

He now replaces the weight G1 by 2n1 weights G/2 hanging in the middle 
points of the 2n1 segments I into which BC can b~ divided, and likewise G2 
by 2n2 weight~G/2 in the middle points of the 2n2 parts of CD. Since OB = 
OD, thedistribution of weights is now symmetrical with respect to 0, and the 
lever is therefore in equilibrium (the validity of this inference has been granted 
by Postulate I). 

The case that G1 and G2, and consequently /1 and /2 are. incommensurable re­
quires a separate demonstration, which is given by reductioad absurdum. 

It is to be noted that Archimedes also makes use of the converse theorem: if 
the lever is in equilibrium when the weights G1 and G2 are hanging from it at 
distances /1 and 12 from the fulcrum, then G1 : G2 = 12 : /1, but he does not 
prove this. .. 

Stevin now modifies the Archimedean demonstration in' two respects: 
1) Starting with a" symmetrical distribution of the weight along the lever, he 
provesthe converse theorem. 
2) By replacing the discrete magnitudes G/2 of Archimedes by continuous ones 
he eliminates the necessity of distinguishing between commensurabie and incom­
mensurabie weights. 
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His demonstration may be translated into modern symbols as follows: , 
Let the rectangular parallelepiped ABCD be suspended from a point in the 

vertical through its centre of gravity Z. AB = 2/. Cut the body by a plane GH 
at right angles to the axis EP and meeting this axis in K. ZK = p. The centres 
of gravity of the parts AHGD and BHGC are Zl and Z2 respectively. Now sup­
pose the weights G1 and G2 . of these parts to be concentrated in their centres 
of gravity. Since 

I-p 

2 
and 
'G1 : G2 = (l +p) : (I - p) 

it follows that 
G1 : G2 = ZZ2 : ZZl 

so the weights are inversely proportional to the arms. 

I + p 

2 

The converse theorem (whicl). is the original one of Archimedes) is enunciat­
ed, but not proved. 

Obviously Stevin's demonstration is open to the same objection as was raised 
by E. Mach 7) against the proof given by Archimedes: the argument is based on 
the assumption th at an existing state of equilibrium of the lever will not be 
disturbed, if a weight hanging at a given point is so distributed along the lever 
that the centre of gravity of this distribution remains, in the original position or, 
conversely, if a body attached to a lever is replaced by its weight acting at its 
centre of gravity. This, however, is by no means evident. In the simplest case, 
in which a weight G at a distance I from the fulcrum is replaced by two weights 
G/2 at distances I -t- a, the assumption amounts to the functional equation. 

f(G,/) = f(Gj2,1 ...:...- a) + f(Gj2,l + a) 
where f(G,!) denotes the influence exerted on the lever by a weight G at the 
distance I from 0, while moreover it is assumed that the influences of two sep­
arate weights can be combined by addition. Now it is clear that if the .form of 
f(G, I) were, for example, G./2 instead of G.I, the equality would not hold. 'The 
problem, however, consists in determining the form of the function fCG, I), and 

. the assumption is therefore unwarranted. 
It has been urged 8) against Mach's argument that at all events Archimedes did 

make this assumption explicitly in Postulate 6 of Equilibrium of Plan es, which 
states that any body suspended from the lever may be replaced by any other having 
the same weight and hanging at the same place. It is then contended that this 
body may also consist of a number of bodies, the common centre, of gravity of 
which is in the vertical through the original point of suspension. However, it is 
doubtful 'in- the first place' whether this is the' real meaning of the' text, ' and 
secondly whether it is permissible to make so far-reaching a statement in the form 
of a postulate. In ap.y case this justification of Archimedes' procedure - if it be 
one - does not apply to that of Stevin, who has no such postulate. ' 

Af ter having satisfied himself as to the truth of the first proposition, Stevin 
-------~. 

7) E. Mach, Die Mechanik in ihrer Entwick/ung historisch-kritisch dargestel/t. Leipzig, 
1912, p. 14· " 

8) W. Stein, Der Begrijf des Schwerpunktes bei Archimedes. QueUen und Studien Zut 
Geschichte der Mathematik, der Astronomie und der Naturwissenschaften, Studien 
B I (1931) 221. 
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finds no difficulty in solving a number of simple statical problems: given two 
weights balancing one another at a lever, to determine the fulcrum (Prop. 2); 
given one of said weights and the fulcrum, to find the other (Prop. 3); given two 
weights and one of the arms, to find the other arm (Prop. 4); given a prism, 
to determine a weight in a given ratio to the weight of the prism by means of 
staties (Prop. 5). 

The propositions 6-8 deal with the difference between stabie, indifferent, and 
unstable equilibrium (without, however, making use of these terms). By way 
of introduction to the following problems, Prop. 9 states that if two weights are 
hanging in equilibrium from a lever at. right angles to their lines of action, this 
lever may be replaced by another· inclined to these lines, all the fulcrums re­
maining in the original vertical lines. Af ter this it has become possible to solve 
various problems: to determine whether the equilibrium of a prism from which 
two weights are hanging so as to balance one another is stabie, indifferent or 
unstable (Prop. 10); to determirie the common centre of gravity of a prism and 
certain weights attached to it (Prop. 11); to find the weight which should be at­
tached at :i. given point in a given prism loaded with known weights in order 
to keep the prism in a given position (Prop. 12). 

Hitherto the prism has ~n subjected to forces directed vertically downwards 
only. Proposition 13 now introduces upward vertical forces, and shows how to 
replace them by equivalent downward forces. Proposition 14 shows that a body 
with one point fixed in the axis may be kept in equilibrium by an upward force 
acting at another given point on the axis. The magnitude of this force is determined 
(Prop. 15) and shown to be independent of the position of the body (Prop. 
16). Proposition 17 shows how the weight of the prism is distributed between 

. two points of support, both in the axis; the same problem is solved in Prop. 
18 for the case that the two points are arbitrarily chosen. 

Group Il. Proposition 19 contains the famous demonstration of the so-called 
law of the inclined plane by means of the "clootcrans" (wreath of spheres). Since 
the argument is perfectly clear, it does not seem necessary to reproduce it here in a 
modern form; critical remarks about its validity and about the corollaries will be 

. given in the notes. 
It is remarkable that in the Weeghconst the inclined plane is not considered 

at all as a mechanical instrument; this will.only be done in the Weeghdaet. In 

8 

A 

. the Weeghconst it is used as a lemma for a theory of the 
equilibrium of a body with one fixed point; the transition 
is brought about by considering the point in which the 
body rests on the inclined plane as fixed, and omitting 
tl;e plane. The main contents of the following propositions 
may be summarized as follows: given a rigid body, one 
point Oof which has been fixed, the body is to be 
held in equilibrium by a force acting along a given line 
I in the vertical plane through both the fixed point and 
the centre of gravity of the body; to determine the mag-

nitude of this force. Let the vertical force at A which keeps the body in equilibrium 
be represented by AB; this force haS been determined in Prop. 14. If now the line 
m is drawn through B parallel to OA to meet I in C, then AC wiIl represent the 
required force: The truth of this is evident to us, the forces AB and AC having equal 
statical moments about O. 
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This fundamental theorem is proved in Prop. 20 for upward, and in Prop. 21 
for downward forces. In Prop. 23 it is shown that the value of AC is the same 
for the two positions of AC which make equal angles with OA. In Prop. 24 the 
minimum value of AC is found to be perpendicular to OA. 

In the remaining propositions, no point of the body is supposed to be fixed; 
it is now suspended from two lines. It is proved that if these lines are non­
parallel, they will meet in the vertical through the centre of gravity (Prop. 25); 
further that either both lines must be vertical or neither of them, and finally 
that in the latter case they incline one to the right and the other to the left of 
the vertical (Prop. 26). By considering as fixed either of the points of the body 
at which the lines are attached, it is proved that the fundamental proposition 
holds. Finally, in Prop. 28 the prisms hitherto considered are replaced by bodies 
of arbitrary form. 

Book 11 deals with the determination of centres of gravity a) in plane figures 
(Prop. 1-13); b) in solids (Prop. 14-24). In an introductory note to the first 
group it is observed that such terms as weight, centre of gravity, etc. with reference 
to plane geometrical figures are to be understood metaphorically; a similar note 
to group b), referring to geometrical solids, is, however, lacking. 

Prop. 1 shows, with reference to some examples, that if a plane figure has a 
geometrical centre, this point is at the same time its cent re of gravity. It is then 
proved that the centre of gravity of a triangle is in a median (Prop. 2), f rom 
which follows its determination as the point of intersection of two medians (Prop. 
3) and the ratio of the segments into which it divides a median (Prop. 4). Prop. 
5 amounts to no more than a simple corollary to the preceding theorem. It is 
then shown how to determine the centre of gravity of a plane polygon (Prop. 6), 
of a trapezium (Prop. 7, 8), and of the remainder of aplane figure af ter removal 
of a given part (Prop. 9). The propositions 10-12 deal with the centre of 
gravity of a parabolic segment: this is proved to be in the diameter (Prop. 10), and 
to divide it in a ratio which is the same for any parabola (Prop. 11), this ratio 
(3 : 2) being determined in Prop. 12. FinaIly, in Prop. 13 the centre of gravity 
of a portion of a parabolic segment, cut oH by a line parallel to the base, is 
determined. 

In group b), Prop. 14 repeats Prop. 1 for solids. The centre of gravity of a 
prism is determined in Prop. 15. The propositions 16-18 (centre of gravity of 
a pyramid) correspond to Prop. 2-4 for the triangle, Prop. 19 to Prop. 9. In 
Prop. 20 the centre of gravity of a truncated pyramid is found, in Prop. 21 that 
of any solid. Prop. 22-23 deal with the centre of gravity of a segment of a 
paraboloid of revolution, Prop. 24 with that of a truncated segment. 

Stevin's method of dealing with centres of gravity is substantially identical 
with that introduced by Archimedes in his work On the Equilibrium of 
Plan es 9) and subsequently used by Federigo Commandino in his De centro 
gravitatis solidorllm 10). It amounts to approximating a plane or solid figure, the 
centre of gravity of which has to be found, by means of a series of inscribed 
polygonal (or polyhedral) figures with known centres of gravity, and then deter­
mining the limiting position of the latter when the number of the sides (or 
faces respectively) of the inscribed figure is indefinitely increased. Whereas, 

D) Archimedes Opera Omnia, ed. J. L. Heiberg. Vol. II, 124-213. Leipzig, 1913. 
10) Federici Commandini Liber de centro gravitatis solidorum. Bononiae, 1555. 
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however, Archimedes and Commandino felt obliged to prove on each fresh oc­
casion the correctness of the result obtained by the redue/io ad absurdum, which is 
characteristic of the ancient method of treating infinite processes, Stevin makes 
use of the general consideration that two quantities, the difference between which 
can be proved to be less than any assigned magnitude, are equal to one 
another. -

The working of the method may be illustrated by the following rendering of 
Prop. 2, in which it is proved that the centre of gravity of a triangle is in-a median. 

Let ABC be a triangle, D the 
A middle point, of BC. The me­

dian AD - is divided into n 
equal segments (in the drawing 
n = 4). Through the points of 
division L, M, Nare drawn 
lines parallel to BC, intersecting 
AB in E, G, I respectively and 
AC in P, H, K respectively. 
Through these points on AB 

B C and AC are drawn lines parallel 
to AD which, in a manner suf­

. ficiently clear from the drawing produce a figure TI" consisting of (n - 1) 
parallelograms. It is easily seen that the difference between the area of TI" and 

that of the triangle ABC (D.) is_D._ and can therefore, through the choice of 
n 

n, be made less than any assigned area. 
By applying Prop. 1 it is seen -that the centre of gravity of II" is in AD, so 

that, if TI" be suspended from A, the line AD will be vertical, and the two parts 
into which the median AD divides TIn will balance one another, or, in Stevin's 
terminology, wiU have the same "staltwicht" (apparent weight). It is now con­
tended that the "staltwichten", of ADB and ADC differ less from one another 
than any given quantity, from which it is inferred that they are equal to one an­
other. The final conclusion that the centre of gravity of D. ABC is in AD is then 
easily reached. 

The decisive point of the demonstration obviously consists in the contention 
relating to the "staltwichten" of the parts ADB and ADC; this is based on the -
preceding observation that the areas of TI" and D. ABC can be made to differ 
less than any given quantity. It is, however, to be doubted whether this is a suf­
ficient reason. It is indeed obvious that the areas (and therefore the weights) of 
these twO triangles can, through the choice of n, be made to differ less than any 
assigned quantity {rom the areas (and weights respectively) of the twO parts 
into which II" is divided by AD, but the transition from this statement to that 
on "staltwichten" seems unwarranted, since it has not been shown anywhere how 
the "staltwicht" of a part of the figure relatively to AD is to be determined. At 
the back of Stevin's mind there seems to be a consideration, which may be ex­
pressed in modern terms by saying that the "staltwicht" of a part of the figure 
relatively to AD is a continuous function of the variables on ·which it depends 
(viz. area and distance of the centre of gravity from AD). ' 

The method used by Stevin in Prop. 2 and repeated without any substantial 
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modification in the propositions 10, 15, 16, 18, 22 forms an important contri­
bution to the historical development of the treatment of infinite processes .. As 
far as we know, he was the first to emancipate himself from the obligation to 
give each time again a proof by reductio ad absurdum, which the rigorism· of 
the great Greek predecessors still imposed on mathematicians, and thus to pave 
the way for the newer and simpier methods which the Calculus was to provide. It 
is, however, characteristic of the powerful influence exerted by the Greek tradition 
even on those who strove to grow independent of it that Stevincannot yet bring 
himself to formulate rus innovation in the form of a general proposition to be 
applied in each i~dividual case pres enting itself, but repeats it in extenso each 
time again, just as Archimedes had done with the reductio ad absurdum. Just 
as in important passages of Book I, he clothes his reasoning in the classical form 
of a syllogism, the mood of which is Baroko; so, for example, in Prop. 2 of Book 
II which has been rendered above, he argues as follows: 
A. Beside any different "staltwichten" there may be placed a gravity less than 

their difference. . 
O. Beside the present "staltwichten" ADC and ADB there cannot be placed any 

gravity less than their difference. 
O. Therefore the present "stalnyichten" 4.DC and ADB do not differ. 

The fact that he uses this form óf 'exposition is undoubtedly due to his desire' 
to stress the importance of his in~óvàtion. 'He certainly had a right to do so: 16th 
century mathematics had profited immensèly by the Greek source of knowlèdge, 
but it could not develop beyond the ancient boundaries unless it. succeeded in 
emancipating itself from the burdensome Greek style of demonstra:tion, even if 
this movement were to result - which indeed it did - in a temporary decIine 

. of mathematicalrigour. . 
Stevin deserves to get èredit for his clear insight into this necessity, and for 

the resolution with which he took the new road. It is yet another manifestation. 
of his stiong desire to make mathematics a practical tooI for the investigation' 
of nature, fit to be handled by all clear-minded people.· 

The immediate result was an enormous simplification of the treatment of 
centres of gravity. This becomes clear at once whenhis work is compared with 
that of Commandino, his only predecessor in this field 11) besides Archimedes. 
The modern reader, impatient at Stevin's prolixity, need only compare his Prop. 23 
on the centre of gravity of a segment of a paraboloid with the corresponding 
Prop. 29 in Commandino's Liber de centro gravitatis solidorum tosee what re­
markable progress Stevin had made. 

§ 3. DISCOURSE ON THE WORTH OF THE DUTCH LANGUAGE 12) 

In § 4 of the biographical introduction to jhis edition we mentioned Stevin's 
considerable influence on the developmentof the Dutch language. That which 

11) Commandino expressly states in the preface to his work that hè is the first to 
write on centres of gravity of solids. He cannot indeed believe that no one 
should. have dealt with the subject before him, seeing that Archimedes in his work 
On F/oating Bodies considers the position of the centre of gravity of a paraboloid 
a thing of common knowiedge. He has not, however, succeeded in' tracing any 
treatise about it. 

12) We owe the following discussion ofStevin's philological ideasto Prof. Dr C. G. N. de 
Vooys, Former Professor of Dutch Language and Literatureat the University of Utrecht. 
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4) 

now follows is the most important of the passages in which he ·expounds .his 
linguistic id~as, the U ytspraeck van de Weerdicheyt der Duytsche 13) T ael 
(Discourse on the Worth of the Dutch Language) 14) .. 

Sympathetic consideration and great esteem of the vernacular is an international 
feature of the 16th century. Haly took the lead, followed by France, which in turn 
stimulated the movement in the Netherlands and in Germany. In order to under­
stand Stimon Stevin's curious linguistic views it is necessary to have regard to 
this historical background. On a first view it appears strange that the same 
Renaissance artists and humanists who were such fervent admirers of classical 
Latin should also have advocated. the elaboration and the use of the vernacular. 
That this inconsistency is only appàrent has been shown very clearly by F. Brunot 
in his Histoire de la langue française 11, 1 : L' émancipation du français .. The re­
version to Ciceronian purity and the close imitation of the classical style rendered 
Latin useless as a living language. Mediaeval Latin, with its greater simplicity of 
structure and its capacity of adapting itself to every requirement, could no longer 
find favour with the Renaissance scholars. The consequences of this were in-

. evitable: "On cherchait l'élégance; on perdit la commodité". It began to be realiz­
ed that the only suitable medium for the dissemination of knowledge and art in 
wide circles was the vernacular, which, however, had to. be made as effective as 
possible for the purpose in view 15). Attention was therefore paid to an adequate 
systematization of spelling, to syntax, to purification from foreign elements, and. 
to extension of the vocabulary by new word formations. . . 

The new appreciation of the vernacular sorrietimes resulted inOverestimation. 
Thus the Antwerp scholar, Johannes Goropius Becanus, in his Origines Ant­
werpiaJlae (1569) believed he could prove Dutch to be the oldest language of 
the world; nay, he even held that this language had. been spoken by the ·inhabi­
tants of Paradise and their îrrimediate descendants. The name Adam was none 
other but the Dutch word adem (breath), for had not God breathed· into his 
nostrils at the Creation? Noach (Noah) was the man who "acht op de noot" 
(minds the distress), Babel had a very apt meaning, for babelen "est tam confuse et 
inarticulate loqui, ut non intelligatur" 16). The very name of Duyû furnishes 
evidence in support of thetheory, for it means Douts, i.e. "the oldest". Philology 

13) As has been remarked in Note 16 to thebiographical introduction, Duytsch has 
. to be translated by Dutch, not by German. Sometimes Stevin distinguishes the 
language of the Over/anders (Germans) as Hoogduytsch from the Neerduytsch spoken 
by the Neerlanders. He. considers the former to be a variety of the latter, which is 
spoken in its purest form in the province of North Holland (cf. p. 46 below). 

14) He had dealt with this subject before in the Dialectikelicke Tsamespraeck at the 
end of the work Dialeciike (lIl), and he returns to it once more in the introduc­
tion to the Watenvicht (cf. p. 385 below), the Stercktenbouwing (IX, p. 87), and the 
Spiegeling der Singconst (XV or XVIA, p. 56-57). A second, somewhat modified 
version of the Uytspraeck is given in the Wisconstighe Ghedachtenissen '(XI; i, 21, 

Bepaling 6); where it is supplemented ·with an elaborate exposition of Stevin's 
theory of the Wijsentijt .(Age of the Sages) (cf. Genera! Introduction, § 4). This 
passage is 10 be inserted in our Volume lIl. 

15) Brunot's argument has been given more fuU)" by the writer inDe Nieuwe Taalgids 
1917. This article was i:eprinted· in Verzamelde Taalkundige Opstellen I, p. 255. Cf. also the 
introduction to K.W. de Groot's article on Het p'-Irisme van Simon Stevin (Sirnon 
Stevin's Purism) in De Nieuwe Taalgids 1919' 

16) Vide Dr. K. Kooiman: Twespraack van de Nederduitsche Letterkunst (1913) pp. 77 
ct seq. 
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46 

of such kind seems rather naïve to us, modems, but it is remarkable that among 
the writer's contemporaries men such as Coornhert and Spieghel took it seriously, 
and even had implicit confidence in the "irrefutable arguments". 

Si;non Stevin did not go as far as that: he does not go back to the language 
of Paradise, nor does he look for arguments in the Old Testament, but in his own 
way he assumes a certain evolution of linguistic history in order to account for 
the great antiquity of Dutch. Language as an invention of the human mind -
which is to Stevin a miracle - presupposes an advanced stage of civilization. Con­
sequently, in remote times, which he calls the "Wijsentijt" (Age of the Sages), 
tlte "Duytsen", i.e. the Germanic tribes in general and our ancestors, the Dutch, 
in particular, must have been a very powerful race with a highly developed cul­
ture. Through all sorts. of causes this race must have fallen into a condition of 
barbarism, which lasted to the days of Julius Caesar. ,Af ter that, another age of 
progress' dawned, and the Germans grew more and more to be the masters of 
Europe. Stevin finds evidence for this in the fact· that the Gauls - i.e. the 
French '~, who conquered Southern Europe, must originally have spoken Dutch 
or at least held this language in great esteem. The Spaniards, too, have either 
been Dutch or have modelled their language on that of the Dutch. 

Besides its venerabie antiquity, Stevin also points out the inherent excellency 
of Dutch. His principal aim is to show that Dutch is more suitable for scientific 
purposes than 'any other language. This claim is based on four arguments: 
1) Since the end of language consists in expressing thoughts by words, the more 
it is capable of denoting single things by monosyllables, the greater will its value, 
be. By means of a statistical investigation Stevin proves Dutch to be superior in 
this respect to both Latin and Greek. , 
2) A second criterion for judging the merits of a language is the facility with 
which compound words are formed. In this respect, too, Dutch is found to excel. 
3) The Art of Weighing contains examples of concise formulation of mechan­
ical theorems not equalled in any other language. 
4) The Dutch language possesses in a superlative degree the faculty which 
Stevin calls beweeghlicheyt, i.e. the power to move, the emotional appeal of which 
it is capable. In a most remarRable passage (cf. p. 87 below) this quality is illustrat­
ed by the strong iniluence exercised by religious orators on the people in the 
Low Countries. 

A curious consequence of Stevin's views is that on account of its preference for 
monosyllables he considers the language of North Holland to be of older' origin 
than his own native Western Flemish, whereas in reality it is the longer nouns 
ending in -e which are the earlier forms. 

From a statement in some editions of Materiae Po/iticae (XIV) 17) it 
appears that Stevin had also intended to write some treatises on rhetoric and 
poetry, in which he was to have laid down his views about moot points of 
grammar, in particular spelling. Since these treatises, if written at all, at any rate 
have not come down to us, we cannot make any statement about his views on 
these subjects. We only know of his aspirations af ter purification of the language 
and the creation of a practical, well-considered terminology, so that the vernac­
ular might in due time be fully appreciated for its services to the nation and to 
science. 

17) Dijksterhuis p. 60. 
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OM ,D·E WEEGHCONST, 
WAT E R WIe H T" END E 

-to C llT Vi I ·G·' H T. Liberhic 
hodicq. bi- . 

. cifuga. pau-, 

h .L ,I_~''-· Ll corumq.ad-
L A R.A 'R,!; OWJI .CwlO, cIArum ce"orare hllc ,~1lium. , 

' ..... ~ . CoIJJjfum. ... . . . 
,"..JI.:~d 'Define" ,miracliJtitnto niJ ttlntuIA -moles . 

~"".A' ·7Jignum hab~t , IInnortml .lAbor ~t fuer# ' 
·'dNodmin. 

*If)uintlltlt.m tNJtIlfJl haudftettrat cum tYl.~qllod 
~. -.r . . ". excurnt, aD-

rviféera te"~ " D~S fteteraç, 

Spiritfl4intf14 agens rtlaflos ,dtfuerberat III'tlll. . .::!~or:: 
Corruit i!la" i4cetignobikfjttore eorpm" cidit. 

-Pé[que,eaputque,au4,ueincertonomine pareel. 
Stulte 'luid infje51tt.t"atimirl#fI4que iacentem 

D.!!.ifnam erexerit, &. fUlt1U11J' rationemodique . . 
~t.eril? at heU4! '1""m mirantlJim) mu/Jó'luc trefl/lnáum 
Hoc m4g11 eR, totam kuil. 'Vt tlJfflauerit dUr4 

8J1.olem? adeon' totam . kuis 'Vt ~it Ml7'a? 
Seá neque mirantlum foithoc,flUk~e tremenáum. 
Si potis es rerum penetrantes di/eere caujJllI, . 
Etmaiora rvidebil,&h4tCmirabere n"om. 
" Tondera pomkriblll meantur maxima parui.r, 
,,~ibU4 tVt mini mis firmirlima ouque ·tr"hantur. ~., 7. Nooimpro-
Hoc Natura ,,,retu., ~atwlllJue dIlterior Mens banda Tha •.. 

Omnib.'IU. in rebzuflatuit. ,feeruJtoue IlA1utum. . lctis.opimo. 
7. J- à qua fachit 

Beee 01l1li hoc MAlm fiu,ûm, t;Luic'1uiá ,arie iQ", & [a~rG !ic_ 

. Ctmllefll .. P Atermnixum·ftbi ",. ,: ,/Ju", . ~d~%j:c 
A rn de· mè. f.tllax a 1. .con recxpeficntia. 
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" Pont/ere i~m temtt) !.,~aujdum info Juf/intt air. 
Spiritll4 hic lenlfque1cutfque his cOi';oribus par.) , 

, SpirituJque teui jàciunt b~ corpora'. Tantum 
Hic Naturapoten. Natur~eArJ41mulA, tantum. 

ch
Het h' AI- F are a~e "'p antocrator Cd!CO lit ct1icere dau'üm. 

ma tiC ... J"" '''' ~ 
~ulto m.a: ~ I'!'P.Îán.!lIUC Joris ~l ac tem/Ia mo~ri.) 
;~: ~~~u Jncipiant·[Jü41.) montes (lJigrare .)rvir/inti 
,hl.ll'Icdis (.ó)U4 tibi mens anÎmi, qU41lirconflantia? re[fè-, 
Tnfpaltus,. O<!" . ' ,.JII , ." 
lIlulto&~n- Cum Natura ttg'tur, tecum & Natura agtt, h4ftp 
bila maglS. creditkris !icit~ Natur~ kgibus iffe. ' 

Legibus h41C 'luod èànt /iatis, itiAm hoccape.,Te!1us 
TeOurem hancprttterfit, ft /ieet; altera : fomo 

.C}uit2men BIc mihi me fis1tU talo,ne rilÎxeró,ft non \ 
~~~I~!:;~ Huncego cum. Te~ure.* Poium; atque t Acheront4 ~uebD. 
licer ccntru Hoc Trutmarta nos docet. hllc eaáem 7mmct omnllJ 
(;:obi~t VnditJuc ponderihuJ con[Iflere, pondere caJfom' , 
.Ita d~lÛ.uus' Effè • nilid non ham no.r1ram non tttheream auram. 
Placo,m c6- '.IJ" ~' , ,'" '.' . 
tI2!Ïum iuit Pt mant, & terrtt ,numenque potentts tlrentl.) 
'Ariftoteles. Sint,fueriiJt a/iàs, menJOre..t~ non !amen auri, " 

7Jimenft fPatium, aut r-i1im ponderiJ appenderunt. 
.. Te certè ~ Alha~ene ~ loCi 'lucm i'Juhila tr41Jent; . 

fI~~:::Sa~~s ~4 regione .color • t!fpat'tAt IritJis;'VI"'f' ' .' : , 
lpfa coI~ra- Hanc [upra NottU, & ZepJtyrtu.) BoreJf'W~ 'Vel Eunus :;ti' !rl~: sltne Cometarumcertus loeus;tVtque fit, eUu ' 
:e::~~~':t.. e?denforem 'Video,.~enn:or~ p!~Amonerite11J 
., (jedo fecuturusfaciliratronefu!/Jes. . 

, ~n bene permenfom t}atium tibi~;un;iU i!Jutl 
, ~i~h~oc:ht- Juna penfauit .. trutina Steuiniuij iUe "," " 

" . I/ft tui flUdiofe ftnex ftutkJf til ÄmitDr. 
~I~!~:f- Ergo per ht«*princtpsgraisturl«,,'niiUilUatlu 

'I"! , 

" 1'ItA 
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TritA fol(J~ tiJenit,-ecçe~tvJdet~ penitó{que. penetrlÏt 
Natllrte anp.aS,,!,rvt q~ rmranla~rvltlentur 
J/Iorllm trepida foluamur reUigione. , 
,> Nil aJmirari res maxima, lAaor, at iUa ' 
~,H~ erat,auarices mir; cognofcerecaujftUo 

~~~ .. ~ 
OM' .0 ESEL FOE. 

r&iy~~~PXOMÉ'NOi%.~ 1JINw)~' ,~iIa. ou-
~} "thtv.' . 

1èrit a12&Or, 
, ti quis dica. 

turn anc vii 
munilfe, 
'llrauillè, eo-

, gir.tlfe prior. 
lek fpreeek 
,ádeLocht­
wicht. 

Tb'" JWJfW", ,~' '"' JAVrm. J\.aW". 
;:;E!!.Z4I.:;z;:s;z Em' I~ !".~ ~ÀfJ IT' .~t; f'~ ".'~YP' ' 

M6itop h A flOP ~Tcifll~ 'typ ts,,';, 
,Kal ;i> x.llJlltÜ01 ~Ia" NI~, A' Jp "'euÖ/~ 
_ ,H' mm pr,,~. ~ou .n) I' t~ ~~, 
JluSllj6ptlm, 7Wi_rJ", de.tswéÀl.wr~ 'HIP o1Jr.ç' 

A"~e1' tJ.p("l\o' ~ fllO'llUit; ~~. 
Tol l~ ~~ 'tS ~tI,,,.t 3' dePoç Jip~, él~, 
n~ '" ~~, ifeèc6m ~'" ' 
o~ ~ ·~IWJre ~,(9';"d;, f/)..Of ~p, 

A",e;v àe(rrl\o, JAllVOO'&p"ç t1Of;~, 

0', 'IJ, 151',"" M-Fnat. I(!I}, tCpl cr~ 4'(A,C(9( tleJI~ 
A"~, tVW6"";''IJIP·l~tJu' -~?lW1V i~. 

" ," aA J 
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Em' 'eJlJ' 6J 'IID't' '" ~ ti tl,~ ,..~ it' ~p~ 
, M~o, J, A oTov I,,,.d1v1OÇ ~p,sw ~;' 

,,~p tl(!).;JM ,JiJ dAlp, "rM,f.fI, I' ~')4 ~rfD" 
" A«I-'0e9~ .... xePEi :Jo' 4l1JGÇ ~e9C'&sr, 
ECI~~ ,. fC'~) fUll~~ Ik, ".utAd~o,,' é~olçJ 

H&)' ,1, ~J>.eIl~ ~lrJÁIOt; :~ ,60,; 

IAN DI GR-OOT. 
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Simon Steuin wen{cht 

R VD 0 L F' D EN IIeu 
ROOMSCH KEYSER 

·v E E L G HEL V C x. 

:e!!~~~ A T Ghetal Grootheyt ende Ghewicht , in 
.. ~ yde~ wefendicke [ae~k .. onfd,1eydelicke an':' ~Z:::::'Lz m dewnghen lijn, vol diepe ende nutte eyghen­
~~~~ [chappen, en betuyghcn niet alleen vcrfèhey-
den ghelecrden, lnaer ris dua d'eruaring in allen an elcken 
bekeilt. Tis oock openbaer, dat d' eerfte tWee tot grooten 
voordeele der menfchen, ter fonn van befchreuen conften 
gherocht fijn, namelick • Tdconft ende Meetconft, maer .A,iIlJltJII;uz 

niet al[o t'Ghewicht, om dat fijn oirfproncklicke eyghen- ~:'1tS1-
lèhappen den voo~ighen velborghe~ bleuen. Wel. is waer 
dat mde RechtWlchtçn duer eruarmg bemerckus, twee 
.eueftaltWichtighe met haer.ennen • ~uerednich te wefen. r;~p"Ii(JTJI:­
Doch fy hebben ghemeent foodamghe eueredenhert te .A11~'f;nQ-

. {èhuylen onder de ronden befchreuen op t'v~unt duer :b:~i~: ~:; 
. d'uyterLl:en de~ ennen; Uyt heé~t:lck,. na den gliemeenen :t=,~·lfill- . 
aen derdwahng, gheen kenms der orrfaken en volghde. 
Wat de Scheef\vicnten belangt,daer en is niet met allen af 
gheweten. lnder voughen dat defe .. fiof gheen form van MIlIer;". 

Conll: als d' ander ghecrigh~n en c~llde~ Maer doen t'ghe-
u~1 anders luéle,ende dat [ulck langverborghen .hem duer 
fijn uyter1l:e beghinfelen openb.aerde,fy is eintlick daer toe 
ghecomen, in fulcker gheaaente als die u~ve K~fedicke 
M .. hier toegheeygheot \vort. Maer anghelien byde 
voordachtighe niet fonder oirfaeck ende beftaende reden 

anghe~ 
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SIMON STEVIN 
WISHES MUCH HAPPINESS TO 

RUDOLPH· 11,· 
HOLY ROMAN EMPEROR 
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That number, magnitude, and weight are in all essential things inseparable at­
tributes, fuil of profound and useful properties, is attested not oniy by several 
scholars, but it is alsó known to all by experience in all things. It is also known 
that the first two, to the great profit of man, have reached the status of recorded 
arts, viz. arithmetic and geometry; but not so weight, because its fundamental 
properties have remained hidden from our predecessors. It is true that with regard 
to vertical weights it has been observed by experience that two gravities of equal 
apparent weight are proportional to their arms 1). But they thought that this 
proportionality was due to the circles described about the fixed point by the 
extremities of the arms 2). From which, as is usual with errors, there followed 
no knowledge of the causes. As to the oblique weights, these were not known 
at all, with the result that this subject matter could not be shaped into an art 
like the others. But when the situation changed, and this long-hidden matter was 
revealed through its fundamental elements, it at last reached this status, in the 
form in which it is here being dedicated to Your Imperial Majesty. But since, 
by the thoughtful, nothing is started without any cause and reason, the question 

1) Read: inversely proportional. 
B) Cf. the Introduction to the Art of Weighing,' p. 37. 
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EJfeéfA. 

. angheuanghen Cl1wort" [00 mocht hier de vraegh van 
eeindeulijns doens fijn" te )veten of ick na de ghebruyck .. 
van velen, u\ve K. M. tot befchermer mijns wercx vf'r'" . 
[olick ? Verre van daer" (0 doch· de befcherming ende re­
giering des Rijcx, niet alleen tot fulcx,maer tottet uy!lefen 
der voorredens an haer eyghentliek ghefchreuen, felden 
eenighe tijdt toelaet: Te meer dat iek van meyning \vas 
(wie ean fijn vermoeden weerflaell ?) [00 wel Fonn als 
Stof gheel1 verdedighing te behomien.Tel1 is oock niet 
om met èen groote Conft,in een grooter [praeek eerfl: uyt-
ghegael1) den groodl:en van Europa t~ vereeren, hoe Iijek- . 
formieh fulex nochtans de red_en [oude mueghen wefen. 
Waerom dan? .Op dat de Weeghconftens *daden ftrec­
kende tot merekelieke verbetering der Ghemeen[aeek" int 
\verck ghebrocht worden, van fulcx als daer ick duer be­
[onder brieuen van v Oaroy af verfouck. WacrOlD fal 
yemant mueghen fegghen" dit niet· bel1:elt duer leegher 
(l1aer de ghebruyek) totten Hoochfi:en vrie toeganck heb-

. . bende? Y ghelick,om dattet t'onghehoort is/oude vreefen 
P"llJjitÎ'tU. niet alleen meteen lacherlick"voodlel teverfchijnen,maer. 

felfs oock belacht te \vorden: Nu op dàtdcr fpotters 
fehamp tot ghetuych haerder onwetenheyt firecke" wy 
11ebbent duer t'ghene willen verfouckel1, dat voot den 
verl1:andighen alfulcx ende meerder veruaet. daerafinen 

~ - .' 

\vyder en breeder [oudeconnen fegghel1; Maer want ons 
einde tot Sakenl1:reckt, niet tot Woorden J fu Ilen dek ver­
latende en die venvachtende, uwe K. M. in alle ootmoe. 
dighe eerbieding veel gheluex wenfchen.. Uyt Leydell . 
in Oogftmaent des I ) 8 ,0 Iaers. 
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might here arise what my object in this is, to wit whether, af ter the custom of 
many, I request Your Imperial Majesty to be the protector of my work? Far be 
it from me, seeing that the protection and government of the Empire seldom 
leaves any time, not only for this, but also for reading through the prefaces 
written to Your Imperial Majesty. The more so because I was of opinion (who 
can resist his own supposition?) that neither the form nor the matter needs any 
defence. Nor is it my object to honour the greatest man of Europe with a great 
art, first published in a greater language, however much in accordance with reason 
thismight beo Why then? In order that the effects of the Art of Weighing tending 
to a considerabie improvement of the commonwealth may be realized, to wit those 
for which I request a patent from you in special letters. Why, someone might 
say, do not you (according to the custom) set about this by means of inferiors, 
who have free access to the Greatest? Because it is unheard-of, everyone would 
be afraid not only to be coming with a ridicu10us proposition, but also to be 
scoffed at. Now in order that the taunts of the scoffers may bear witness to their 
ignorance, we have attempted to do it by means of that which for the intelligent 
comprises all this and more. About which we might speak more amply and fully, 
but because our end is· things, not words, we will, leaving the latter and waiting 
for the foemer, wish Your Imperial Majesty in all humility and respect much 
happiriess. From Leyden, in Harvest Month ()f the year 1586. 
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SIMONSTEVINS 

V·~·T S 
,.~.~~. 

VANDE -WE.ERDICHEYT. 
_ DER. D V· Y T S C HE. T A EL • 

. -i:. 

/ 

, 

a~~~1). I S wel waerdatter inde Natuer niet ~onderli~ken is, 
~~. VI""~.- nQChtan tOt onder.fcheyt der dinghen die wy duer de 
~~ .. LDOoI_ .oirfaken verftaen 1#, vande ghene wekker redenen ons 

onbekent lijn. (00 gheuen wy ddè met recht denaem . 
van wonder:. niet dat lijt eyghentlick lijn; maer om dac..: -

'.'V:~~~'Ja1, tet hem voor ons alfco ghclaet. T'wdck föo we[ende,~:,. '. 
wy {uIlen ons in ddènanlien billichlicK, rnueghcn verwonderen, duer '.' 
Wat middeldeNa~er mocht wercken,doen [y ons,voorouders Gch haer -.. " 
fpraeck dedç, maken; ouermidts o~s van fooconftighen werck, der oir- ' 
faken ghenouchfaem weten(~hap'ghebreeét Maer want een beclaghe-· 

. licke verblintheyr,als duet" TSC,H ié S E.L veroirdent,fverfiant vanve .. Flltum • 
. Ien alloo verduyften ofte betoollen heeft, dat [y ['licht vande Sonne bo .. 
uen dat der Sterren,ick meen deweel'dicheyt defes Taels bouen al d'an-
der, niet en .. ~onnen bernereken, t9t groot achterdeel des Dllyt(chen ghe­
lIachts; Ghe~erél: dáerbeneuen~,dat wy voorghenomen hebben inde 
felue te befchrijuen de W i! E G Hc _0 N 5 T ,wien~ dieplinnighe ·ghe-'·~AlitMU. 
daemenduer llechter fpraken teneerften nietwelbedietlicken lijn,loo ':, 
Cullen w}>náer ons vermueghen daeF wat af fegghen, v~rfouckende of . 
t'l1yterfte d~sS C H les ELS befiê~gen tijts noch nieten naeét.ende 
eerft vanhaerou~itheyt als volght~':,' . . . 

Tis te weten dat de Duytfchen in die'-feer oude tijden vande welcke 
ter weerehgheen opentlicke fch~iften ghebleuen en lijn, gheweeft heb­
ben een trdFelick léermachtich Ghdlacht. t'welck duer {ulcke verder­
uende oir(aken als meer ander machtighe vokken weeruaren lijn, als 
oirlogheen dierghelijcke, voorderende uytroeying der wetten, breking' 
van goe oirdens, verwoefting der neden~ &c. tot manier van wiltheyt' 
gherochtis~'doch niet (00 voloommen. of den ouden aert der grOOt~noc- .. 
dicheyt. rechrueerdicheyt, ende ghetrauheyt, daer Tacirus oock af. be- Li, ü M,,;~. 
tllycht, eribleef alrijt in hemlien ghcwortelc. Defe haer woefiheytheefeG,rm.nw. 
gheduerc tot. ontrent de tijden van Iulius Corfar,welckedaer na,er tot be-
teren ftaet' begon te keeren, Coo dat Cy eintlick wederghecommen fijn 
ter regierjng ouer t"eemijcxdeel Europa, als kénlick is. Maer want ye-
mande van,hacl' voornomdc cerfte macht tW)'ffelen mocht)ouermits wy 

bB· daer' 
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It is true indeed 'fhat in NatUre there is nothing mysterious; nevertheless, in 
order to .differentiate between the things we understand through their causes 
ana thöse whose -eaus es are unkpown to us, we rightly call the -latter miraculous, 
not because they are really so, but because they appear so to us. This being so, we 
may jUStlY wonder in this respect by what means Nature may have operated when 
she caused our ancestors to frame their language, seeing that we lack sufficient. 
knowledge of the causes of this ingenious creation. But since a deplorable blind­
ness, as if ordained by Fate, has so clouded and bewitched the minds of many 
people that they cannot perceive the superiority of the light of the slm to that 
of the stars - I mean the superiority of this language to all others - to the great 
detriment of the Dutch race; considering further that we intend to describe in this 
language the Art of Weighing, the profound nature of which cannot weU be 
expounded at once in inferior languages, we will say something about this to 
the best of our ability, studying to discover whether the time ordained by Fate 
is not yet drawing to an end, and first we will discuss its antiquity, as follows. 

The reader should know that in those very ancient times, of which no public 
records have been preserved in the world, the Dutch were an excellent, very 
powerful race, which fell into barbarism through such corruptive causes as other 
powerful nations have also experienced, such as wars and the like, increasing aho­
lition of laws, disturbance of order, destruction of the cities, etc.; however, not 
so completely but the ancient character of magnanimity, justice, and loyalty, to 
which Tacitus also bears witness, always remained rooted in them. This their 
barbaric state lasted approximately until the days of Julius Caesar, af ter which 
their condition began to improve again, so that at last they have regained dominion 
over the part of the world called Europe, as is apparent. But because someone 
might doubt their former power, since we have no public records about it, 
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daer ar, (00 weynich als van .veel ander v~lckendie~s rijts, gheen openc. 
Ikke fchrifcen en hebben. Coo Cullen wy dIe aldus beueftighen. . 
. Tis openbaer datde Gal,Ien die by ons Walen ghenocmt wordell. en-· 
de int gliemeen nu Fran~oy(èn heeten , OUer o~de tijden een machtich 
volck gheweeft lijn, welckeGriecken,S f'aeigoe, Icalie, ftrenghelick he­
crijghJenende ouerwonnen: vandewelckenoch Gallogta:ciaofie Gala­
tia in Griecken, ende Celtïberia in Spaeignie, de naem behouden heb. 
ben: In !taüe ftichten ry Milaen,Coma,Brefcia, Verona;Bergamo, Tren­
te,. Vicentia. De (elue Françoyfen hebben ofte voormael Duytrch ghe­
fproken, ofte het Duytfch in grootçr eere ghehadt, ende voor· hun wit 
ghehouden ghelijck (y nu t'Latijn doen. T' eerfte wort aldus bethoont : 
Tis yder (praeck ghemeen datfe .inden eenen oirt des landes Wat anders 
. ~ytghe(proken wort als op den anderen. By voorbeelt , daer de· Neer-

. landers fegghen Doft. Wat.yat, d'Ouerlanders fegghen DM, WM, VM: 
Voor der PariGenen . Chanttr, Cha,bon. chaleur, dePicarden. ghebruyc­
kenCanter, Carbon, caleur; 'Oaer de Ca{lilianèn fegghen Ha%.tr; H;nn, 
H41ina,ln Portugael Ceytmen Fa%.er. Fmo, Fa,;n". &c. Nu al{ulck ver­
{cbil van het Duytfch dat de Françoyfen voormael (praké,tonet Duytfch 

. van defe landen, was, dat (y voor on~ W int ghemeene ghebruyaen Gil •. 
Als daer wy feggheo rek.. ",inde, fy feydçn endefegghen noch JeGu;nde. 
Ende voor ons WindM (c'welck een gbecoppeltwoon is van Windt en 
as, als oftmen wilde fegghen .een as die windt) Cy ghebruycken GUindM, 
(ommighe Guindal,vanoe welcke oock commen hUil Guindement, Gui". 
dant, Guin4eur;&c. Wederom voor W;ncktt,W;mpel, WAnt. WeJP, Wiet; 
W;nc~n, Melcwf:l'wi/dem41ue, Cr fegghen Guichet, Gu;mpll, Guant,Gue.f}'; 
Glledde, GUÎg1Jer; M egue; Gu;",,,lue. Voor W men, ofte Bewmln; Gumder , 
dier af commen la GU~Tde, c;":,rdeur. G""Tdebrli4~GuIlTdemefl$" ~ Guar­
dtrobbe, &ç. oock Gua"" Gu",ifon, dat me bewaren ende beWanng be­
teeckent, want de iJ Ghenefers achten dat (y duer· drancken ,.ccuyden,· . 
faluen &c. a:Ileenlick t'g~eb~eck bewaren voor ongheual, ende dat fy. 
gheenlins en hee!en,maer dat de Namer altijt haer feluen gheneeft: Van . 
t'voornomde commen óóck Guarnir, Guarnijö", Gu",n;turt, &c.welcke 
oock Bewaren ende bewaring bedien: Sghelijcx Warande, daer (y Guarm­
IJl voor nemen. Wederom Gue (achrerlaténde eb. die (y foo als wy niet 
noemenenconnen)datisbyons",tch, tewetenden wech daer t'water 
van een riuierouer loopt, waer af hUli GRlerende meer ander commen. 
Wederolll Guerd,nntr, als oft fy wilden fegghen Wetrdonner dat is Wen­
gbeutn ofr verghelJen,daeraf ghefeyt wort Guerdon, Gutrdonnemenl,Gun_ 
donRtur, &c. Voorts Mot de Guet, dat is ",oort vande Wet,ouermits filkk 
WOOrt inde {leden vande wet comt, ende.duer haer ghegheuen won: Oft 
anderlins mach Gilet van WAcht commen, ac~terlatende tb die (y fo niet 
qn ghebruycken als voor ghefeyt is, ende, voor A ghenomen, t'welck by 

ons 
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no more than about many other nations of that time, we will prove it as follo~s. 

It is generally known that the Gauls, who .are named Walloons among us and 
are now usually called French, in ancient times were a powerful nation, which 
waged fierce wars against Greece, Spain, and Italy, and conquered them; from 
which Gallograecia or Galatia in Greece and Celtiberia in Spain still have their 
names. In Italy they founded Milan, Como, Brescia, Verona, Bergamo, Trento, 
Vicenza. These same Frenchmen formerly either spoke Dutèh or greatly esteemed 
the Dutch language, and considered it their example, as they now do with Latin. 
The first is proved as follows: It is a common feature of all languages that they 
are pronounced somewhat differently in different parts of the country. For 
example, where the Dutch say Dat, Wat, Vat, the Germans say Das, Was, Vas," 
for the Parisians' Chanter, Charbon, Chaleur, the Picards use Canter, Carbon, Ca­
leur," where the Castilians say Hazer, Hierro, Harina, in Portugal they say Fazer, 
Ferro, Farina, etc. Now a similar difference between the Dutch language formerly 
spoken by the French and the Dutch of these regions was that they generally 
used Gu for our W. Thus, where we say Ick winde, they said and still say Ie 
Gtlinde. And for our Windas (which is a compound of Windt and as, as who 
should say an as that windt) they use Guindas, some of them Guindal, from which 
are also derived their Guindement, Guindant, Guindeur, etc. Again, for Wincket, 
. Wimpel, Want, Wesp, Weet, Wincken, Melcwey, Wildemalve they say Guichet, 
Guimple, Guant, Guespe, Guedde, Guigner, Megue, Guimalve. For Waren, or 
Bewaren, they use Guarder, from which are derived Guarde, Guardeur, Guarde­
bras, Guardemenger, Guarderobbe, etc., and also Guarir, Guarison, which also 
means to preserve and preserva~ion, for the physicians deern that by means of 
potions, herbs, ointments, etc. they merely "preserve" the disease from becoming 
fatal, and that they do notcure men at all, but that Nature always cures itself. 
From the aforesaid are also derived Guarnir, Guarnison, Guarniture, etc., which 
also mean preserve and preservation; similarly Warande, for ·which they take 
Guarenne. Again Gue (omitting ch, which they cannot pronounce as we do), 
that is with us Wech, to wit the course taken by the water of a river, from which 
their Gueer and others are derived. Again there is Guerdonner, as if they would 
say Weerdonner, that is Weergheven or requite, from which are derived Guerdon, 
Guerdonnement, Guerdonneur, etc. Further Mot de Guet, that is W oort vande 
Wet, because this word takes the place of the law and is given by it. Or other­
wise Guet may be derived from Wacht, omitting ch, which they do not use in this 
way, as has been said before, and taking e for a, which is common with us, for 
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ens ghemeen is, want men feght (0 veel Bert,Swerr,als Bart, Swart: Tis ' 
ooe kennelick dat fomrnighe Wecht voor W licht ghebruyeken: Van Gue' 
eommen Gueller, Guette, GuetteuT,&c. Wederom' voor Te,Weere;~IA 
Guerre,daer af ghelèyt wort GumOJer,GuefrDJeur, &c. Voor op de WJftj 
.A I. Gui[e, daer af ghemaeél: wordtGuiforme •. ~eguifer. Deguifement, 
ende (00 met meer anderen die wy om eortheyt achterlaten. Vyt 

· dere ghemeene reghel dan van W tot Gu (bouen Je groote rnenichte van 
cl'ander ghemeçne woorden die Cy ghewillick uyt het Duytfch hebben, 
welcke wy om eortheyt verrwyghen, te meer dattet bouefchreuen. an . 
t'voornemen voldoet) {chijnt ghenouchte mueghen belloten worden, 
de Françoy{en voormael Duytfch ghefproken te hebben, dat' is Duyt­
(chen gheweefr te ftjne, ende veruolghens dat de Duytfchen eertijts een 
bekent machtich volck waren. 

Doch [0 v dat niet en gheuiel, maerdat fydie woorden voormaeluyt 
het Duytfch vergaerc hebben, ghelijck fy ·nu{ulcx uyttet Latijn doen· 
(want een van tWeen is noot(aedick) r'feluevalter uyt te belluyten. 

· Want dat (00 ghenomen~ tis ghefchiet naer hemlien verwoefrheyr, daer 
in, ofte daer vooren : Niet daer naer 3 want de Duytfchetael by haer fe­
den in gheen acht gheweefr en heeft, maer de Latijnfche, daer fr de 
hunne naer verandert hebben: Oock niet daer in, Want dat een mach-' 
tkh volck t'welck Spaeigne, Griecken. Italie, conde beuechtenende 
verwinnen, haer fpraeck [ouden gheformt hebben naer de wildens tael~ 
ten lluyt met; Dat fukken Ghellacht vandè wilden foude leeren an 
t'windaes een nólcm gheuen, tis te belachelick, foo fy doch fell1er eer dan 
wilden, windalfen ghebniyaen. . Tis dan noetlaedickdat fy defe 

.. woorden na der D~ytfchen ghemaeél: hebben voor haer verwoefring, te 
weten d~n Cy groot en machtich waren,ende dat yder Gheflacht d'ooghe . 
op hun .had. . . . .. .. 
· Hier toe helpt noch dit, dat hemlieder taelwyder fl:reél:e als an4er. 
t'welck Cy in haer woeftheyt daer toe niet ghebrocht en hebben,waAt dat 
wilden die niet en handelen, noch verre en reyfen, haer tael wyder {ou­
den doen verbreyden als andermachtighe vo1cken, die grootelanden 
en Koninckrijcken onder haer ghebiedr hadden, het frrijt teghen den . 
ghemeenen loop des weerelts, t'waer onghefchiél: fulcx toe te laten. Defe 
wyde verbreyding dan der tael.is ghefchiet voor de verwoefring : Waee 
uyt oock te bemercken is in Wat macht fy doen moefren weren, anghe­
ften t'verllroey~e eentalichouerblijffel na foo groeten menichte van ia­
ren, hem wyder frreae dan die teghenwoordelick in groore macht wa­
ren: T'lÏjn voorwaeroir{aken die metgaders d'ander redenen,ons dwin­
ghen te gheloouen,datde Spaengnaerdenvoormaeloock,ofDuytfchen 
gheweefr fijn,of dat {y hun (ael naer het Duytfch gherecht hl:bben. want 
fy,ghdijck deFrançoyfen. oockfegghen GU4ntt,GU4rdar, waer af com-

. b-B Zo . men 
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we say bothBert, Swert and-Bart, Swart. It is also known that some people use 
Wecht instead of Wacht. From Guet are derived Guetter, Guette, Guetteur, etc. 
Again, for Ter Weere they use A la Guerre, from whiehare derived Guerroyer, 
Guerroyeur, etc. For Op de W yse, they use A la Guise, from whieh are derived 
Guisarme, Deguiser, Deguisement, and in the same way with several others, 
whieh we omit for brevity's sake. From this general rule therefore of W into Gu 
(in addition to the great number of other common words which they have un-

-doubtedly borrowed from Dutch and which we -omit fod>revity' s sake, the more 
so because the above is sufficient for this purpose ) it seems we may safely 
conclude that the French formerly spoke Dutch,that is that they were Dutch, 
and consequently that in former days the Dutch were a well-known and power­
ful nation. . 

But if this should not satisfy you, and you should think that they formerly 
·borrowed .these words from Dutch as they now do from Latin (for one of the two 
is neeessary), the same conclusion can be drawn from it. For on this assumption 
it must have happened af ter, during or before their period of barbarism. Not af ter 

. this period, for the Duteh language has not been held in esteem by them since 
that time, but rather the Latin tongue, on which they have modified their own. 
Not during this period either, for it is not plausibie that a powerful nation, which 
could fight Spain, Greece, and Haly, and conquer them, should have modelled 
their speech on the language of the barbarians; it is all too ridiculous to assume 
that such a race should have learned from the barbarians to give a name tothe 
windiass, since they themselves surely used windlasses before the barbarians did. 
Therefore it cannot be but that they have modelled these words on those of the 
Dutch before their period of barbarism, that is when they were great and powerful, 
and the eyes of all nations were upon them. . 

This is supported by the fad that _their language was more widely distributed 
than any other, whieh they have not aehieved in their period of barbarism, for it 
is contrary to the common course of the worId that barbarians, who do not trade 
or make long voyages, should suceeed in propagating their lànguage more widely 
than other powerful nations, which ruled over large countries and kingdoms; it 
would be absurd to admit such a thing. Therefore this wide propagation of· the 
language took place before the period of barbarism; from whieh it may also be 
gathered how powerful they must have been at that time, since the dispersed 
monolingual remnant is seattered further afield af ter sueh a long time than the 
nations whieh are powerful in our days. These are truly causes whieh, eombined 
w'ith the other reasons, compel us to believe that formerly even the Spaniards 
either were Dutch or modelled their Ianguage on Dutch, for - just Iike the 
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men GUArdA, Guardador, GUAraofo, oock GuaridA. ende Guarnmr,.GU4t­
niûon. &ç. Wedetolll Guerr"',daer fyaf fegghen Gumea" Guerreaa", 
GuerrlTo~&,. Wederom Guinar. Voon Guifl, daer Guifar af rome, &c, 
Ia datedicke Indianen wekke men fegtveel duytfche woorden teghe- _ 
bruycken; oóck ver{cheyden ander contreyen in Alie wiens {praeck 
Hieronymus betuycht dijnder djt bycans defdue gheweeft te lijne inet 
die van !rier; ~nde meer ~nder vokken wiens tale.n met ~~ytfch ghe­
mengt lijn, {ulcx uyt het Duyt{ch hebben, al van die oude tijden af, dat 
{yin haer eerfte groote macht waren.' .... '. 
. T'voornomdewort noch ftercker, 9pendicker, ende noot{akelicker 
. beueftichr, duer haer talens contlich maecfeL voorwaer gheen werck 

vanllechte wilden,maer te verwonderen hoe gheleerde tammen,{ulcx 
I/Ilium. hebben ronnen ter * daee brenghen. daer af wy breeder'{preken, ende 

haerweerdicheyt bOuen al d'ander~ met merckelicke redenen beuefti­
ghen moeten, aldus: T;einde der fpeaken is, onder anderen, te verdaren' 
t'i~houdt C:les ghedachts, ende ghelijck dat carris, alfo begheertdie ver- .' 

\ 'claringoock èortheyt, de relue can bequamelicxt gheCchien, duer ynckel ' . 
{aken met ynckel gheluyden te beteeekenen; Oock foodanighe, ~tfe: 
oueral de T {aem voughing beqriamelick ti jdenj DatfedeConften gronr­
lick leeren ; Ende den Hoorders heftelick beweghen tot des {prekers .. 
voornemen •. Nu of defe alle vier, byden Ouyt{chen beter ghetroffen lijn. 
dan by eenighe ander, dat fullen wy oirdendick verclaren,eerft bethoo- . 
nende, ende dat metter daet, opdatmentghelooue, der DuytCchen 742-
eenlilbighe woorden inden eerften perfoon; daerderdeLarinen alleen. 
lick 5 hebben; De Griecken gheen eyghendicke, maer langhe vereort· 
tot 4 r. Daernaer fullen wy fegghen vanCle namen,bynamen, &c. welcke 

. wy alle metter haeft vergaert hebben· ydcr uyt lijnWoortbouck als 
yolghc. . . .' . 
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French - they also say Guante, Guardar, from which are derived Guarda, Guar­
dador, Guardoso, also Guarida and Guarnecer, Guarnicion, etc. Again Guerra, 
. from which they derive Guerrear, Guerreador, Guerrero, etc. Again Guinar. 
Further Guisa, from which is derived Guisar, etc. Nay, we are even bound to 
believe that several tribes in India, which are said to use many Outch words, also 
many other regions in Asia, whose speech is stated by St. Jerome 1) to have been 
almost identical with that of Treves in his day, and other nations whose languages 
are interspersed with Outch, have borrowed this from the Outch, already from 
those ancient times when they were at the height of their power. 

The above is proved even more strongly, clearly, and inevitably by the ingenious 
structure of their language, which is certainly not the work of simple barbarians; 
it is even to be wondered at how learned civilized beings have succeeded in ef­
fecting this, a subject which· we must discuss more fully, w4ile confirming with 
clear arguments its superiority to all the· other languages, as' follows. The object 
of language is, among other things, to expound the tenor of our thought, and just 
as the latter is short, the exposition also caUs for shortness; this can best be 
achieved by denoting single things by single sounds 2); also in such a way that 
in every respect they properly admit of composition; that they thoroughly teach , . 
the arts; and that they violently move ~e hearers to act af ter the speaker's inten­
tion. Now we will set forth systematically that all these four points have been hit 
oH better by the Dutch than by any other people, first showing - such with facts, 
50 that the reader may believe it - the 742 Outch monosyllabic words in the 
first person, where the Latins 'have only 5 and the Greeks have no inonosyllables 
proper, but only, 45 long words that have been contracted. Af ter that we will 
deal with the nouns, adjectives, etc., all of which we have hurriedly collected from 
the respective dictionaries, as follows: 

1) As is weil known, St. Jerome (347-C.420) passed a part of his youth at Treves. 
The passage from St. Jerome that Stevin has in mind seems to be: Hieronymus, Commen/. 
in epis/. ad Gala/as lib. 11; prol. cap. 3 (Migne, Patrologia Latina Vol. XXVI. col. 382 C): 
·Unum est quod inferimus .... Galatas excepto serrnone Graeco, quo omnis Oriens 
loquitur, propriam linguam eandem pene habere quam Treviros, nec referre, si aliqua 
exinde corruperint, cum et Afri Phoenicum linguam nonnullam ex parte mutaverint, 
et ipsa Latinitas et regionibus quotidie mutetur et tempore (communicated by Dr J. W. 
Ph. Borleffs, The Hague). 

2) The term "single sound" is naturaily used here in a different sense from that of 
modern phonetics. It here means: what is pronounced in a single effort of speech .. 
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A cbr. I'ellime. Exillimo, 
Acs •. l'apafte •. IncCco. 

C aer". Ie carelé. Ca~ino. Incelo cuprulIlAqua ll>rti. 
Cam. lcioueauxcancs. Lu. E)'f"eb. Ie "emande. Peto 

. clo ehartis.. ... F ael. Ie faille. Fallor 

B ,ek •. Je cuis. Pint'o;. Caets.Jeloucl la paume.Ludo piL1 Fluft. [eroud la /luIe. Caao 
Baeek •. Pono pbarulII. .(;,1'. Ie bache. Conddo 6fiula; 

Baen. IC'pr;parelechcmia. ·prz.· Cier. I'ome. Omo Fryt.Iefricall'c. Frigo . 
paro vlam. .. . . .. Claer. (e fai clair. Clari6c.o Frons. lefronre. Rugo 

BaR. Ie banne. ProCaibo.. Colf. ·Iecroche. Lu~claua G aen. Ieyoy. Ee 
Baer. l'cnfthte •. Pario. . COl'. lelèarille.Scaritieo Gup. Ic baye. Ofdto 
Bas. I'~bbAie. Lat",. . Coft. Ie coufte. Coofto Geck. Iemocque. Larduio 
Baet. Ie I'ro~flite.CO!1IJiIoelus(UID; Coot •. Ieioueaux·os. Talis ludo. Ghecf. Ie doone •. IJo 
Bel. Ienreiaclochctte.TinÛllllo. Coock. lecuifioe.Coquo. Gbeel. IeCay.iaune •. Ru!i, 
Ben. IeCuis.: Sum.'· Crab. Jerac.le •. Rado . . Gbceu. IebaaiIIe. OCcito 
Berft. lecreue. Crepo.. eraey. Ie cric. Comicor Gbclcl. Ie vaux. vaten 
Bey.· l'attcnl.·E"IlC~O. Craeck. (ecroquc •. Crepito Gbiet. Iefonds. Fundo 
lId. ·Ic prie. ; Precor. . . Croon. Ic courronne. Corono. Gbifp. Ic foume. FlagdI<! 
Biecht.· leeonEdI'e •.. COlllitCGf. Cruys. ic erucilie. CrUClago . Gbis. (c(oufjlC'iOoue. Sufpicof 
Bicd. l'ofii:e.· PrzfeDto. . Cuyp. Ie f~ictiucs. Vieo aoUa. GI~t •. le~obe •. Polio. . 
Bies. Ie bete. Mugio. Dab. [epatrouille. Palpo . Glie •. Ieglillè. Labor. . . .. 
Bijt. leraors. Mor.teo. Daeg. ('aiourne. ·(;/to Glocy. iedeu/corou~. Candd'c..-
Bind. Ie he. Liga. Dael. Iede(eens; Dd'eeado. ·Gom. legownie·. LID1ogummi. 
Blaeek. lellamboye, Flammo.. Danck. leremercie.Hab~gfatiam Gord. Icceinds. Ciogo; . 
Blae,; [eCout'Be. Fln~· . . ~ Dans •. Iedanfe. Tripudio GracE •. I'cDgraue.· Scul~o •. 
Blaeu.Iecolcuré deblcu. Colore "Dau. leEai rorec. Roro. .Greys.(e·refroogoe.Ob acoErolÎté 

c",f .. leo pmgo;.· .. Deck. Iecouure •. Tego Grijp. Ic grifC'. CaJ'io~ 
Bleek. lecouvrcdtlarues.Braaco ···Delf.· l'cnfolü. Fodio Grim. Ie rug"· Ruglo... ..: 
Blceck;·· IepallL . Palleo. Denek. lopenfe. Cogito Groey; (everdoye. Verno.· 
Bleet. ·IebeeUe. Balo. . Derf. Polte. Audeo .. Grou. I'ai cnhorreu ... · AbomiDfi' 
Bleyck. îeblancbidulingc. CaD-. Derf Lh. lebatsC!lgrange. Trituro. Grnen.lepaiadvcrd. Virido • 

. dcEdCÎO. ... . Derf. l'aybe(01Dg. Sgeo . Gruet. ".lefalue. 8al .. to. 
Blijf. ledemeure •. Manco; Deys. Icrceulc. a.codo Gun •. Iefauorifè. Faueo. 
Slinck. lerelu1'. Rcfpleodeo. llicht. [ecomporeen rirue.CGpoDo H aeck.Iehacbe. Cnncîdo •. 
Blnelt. Ie labeureallidl1cllementa Dick. J'efpcffis. Denfo· Haeft •. rulle. Fellino • 

. AfliduHaboro;· Dien. Ie fen. 8enüo. Haeek. J'acCrochc. IUDco. 
Bloc. Je [tigne. Sanguino. . Di~~ ·leEay proEoDd. Profuodwn Hael. Ie pone. Adfero •. 
·1IIocy. le/leuronDe. Floreo. . nOG.· Han,~ Iepcncü. Pendo;. 
Bloot. IelDefunud. Nudo. Diick. [cfayvnrdi~ue.Tldoa"ere R~rp. I'urpe. Lyram puICo. 
Bloos. Ie vérmeillonne.Rubco. Ding •. 1eb.r~uiDe. Lictor .. Hact. JC·bay. Odiobabco; 
Blitrcb. l'eIWn. Exti'!l"0' .Ding. lepl'lcle. Litigo . 'Heb. ('ai. Habeo. . 
1111lts. Ic rroill'e. Cnllido. Doem. Ie damne. D.unno Hecht. Icattacbe. Fico. 
Bo..,d. Icbnurdc. Nugor. Doe •. Idai.· Faeio Heel. Ieguuri. S'DO. 
Boet. Ic remedie. Modeor. . '·Dool. I'erre. Erro Heel:. Ie callJfe. Cal.facio. 
B«Y.Iemctt.dcspiegcsauxpied. Doo. Ic we. Oce/do. . Heet; (eoomme. Nnminft. 

Compcdio., .. Doog •. I~vaux~ Valco • Heet. IecDmmande. Iubco. 
Booek. Ie bats. Cudo: .. Dool" Ie ~pt1ZC. : Ba~ttzo. .. Hef. . Ie leut. Leuo. 
Bol. Ie bouIe. Vol,;,o g!ob\lDlo ~Dor. Ie deme,!! an~~. Are(cö Hel. Ic panche. AcelinOi 
Boord. Ie borde.Flmbno. Dorll •. 1'.,. fGlf. "Smo Reel. Ic cclc •. Celo. 
B.oor. (efore.·. lóerEoro. . Dou. ier,refl'c. PI'CIIIO. Help.. ('aidt. (uuo. 
Borg. ·I~plcige. .FilIeiubeo. Draey~ ctoumc!. Torno Herd. Iedurc.is. Dum. 
Bot. Urebouche. Hcbcto. Draeg. Jeporte. Porto· Hq .. lehie.· Fiftuco·. 
Bot •. ,Ic.boutoonr. GlsniDo. !>rael. Ietarele; Tardo. Hy,h. l'ahaint. Anhelo. . 
Bou. I'edUie. A EdiIicOi .. Draef. Ic trot •• · Succofl'o. HiDck. Ic cloche. Claudico. 
Bra. Ie rofti. AtI'o. :-.. Dreich. Ie menace. Mioor His •. l'incite. loRigo. -
Biuck.le~ome •. ·RDOmO. Drijf •. Iecball'e.· Agito. Hoed. Iegarde. Cullodio. 
Brand. -IcbJ'ld\e. Arden. . Drlnek. ·Ie boy. ·.Bibo Hoeft. IetnufTe. TII/lio.· . 

1

.·Bras •. Ic bauffrè:· BI'1I10r.: Dring:. Iepoulfc. Peoctro tiirbani Hol. Iecreufe. Cauo .• (Cumulo. 
lIrec. Iefa,large. Dilato; Drooeb. Iefeiche. Sicco . Hoop •. Iccomblc:colDcinccaux. 
Breeck. leromps.1luml!0' . Droom. -le(oDge •.. Somnio . Hoor. ['oJ'· Audio. 
Brey. IeCDueIa.:be.. Bcuculo. ,Droop.learrouTc'luelquecMred. Hoop. l' cfpere. 8l'ero. 
Bri.rch. (crugis" RJIIÎO~· . CrclI"c. Cool}lCl:go ping:necliac.. Houd. (etlens. Teneo. 
Bring. Ie apporte. Adporto. Druck. I'haprimc. Imprimo . . HOIl •. Ie coupe.Seco. 
Brock. Iecoopc des lIlorccawule Dub. Ic doubce. Dubit~. Hou. Ie marie. Nubo. 

paia. In frufta Crango. . . Ducht. . I~ai doubte •. Vereor . Hoy .leEenc du foio. Sic,ofoenii,.1e 
Brod. Ieradouhe. Rcfardo. . Duër; Iedare. Doro HUI:. Ic ,mupc. SiJo. .. 
Bioc.lecouite. Incuboouls. Duld. Ie"(ou6re" Patior Huer. Ic loue. ,-'ondueo. 
Brocy.[efourboulle.SubEerucEade Dun. letenuc. !ixteouo Hnl. leeneffe. Ornocaput. 
Brou •. (ebrall'e.-Coquoc:crcui/LuD DYvael. l'crre. EiTo· Huts.I'\wcbc. Qwttio.. . 
Brul.· Iemurlc.· Mupo. ·Dvvin,. Ie cootraios. Cogo . Huyl., ('hurle. Vlulo. 
Bruyck. I'vre. ·Fruor Eer. lebonnore. RODoro Iacch. (ccbaf1"e."Venor.· 
Buck.· Ie pliele dos. CUruo Eg. I'hult. Occo lanck. Te glal'pc, Gannio. 
Buer. Ieu,!'lue. Com1DIICO Sial. Icline. Finio Iftck. (c mocquc.· 1< C'lr. 
Bllfl •. Ieplie. FI~o Eer.Ielllenge, Edo Kaeck. Icab3f1"e. Suppilo. 
lurfGo lefra!'!'c. hlte iq,I'IIIQ"CIlÇlÜIIl~icl'callrom.Kan. Ic fçay. Scio. 
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Kau. Ie Illafche. Malldo. Laet. Ie [ailTe Lin'lu", NeIt. lenkhe. NldlBtf'.' 
Xeer. letc ... me. Veno. Laef. Ierafreifehis. Foueo. Nfg •. l'endine. Incltlo. 
Kerr. Ieballie. Seopo. . Laeu. lefai-uede. Tepido. Nles.l'cft.mue. Sternuo. 
Kem •. te peigtle. Pedo. Leek. Ieliche. Lambo. Nieu.lefay nouueau. Nou •• 
Ken. lecog"oy. Cognofco. Leeg. I'.bbaHf.. Humil/... Nijp. ICl'incc. Vdlic ... 
Krrm. leramente. l.amentor. Leem. l'cnduis d'arcille. Lut... Noem. lcnomme. Nomino. 
Kem.iebats [ebeure.Butyrü 1'ulfo Leen. Ie preftt'. Mutu.. Noo. I'lnuite. Inuito. 
·Keur. Ie viIite. 6enfeo. Leer. l'elÛ,ig/le. Docco. Noop. l'aguilonDe. Stimulo. 
Kiek. Iè gronde. Mullito. . Leg. Ie meds; Pon... oogft. Ie moilfonne; MeS'CIIl 
Kies. l'eli.. Eligo. Leec!<.Ieeoule. Still... faeio.· 
Ki;ek. Ie voy. Intueor. Leen. I'appuis. Cubito. Oos. Ie vuidel'csu. Exhaurio. 
Küf. ietenfe. Lidgo. . Lçes. leIis. J;.cgo. pael.lebnme. Termino. 
Kip. {'elèlo. poulJins. PuUulo. Web. I'efteini. l!xtioguo. Paçe. Iemcc!ls pair à pair. Bi. 
Klack.IeereuaITeauecvnfonefcla. Let. I'cmpefthe Impedio. 11'" pono. . 

tant. Cumfragorerlmasag... ·Let. Ie contidl'R. Contidero. Purt. lepartis. Partior. 
Klad. Iraottt. l'enicillovcftcm Leef. levis. Vilio.: l'aey.1'appay( •• Paco •.. 

à [utodcter.ll0' Ley. Ie meine. Duco. Pand.lemctb engaige.· PignCl'o. 
K[aeS. Ie plams. <l!!eror. Licht. l'ercIaircis. Luccn. Pap. Ie colle. Glutino~ 
Xlap. Ie babitre. Fabulor. Lic;)rt. Ie1eu~. Leu... Pas. Ie1efais a«order. Apre. 
K[ee. Ie vcfts. Veftio. Lieg. Iements. Mentio... Peck. Ie poilfe. Pico. 
Klem. Iepincc. l'remo. . L~. Iccouche. Iaceo. Pedo Icpe1e. Decon:ico. 
K[ets. [efrappedufouet lcfadant LiJd. l'endure. Fero. Pers. Icperlfe. Prerito. 

fonner. Scutica ferio. Lirp.lei>e2aye. Balbutio. . Piek. Ie bt<\ue. tloAro. 
"[eef. l'attache. ViCco. . Loek. I'alliche. Allicco. Pijp. Ie pspe. Pip •• 
K[ein. l'appttiffe. Minuo. Loer. Ie lorne. ObCeruo. Pis. Ie pi4'e. MeiD. 

1 

Klief. lefends. Findo . Lol. Iègrongnonnc ·Biulo ad Plaeg. levese. VeICo. 
Klim. Ie monte. Scando. inflarfdi..· P[afch. Ie pareliDc ell "CIlI. Ia 
Klinek. leConDe. Stono. . Lo[. Ie me ebutl"eeomme lesviel.. aqua palpo. . 
Kluen. Iefrapr.e. Pul(o. l~squivrentd'vn[>orpieiode reu Pleck. lemacu1e.Macul •• 
Kloot. lebuu e. Voluoglobum. Ie mettantCoubsellc.. . Pleeg. leCou[oi •• Soko. 
Kloop. Iehurte. PuiCo. Lonek. I'Gemadc. Oculo. Pleyr. Icplaide. Litigo. 
Klos. leioueàla boule par ttauus Loon. Ie Ioame deloyer.Rclllunuo Ploeg. I'are. Aro. 

d'vn anneau. Ludo globn per Loop.· Ie cours. Cllrro -Plomp. Ie rebnuebe. Hcbeco. 
anDulum. Lo •• Ie ddailèhe. Laxo. P[omp._ Ie ploDgeen l·eau.1Iolcqe 

Klucht.lep[wante.Facetiasnarro Loot. leKtee Ie Cart. Sonior. Ploy. lepUe. Plico. . 
Knaeg. Ieronge. Bodo. Loof. Ie loue. Laudo. Pluck. Ie cueiUe. Ca?o. 
Knau. ·Iemafche. MaDd... . Lub. Iccbaftre: talUo. PIUf" I'dpluchc. Polto. . 
Kne. Ie pellri •• nepro. Lul. Ie Snge [efon.Sonumimitor. Poch. levante. r~. 

. Kners. Iegrincelesderis. Denti- Luym. Ie lorne. lntidiantibus Pomp. Jcvllideloflèe. SentÎIIIIII . 

l 
bus arideo' oculi. intueor. expurgo. . . 
Knich. I'h~chela tefte. Nuo. Luy •• ['efpluchedcspouib.Pedi. Poog. letafchc.· Niror. 

. Kniel. I'agenouill.e. Geni~ulo!". eu[os lep. Por. l'inate. Indto. 
Knip. lec1ii'luenaude. TalitralD- {-ie. Ie pajfe. Tranfto~ . POt. I'.maIT. en por •. In DUuu. 
Knoop. Ie noue. Nedo •.. (8igo. M acb. . Ie pui •• Pojfum. coaceruo. \. (nibu •• 

. Knor. legronile. GruDn.o. Macy. lefauchedufoin •. De. Por. Ie boy. Indu[geo potatio-
Koel. lefai tied. Te~ido. feco prata.. Pr.tem. I'opprdlè. OpprimD. 
Kom. Ieviens. VeD'o. . Maeck. lef ar. Faao. Prang. leop~rqlè. 0pl'rimo. 
Koop. I'achapte. ElJlo.. Mael •. [epeins. Pingo. Praet. ·Ie babdle. ·Fabu[or. 
Kout. ledeu.Ce. Fabulor. Mae!. Ie lDOule. Molo. Pridi. l'tfguiIlonne. Stimulo. 
Kraets. Ie gratte. Seabo. Mun. Ie ftipu[e. Stipulor. Preeu.ledcrobbeliriemhSurripio. 
Krau. Iegratte. Scabo. Maen. leeoniurC!. Aoliuro.. Pris. lepriCe. Laudo. 
Kranck. Ie debaIe. Debilito. Melek. Ia traUis Ie Wd. Mulgeo. Pa:int. I'iml'rime. lmprimo. 
Krie[. Ie remllecomme entte lea Meng. Ie mdle. Mifceo. Proef. l'efprouue. Probo. 

fourmis. MobiUto per turbas. Wen al, peerden oh vvaghcn. Ie Proef. Goutle. Gufto. 
Itr.jg. I'ae'luiers. ~c'luiro. meyne. Duco. Pronek. Ie tiens grauité CIIImme 
Krijt. lepleure. E.ulo. Mud<. 1emlU'lue. Noto. voe erpOllïce.·, 
Krimp. tererrecis. Ard:o. Meft. l'engraillè. Sagino. PUt. Ie puire •. Haurioa'l.ualD. 
Kmch. Ie Ceins. <l!!eror. Meet. Ic merure •. Metior. (") uel.· Ie farche. Mo[eRo. 
Krooek. leEroncc. Rugo ,Mets. lematfonne.Extruomuros. '<-<Loet,. Ieblef("e. Lzdo •. 
Kro[. lecrefpille. Ctifp... Meln. Iecu!de. Opinor. <l!!ilt. Iedegalle. Diflipo. . 
KroID. Iecollrbe. Curuo. . Mick. I'ayl'oeilà'luel'lueebofe. Qäij[.Iebaue. Stillopituitiexc,re 
Krop. l'e~p[e ~e goUiOD. Inpu- Collimo. Ra. l'&duinne. Di .. ino. . 

uiernfate.oaulum.· Mye; Iecontregarde. Cauto. Bleek. Ie rouche. Tango. 
Ktuy. Ie poulfe. Vi \,ello. Min. l·ayme. Amo. Raep. l'amaflè:- Colligo. . 
Kruy. l'cCpiee.Aromatabuscondio Moet. 11 mefaur. l>ebco. Raes. ·(erage. La(ciuio. 
Kruy\'. Ic rampe. Repo. Moey.lemo[elle. MoleIlo. ·Reek. Ie rens. Tendo. 
Kuch. letouffe. Tu/lito. Moord. Iemeurtris. Trucido. Ren. Ieeours. Curfito. 
Kus. Ie baife. Ofculor. Mor. Ie murmure. Murmurq. Reul. lettoque. CommUtD. 
Kuyrcl!. leamoye. Nitido. Muf. Ie rens lerelánt.Sitüredoleo Rey. ledanfc. Dueochoreas. 

L ach. led •• Rideo. MUDt.IemenDoye.Cudonummcis. Réyck. Ietends. Porrig ... 
La. Ie charge. Onero. MUfl. tereebÏJne. Contt,ho vultü Rey •• lecbeDIine. -Pro8cifcor. 

Laeek. Iediminue. Diminuo. MUft.lemutane.SeditioDemfacio Riebt. I'crige Erlgo. 
Laeek. lederprire. (;onteDIno. NaeT• leeoufe. Suo. Ried,. Iefens. Senrio. 

l
Lang• l'a[onge. prolongo. . Naeek.I'approche.Propinquo Riem. Ie rame. Remigo. 
Lang. l'aueins. Porrigo. Nau. Iefar eftroid. Angufto. Rie. leebeuauche. Equito. 
Lan. Ie ral'ieec. lRterpolo. Neem. Ic preII'" Accipio. ~jm. Ie rhime. Verulico •. 

~ J:.tip 
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tRyp. !ellleuris. PRtIlllU.. Suer. letrompe. Impoio. Glomer.. : (eoneltn.' 
I Rrs. Ie me IClle; Sublello. 'S~yl. Ie vogue. Vcli6co; Spoor. I'eI'prrolllle. Calcariblll 

RIps. Ierautc. Rut\o. SIC. lebouUu. Fcrlleo.· Spot. Iemocque. Deridco. 
Redt l'elhiqlle la qucnollille. Sic. levor. Video. Spou. lecraiche. Spuo. 

Pc:n1\,m'ftruo. . Sift. Ieeribie' Cribro. Spreeck. Ieparle. Loquor. 
RCHIlI. Ie me vante. Iat\o. Sijp. Ic der;outc. Mano. Sprey. l'ellens. Tendo. 
Roep. Iurie.Cbmo. . Sinc:k. I'enfonfe; .Malo. ,Spring. Ieraute. Salto. 
Roer. ,[eremue. ,Mouco. Sing. Iechante.Cánto. Sprur' legerme. Germinó. 
RoeIl.le enrouille; RubiginEtraho Sit. I'aRis. Sèdeo; Spue • 'Ic reinre, Elu~. 
Roer. lerallle. l\emigo. . Slab. Iebaue. Squaleo. SpUft. Ie ieétel'eauparvnefc1ü'. 
Rpi. ·I~rolll1e. Voluo., SI". lefrappe. Verbero. foirc. Eiirioaquam/'yringc. 
Ronek. Ie ron~e. St=o. Slacbt •. Iercfemble de conditioD. Staeck. Ie pailleie. Pdo. 
Rond. l'uoftdi.. Rotundo.. ARimilor. ,St1. Ie meriens Curies pieds. SlO 
Boof. lerauis. Spolio. Slaep. Ie dors. Dormio. Staeck. lecetTe. DeIi.to. 
Rot. Iepourri •• i'utrco.' Slap. lelaCchè. Laxo. I Stamp. IC'pil •• Tundo. 
RuClc. Harrache. Audio. Slacf. lcerauaile comme efclaue Stap.I'aiam!lc.PlenograduinCedo. 
Ruet. l'engraiffè. Scbo. Laboro. ',' Steedw Ie piq ue. Pungo. 
RUD~' 'Iecolgule~ Coagulo. Slem. lef~ibon'nechere. Comell"or. Steel. Ie derobbe. Furor. "", 
Run. Ic 80ue;', Fluo. Sleur. Ietraine. Traho. Stel'. Icpofe. Pono. 
Ruil. IerepoCe. QWeCco. Slerl'. letraine. Traho. Stelp. I'ejlan,h~ Ic Can;. Sitlo 

'RuJ.,,:--I'amplilie. Ampli6co. Slicht. Ie fals vni. Plano. Canguinem. 
Ruylçh. Ie bruys. ;Strepo. Slijp. l'a;uife. Acuo" ' Stem. Ie baille ma voix. SlIlft.-
Saey. Iefeme. ,Sealino. SI!jt. l'vle •. Tero.' giuni fero. 
Saeg' Ie lie.' 'Serro. Shs. !'appal/è. :Paco. 'Steen. Ie ahenne. Gemo. 
Saelf. roings. Vngo. Slick. ['auaUe., Ciurgirn; Sterf. Ie meur •• ,Mari"r. 
Scha. l'endo,nage., Noceo. ,Slof. Ie troua'e. Replico. Steun. I'apl'uye. Fulcio. 
'Séhaf. Ietraiéte. Traéto. Slorp.I'hume.SorbeOlongotta~u. Sterl. Ie drdlecontremont.Erigo. 
Schacek. leprensvnelilleparfor- Sluym. Ic ' Commeit •• 1)ormito. Sticht. lè fond •• Fundo • 

. cc. Rapio virpnem., ' ,Slurf.' I~ voy ~n cadlette. CIaa- 'l.tijg. Ie loollte. Scando. 
&chaem. l'honus. Erubel'co. 'cu um mgredlOr. Stijf. Ie roidi •• Rigeo. 

- Schamp. Ieglilfc. Labor. ,Sll1ft •. Ieferme. Claudo. Stil. I'appaife., Paco. 
Schanu. Ie fórtiSerempar,. ),lu- Smacht. IeCulfoque. Sulfoco. Stinck. Ieltns ~I •. Oboleo. 

Dio valli •• , . Smack. Ie rue de roideur. Ptoiicio Stoor. Ic trOuble. Turbo. ' 
Schat. l'eftillle. AEftimo. ' Smaeck. Ic goulle. Gullo. StOOt. Ie hune. Trudo. 
Schaer, Ic rabanc. 0010. Smal. I'auenne. Exnnno. ,StOp. l'eftonpe. Obtburo. 
Scheer. Ictonu. Tondeo. Sme. Iefol"Je. Cudo. . Srort. l'efpaus. EflUndo 
Scbeld. Ietcnll:. Obiurgo.' Smeeck. leamadoue. Adulor. Stoof. I'.IIuli •• Foueo. 
Schel. I'cCcorclie. Dccorrico. Smeer. I'oin •• Linio. Stou. I'incitc4!cfaireoud'allcr. 
Scbenek. IeYerfc. Infundo. Smelt.' Ic fonds. Fundo. PropclIo. - ' 
Schend. Iegafte. Corrumpo. Smet. Iemacule. Macillo. - Strael. leraionlJe. Radio. 
Schep. Ie cree. ereo., Smets. Iebaulfre. Comelfor. Straf. Ie punis. Punio. 
Scherm., l'eCcrime. DigJacIior. S.noec:k. lefume. FUlDo. Streek. Ietens. Tendo. 
Scherp. l'a;uiJI:~' Acu,,; SnlOor. l·ellouft"c. Sulfocor., Sneel. Ic peine. Petio. 
Scherf. leha«. Conc:ido. ' Smijt. ,lebau. Verlouo. Strick. Ienou"; NaJo. 
Schu .... Ie deCchirc.' Lac_ Snap. Ie babille· Garrio. Sr roop. X'efcoréhc. Dl!glullo. 
Scheyd. iercpare. Scpáro. Snau. Ie parle rudemenr.. Dwi- Stroey. X'efpars. Spar,o. 
IIcbick. 'l'ordonRe. OrdÎllo. ,ter IGCluor. Strijck. Ie frotte. Linio. 
Schiet. XetJre. Sagluo. Snie. Ie coupe. Sàndo. Sme. lecombats. pugno. 
Schiln. Ie luis. Luceo. Snoep. Ie rriande en c:achette.Clam Stier. lecollduifu. Duco. 
'Schil.ledifferc. Dillero. cupediasedo. Stuyp. ['encUne. loelino, 
Schimp. Itbrocarde., locor. ' Snoer. I'en6le. Filotraiicio. StUft. levante. Iwo. 
Schock'- Icfeeoue. Succuffo. Snoey. "esbranche. Fron<lo. StUft. Ie bond!. Refulro. 
Schors. letrouffe. Succingo., Snorck. lefangloue. Steno, Slurf". Iel'0aldroye. Puluere. 
Schau. Iecontemple. Contemr.lor Snuyt. Ie moucbe. Mungo; Sucht. Ie 'oufl'irc. Sufplro. 
Schrab. X'efgrattigne. V ngu.bus Sooek. Ie cheré~~. Qgzro... Suf. Ie radorte. Deliro., 

lcabo. ,.' , , Soen. lereconcihe. Recollcilio. Suyg. lerette. Sugo. 
Screeu. tecrieel'c1atant. Elldamo. Soog. ['alette. Laéto. - Su,.m. Iech",ne. Moror. 
Serey. lepleure. Lachrymo. Sorg. Paj Coing. ~Curo. SUYl" X'hume. Sorbeo. 
Scbrick. leCailtis. -UifliUo. Sout. I.r.le. Saho. Svvack. l'alfoiblis. Iofirmo. 
Scroef. levir •• l"orqueococbleam Spa. I'houe. Fodio. Svvaer. rapperantis. GrallO. 
Scroem. I'etlh,.e. Horr.... Span. Ie tellds. Tendo. Svvalp. Ie 80te. AiI"o. 
Schri •• ,('.iambe. Faciogradum. Spaer. l'ef\>argne. Pareo. Svvert. ie noirds. Nigro. 
Schrijfl'eI'cripes. Scribo. Spc:ck. Xc hrde. Lardo. Svveer. Ie fue. SuJo. 
Schud. Iefecnue. Qg3lfo. Speel. leiout. Ludo. Svveig. X'au:lIle. Glu,io. 

'Schup. ('houe. P"I .. leuo. Spen. Ie r.uu. Abla<!\o. Svveel. I'en8e. Tumco. 
Sckur. I'efcurc. Tergo. (occludo Speer. lerend •• Ten~o. 'Svvem. Ie eage. Nato. 
Schut. lecontregarde. AJfamentis Speet. ['cmbroche. l'Jgoveru. Svveer. Iciure. lurn. 
Schu. I'cuite: Euito· " Speur. letrache. Ind.~o. Swerm. l'eI'cheiDe. EKa:tlÏnO. 
Schuil. Iem'embufche, Latco. Spie.lecheuiUe.'.;lauisl',"cisfigo Svvkht.' Ie cdJ'c. Celfo. 
Schu,.r. Iecoule. Trudo. Spie. I'cf"i •• InlHior. Svvig. Ie ui •• Taceo. 
Seep. 'leCauoane. Sapone Iinio. Spin. Ie file. N:o. T •• 1. I'coqujers. Inquiro. 
6e~ i~di. D.ico., , S~~ts. [efa. poinr",. Acuo. T-ap. Ietire. Pro.J\o. 
Send. I'enuo". "'IUO. <. S~I~: Xer..ue. Fo.llO. Tas. ('.ntalf •• Ac.rbo. 
S'cng.IebruOequolquepeu.Suburo .5.,II,t. Ier'Ads. FlnJ~. Tart. Ieulle. Palpo. 
Set. lemers. Pono. . Spo<y. le,m. halle. :\ccclc~o. Tecs.l'd"pluche. Carpo. , 
Stel. lclllns. Peno. Sl.'o;1.,IcdevlliJc dU lil gour tillrc. Tel. Ic aombrc. Numero. 

TCIII 
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. ~taI. IedGmpte. DOllle. Vyl. ielime. Limo. . VVIII. lev.ft·ne. Vanne. ,'em •. letamjf.:. Cribro. . VIS. ieyiri. Vertocochleam. Vvafch. iclaue. Lauo. 
Teer. ledigere. COIIuo cibum· vno j'efcorche la peau.·.De&lubo. Vvn. iecrois. Cmco. 
Tier. Ieterupeae. 'i'umultUo. Vind., IetJ'ouue.Inuenio. Vvas. iecouurededre. Ccro. 
Toef. ratun,. Expedo. • Virch. Ie ~,he. PiCcor. . VVN. ie FJ.ge. ·Ceno. . . 
Tol. IedonnegabeUc.Trib.utûdn. Vlack.·ieplanh.Planum f'ado. .vveydt. i alUOllis. Mollio.­
Ton. l'clltonnc. ·Infundoindolia Vlam; ie Ijambore. flammo.· . Vvccn. icpleure. Ploro. 

I 
Toog. Iemonl\re. ORendo. Vlecbt. i'entrdaffe •. Vito, Vveeri iedefends. Dcfendo. 
Toom. Ie bride. Fre"o. Vleck. Ie macule. Maeu1o. Vvmd. ietoume.·. Verto; 
Toon. IeConne. Tono. Vief. Ic Satte. Adul"r. Vvcn;, raccquRume. A6'uel'ado. 
Top. Ili illueddatoupie. Trocbo Vlic. iefui; ':ufugio. Vverék. ie berongne •. Opdor. 

lu.lo. ,'_ Vlieg. ievole. Volo. Vvertn. iecb.ulfe. (,'alefacio. 
Tau. Ietanne. Coriaperlicio. Vliem. ielance,. ScalpelIó1anCino Vverp. ieiette.· laeio • . 1 Tracht; ledelibert'. 1Jeli~ero Vliet. ie/lotte. Fluo.' Vver. ~'cmI'Cft~ •• lmp1ito. 
Tr.en. Ieurmoye. Lachrymo. Vloeck. iemaudi •• Execror. VvCet •. le,ro:1iy •. Sao. .-
Treek. Iedre.·Tuho. Vloey. i./Iotte.,Fluo. ... Vvet. i'lew'e. ~cuo. 

·Terd. lemarehe.Gradio.r. Vlooy. l'efl'luche. Ca~to pllll:e, v.veef. ie u •• Texo.· . 
Tref, Ie tOUChe. Tang", 'Vlucht. ie pren. Ia fulte; Agito V.,ey<l;iepaftUre. PaCco. ' 

. Trooll. IeeonCoIe. Conrolor. . Eugam.,· Vvie. ieCarde. Eslürpohert.ar. 

1 
Trau. I'.fpowe. DucoVlorem. Vocbt. ieramciiris. Humetto. Vvicg. iebercbe. Ventilo. 
Treur. IecontnRe; Merreu. ' Voed. iènourri •• Nutrio Vvi!. ievcux. VoIo. - . 
Tuyg •. Ietêmoigne. Tellor. Voel. ierens; Senno. Vvinek. iecile;· Nuo. '. 

'. Tuyn.I'enuironnCjdehayes.Sepio Voer. Ie mein •• Vebo. Vvind.i'eDuclope. Inuolao. 
TuyCch. lciollcidets. Alealudo. Volg. ie rui. S"'luor.. Vvilt. iegaigne. Lucror. 

. Tvvill. hariu.:. Alterco. .. Vau. ie pli.. Plico. . Vvip. je 6ranae haUt'''' ba.. Sur-,-
.' Tvvyn. Ictorsdu~l. TOrqu. eo &1ii·· Vracht. lc'chargevoiéture.Onero {umlk deor{um Iilobihto. 

Val. Ie tombe. Cado. "edura.· .. .. Vvifeb. ie troChe. Ter&o •.. 
, Vaireh. Ie faulce. Falro. Vraeg. iedemand •• Inrerrogo. Vvit. ieblancbis. Albo. 

Vang. Ieprens. Capio. ... ·Vrees. ie, cr.in. Timeo. - Vvocl; ief.i,rumulte. l'umultli •• 
Vaer.·· kvu, parChariot oupar Vries. i'engele •. , ~.elo;· . V.voelt.·iedefc!lf. ··Defolo. ' 
. nauire. Meo. .. Vroom; le·eorrobore. Corroboro Vvond •. ienaure. Vulnero. 

Valt. Ic iewie. Ieillno. .' Vrye., teny Pamollr.· Prox:or Vvoon, ie demeure. Moror~ 
Vaet.· i'cntonnc:.·Infulldomodlos Vul.I'emphs. llDpleo.. Vvreck .. · ie vellge. Vindie·'; 
Vact. i~empoi.llne .. Coml'rehendo Wacht. le.& .. de.Cullodio. ,. Vvring. ietord,.Torqueo. 
Vecht., Ie eombats. Pugno." . V V ~eg, Ie hafarde •. Aleam om- . V v roet. ie fouilIe· •. V "Iutor • 
Vel. I abbau. Pro!lemo. nem .. Cl".. ,. Vvrijf. ièfroue. Frico; 
Verg. Iemedsaudeuant.Ptupono YVaeck.,ie ui leJU~. Vigilo;. .. VVJttg • .i'en~angle. StnnJUI •• 
Veil; leconlirme.C<inlirmo. :. Vvaey; levente.·Splro.· .. Vvyck., ,efuI1('l8Ce. Cedo.. . 
Veyl.· Iemetts en. vCDte.VenaIc Vvalg. i'ayappetit'de vomir. Vv)'d.I'd!aTS' AI1I'pli6eo, 

propono., . ,. .:. . ·N au~. . . . . Vvye. ie dedIC. Dedlcu. . 
Veins. Ieddlimule. Dt/limulo. Vval.lefourboulls. Subt'eraeo. , V"ys. i.,mllatue. MonlUo. 
Vier., ie uUeuéleiofe. ·Cdebro. Vvacn •. ieprefume. Pne(umo;· 

VUiCalÛa.~ .. ... ... ., . ... .. . 
L 'AT y. N:S.C H. e BB N'S Y L L.A BIG H B V. VOO Il D E. N. 

. die in bIt' D~tflh OO&k... al tin jilbidJ jiin.., ., 
Do.iedonlle •. !chbeef.No; !en~ige. id< I\'~em;· SUDI, icfuis. ick.bcI~ 
Flo. ie rou8lC •. ick,~ta:c:r. Sto. IerlUS 4tcbout. lek ftae. -

Gil I·E CS C HB EEN' sr t,; is I GH B VV OOll DEN 

die uyt lAnghe ,mor; jiill. 
.;sJii ·BJ-',;ofBJ~I" xeii Ke;/!' ende xE,,, l;;t:- l:iE.< 

BÀJ ·:BAi~ KW! x'J:". ende K ... '" l:ii 'l:~ ende l:t. 
;S;; 11& .. Ki» . x" .. ende K~" T';; T~. 
r,. . r,~" A. A"" ,'C,.;; Ts,., • 
re- r,JIII .. M,J MJ~,;of)(,'~ 'Ted . T,~" 
r,; r"'" ende rl •. N; N"';of NI. .T. T • ., 
Ll~· A~., of 11.,"" Eiii IS 2'. fIII. , tb,."",til fb''''' 
Lle· ... AC·" . m\. :;. nA;" oflTA.i" fII';; . 8 fIIA •• i:nde fb>J. -

811.' . d A/A Ll; > I.en e , "" n,. . n".ofn"~,, ~,; >fbeii~, 
z; z ... ende~ •• flor. D ... 1.. of nt'ii,.., -fil. fb-lIIfbi"" . 
B'IIJ e'll." n.· iJ ... ni", .. :Xe; X'''III ~l", ;t:C:1II 
e,ii €>r.", ofe,.a. 1'. 1"., pS. en Er'" x; X',III .:t:Î~" . ~;tf. 
aii el. l:"Alll 1O.l" otii otllllll ende i'... . KIl. ~;. • .,.,. ,s>.rW l:,.; l:,.;.ofl:,.S" 't1~ -E'. 
XI; KJ • ., of ",i,., . ~ .. i k •• ·0", ·E' •. 

Dandcz 
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D' A NnE R DV Y T S G H E YNCKEL 
GH".EtVYDJ!N, ALS DER NAMEN, BYNAMEN, VOORSiT­

, .1i~ben,· &C. fiin in gbetaletol 1418 deiat#nft/Je (tot de tfoel1J~ 
""'gjng o,,:beqtl.4em) aJleenlul{. 1 j 8de {~r;tJcbe HO Als volgbt. 

D v t T S CH E EEN:S I L BIG H E ···N A, MEN. B, Y NAM EN, Bec. 

A eht. Huia. oao.· . 
. Acl •. AnguilIe. ·Anguilla. 
Aem. Caque. Cadus. 
An. Aupres, A~ud. 
A.p •. Sin\t. Si,!".; 
Acr. Erpte. SpIca •. 
Acn. Complexioh Complexio. 
Acs. Apall, Jjfr;a.·' . , 
Au. Nacbe. ACcia •. 
Af. lias. De. 
A I, Tout. l'ot\lS. . 
Alf.'· Fee. Fatifer. 
Als. Q!!and. Cum. .' 
.Am. Nourrice. Nutrix. 
A DIpt. Office. Officium. 
·Angtt. Anxim. AniUetas. 
Arm. Bra •• Bracbium •. , 
As. ElflCu. Axis. 

Back. Auge. Lint~. 
Badt. Bain. lIalneum. 

Baeek. Machoire. Maxilla. 
Baeek. Pharus. . _ 
.Bael. lIale.- Sarein.. ' 
Bacn:' l'anerre. SphtrrificriulD. 
Baer. Biere. FeretrWD.· 
Jlacr. Onde. Vnda. 

. Baert. Barbe. Barba. 
lIaetech. Perche. Perca •. 
·Bats. Holle. Her .. s. 
Baet Gaing. Comwodum., 
Baeg. Bague. M ooile. 
lIal. Eltcuf.PiI •• 
Jlaleh. J'anche.· Be/liarum venter. 
Balek. Voutre. Trab •• 
lIald. Incontinent. Breui. 
Ban. Euommunication. ElIcomlDu. 

·nicatio. 
Banek. Banc. Samnum. 
·Bandt. LieD. Vin<ulum. 
Bang. Angoi1T'eux. Anxius. 
lIar. PreCent. Pr:rrens., 
Barg. porccau challré. Maiali •• 
~as •. Abbay •. Latratus. 
Jlalt. Cariopin. Scbcda. 
Bafl. Har. Laqueu8. 
Bat. Micux. MeUur. 
Bay. Bayette. Badiuscolor. 
Beek. Bec. Roflrum. 
.Bed. Lilt. Leaus. 
Be. Petition. Petitio. 
·Beelt. Image. Imago •. 
Beemt. Pr~i. Pratum., 
Been. Os. Os. 
Been. lambe. Crus. 
Beer •. Verrat.Veltts. 
B«r. OUN. VrCus. 
Beell. Belle Berua. 
Bel. Clochettc. Tintinnabulum. 

. Ben. Banne. Sporta.-
lIerdt. Ais. Alfee. 
·Berg.Mont. Mons. 
.Belt. Mieux. Meliór. 
·Bey. Tous deux. Ambo. 
lIiccllt. Confdlioa. Confcllio. 

Brocck. Marez •. ·Pahis. Bie. Mouche à miel. Ap ... 
Bier. Biere. CercillGa. . 
Bies;· ]onc. Iuneus. 

Brueck. Brayctte. SubligaculluD. 
..Broer~. Frere. Prater. 
Broot. Pain. Panis. BiefI. CaiUe. Colollra., 

Bladt. Foeuillè. folium. 
Bias. SOlIfIlement. FlatP'., 
Blaes. Veflie. Vefica. 

,BrooCeh. fragiIe. Fr'gilis. 
·Brllg. Pont. l'on.. . 

Blacu •. Bleli. CZrulus. 
Bleek. foeuille oul..me ·de '1uelque 

wetal •. Lamin.. . 
Bleeek; . PaIIe. Pallidus. 
Jllein. Empoulle. Pull uI .. 
Blie. Ioyeus. Hilari •• 
Blindt. Aueugle. CIeClI •• 
Block. Tronc. Tr-uricus. 
Bket. Sang. SangWs. 
Blóem. FloufO Flos. 
IIlont •. Blont. Flauus. 
Bleo. Timide. Timi.bil. 
Bloot. Nud. Nudus. 
lIock. Boue. Hircus. 
'Bo. 'Mellagicr; Nuncius.· 
Boeek. Liure. Libér. 
Boef. B.ibaiId. Nebulo. 
Boel. AlJloureuCe.· A mica. 
Bocr. Villageoi8. Rultieus. 
Bocrd. Bourde. Nug:r. -
Jloet. Peniterice. Pa:nitentia. 
·Boey. Picge. Pedica. I 
Bo~; Arc. Arc",. 
Jlolck. Molllc. Molua. ' 
.01. ·Boule. Glubus. " 
Bom. Bedon •. Tympanum. 
Bont. Fourrure. Peil ••• 
Boom. Arbre. Arbor. 
Boon. .F.bue. Faba. 
Boord. ~ord. Margo. 
Bons. ').{auuaiS. Milu •• 
1I00t •. Bateau. Seapba. 
Borg. ·Bourg. Callrum. 
Boor. Vib"'luin. 1'erebrum. 
Bou .• ·Bourfe. Buna. 
Borll:. ,PoUlrinc. Petius. 
Borcb. :Bois. Sylua. 
Bot. perollclc. PaO"er. 
Bot. Stolide. $tolidus. 
Bot. Boutondefleur. ,Gel\lma. 
Bou. Hardi. AudaK. " 
Bout. BougëOn. Sagitt~ capitata. 
Braek. Sentant la marine. Marinum' 
Broek. Bracque. C~nis,"gax. , 
Braey. Legrasdc.laiantbe. Sura. 
Braem •. Ronce. Rubus. 

. Brand. Vn grand feu brlllant' vne 
,maiCon oU Tcolblablc. Incendlum. 

Brau. Soureil. SlIpercilillOJ. 
Brcet: Large; Latus. 
Brellck. Amande. Multla peell11larb 
Brief. Lenre. Literre • 
Briin. Eaumure. Muria. 
Bril. Lunette •. Specillum. 
Brim. Gellen. Gcnilla. 
Broek. Vn petit mru:ccau du paiD 

uillé ourompu~ Frldlwn; 

llruyek Vrage. Veus 
Bruydt. EfpouCe. sponr •• 
Jlru,n. Brun. IIetkuseolor . 
Bry. Boullie de larine de panf ••. Pur. 
Duel. Bourreau. Carnifex. . 
Buer. Voi1in. Vicinu,. 
Buyt. Butin. Pnda. 
PuIt.' Botrè. Gibhus. 
Buro •. Fontaine. "Fons~ 
Bus. Canon; Tormcritum. 
Bus. B.,ite~ Pyxis. 
BUfek. Ventre. Venter. , 
But!. Gibcciere.' Matrupium. 
Buil. Bolfe. Tuber. 
Buis. Cànal. c.;analis. 
Jly. Pres. Propè. ' 
C'ae1. Ch~uue. Caluus. 
. .·Caen. Canilfure. Canu •• 
Caerd. Chardon'- Virga PaRm:is. 
Caets. CbafTe •. Meta. ' 
Caf. 'Paille. ·Acus • 
è.lck.Chaux. Cab. 
Cant. Bord" Elltremitas. 
Cal'. Cappe. Cueulla. 
Car. Charlor. Carrus. 
,'aes. J'ourmage. CaCeus. 
Cas. Cafl'c. CapC.. ' 
Cat. Chat. Felis •. 
Cau. Chucas. Manedula. 
Cijs. Cens •. Cer/Cus. " 
Cicr. Chere. Vultus l:rtll$. 
Cuer. Clair. ·Claru5. 
Clerck. Clere. Ciericui. 
Cloof. Fentc. Filfura. 
Cluit. Farce •. Faeeti:r. 
,Cllck. Cuifinier; Coquus. 
Colf. Malfue. Claua. 
Com. Ereucille. ScuteU •• 
Comlt. Venne. 'Aduentus. 
Cond. Notoire. N "rus. 
Coord. Corde. Chorda. 
COl'. Chef. ,Caput. 
COl'; Coupe. Cal/x • 
Corf. Corbeille, Corbi •• 
Corlt. Croulle. Cralla. 
Corr. Courr; Cunus. 
Colt. C"utl. Suml'tus. 
Cot. Tanicre. Cauus. 
Coot. OfTeiet. Tal us. 
COlIS. Challd'e. Ca liga; 
Coy. Ell:ableà brebis. Onilt. 
Crab. Eraeuiflè. Cammarus. 
Craenl; Boutique. Officioa. 
Craen .. Robinet. Epillomlum. 
Cracn. Grue. Grus. 
Craey. Comeillc. ComÏlC • 
,Cral" Garance. Erytbrodanum. 
Croon. Couronnc. Corona. ' 

c;C Cruca' 



- 80 -

•. s ~ • V IN'. 
~; Sommet. rle la ftfte. Ver- DroolD. SonJC. So.nnliua. 
'. til( capitis. . ' Drue. Trilleffe. TrilÜtia. 
Cr.YI. Crni", Crux.' . Drol" Gnur •• Gutta. '. 
Cuy p •. Cilue. Cupa. . Druy". Gcappe.~ Vila •. 
CUy t. Oeufs d'vnl'0iItOll.OUal'üciii Drie. Trois." Tres. 

D leb. lour. <)Ies.· . . Dul. Enugé. Furiofur. 
Dack. Toilt. Tetlum. . OUD.' Teulle. Tenuis.· 

Daer. E,fea •. Eftc~~ Duylt. Mille:. Mille. 
Dac.r. La. tbi. Duym. Poulcc. l'allez. 
Val Val. V.lIis. Duyn. Oune. Aggcr.arènor",. 
Dam. Ternm. AgeUIlt, Dllyr.Colomb. COI"l!Iha. . 
D3ml'. v4pcur, vapOl'.- -- Ovvael. Touaillc. Mátiti1e. 
Dan. Done. rUDC; . Dvvac •• Sor. StuItu .. 
Vanck. GI'I.'. Grari... Ovvanc. Coouaio.!le:.· vu. 
Dans. Daafe. Saleni... Ovvcc. Mol. ·MoUis •. 
Darm. Boiau. Inrellia.ua.. Dvveers. DerrallCrs.' Bxttanrucsro 
Das. Daim. lb:na. Dyvcreb. Nain. Nanus. 
Dar •. Cc. Koc. Dr.. Toi. Tibi. " 
Dau. Rofet. Ros. DIjn. Tien. Tuus. 
De. Le. lila. . . E chr. M~riase.· Marrimnaluaa. 
Deceh. P&lIc; Ma6à. Bcc. VUlatgre •.. Aecrum.· . 
D:cl. Part>. Pars. . Bedt. Scrmcnt. lur __ • 
Deern. Struanre.:AJJci1IIr. Ben. Voo Vnus. . 
Uen. Le. Eer. Auant. I'rillS. 
Des. Ou. ,Eer. Honneur. Honor. 
Dce •. CCllui. Hle. Berd. Tcrre. Terra. 

o Dellehr. vertil. "i"u,. Beril. Premier. l'rim1llo 
Dicbt~ Snlide. Solidus.: Eg. Herfe; Oea. 
Dicht. Fj,u. Ritblnus •. ' Elf. Onu. Vndecim .. 
Dièk. Erpcs. I>cnfllS. Eltt. AIoCe. Alo:a. 
Die. CuilJ'r. Femur. 'BI. AllIn •• ·Vln ... 
Die. t.e. llle. Eiod. Fin. Finis. 
Dief. Larron. Latro. Eng. ~llroUt.· AOl:ullus. 
OkI'. Profund. Profiladut. Era.. Maling. Malignus. 
Dier. AniIDa!. Ji nD. I'auure. I'allpcr. 
Dier. Cher. Caru,. Erult. A bonerci.nt. Scria. 
Dies. A telleeonclitioD. 'ubeoadi- Ert: Kmtage. K2:rediuDI. 

·tlone. Efch. Frefne. Fraxinu •• 
Dijc:: nique. Agger. Er. Ocuf.Ouum. 
Dine. Chorc. Re.. . Eye. CIIefnc. Ql!ereu •• 
DiI'ch. TabIe. Mcn1i. E,r,h. Pctitioil •. Pmrio. 
Dir. Ccd. i\oc.. F .d •. "aultC" •. Error; 
lloc:b.. Aumoins. Sal~.. Faem. ·R~nom •. Fama. 
Doe. A1ors. Tune. . Feett. Pelle. Pdl"m. 
J>occ. Toil •• T.r.. Fel. Felon. Cructcllr. 
Dncl. But. ScttpUl. Feil. Failte. Error. 

. Door. Par. l'er. Fidt. Glle'" MClldlCIIS •. 
Door. Hu;'. Furel.:. Fier. Fier. F.rus;, 
Doolt. Duue,t. I'lumul2moWorCI. Fiin., Fin. Ew •• 
Doot. Mort: Mo... fl<fcb. Flac,on. La;elll. 
Door. Sourd. Surdus. Flucx. Subit. Subito. 
Doop. Baprcfme. BaptirmUl... FlufDl. FI.ume. PhlegrUa. 
Dóor. fol. Seultu,.. Fluft. Fluire. Fillulà. 
000 •• Boiere. Cal'f., . Foc. TridqllCt. ArteDlOll, 
Dol'. ECcai11eentierd'Vft ClNf'quaad Foe,. l'bi. 

Iédcdenseth!lé.Ouumcxiaaaitii. 'Form. f01'llle. Forma. 
Dorp. viltige.. Pagus. 0 Frae,. IoU. Lcpidus .. 
DOrlt. Soit· Siti.. ·Fl'tt. Foret. vJuer&l. 
DOf. 1>c~1. ltcgeIati.,..· Frifch •. vigoreux •. viuldus" 
Dra. [neendnenl. S~arita. ,ruit. Fruid. Frudu." 
Dracc. Dragon. Drac:o. G aef. Pur; Purus. 
Draer. Fil. Filum.. . :Gacr. Tot:alemcnt. 01Dll1u.. 
Draf. Bran. Purfur.. G.Îr.'· Gai. l'tirracur. ' 
Draf. Trot. SucculJ'atio eq,1lI' Ga. Fiel. Fel. . 

. ,(;eel. rauu. KI!III1. . 
Ghcen. Nul. Nullua 
Gheel'. Efl'rit. Spiriru~. 
Ghclr. Argenr; ['«UQl~ .... 
Ghelt •. l·uw:aucb3itrè. Malal,iJ~ 
Gbel,., Lot. Qaatuor. h%laiuz. 
,Gh<n~ lar. Amer IDU. 
Geut. fODte. Fur" ... 
Gheir. eheüre. Capca. 
Gbi. \'OIIS. Cu." " 
Ghi ... v.llto"r. vulmr. -
Ghift. Don. Donu'm. ' 
Gbild. . Homme libcral. Pro ••. 
Ghio •• vcc.i1a. lUiK. . : 
Ghill. Lie. Fu. 
Glants. RelP1enlcur. SplCRcIor. 
Glas. verte .. vitrum. 
Glit. P .. I1. Politu •• 
Godt. Dieu. Deus. 
Goedt·, Bon. Donor, 
GOlD. G"mm~ GUlUml. 
Gort. Orge fcicht. HordcumarLlla .. · 
Goor. Ruilfeaa. ~uz~ 
Goudc. 'Or. Aurum. 
Gracht. Focre. Fód' •• 
Graef. COOltQ. C"mcr.· 
Gueo. GrliD. GcaoUIII. 
Gner. Arelle. Aritla. 
Grar. ScpLi1ehrc. Sepuktuu... 
Gram. Courrou,é.. [racus. 
G.ra!. Horbc. GUI1IC11,. 
Graeu. Gris. Glaueus. 
Grena. Frontierc. Ora. 
Greep. I'oignee. MaaipLil .... 
Griel. Grillille. ' 
6rij •. ·Gr .... Canus. 
Gruet. Fotfe. Fouea. 
Gror. Gros.' GroffllJ. 
Grond. FOII". FundUDI •. 
Groor. Graoj\. G.tand.i,. 
Grou: Horreur •. · Horror •.. 
Gruc:n. 9crd. viridis. 
Grllft. Salllution. Sa1utatlo •. 
Gruis' MoiloD. Rudus. 
Gunlt. Faueur. huor. 
Guit. Gucu. Wendleus .. H acc •. Croe. Kama~ 

K I~. Haie. Scp ••. 
Haen. Coc. G3l1ur. 
Hacr. Poil. PilllS. • 
Kaell. Halle. l'ropcratio. 
Haer., ihille. ·Odiwu. 
Halr. Demi. Dimillius.' 
Hals.. Col. Collum. 
Ham. tambon. Pema. 
Handt. Waio. Mlaus .. 
Harp. Harpe:. Lyra. 
Hars. Retine.' B.cûna. 
Hscs. Lieurc. Lepu,. 
Hccht. Manche. Capular. 
Hcc. Claie. \'accrra. 
Hed. Tout. T.u •• 
Kcerdr., Fouier. Focu$. 

Drane. Bcuvragc. Poe .... , Galgb. Gibbcr.Pln"bulnm. 
. Drcc. BII"e. Lurum. G~lm.,Rttentill'cmEt de la voix.1!dlo 
Vrecf. Vuc 100JUe range. d'arbrcr G~~ Allure. lhccffus. ' 

Heer. Scignc"" •. Ikr~ •. 
Hcdëb. Enioué. Rauc", •. 
Heer. Chaud. Calidw • 
Hel. CIair. Claru ••. 

plan~.. Serie. arborum. Gane. Allee. Ambulacrum. 
Droef: Tnlle. Trillis. Gans. Oie. Aarer. 
Droes. vneemaurc venant! la gor- Ganu •. Eneier.,' Ineegft' •. 

ge derricre lesautcilles OIlC. Ma. Garft. Rand, Rancicl,UI .. 
Panus. Gaft. Kolle, HóI'pcs. 

Drom. Lc·lil: de. la tremc dil tilfe- Gat. Trou. F,oranlm .. 
nnt. Lidum. Gae(. Don. DoOUDI'

o 

Bronc. Yvrc. Ebrius. Gau. Prol1lpt. Promptur. 
DtIlIKb. Sec. Si"lIIo Ci«. Bá4üt. BaDIIio. 

Held. Hnm_ Nobi .. Hcrur. 
Hel. Enlër. laf'nnu,. 
Helm. Hcaume. Gala. 
Hem. . Lil!. UU. 
Hemd. ClJcmilt. IDdu4um. 
Heng&, Eltalloo. CabalIus .. 
~ Dur. D.unJS. . 
Jkr./t. Allf1IIIIDe. Autlllllllus .. 
Heril. EfclWaoc. Spm fOrel.. 

Bae: 
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Rert. Cczur; Cor. Kemp. Cba.eure. C.nnabiJ. ltruylll. Mie; Mra. 
Háp. lambon. I'UIIfI. Xcrek. EChCe. TmlplulD.· ]lruydt. Hrrbc. Herb •• 
Her. Ce. Id.' Xerf". (;reftne. Crena. ' Hu". Trolliocaudehclles. Cru .. 
Reur. SiCtme. Sua. Kern. I'eI"ÏD. Scmea. ltund. Notoire .. Nutua. 
HeIlC,h. Counoil. Ciu nü. Kers. Gume. ~rara. tl.unll. Arr. Ars. 
Heus. A nfe. A nCa. Jeus. ereno •• 'NJlrfiulÏUIII. ' Rus. vn baifer. B.liull1. 
Helt. Sordere. vcneliea. Ken. eren; (;rena. Ruyl. Spdonque. Spelunca." 
,Her. Lande. CampUlllerilil. Keur. Cboi,. Opao. lI.uyCeh. Cb.Re. Calte.. ' 
~. Hie. fillllca.' , Keun. Corfrt. CYcla,. lI.uJt. Lc 11101 derriercla.lamIM. 
He)'l. Salut. Salus. kef. Cailloll. Cautes. Sura. 
Heli". Armée. flltCrmu,. Xid. (;arine. Carina' ltu)"t. "mte biete. 
Hie. Hoquet. Singllhuf. Xim.Cipeaud'vntoDncau.Oravafis. Lach. Ris. Rifu •• 
HIel. TalOn. Talus. ' Kindt. Eofaot. Pucr. " " 'LHy. Layene. Carrl. 
Hiee. lei. Uie. ' ' 'Kin. MentoD. Men·um. ' Lart. Tard. Sero. 
Hlnd.Biche. Cerua. ' Kin. CofFre. Cill., W. Fade. flKcidus. 
Hin. PoulIe. GaJlina. Kit. Boift"oJi; Brocbu.. Laegh. Rallg. Series. ' 

, Bin. Mil. Miliwa. Klacht. Q!!.erellt. Qyerel.. Lam. Alfoilile. Paralyticus. 
Hoc. Commcnt. Q!!OftINO. ' JCI~ek. CreuaKe. CrcpitAtlo. 'Lam. Agneàu. Agnus. 

'Hocck. Coing. An&wu.. Klad. Crote. Maeulaluti. ' Lamp. Lallll,e. Lampu • 
. Boen. Peulle. Gallina. 'ltlamp. Mcnobruud'vn huil •. Mem· Lane. Flanc. FcmClf". 

Hoét-. Paillardc. MUCUÎIt. ' brum alf cris. " LaDe. Long. Longas. 
Hoeil. Toux. TuKu. ' KLmclt. TiDtIIDICIIt. l'iDnÏGlClltum. LaDdt. Tertc. Terra. 
Hoer. Cb.peali. Pilcu.. 'Klap. Babil. Loquacius. ' Lap. Plccedcdrap. Stpllcatum. 
Hoef. Metalrc.' Villa. ltIau. Pal te. Vnguis. , Lall. (;harg~. Male •• 
Hof. lardia. Horrus. JClttt. VcfieDlenr. VeIU.. ' Lat. Late. AIf .. Ia. 
Hoir; Hrriticr. Mercs. IUd:' AruchasltcoDUllc &lil. Tenu, La.u. Tied •• Tepidua. 
Hol. Caue. Caaus. KIer. Argi!le. Argilia. ,Lecals Lee {chip. 
Hondt., Chim.,eania.ttIClD. PetR. l'.rull6. Leer. Cuir. Corium. 
HftOc\1.' Sault. AhUl. JClicr. ,Ap,oftcume. :rOllfilJa. Lcecb. Oi6f. Otiufu •• 
Hooft. Tene. Caput. J(linek~ Clichet. PdI""ulu.. ' Ledt. Membre. Mcmbrulllo 
Hoop. Monc:cau.' Acenn\I, lUis. GrarcroD. Aparine. Leecb. Bas. Humilis. ' 
Boop. li(p,oir. Spa.' Kloek. Ciodle. Can'plDa. ' Lcec. La,.. Laicus. 
Bop. KoubeIon. Lupulur., Kleeek. Har4i. A,udax. Leer. EfcbeUe. Scala. 
Bop; Bupe. ,Vpupa. lUoet. Rablc. Ruubulum. I.eedt. Derplai6r. ~uaus. 
Hord. 'Ca,e. Crares. ' Klomp. 1!1I1oc. Matra. Leem. ArgiUe. Argdla. ' 
Hoos. ,Chaulfé. Calisa- Kloot. aoule. Spb;rra. Leen. fief. Praedium beDdiciari-. 
Hout. Bois. Lignum. Klop •. Coup. IttuJ. Lcop. <.hatliculto Lipp"'. 
Bou,cCoup..tetalllc. ·~4ur. 'kloof. CreuaKc. Nma. Lcq>. Cauteleux. Aflutu,; 
Boy. foin. f<ZJ\llD1. lllucbt. Farce. Factliz. Leer. Doéhine. Daarina. 
Hulp.' Aide. Auxilium. ' Klu)"s. Hcremitage. SaccUum. Leeft. Form.decorduanier. Forma. 
Bull\. Bnux. 'Aquifoliit; Knacp. Snuiteur. StrUII.. Lceu. !Lion. Lea. 
HupfdJ. Elegant. 'Eltgant. ICnecbt. ·Carloa. Seruus. , ' La.' 'I.1:mollrtdilboutdel'auniU .. 
Hut. 1.o2e. Map3le; KDiek. HoCClDtllt de lateftc. Nutua Cartilago. ' 
Huycb.Lume cn la gorge. Aa- KDie. Geaouil. Gmu., !.ten. A"pu,.. Podium. 
gina.' . Knip. CbiquCnaud~. TalitrIUII. Lelt. Dernier. vltimu .. 

Huyck. HuCtlu~. CucuUus. knol. Naueau. Napus. Lets. Laill" •• , Lorum.' 
HUfl. ClIeueehe. Vlul.. knoop. Neu.!. NOOu.. Lcur.Raualldcrie. ReundliusvaIoN 
Buys. MaiCun; Domua. Knop. Bouton. Bulla. Ley. Ardone. Ardolia'. H,. n. lIIe. Kee. V~ehe. V._. ' Licht. Lumiere. Lux. 

1 ... Oui. Iu. ' Koeek. Gateau. Libinn. ,Licht. !-cgier. Leuü." 
iacht. Chalfe. Venatu'. Koel. Tiedc. Tepédu.. ,Licht. Poulinon. Pulmo. 

her. "n. Annu~., JC oen. H~rdl. Audalt. Liet. C.banfOD. Cantio. 
Jek. Ie. I!!:o. ' Koet.. Couche. Clibile. Lief. Cbcr • .cbarus. 
let. Q!!elqucehore.' Aliquid. Kool. Charboa. , 'Carbo. Lief. Amf. Amicus. 
luecbt. Ieuuelfc. luuClltua. ' kool. ehou. Brallica. Lier. Lire. L)"r •• y,. Glae.,. Glaá.... Koop~ Achapt. Emptio. ' Lik. FUDcrailies. E~uiz, 
In. En. "'. Korck; Liegt. Suber.'· Lijf. Corps. Corpus. 
Ina. ERCI'e.1\trlméntUlD Itoudt. froid. frigus. Lijm. Colle. Col'" 
loek. ,IoUf:.'·lugum. Kout. Deuis. Fabula. Lijn. Lin. Linam. 
loek. Raillerie. IOC1IS. Kracht •. Force. Vinu.. Lijft. Bordure. Limbus. 
lonck. leune. luuenü. Kraek. Son cftIatIDt.· Creplrur. Lind. Tillet. TiIi •• 
Is~ En. P:lt.' Kraegh. Gouioa. luguIus. ' Lint. Ruben. vina. 

Kaeek. Machoire. MuiIIa. Kramp. Crampc. Sr.àllnus. Up. Leure. L:abiulD. 
Kae,.. Cai.' oII,éla. ,'Kram. Crampon. Fibula. Lis. RaDfè. CarcIt. 

Xaeck. Pilo ... NumeUz ,erradles. Kranek. Dcbüc. Dcbili.. Lift. fln'lk. Aftut! •• 
Xalf. Ve.u. Vitulu." KraDs, Cbapeau dcftcurs.SCI'tlIIIIo Lom. Lourdaut. Idiota. 
ram. I'cign~. Petten. .Kreeft. ECcrtuüfe. CaDcer. J.of. Los. Laua. 

_Xan. Pot. Amphora. 'Krib. Crtchc. Ptzfcpill1llo Lont. Mriche. 
X'\U1s. Cbanffe. Cafusaltz. krlecJc. Crie. ea-afur., Looc. ' I>esaullt. AIlium. 
Xaot. als brood. Cbanteau. 'Fruftwn Rriicb. Gucrre. Bellum. Loof., FocuiIle.' .Frons 
'ICrei. Gard .... bbc. Supparum. Kriit. C.oic. Crcta. Loogb. l.el<Iuc. Lixiun,m. 
Xeer. Tour. Circuitu.. Krijt. BraÏCIIIeDt. Elulitio. LOOD. Salaire. Salariwo. 
Xeer.; (:bandelle. Caadda. Kroel. Goblet. Scypbus. J.oop. Cours. Cunus. 
ICeldr. <..alice. c::ltx. Krom. Tortu. Tonus. Loos. Subtil. Subtilis. 
XCIII. GO'J(e. Gumor. ICrop. Cropioo.' lugulum. Loos. 1'ou1moo. Pulmo. 
ICees. l'olll"Ulaie. C.Ceur. lCruyck. Crllcbc. Vl"II&. Loot. Plomb. Plumbam. 

cC a 
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LoGr. Armier .r.vae mdron. VIIl' Mor. Orllé. Oroatui. Pael!:. Paix. 'Pal!. 
braculum.· .. Muer.· Mul'. Murus. Perk. Poix. ,Pi •• 

Loos. Motcleguet. TefTcra.' Muf. Kelanr.· Situs. Peert •. Ch.ual. E'tuu,~· 
,Lo.. Dc:Ilie. J:;alius. Mug. Moucheron •. Culex. ' l'eerfcb. Per •• (;Qiruleus., 
Lnfcb. Louf<he. Suabo. ,Munt. Monnoie. Monèta., .1'e1s. PC811. P.lIis •. 
Lot. SoM:. SOrl. ' Muts. Bonet •. Pilells., Pen. Plume •. CalálDll" ' 
Luc;ht. Air. Ae!'., _. Muil. Mulet •. Mulu.. Pens. Trippe. lateRina, 
Lul. Refonance C1'vne wn(on. Muyl •. Mur.au. Rn!!runl., PercJ<;', p~c; ,Se,Ptulu •. ' 
Luft. Volupté •. voluptás.. Muys. Sou:ris. SonK., Peer. ·Polre. Plrum.,. 
Luy. l'arelroux. Ignauus. MUft. Mue. Cauèa. ·Perr. Prell'c. Torcular. 
Luys. Po ui!. PelliculuI, .' A l' It l'eez. Corded'lrc. Chordaucu.s., 
Luyt. Luc. Teftudo. N ~achi.~;Uet~· No". Pijp. TuyÄu. Tubus. ' M acbt. Puitrance. Porefta$.. Naeckt. r-lud.' Nudus.. Pier. Versde UITe. LwnbriclU. 

Maecb., Atlin. Allinis. ' Naem. Nom. Nomen. Piielt. Piquc. Hafta. ' 
ldaccbt. vietge. virgo. Naen. Nain. Nanus. 'Pie. Manteau ~ iDarinier. NauCÏQ; 
Mael. Malle. Manua. Naelt. Tout Ie plus pröc:haüi. Pro- ~enlila. ' " 
"ael. Fois. ximus.· "Pi/I.' Flefche. Sagirt!. 

,ldaen.J.une. Lu;,a~ Naet. Coufture. Sutura. Pijn. Doleur. 09101'. 
Maeilt. Mois. Men/i..· Nap. PlatcreuXo' Cadn"" Plo. Ballon poin.!tu. Verue"b".,. 
Macr.' M3is. Sed.' Nuct. Nez. Narus. ,. Pip" Pepie •.. PitllÏta. 

, Maer. Bruitt. Rumor. Nat. t.4ollillé. Madidus. . puck. . Ferulc. Jierula. 
Maet. Mefure. Menfura. ' Nau. Eftroiet. S~~us. Plaet. Planche. Syrtcs. 
lda.t. (;ompoi:oou; SocilU. Nm. Chaioon. Ceniilr. plàets. Plaee. Locus.. 
Ma~h. Efromach. Stomicb.ilr. N' B lofer ·,PUegb. Vexaeion. Vcxatio •. 
ldal. Fol. Stuitu,. eer. as. us., PlaaClt. Planche. Plana; 
ldab. Tendre. Tener., , Neef, Nep.veu.' Nepo,. Plas.'Marée. Lacuna. ' 
.. , lol 11 ., ,Neen. Non. Non.. PI PI' L'I' mam. an)me e. Mamma;. Neep. Pinlbrè. Comprellio. at. at. aou.. . 
MaD. Homme. vir. Nea. Nid. Nidus. ., Pleck. Tafche. Maeula. 
MaDeIt. Boilleux. ClauduS. Net •. Net. Nitidus.· Pleit. Bateau large & plat.Sclata. 
Maft. Muz. Malil.. , ,Net. Retz. !tctc. Plicht. Office. Officium., 
ldat. Las. Defe(fu,. ' .Neet. Leade.· Lau. PIo«h. Charrue. AratrUIII. 
Me. Auec. Cum. . Nicht. Niepce. Neptis. I'lomp. Rebouclu!. lichts. 
Mee.' Garanee. Rubra'. N' R' R Plof. ·PUs.' PUca. ' 
Meel. Farin •• Farin.'.· Ier. em. en.. PI PI' PI 
>I F"- Niet. Rieo. Nihil.uym., urne. uma. ' 
"'''ps., raglIe. Fragili,; Nieu. Nouueau •. Nouus..Pock. VerolIe. Luesvcoerea. 
Meer. Mer. Mare., Nijdt. Eau ie. Inuidia., Peer. Pouldre.' Puluis. 
Meers. Hune. CarcbcGum. Nacb. Iincore. Adhue. Poel. ·Lac. Laeuna. 
Meer. Plus.' Plus. Noen. Midi. M<ridies., .Pol. COljcubinaire. ConcubinII'. 
Meerfcb. Ma ... z. Palu.. Noo. A regr.t~ Inuitus. 'Pols. Poub. I'ulfus., 

. Mees. Maufangle. l·arix. Noort. North. Septelltrion. Pomp. Of1"'.e. Senrin •• 
MeeR. Toutleplus. Plurimus. Noot. Neceffité. Ncceaitas. Pandt. Liure. P.mdo. 
Meeu. Oir .. u manna Aquila marin.. Nop. Floe: Floceus. Poort. l'orte. POrt •• 
Mtlck. Laid. Lac., , Nuet. N oix •. Nux. P OOJ. Petit el'pace 4c temp'. l.l'o-
Mem. Nourrice. Nuttix., Noit. lamail. Nunquam• . menturn. 
Men. On. Nu. MaiDtenaut. Nune. ' Poot. Patte. Palmapedis. 
ldenfcb. Homme. Homo. Nut. Vtile. Vtilis. Pop. Pouppée. ,Pup •• 
Mereb. M&CUe.· Medulla. 0 h AL H . Polt. Pofteau. PoRis. . ~. I" el. l' n. Merek. Marque. SignUlll. 'Oft. Ou .. Vel. 0 ... LapoRe. Curfor. 
MerC:. Marché.: Forur1l~ Olm. Orme. Vlmus.. Poot •. Sion. Talca. 
ldes. Couiteau •. Culrer. Om. Pour.· Ob. Pot. 1'0t. Olla. 
Met. Auee. Cum. Ons. NoRre. Nofter., ,Pracbt. Magnificeoce. MagniSCCBtla. 
ldey. Maf. Frons (efta. Oock. Aulli. Etiam. Prat. 'Fier. Arrogans. 
ldier. Fourmi. Formica. Oog., Oeil. Oculn.. Prick. Lamprei •• Muftula. 
Mijl. Lielle. MiUiaro. OogR. MoiffoD. Me/li,~ Priem. POiDI4Ii. pugiuncullU. 
Mijn. Mon. Meus. ,Oom. On de. Patruur. Prijs. Pris. Lau.. . 
ldijne. Mine. Podin.. Oor. AutC.lIe. Auris. Proef. Preuue. Probi. 
'ldijt. Mite. Miu. Oort. Li.u~ Locus. 1'ruym,. Prume. PruDum. 
ldilt. Liberal. LiberaU,. Ooit. Olienr. Oriens. Pruu. Superbe. SlIperbur. 
Min. Moins. Minus. ' .op. Oeffus. Super. Pry.; Charogne. Cadauer. 
Mis. Flute. Oefeaur. es. Beuf. Bos. ' :Pum. Yoin~. Punetum. 
Melt. Fiens. Fimlls. Oudt. Viel. V.erus; l'ut. Puis. Puteur. 
MUt., Brurne. IJruma. Oyt. 00'lues. ynquam., tuyft. Empoulc. PuItuia. 
Moe. Las • LolTus. f'\ lIaet. Mauuab. Malus. 
Moer. Mere. Mater. p.cht. Ferme. v ... 'ügaJ~ '<-.Q!!ael. I.angueur. Lanper., 
Moes. Porée. Holus. . Pack. Farduu. SarciDI. Q!! .. "t. Galbne. ScitllS homo. 
Moet. Courage; Animus. Pael. PIU. Palus. Q!!ijr. Q!!i~e.· . 
Moer, Tante. Matertera.. Paer. Pair~. Par. Rade. ROlle. Rota. 
Mu!. Taulpc. Tal~a., Pacrt. Part. Pars. Raedr. Conrc:il. Con6Iium. 
Mondt. Bnllche.: 0.. Palm. Paulme. Palma. Raem. Challir •. FuierulD fen.lh., 
Moorr. Meurtre •. · Il1ternccio. Pand. Hypoteque. Pignus., q\tldratum.., . 
1040s. MoulTe. MufcUJ. Pandt. Pand. Lacinia. . ltaep. Nau .. u. KapulII. 
MoR. Milu/I •. :MuRum. Pan .. Paelle. Sartago. Ram. Belicr. Aric!. 
Mor. Teigne. Tine.. Pal'. Pal'in. Vappa. Ramp. Malheur. Tnf'clioitu. 
Mout. Grain appareillé pourbraffer Pas. En pointt. C~mmodillll. Ranck. Branche. Ramus. 

dela bkre. Polenta. 'Par. Senticr.' Semita. Ranck. Fin.Be.· Allutit. 
'Mau. Manche. Manica. l'acu., Paen. Pauo. Itanck' GreIIc; G."iIis. 

Randt 
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lbndt. Bord. 01'1. 
~elr. Soudaio. (;ito. 
ll.rp. Rap.. ScalprulD. 
Rat. Rat. Glis. . 
ltaef. Corbc:au. Coruus. 
Raeu. Cru. Cru dus. 
Recht. OroW:. R.CtUi. 
Ree. lliche. Ceru,. 
Rc:qo. Cercle. Circuh,s. 
Relt. Relle. Reli"uum. 
Au.ck. Odeur. Odor. . 
Rue. Chienmafle. CaDiHlIls. 

. Rues.Geant. Gigas. 
Rer. Daore. Cborea. . 
Reyo. Pur. Purus. 
Rey!. Fois. ... 

. Reys. voiage. ProCellio. 
Rob. COlt.. Colta. 
lliet. CanDa. Aruodo. 
Riem. Ceioture. Ci~uluDl •. 

. Riem. Rame. Remus. 
lliick. Riche. Diue!. 
Rijm. Geléc. Pruio ••. 
lUjm. Rb.rme. Rh.tmUl •. 
Rijp. Meur. Maturu,. 
Rijs. Riz. Oriza. 
Rijs. Branche. Ramus. 
Rinek. Anneau •. "'Doulus. 
B.indt. Beuf. Bos. 
Ring. viO:e. velox. 
llin. Cage. Caue •• 
ltlnfch. AUCDnemcnt {ur. Subaciclus 
]locb. Raye. Raia. 
!loek. Saie. Toga. 
Roek. Qgenouille. Colus. 
Roe. verge. virga. 
Roedt. Suiedecbeminêe. I'lIlIgo. 
Roef. I'oupe. Pup pis. 
lloe.D. vanterie. laaaDti •• 
Roep-. Cri. Clamor. 
lloer. Gouu.rnal. Gubemaculum. 
10eft. Enrouillure. Rubigo. 
Roogh. ~euf de ~,?iffon. Oua piCcium Rof.' Selgl •• Slllgo. . 
Ilo. RoulIe. Phalanga. 
Rondt. Rond. Rotundu,. 
!loock. FWDée. Fumus. 
Root. Rouge. RlIber. 
Roof. Eutin. Pr:rda. 
Room. erelme. Cr_or. 
Roos. Rofe. RoCa. 
1.01. Roux. Ibfus. 
Ros. Ceual. Equus. 
Kot. POllrri. Putris. 
Rot. Bende de geas. Cladis. 
Rou. Rude. Ru"is. 
lluer. .. S ûif. SeuuID. 
:Kug. Dos. Dorfu",. 
Rups. Cilenille. Brucllu •• 
llull. Rep".. ~ies., 
Ruim. Ample. A!Ilplus. 
lluyn. lIongre. CmtbC!t'ius. 
Ruyt. Rue. Ruta. 
Ruyt.· Lozenge. Teffera. 
Rie. Rang. Series. 

S .éht. Mol. Mol1is. 
Sac. Sae. Saceus. 

Sado Selle. l!pbi~l)ium. 
Sael. Salie. Atraum. 
SaeD. Toit. StatÎ1l. 
SIeR .. Cr!lwne. Crrmor. 
Satt. Se·nence. SeDlen. 
Sa~y. S,iette. 
Saeg. Sk. Serra. 
Sae~. Caure. Cauf •• 
$alf. On;;~nt. vn,lIClltulII. 

llawslLlroHJI VVOflR»JI.N. 

Salm. Saulmon. Salmo. 
S.ndt. Arene. Arena. . 
S.p. Suc. Sucens. 
Sarek. Tontbe. Cippus. 
Sadt. Saul. Sacelr. 
Saus. S.ulfe. Condlmentum. 
Sa Ut., Sel. Sal. 
Schacht. Fle/'chc. Sagitta. 
Scha. Dommage.· Damnum. 
Scbaeu •. pinbr~. Vnibra. 
Scbaeek. Ercbetz. Aluew;. 
Scbael •. Taffe. l'atera' 
Schaep. Drobis. Ows • 

· Schaerd. Telt.Ruma. 
Schatrs. A pelne. Vill:. 
Schaet.. Ilfchalfe. Gralla. 
Schalek. Caut. Cautus • 

· Schamp. Brourd. Scomma. 
Schand. DeChonDeur. 19nominia. 
Sebaots. Rempart. .valtum,' 
Scuer .• Grande multitude de ,eos. 

Caterua. . 
Schat.:Tbrcfor. Thefauros 
Scba.ef. RaOOt. Dolabra. 
Schee. Gaine. Vagina. 
Scheef. B.hay. Obliquus. 
Scbeel. Loucbe. LuCeus. 
Scb~el. Greue de la cello. Scpara-

tlo coma:. 
Scheel. Couuercle. Operculum. 
Scheer. Force. ForCell:. 
Schel. Sonnme. TintiDJ1abulum. 
Schd. ES'corce. Cortex. 
ScheltD. MeCtbant. N c'l nam. 
Sc/lelp. Coquille. Calix. 
Schenck. Don. Dooum. 
Scheen. Creuedelaiambe. Tibia. 
Scherf. Telt. Tèlta. 

· Scherp. Agu. Acutus. 
Scheur. Fellte. Flll'ura. 
Scheut •. :;cion. Surculus. 
Schicht. Dard. {aCllhlta. 
Schier. Tantolt. Mox. 
Schijn. Lueur. Splendor. 
Schijf. Tableau. Menra. . 
Schil. Dillèrence. 'Ditfcrentia. 
Schilt. Ereu. Scutum. 
Schimp. Brocard; locus. 
Schip. Nauire. Naui •• 
Schoe. Soulier. C.ke .... 
Scl1ool. Sfcole. Schola. 
Schol. Sole. Sol~a. 
Schoof. Gerl,e. F.rcisfpicarum. 
Schoon. Beau. Pulcher. ' 
Scltoot.· Giron. Gremium. 
Scnors. Efc~rce. Cnrtex. 
Schout. Prereur. Pr:rtor. 
Schrab. Efgrattigneure. Laceratfo 

vn,uium. 
Schraegh.TreR:eaD. Fulcrii menC,riii. 
Schram. Berlatfe. Vibc". 
Schre. Adiambéc. Patfus. 
Schreeu. Cri.· Clamor. 
Schreef. Trait\. Tra~uslinez. 
Schrift. E1cripture. Scriptura. 
Scroef. Efcrnuuc. Cochlea. 
Schub. SfcoIilIede poifton. Squamma 
Sclaud. YallttlC.1nt. Scurra. 
Schuit. Debte. ·Deb'tum. 
Sch"p. Pelle. l'.b. 
SchIler •. Gra,ge. GU11arium. 
Sdturfr. RMgneux. S~abiO[UI. 
Schil. Saul\~ge. At:reltis.· 
Schuym. t::f.umr. S,'u:ua. 
Schuyt. Nalfelle. Nolu.kula. 
$e. ÇOtlIlIlIllC. Mos. 

Ser. Mer. Mare. 
Seel. Groffc corde. Funi!. 
Seem. Same.u. Cotiutah:rdinUIll. 
Secl'. Sauon. Sapo. 
Seer. Vleere. Vlcus. 
Secr. Fort; Valdè. 
Selt: Mè[me. (pC_. 
Sr •• Six. Sex •. 
Seyl. Voile. Velum. 
Sert. Faux. Fab •. 
Sicn. Soy. Se. 
Sieck. Malade. AEgt'Otus. 
Slei. Ame. Anima. 
Sift. Cribie. Cribrum. 
Sijn. Soa. Suus. 
Sim.· Singe. Sitttia. 
SiD. Sens. SenCus. 
Sint. Depuis. Polt ma. . 
Slab. Bauette. Fafda pituitatia. 
Sloeb. Coup. Idus~ 
Slaep. l'empes de IncR:e. Tempora • 
Slaep. Somne. Somnus. 
Slang. Couleuure. Coluber. 
Slap. LaCche. La~u •• 
Slaef. Efel.ue. Seruulcmptitius. 
Slecht. Simpie. Simplex. 
Sleek. Limaçon. LimaL 
Sic. Traineau. ·rraba. 
Slee. Prtll\e. Acatiuaa. 
Slet. Torchon. Peniculamentum. 
Sleyp. Lenguequeuede veilellU'nr. 
Sliick. Bolle. Lutum. (Sfr-. 
Slijm. Limon. Limus. 
Slim. Abihay. O~Ii'lUUS. 
SUncx. Gallchc. Siniflcr. 
Slip. Pand. l'enièulatacot\llll. 
Slot; Sermre. Su •• 
Slurs. Efclufe. Catara&a. 
Smaet. CalutDDie. CalumN,. 
Smaeek. Gouft. Gultus. 
Smal. EO:roid. Araus. 
Smeer. Graiffe. AbdomeD~ 
Smert. Doleur. Ooior. 
Sln.t. Macule. Maeula. 
Smis. Porge. Pabrica ferraria. ' 
Smit. Marefelui. Faber futariu.. 
Smout. GreII'e. Pinguedo. 
Snap. Babi!. Garrulltas. 
Snaer. Corde deIue. Fides 
Snau. Mot wt auec der pit.· Ir_-

cla Io.eutio. 
Slle. Coupure. Scilfur,. 
$nee. Neige. Nix. 
Snd. Vilie. Celer. 
Snip. Beccalre. Gdllinago. 
Sniek. Souf"ir. SuCl'irium. 
Snoeck. Broehet. LIlpus. 
Snoer. Cord"lI. Cborcla. 
Snuf. Rum.. Rheum •• 
Snoo. Mdéhant. Vilis. 
Suo:. M"rue. l'itllÎta. 
Soo. Ain'i. Si,. 
Soeh. Lai.!t. SUCCIIS. 
Sock. <':hautlon. Soecus. 
So.:b. Tr,lye. Porta. 
Soet. Oou\1(. Dulds. 
!·ool. S~melle. Solea.· 
So"". Filr. FilÏi.s •. 
Son. Soleil. Sol.· 
Soom. Bord. Lim':tus. 
Soo. FeO:e. Fajigit1m. 
So:,. l\l~. lus. 
Sorg. S"ing. Cnra. 
Sot. Fol. Stuitus. 
s.pa. Uoue. L~o. 
Sl'aey. '.rd. 1'arl1l1'. 

ce) Sp~en 
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Spltl!. Efclar. ArruJa. 
Span. Enenlioll de la pAulme. Spi-

thama. 
Sl,eeht. 1'ien,ar. picus. 
Speek. Lard. Lardunl. 
Spel. Ioeu. L~rus. 
Speer. Lance. Laneea. 
Speur. Traee du pas qui <Iemeure 

apres.uoir marché. Veftigium. 
Spie. Cheuille. Imp.,es. 
Spie. Erpieur. Inlidiltor. 
Spier. L. ,hair blol'che qui ell à la 
, poiariae d'vn oifeau. Pulpa. 
Spits. Pique. Ha/ta. 
Spil. furt.u., furu$. 
Spind. Plicht. P,enarium. 
.spin. Araigne. Aronea. 
Spint. Picotin. ,Corbul •• 
Spit. Broche. Veru. 
Spi ... H ... lrain. 
Spoer. Ha{le. P roperatlÎl. 
Ipoel. Nauette. Glomt1s ttxtllriUS. 
Spond. ,Chaait. Spond •• 
Spoor. Efperon. e.k.r. 
Sport. Eed,eUon. Climalter. 
Spot. Mocquerie. frrilio. 
Spraeek. unltaige. Lingua. 
Spnuck. DitJon. Senenti •• 
Sprtru. E/toUl'Deau. Stun," •• 
Spriet. huelor. V tnabuw .... 
Sproet. Ltntille., L tntigo. 
$pronck. Sa ult. Saltu •• 
SI'rot. Harant:ade. Membras • 
Sprau. Pepie des poulC$. Pituiu' 

io gallinis. ' 
Spruyt. Iennn d'arbrt. Germm. 
·Sp~l1. Exclu&. Cataraila. 
Speur. E{clilfoire. Srrioa. 
Spijs. Viandt. Cihus. 
SI,iit. Derpit. Contumelia. 
Sladt. Ville. Vrb!. 
Srat<k. ,!'ali. Palu •• 
Starl. Ader. (;halybs. 
6taet. 1111.t. Slart·S. 
Sury. LoiGr. Otium. 
Staf .. · ,Ballon., ,B3cu~. 
Sul. h/tablt'". St;dJulum. 
Stam. Li~n.g'. Ge"us. 
St.nek. tJu,'1t~'ur. fator. 
Standt. Cuuc. Cupa. 
Staol!'. 1'erehc. p.rti<a. 
Stand. Eltat.'· Status. 
Sup. Pa.. PalfuJ. 
Strc.k: BoJlo". Bacullls. 
St .. ~<. Affdutl. Allidllè. 
Stt«h. 01>lIillé. Obltinatus. 
St .. ck. (,0111" Utu •• 
Sttd. Tig •• Caulis. 
Steel". 'l'i,rre. upi!. 

,Steert. <2!!eue. Cat:da., 
S.d. (al< {lel bier) E/t.lc. Veruc. 
Stdt. Hchalfe. Gralla. 
Stem. V"i •• Vox. ' 
Storck. Fort., Fonis. 
Steur. Eltourgeon. Tumo. 
Steyl. Lentre"",ot. Surfum. 
Stin. Tamcau. Taurus. 
Stiif. RoiM. lIigidus. 
Slijl. VOlteau. PuRis. 
Stil. <2!!oy. ClWerus. 
$tock. Ballon. Ilaculws. 
Stoel. Selle. Sedes. 
Str.f. POI.drt. Pul ui •• 
Btm". lol uer. M utus. 
Stompt. lIehouehé. ObtlÛus. 
"tQOl'. Lilt. Geita. 

S. S or ]I V t N • 

Stoot. 1'oulre1l1cnr. ConcuA'l1s. 
Stor:11. Tempe/lc. Tcn'pe/los. 
Stoof. Enuu.. Hypocal1ftum. 
Stout. Hardi. Audax. 
Stuc". Incontinent. Q!.tamprimum 
Stme\. R.}'. Radius. 
Stra.t. nlle. Platea. 
Straf. Riçorelll. IJurus. 
Stranr:. Rluage de la mer. tinill. 
Streeek. TraiÇt. Tratèus. 
Strtng. Afl're. SeuerkS. 
Streep. Traill-. Srria. 
Striek.tacs. Lnquells. 
String. Ridelle. Re/tis. 
Stronelc. Troncbtt. Truneus. 
Stroo. Eftrain. Stran~n. 
Stroom. Cou .. de I'.au. FlultuS aqua: 
Strop. Har. Vineuluol. 
Stru)'ek. P.1allfoD. Frut .... 
Suuy •• Auftruche. Strutiocamelus 
Struyf. Crcfpes. Laganum. 
Srrijt. Bataille. 1'ra:IiUlU. 
Stuek. I'ieee. Fru/tum. 
Stucr. Seuere. "Seuerus. 
Suer. Aigre.' Aeer. 
Sulelt. TeL TjJlis. 
Sus. Ain!;: Sic. ' 
Sus. Toutquoy. SilentitlIB. 
Suydt. Midi. Mrridie •• 
Surl. f'ilier. Column •• 
Svvack. Debile. Debilis. 
Svvacr. PNDt. Grauis. 
Svvart. Nob'. Niger. 
Svveem. Becall'on. B.ufticula minor 
Svveep. Fouer. fbgrum. 
'Svv.ert. Efpee. culis. 
St'Vttr. VIcere. Vlcus. 
Svvett. Sueur. Budor. 
Svvenn. Ieéu,n de DIClUches. Eu-

. men apum. 
SVVyR. Perctau. Por,us. 
Sy. Elle. lila. 

T lek. Ramtau. RamuI'. 
, Toeck. Cenain oellUrt: par illUf. 

Ptnfum. 
Tael. ,unr;ut. Lingua. 
Taert. T~rte. Scriblita. 
Taey. C(!riace. Lebtu •• 
Tal. Ncmhre.. NUDlffus. 
Tam. IJampre., Manl"tletus. 
Tar.g. Tenaille.'" Foroeps. 
Tant. Dellt.. Den •• 
Tap. Broche d'vn lonneau. Embo-

lum v:.lis. 
Tas (aJ. hoytas) Feail. ,Fenile. 
Teen. Olier. viD,en. 
T .. n. Ontil. Digituspeclis. 
Teer. Tendre. Tener. 
Tel. Haquenêe. Gradarius cqUIU 
TemA:. "I·a",is. Cribrum. 
Teuch. Traiti. Hauftus. 
Teyl. Yn platcrcuxdeurrt. Ga-

bata ligliua. 
Thien.:'Dix. Decem. 
Tob. Cuoe. Cupa. 
Toch. Cents. vett. 
Tocht (als tocht des heyrs) te mu-

eher de I'arlllée. Agmtn. 
Toe (aJstotdaer toe) A. Ad. 
Tol. GabeUe. veé'igal. 
Teug. Langue. Linj;Ua. 
Ton .. TannC3u. Dohum. 
Toom. Reine d'vnebrit.e. , HAheaa. 
ToOI •• Monftre. lJeD)oancatio. 
'roon. Son. Tonus. 
Top. Teu}'ic. Trochus. 

Torn. In. tra. 
Torfel,. Grappe. Racemu •• 
Toru. Torebr. fax. 
Tot. lufqucs. Vf'l.ue. 
'J'au. (;orde. FlInts. 
Tratch. Lente. Lcnru,. 
Traen. Lanne. LaChr)'U1a. 
Tul'. IJegré. Gradu •• 
Treek. Traitt. TraltU$. 
Treeft. Trefl'ic. Tripes. , 
Troch. Auge. Lintc:l". 
Troolp. TroDlpe. 
Tronck. Trend/.. Truncus. 
Troofi. So!as. SolariuD!. 
Tro.. Bagagequ'ol1l'orte à la gver-

re. Impedimenta excrcitus. 
Trau. fidele. FicleJis. 
Trijp. Tril'e. 
Tucht. Modefltté. Modeftia. 
TIlre. Tourhe. eeepe •• 
Tuycll, Harde.. Arma. 
Tuygh. Teemoi"g. Ttftis. 
Tllyn. Iardin. ,Hortus. ' 
'J"vvac1f. Dou:te. Duodecim. 
,Twee. Deux. Dun. 
Tvvitl. Difcord. Dif,-ordi." 
Tvvyn, filJ:ors. FilumrctorrulIl. 
Tijek. Coutit. Culcitra. 
Tiit. Temps. Tempus. 

V .cm. Toife., Hexappus. 
Vaer. Ptre. 'Pater. 

Vaeek. SOlllmeil. SOI_. 
Vael. Baillet. ,H~luu$. 
Vaen. Baniert. Vexillum. 
Vaer. Ptril. ,Periculum. 
Vaen., FolTenouigoble. ,F .. 1I'a. 
Varrt. Allure. I'rofi:ltio. 
Valek. Faueon. Falco. 
Val. CheIlU. Cafus. 
Val. Tnbucbet. lI<cipuluDl. 
Val{eb. fau!a.' Falfu.. ' 
Van. De. A. 
Vaft. Ferme. FirmtIs. 
Vat. V.ilf~u. Vas. 
Vee. Be/tia!. Peeu •• 
Veel. Btaucoup. MuIM. 
Veer. Paflate. Traitllus. 
Vee... Vers. V.rCu'. 
Veldt. Champ. (;ampus. 
Vel. Peall. pelJis. 
Veint. Garren. In fan •• 
Verfch. he •• Reem •• 
VeR. Murailk d'vnuillc. Ma:nia. 
Vet. Grailfe. Pinglledo. 
Veul. i'oubin. Pullusequinul. 
Veyc.h. Q!!i ell procluin de fa nlort. 
Verl. h.pot;: en vent •• Vellllis. 
Vier. <2!!ane. Q,...uatuor .. 
Vier. Feil. I,nl •• 
Vies, fac.heuJ\. Muror",. 
Vijf. c:inc. Q!!inque. 
Vijg. fillue; Ficus. 
Vijl. Li~e. LÎma. 
Vijs. Vu. Cochlea.' 
Vilt. Feultrt. Cento. 
Vind<. 1S .. 6gue. Frigilla. 
Vin. Lnpindeeluir. 011" •• 
Vin. Aifl.de poiftOn. 1'ÎlIaa. 
Viflh. FoilTon. !'irci •• 
VI .. k. l'lain. l'lanus. 
Vlaey. Flan. ScribJita. 
Vla<~b. Ondée depluye. ·,Nimbus. 
Vlam. flamhe. F1a=. 
VIn.' LÏn; LÏnum. 
V!ecl:. ViII.ge. PaJ:Us. 
V lceleb. Cbair. Caro. 

Vlicg 
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l! a •• I ... IeR 11 "'" 0 0 R Dil". 

Vlie:. Mouche- M.urca.. _ 
. Vli~.II. LaIl,ctt~lc.~I~ur6Icn. Scalplu 

Vlier. Sureau. Salllbu<lI$. 
VItes. foÏlon. Vclhu. 
Vliet. Riue. &il'i. 
Vlijt. UIligen" • .DiliiJClltia. 
Vloc:'. FI", Flnccu$. 
VI".,:'. M3udilfon. lwprccatio. 
V lo:t. Flot. Flu<tö1$. . 
Vloer. Airc. Ar"a. 
Vloi. Puke. 1'lIlc". 
Vlucht. fuite. Fuel. 
Vocht. aami.!.. dulAiellll. 
Voet. PieJ. Peso 
Voor. Veuant. Ante. 
Volck. peuVle. Populus. 
Vol. Plam. Plonus. 
Vonek. Eltincel!c. Sdmilla-. 
Vondi. Inuentio" •. 1nilenUo. 
Vooeht. ruteur. Tutor. ' 
Voert. Auant. Vltra. 
Voos. Corro'npu. IIllipidlll. 
Vor<k. Fourchc. Furca. 
VorCch. Grenouille. Rana. 
Vorll. Gell';e. Gein. 
Vort. Pourri. Putridus 
Vos. RClmird. Vulp ... 
Vau. Pli. j'licatura. 
Vracht. Voidure. Vedura. 
Vrac,h. Dnaande. lnterropÜO. 
Vranek. Franek. Liber. 
Vrcck. Chi<he. Parcus. 
Vre. Pai". Pax. 
Vrees. Crain.:te. Timor. 
Vreewt. RItrange. Burancus. 
Yrcueht. loye. GolUJiulll. 
yricndt. Ami. Alnic.us. 
vroeeh. Tc:uprc. Manc. 
n .... · Sage. Prudens. 
vroer. Er.ars. Partus. 
,ro. Deha;t. tlilari •• 
vroom. Prcux. 1'rob"$. 
• rau. Fewmc. Femina. 
nucht. Fruitt. Frudlll. 
vrij. z.illrc. z.iber. 

• ,r. Heure. Hun. 
vyr. Hors.' Ex • 
• yl. Cbatuan. BUDO. 
Y. VOU! .. Tibi. 
vU,rll. 1'rinc~. Princeps. 
l/u,l. Ord. Sordidu&. 
Vurll. 1'0i"l:. i'ugnus. 
Wa"ht. Gard •• ~,ntodia. 

naeek., vciJle. viKilia. 
",vaen. I'rcrolDplion. !'r~fllmptio. 
VYacr. Ou. vbi. 
vvacr. Muchandire. Merx. 
Yvaer. vray. veru!. 
vvaegh. Jlalallce. db ... 
vval. Rempars. ~allum. 
\lvan"t. Paroy. Pui.,. 
vvang. Ioue. Mala •. 
vvan. van. vanDUS. 
'VYant. Car. N lID. 
want. Gand. Ii4aDià. 
vvu. Circ:. Ccn. 
vvat. Q!!oi. Q!!id. 
!Veb. Filpourtillrc. Tescura. 
w.,h. Cbemrn. Ire". 
neer. Bc1ier •. '\rirs. 
vveer. Temp •• TcmplI$. 
vveer. Oer"hef. Itcrum. 
vvee. Malheur. vz. 
wccch. Paroy. Park •• 
vverek. Mol. Mollis. 
neet. GueJde. Glailim. 
vveeld. De!Ï(e. Dchtiz. 
weer. ,TOII ces arlD<s de dcfilllcf. 

Arma. 
\"Iuer •. Holle., Horp<$. 
"",cc •• Orphelin. Pupillus. 
vvccck. Sel'maÏJle. Septiliwla. 
vl/elek. Q!!:I. Qais. 
vvel. Bicn. Bene. . 
vvenfch. Souhait: O'ptio. 
vverek. l!lloupe. Stup •• 
vverek. Ocuurc. Opus. 
\/Verf. Cay. Act •• 
wam. Chaucl. C.lielur. 

werp. lett. Ia~lI" • 
vveip. Gwerr. v~rp •• 
nelt. Occident. OccidellJ. 
.,vct. LOy • . L~){. 

vvcy. Megue. Senlm. 
vvicht.' Eufdnt. Puer. 
vyicht. Pois. Pond us. 
vvie. Qi!i. Qäis. 
.tleck. Tentc. I'aoous. 
vvier;h. Berceau. Cunz. 
vvkl. voile de Nonnain. velu •• 
vviel. Roue. RoU. 
vvilt. Sauua~e. Silueafr. 
vvi!. voloote. voIuIltU. 
"inck. Ci! d'lZil. N i"u$ oew. 
vvint. vent. Veotus. 
vviolt. Gain. Q!!:tltul. 
vvip. Bafcule. Tollenen. 
vvifch. Trocbon. Peni<iUus. 
yvis. viorne. D~oifier. viwCJI. 
,vis. Certain. Cert.:. 
vvit. Blanc. Albus. 
yvoelt. Derert. Oerertu,. 
yvolck. N uée. N ubes. 
""olf. Loul'. L opus. . 
""ol. Laine. Lana. 
vvood.1' laie. Pbga. 
vvoort. Mot. vrrbuJD. 
vvorIl. Saucitfe.Boculus inteftmariu 
vvoudt. Forelt. Sillla. 
Vvraeek. yengeanee. vinclitt •• 
vvrat. yerru~ verruca. 
",vrc:et. Crue!. Crudclis. 
",,~enek. Torrement. TerGo. 
""elp. leurne Chien. Catuhl$. 
vvulps. Folallre. L:Ûciulll. 
vvurm. ver. yft'lllÎS. • 
vvy. Non •• Nos. 
vvydt. z.arge. Ampills 
vvyf. Fanme. Mulier. 
.vyl. 1.:cmp,. vacant. Sl'atiUIL 
Yvyo. vin. V1QUm. 
wvrs. Sage. SapiellS. 
Zier. Ciron. Cbiron. 

1. A T Y N S C H E E B lol S I J, BIG H B NAM E N. 

A Ab Ab,. De. ",an. 
ÀC. Et. Ende. 

Ad. A. Tot. . 
AEs. Cllire. C .. pcr. 
Ab. Acb. ,\eh. 
All. Adu<rbiu1l1 interrOlanti •• 
An. Art. <:ontl. , 
An. Challcati. Borch. 
As. LÏure. Pont., . 
Alt. Mais. Macr. , 
At. Mais. Maer. 
Au. llltericdio tonllcmati animi. 
Aut. OU.Oft. 

B is. VeudOis. 'l'wecmael. 
Bos. Ba:uf. Os. 

Caa. Chaul". lCalck. 
, Ci.. Dcça. Ol> dees filM. etam. En cachme. Hcy~ 
Cor~ Ca:ur. Hert. 
Cos. Qgeuc: yverlleen. 
Cm. Demalft. MorPea. 
Crus. [ambe. Been. 
CruE. croill. Cruys. 

, Cum. Au«. Met. 
Cur. l'orquoy. YacrDIII. 
])C. De. Van. • 
:Do.. l)oft. HeIlY'lC1kkc pit. 

• r K " M • x. Ikc. 
Dlls. Doe. Leydtfulan. 

E. I>e. ~t. 
En. voi". SierlIier. 

~t. Er. Ellde. 
BL Dc. "'ft. 

FileS. Lic. Ghill. 
fab. Fauls. Sick,t •. 

fas. J..icite. ToqhclaUII. 
Fax. FaUot. Tons. 
Pel. Ficl. Gal. 
Flos. Fleur. Bloem. 
Fons. fontcÎne. Bom. 
frons. Fucille. Blat. 
Froo,. Front. Stirn. 
,FlIr. L arron. Dief. 

Git. Genus reminis. 
Glans. Glaod. Eeckel. 

Glos. Scur de mon III:Iri, WijlIS 
lUns ruller. 

Grcx. Troupean 'de bell". Kud. 
çrus. Grue. Craen. -

H a. A. A. 
Hac. P &rei. un", hier. 

Heu. Helas. Er}as. 
Reu. He. Hall. , 
Hic Hac: Hoc KlUle Halle Bi HleRo, 

lIG HU. 

HiDe. D'id. Hierar. 
Hllc. lei. Kcrvvacrt. 
Riem,. Yller. nillru. 
Jam. Ia. Nu. 

ld. Cela. Dat. 
In. I!n. ln. 
Is. Ea. Id. 
lus. lus.' Sop. 
lus. Droid. Recht. 
Lac. ultl. Mclc~ 

Lanx. Baain. SchatJ. 
Lar. Fouy~. Heerelr. 
Laus. loOS. Lor. 
Les. LOy. vvcr. 
u.. Noïfc. ·Tvvilt. 
Lux. z.umi~re. z.icht. 
Me. 

Mei. Miel. HoDi.b.' 
'Mcas. Sens. Sin. 
Merx. Marchandifc. waer. 
MODS. Montaigne. Sereh. 
M Drs. Mort. Ooot. 
MOK. TantoA. TcrlloDc. 
MilS. Souris. MUfs. N 2 • eertaincment, ",,"lic. 

Nam. Car. vVIn .. 
Nr. ~Qlh Niet. 
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Nil. Riell. Nier. 
Nix. Neige. Snecu. 
Non. No,... Neeli. 
Nos. NOl/s. "vy. 
NOl<. Nuid. Nacht. 
Num. Aducrb. 
Nunc, Maintenant. Nu. 
Nus. Noix. Nuet. 
O. O. o. 
Ol>. Pour. Om. 
Oh. Interieét. 
Os. Bouche. Mondt. 
Gs. Os. Been. 
Par. I'aire. Paer. 
Pax. Pais; I'.e)'s. 
Per. Par. Door. 
Peso Piod. Voet. 
Phy. Intcriclt. 
I'ix. l'oi". Vee. 
Plebs. Peuplc. Ghemeilltc. 
l'lus. Plus. Mccr. 

.1'0ns. 1'00.. Bru!r. 
Poft. DepuÏI. Nac. 
Pra:. Deuant. Voor. 
Pro. pour •. voor. 
'prob. Interied. 
Pub. Papin. Pap. 

S. S r B ., IN' • 

PUI. Bout. Etter. 
()uis ~i Q!!a: Qgod Q!!id. :::<...... Q!!ID. Qge ne. Dot niet. 
Q!!ot. Combiln. Hoeveel. 
Q!!um. 'luand. Als. 

Res. (nofe. Dine 
Ros. Ro(~c. Dali. 

Rus. Hl ebalIlps. Velt. 

Sal. Sel. Saut. 
Sat. AfTes. Ghcnoucb. 

Scobs. Sciure. Sacgmccl. 
Serob.. Folie .. Grldlt. 
Se. Accuf. 
Scd. Maïs. Mur. 
Seps. }laye. Tuyn. 
Sep$o Seepens. 
Seu. Ou. Oft:. 
Su. Sis. Ses. 
Si. Si. !ft dat. 
Sic. A inli. SoU. 
Sin. Mais 6. Maer ift dat. 
Sol. Soleil. Son. 
Sons. Coupable. MiCcladich. 
Sors. FORune. Forruoc, 
Spes. SCp<!raJlce. HooI'. 
Splen. Rate. Milt. 

G RI E cse H E EEN 5 I L BIG HEN A.M E N 

Ä tot ,men{js September. 
A~'E. Capra. 
"~A.r. Sal, mare. 
A "ÄE. Potentia. 
A. ... Si. 
,,",. ~/II'. V[quequó. 
A'u. Aurem. 
A~,J!. Aduerbium Ik comuaa. 
B.". Panis. 
1I~~. Tu~s. 
B;> .. "e. Mollis. 
EÀ~C' Mufca. 
BÀI~. Afliduè. 
Bii,. Bos. 
Bele. Liél:uca. 
B~~. Profunditas. 
lI;"~. Genus pilds. . 
liJ,. Tergusbubulum, 
r~,. Nam. 
r~. Terra. 
rÀ~E. Herba: genus. 
rÀ"u', Noél:ua. 
r.ue. Gcnu. 
ri, flue 'Y'"~ pro')";,. Igicur. 
re«u, Anus. 
reu~, Sordes vnguiun •• 
r.,j;. Vulrur. 
é.à', vc\ Ai. A·mem. 
A",;. Conuiuium. 
A.,. Fax. 
AH. 0pQrtet. 

Ah. Corpus. 
06_. Sanè. 
A~,. Dia.' 
A"~. Vermis lignucorrodens. 
A". Bis. 
AP.M,. Seruus. 
A~e~' Caprea. 
A.C~~ Maoipulus. 
.6,:"~ Virrus. 
.6C')"" Q.ge~s. 
A_ pro JÏltfJ'.DoD'lus. 
.6.,. Dos. . 
Et {juc: ~,. Si. 
Er,. ProcelIa. 
Ei,. Vous. 
E' •. fine E't. Ex. . 
E·. fiue F,"" E'1s E'sl.Jn. 
E·~. Sex. 
l:~. Bene. 
Z~. Mare. 
26(. Genus veffis •. 
Z.~, {jue 4,kz.,.zli,.Iupitcr 
Z.,. Viuus. 
ZiN,. Anima!. 
e~,. Cumulus •. 
e:',. Debitor. 
e~p.Fera. 
e~". Mc:rcenariu$. 
el,. Littus. 
el,. Nomenpifcis. 
ec~~' Nomenauis. 

Stip •• Denier. l'fnnl~. 
Stirps • Raeinr. Suuy(. 
Sl.b. Soub •• Onder. 
SliS. 1'0re. Soeh. 
Tam. Tant. Soo fcer. 

lax. Son de (ouet. CIm. 
Ter. Trais(ai •• l>riemael. 
Thus. Eneens. Vvierooc. 
Tot. Autant. Soo veel. 
Trab •• Poult,c. Bale. 
Tres. Trors. Drie. 
Trul<. Crue!.: vvreet •. 
Tir. Toy. Ghy, 
Tune. Adone. Daa. 

VII. Vvce. 
Vu. vailfc.u. Vat. 

n. Ou. Oft.· 
vd. ou •. Oft. . 

. vcr. Pdntemps. Lentea. 
vir. Hamme. Man. 
vi •• Force. 6terde. 
yj". Alr'an.tpaine. Nau1icll. 
vos. vous. Ghylicn •. 
vox. voix. Stem. 
v.bs. ville. Stad':. 
n. ABn: .Opdar. 

8 Y N ,. W F. N. ac. 
e,l,. Capillus. 
ee'.}. Vermiculas. 
eC"}' Parcus. 
e_~: Septemberapud JEgy-

~tlos. . 
eJ,. Genus lupi •. 
e.w.}. Adulator. 
I~, fiue 2~. Genus mcnfurlr. 
~E. Vermis • 
~f. Neruus. 
2.J!. Vermis. 
K.). Nam • 
K:~.quamllis praK.'e;}, 
1(,,(. Caput. 
K"~. Genusauis. 
I(ije. Cor. 
Kl,. Vermis. 
K?éë~. CJauis. 
lU_,. Ramus. 
KÀo.,J!. Fur. 
K,},J!. Culex. 
K.~,J!. Czcus. 
KIlt. P lanu: genus. 
Kii. Vbi. 
KCi", Caro. 
K(Ä,. caput. 
Kr' pro KC' .9-;'. Hord€um. 
KTEÎr. peden. KT',. Po{fellio. 
K .. ls. Viuerra. 
.A}c~. Aduerbium.cum calcibus A., 
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A::é~. Lapis. m..~!. Stimuli genus. l:~e8,. hl el'l:,l:""'If.9-o, Pa'!er 
.A". Leo. nAli. Grelfus. 1:11, TiJ. ' [auIs • 
.Aï,. Pannuslineus. nAV,. Nauigatio. 1:l" Sus • 
.A~')I~. Inanis iingultDS. n,'!. Sulfocatio. 1:qI~,. Cuneus quo lignafcin-
A~i. Ferzgenus. n,;. QE.odammodo. duarur. 
A~l. Lux. n~. Vbi,Partim, Alibi. l:q>~l. Vefp~. . 
AÀI,j!. Chlamys. nlfS. Peso 1:4&I')'~; Sphlnxa11lmal • 
.M~. Aduerbitimiurandi. ne~ prO"'fMtJ' Dudum. 1:iii,. Saluus. 
M.,. ~idem. ne" •• P~ius. T~e. Aurem. 
M.,f. Fruftrà. ne" Antè. ,T,,~ QE.is, Aliquis. 
M~,proM~,menlis. neo!. Animalferuolimile. TC.7s. Tres. 
M'" Tamen.quidem. neo" Per, Ad. Te'" Ter. lol,. aduerb. Ne. ne"'. Eminentiainontis. Tev!. Fzx. 
H'" Men1is& aducrbiumta- neo,~. Ro!. TeÀl!. Gurgulio. 

men. nn,,!, GeRUS auis. T~: Tu. 
M M' \ PI' \ . J M, .. : JOol. n~lIl. lcatura. T",.SIC; 

H,;,. Lana tenemma cum fi .. o,l. Timidus. ~"Sus, &pifcis nomen. 
qua nafcuntUr agni. nt!. Aduero. pugnis. CI;'~. Auis genus. 

Hii,. Mus. . mie,I.snis. CIa;;. Heu. 
Xiii,. An. lIii,. Q.!!o. CI~p pro ,s.~,Fera. 
M~, Cui hebcsacies,oculocü 'fi,,:vbi provJ9a,. .,HC' ,Pedunculus,etiamme-
N.i. Certè. . nii,. ~omodo. dium claui. ' 
N •• ,. Nauis. p ••. GenusradiGis. tb.9-o;,. Genusplacentz. 
Ni,. Mens. p'_i.Acinuuua:. tbA'i. llamma. 
Nü,. Nooc. p'~,. OWs. lIIe~" Przcordia. 
N~~. Nor. ,P"" Nads., Cleii' Marisve1Buauum fre-
N~. Lufciofos.p'". Nafus. mitus. 
Z~,pro vv. Cum. P",f. Vimen Bexile. tb~l AduerbiaHter cum fuga. 
0'. Hic. P.f. FlDXUS. ClMC' Fur. . 
Or pro ~"" Vbi. 1'·-e. Rupes. ~;,e' Genusapium. 
d,,'Q,!!i, p'~.Virgulrum. ~o,l, Inufiioabignefatlain 
O'u". Non. 1:., Incolumi3. cruribus. 
0:,. Ergo. ,l:~l. Caro,. ~~I, Vit. 
0:,. Auris. l4Je. Sol. 4/iis. Lur. 
0'0/. VOll:.l:I~S. Vermis. x~e. Manus. 
n •. QE.a, QE.o,Vbi. l:~S'. Tinea. Xe~. Oporter. 
n.,. Idem. l:~. Serpens. X~;'r;, Herba. 
n.". Poer. 1:&ii,; Merda. X,il. l.anugo. 
n.,. Omne. l:&~. Auisloquar. xiis. Agger. 
D~l.Genuscalèeamenti. ]:01.1'uu5; xii,. Congius. n:.e pi'On_e_.,A, Ab, Ex, l:1r"-,,.Splen. Xf.r,& xe." Corpus. 
niOp'ron.Allv",.Pauta. l: .. ~I. Farina. 'trIl. Mica, 
n~. Q,gi. ~je. Turma contineus viros dAl. Sulcus~ 
n>'_e,Tabula., 'treCento~. .01',. Vt. 
~~" Przter~ 'z.,C1ri. Auis. O',f: Facies. 

I 

Dd ANGAENDll 
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s. ST) VUU . A' N GA END I ymandt rotte voor[chreuen Latijnfche ende .Griee-
. (ehe ynekel gheluyden. die meEterhae1l: vergaen fijn, .nocheeni4Ó 

ghe derghelijeke mochrvinden, aldaer niCE be{chreueD, ful~ Joudemelà 
int Duytfch oock ronnen doen, endeonghelij~k in al veelmetrder. me-; 
nichte, want wyde lèhandelieke om noemen, ende andeidie.ons bay.· 
teil Dm J,b", der DupftIJn t41l,,(welcke t'Woortbouck was daer"'Yiè 
uyt vergaerden ) ons wel inden tin <]Ilamen, moerwillens llytgheJateD 
hebben; ons daer in vernoughende, datduer de voorgaende <>pendidt' 
blijfr. d'oude DuytCchen met voor Ter, d'oyterlle volmacaheyt in deLèn, 
meer dan eenighe andèr~naghetracht, .. ende ghetro~èn te hebben •. 

G 'A"'''''''~-. Merckt noch.datfy ['[e1ue oock ghedaen hebben in dC:$1t Le~crcoDlb 
" ,l,m,,,'". beghinlelcn,datis inde houe/laffen ofte letteren, die fy al met ~nU1bi­

ghe ghelllyden noemen, ['wdek voorWaet d'uyterfrè. ~olc.ommenlreyt 
G",."";,,.. nàerder is, dan de eontrari ; want ghelijél:inde 'JlIMeetconlt'onghefclu& 

waer, t'Ptlnt, lx:ghin der grootheyt, meerdene frdlen dan grooilieyt, al .. 
foo hl oock inde Letterconfr omberaemück, t'beghin Tan meergheluy­
den te (ijn, dan t'ghene van ·ver(éheyden beghinfelen ghemaeé!: WOrt. 
hls by voorbede intfpellen van Dm, datmen opt Grieclche fcgbt Delta, 
Alpha, lambda, Dal;o,cèe opt Hebreufch Däleçh,Aleph, Lal;lled.-DaJ; 
alwaer yder beghin onghefchi~eliek vaD meer gheluyden is, dan t'ghenc 
vande drie beghinfelen ghemaeét 'WOrt. Daerom fegghem)Vyveel na­
tuedicker ende aerdigher~ De, A~EIrDal; want t'ghellc inde: Confren 
beghin 'is, moet daerin het alder eenvotldîchfre tijn, t'welck hier, foot de 
Duy.rfchen ghetroffen hebben, ynckel ghduyr is. Da~rom deden de 
l!ltÎnen wel,doe fy leerdenleCen en fchrijuell,dat fy in deCen d'ander lie­
ten v~r~n,eii de Duytfcllen volghden.Wat de onghegróndemCfnj~g va 
hemltenbelangt. die fouden duruenfegghen de .DuyrlChen.hikx eer 
vandeX,atinen te hebbé, die en f p,r~ken ni~t duer beweegbnis der reden, 
rnaer.gh~drel1en van. eenfinnighe moetwillicheyt,{oo doch de latinen 
na fuJcke cortheyt niet ghetrachr en heb~n. maer ter contrarÏ, t'gbeen 
by ons cort en goetwa!,dàt hebbën fy nael'huerliederghebruyck g~eerD. 
verlangt: aJsAogll,. Caes, Beefr, Pur, Muer, Recht,. Cad, GQen t 
Heer, &c. daerfy voor fegghen b~ietM.C4etil, BIOi4, PllleIIS. MlII'fII. 
ReltlU, C4lulU; Gr.;lIlUm, H trlt4. Tis dan vande Duytfehen dat de letteren 
de volmaedle namen hebben. . 
Wa~ de Fi'anfche, Italiaenfche,Spaenfche, ende meer talens eenJiI. 

highe glieluyden belangt; weleke hier yemandt begheeren mocht, w; 
en hebben die niet ghelldr, om daner Griecx endè Latijn in yolèomen .. 
heyt d'ander te bOllen gaende, tonet voornemen. voldoen; want als wy 
beweren hebben, het .Dl1ytfch volmaefrer dan dere twee retijne, foo 
volght uyt noch frereker reden,dattet veel volmaelter is dan c:enighc 
\lan dien. Wel is waCf dat dç Franfçhe eenfibilghe gheluyden, de La-

. tijnfche' 
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In case the reader should find, in addition to the above~mentioned, hurriedly 
collected Latin and Greek single sounds, some more of this kind which are ·not 
included in the list, this might also be done in Dutch, and even in much greater 
number, for we have intentionally omitted those that were shameful to mention 
and others that occurred to us outside Den schat der Duytscher talen 1) (which was 
the dictionary from which we collected them) , being satisfied that it is evident 
from the preceding lists thatthe ancient Dutch, more than any others, purposely 
strove af ter and achieved the highest perfection in this matter. 

It is further to be noted that they have also done this in the elements of grammar, 
i.e. in the letters, all of which they denote by monosyllables, which is certainly 
nearer to the highest perfection than the contrary; for just as in géometry it 
would be absurd to consider the point, the element of magnitude, greater than 
magnitude itself, in the same way it is also improper in grammar for the element 
to consist of more syllables than that which is made of several elements. Thus 
for example in· spelling the word Dal, which is said in Greek: Delta, Alpha, 
Lambda, Dal; or in Hebrew Daleth, Aleph, Lamed; Pa!;" in; whi.cJ1el1ch element 
improperly- consists of more syllables than that wnich is made up of; the three 
elements. Therefore we say, much more naturally and peculiarly: Dè, A, El, Dal, 
for the elements in the arts should be simplest of all, which in this case, as the 
Dutch have achieved it, are single sounds. Therefore the Latins did. well, when 
they learned to read and write, to abandon the other method in this and imitate 
the Dutch. As to the unfounded opinion of those. who should dare to say that 
the Dutch have rather borrowed this from the Latins, such people are not moved 
to say so by reason, but by obstinate wilfulness, for the Latins did not aim at 
such brevity: on the contrary, they liked to lengthen in accordance with their 
custom that which was short and good with us: for example Angst, Caes, Beest, 
Put, Muer, Recht, Cad, Graen, Heer, etc., for which they say Anxietas, Caseus, 
Bes/ia, Pu/eus, Murus, Ree/us, Ca/vus, Granum, Herus. It is therefore from the 
Dutch that th~ letters have received their most perfect names. 

As regards the monosyllables in the French, Italian, Spanish, and other languages 
which the reader might desire to be mentioned here, we have not mentioned them 
because Greek and Latin, being superior to the others, suffice for the purpose; 

. for if we have proved Dutch to be more perfect than these two, it follows a 
fortiori that it is much more perfect than any of the former. It is true indeed that 
the French monosyllables are greater in number than the Latin ones, since the 

1) This is a work by Ian van den Werve, a lawyer at Antwerp, who advocated puri­
fication of the Dutch language. 
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tijnCchc in menichte te bouen gaen, ouermidts de Françoyfen diekm:tel 
{noeyeo ende vereorren, t'ghene Ir vande Latijnen ontleenen, al, voor 
FIIÛ(/, SeruÏtJ. Veni" RitJe" Smt;" &c. te (egghen Ie Fay, Sers, V;en, Ri, 
Sens; wdeken acre der vàeorting Cy noch Cehijnen behouden te heb. 
bellvan·weghen dar Cr, als vooren ghelèyr'is, eens Duyrfi:h (prJken; 
nlacrwat itIèr af? fyen lijden gheen binding, IJ fijn ter Tlaemvou;. 
ghing. onbequaem, ende vcruolghens van·c1einder weerde. 

T EN tweeden (00 voIghter van der woorden voornomdc. T'{àem­
voughingh ghe(eyt te worden, wclckcniet t'onreèht voor een der 

voornaemfre ende nutfle eyghenfchappen die in talenbegheert worden, 
gbeaC'hr is;wiensvoordering ende·noodicheyt den ghenen diehtln in­
deContlcn.oefnen, niet· on bekent en is,ol1ermidts der dinghen na~ 
men ·daer daeroook:haercorte<* bepalinghenfijn. Hier iO'wort by- D,fin;';olUs. 
den gheleerden het Grieex gheluckigher'gheaeht~l~ d'ander, dat is, als . 
de ghene die by haer verleken wierden, onder :wdeke 'het -Dnyr{eh 
gheen plaets en had; anders ten'waer ghcen oirdeel -van ghekwden, 
maer van verkeerden gheweeft, want ghelijck gheen men(chen . die-wel 
by haerûnnen ûjn driegrO<?ter ghetal en acht(;~ dan. Dllyft.'maer veel 
deeoder; alCoooock de GnecCche Tfaemvol1ghtng' niet bouen de:Duyt-
fche, maer verre dacr onder. want in die fijn hier en daer (ommighe' 
woorden diefe Iijden.maerin dere oueral, ende dae met ecn ander belon-
der cortheyt, gheCehiétheyr, ende. eyghentli.cker betceckcning' hacrs 
grond es,;' wdcke noor(akelick volghen uyt de voorgaende groore. me-
I,lichte <àr yilckel glotdnyden,d.aerenbouen ter bequameT'(acmvoeghivg 
wonderlick ghetroffen. ' Y mant mocht nu van deCen eenighe voorbeel­
denbegheeren; maerwanttet lichtendete-fiichtwaer, uyt de oneinde. 
Ikke een groore meniChtete vergaren (als inde T'faemfpraeek der" Be-DiJeRi,,,, • 
wyCconlt beghonnen is J (00 gheuen wy hem reluer cenighe voor te fret .. 
len die hem. ter coppeling onbequaemft dun(ken, lek neem dat hy 
daeaoc .verkiell (om haer aldermeickeJi-cfrè verfeheydenheyt, ende 
gheduetighenc<ftrijt) Wateren Vier: voorwaerCootden noot erghens 
voorderde defe re vergaren, als by ghelijckriis. ymandt willende feg-
IheD, r.t·d·i",,,,,n tltsKlienlnçx ~A'''' vieren ghemaea die van [elfs ;", 
~Ater",tftAk..en, hyfal die noemen (ghelijck.wy anders (egghen Turf-
vieren, Eyckevieren) W At",iere,,: ende daer toe en behOltfi hy gheen 
gheleerde re lijne,noch hem lang tebedencken,maerdeleeckenwor-. 
Clen;duer de wonderlicke eyghenfchap des- raels.'van klfs daertoe ghe-
dronghen. Ten is den noorendenoóck gheennieu noch vreemt woort, 
hoewel hy dat van te vooren noyt ghehoorr en had, reden dat fitlèke'niet 
alleen duer de ghewoonre verft1en en worden, maer uyt den ghemee-
.ncn &en der gheluyden, welcke d'oudc DuytCchen {ao conAeliék 

. d D Jo daertoe 
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French of ten curtail and shorten that which they borrow from the Latins, saying 
for example, for Fado, Servio, Venio, Rideo, Sentio, etè.: Ie Fay, Sers, Vien, 
Ri, Sens; which shortening tendency they seem to have retained because, as has 
been said above, they once spoke Dutch; but what of that? They do not admit 
of combination, they are unfit for composition, and consequently have less value. 

The second point· to be discussed is the aforesaid composition, which is not 
unjustly deemed one of the principal and most useful properties required in 

Ïanguages; the advantàge and need of which is not unknown to those who exer­
cise themselves in the arts, since the names of things are thus also short definitions 
thereof. In this respect Greek is considered by the scholars to be more felicitous 
than the other languages, that is the languages compared with it, among which 
Dutch did not figure; otherwise it would not have been a judgment of scholars, 
but of fools, for just as no man in his senses will deern three to be a greater number 
than one thousand, but niuch less, thus Greek composition is not superior to 
Dutch, but far inferior, for in the former there are occasionally a few words ad­
mitting of it, but in the latter it is always possible, and such with a special 
brevity, suitability, and proper denotation of their fundamental meaning which are 
the necessary consequences of the above-mentioned multitude of single sounds, 
which are al~o wonderfully suited for composition. The reader might now require 
some examples of this, but because it would be easy and too simple to collect a 
great many from the infinite multitude (as we started to do in the dialogue in 
the Dialektike 1), we suggest that he himself should propose some, which seem 
to him least suited for composition. I assume that he chooses for this (because of 
their highly obvious difference and continuous conflict): Water and Vier 2). In­
deed, if circumstances should _ require these to be combined, for example if any­
one should wish to say: Tot d'incomst des KlIenincx waren vieren ghemaect die 
van se/fs int water ontstaken 3), he would call them Watervieren 4) (just as we 
also sayTlIrfvieren 5), Eyckevieren 6». And for this he neednot be a scholar, 
nor need he take thought about it long, but the unlearned are automatically in­
duced to do this owing to the wonderful character of the language. Nor is it a 
new or strange word for the hearer, even though he had never heard it before, 
because such words are understood not only through usage, but owing to the 
common character of the sounds, which the ancient Dutch have found so in­
geniously for the purpose that I, and all ~hose who know no more of the origin, 

1) Work lIl, Dialecti*elicke Tsamespraeck. This "dialectical dialogue" in part already 
develops the ideas of the Uytspraeck. 

2) i.e. water and fire. . 
3) For the King's entry lires had been arranged, which kindled out of themselves in 

the water. 
4) water fires. 
ó) peat fires. 
6) literally: oak lires. 
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cJaertoC gheuonden hebben, dar iek, met al de ghene die van d'oirfaeck 
niet meer en weren,ons alfvooren noch met recht mueghen verwonde· 
fen duee ",at middelen dat mach ghe[ehiet lijn. Merckt bouen al dit 
noch een bef onder, ende weerdigheeyghenfehap. by hemlien confielick 
inde T{aemvoughing veroirdenr,ia {ukke"dar ghecn Griecx, noch La-

G,./lmmAt;- tijns'" Letteraer, (oodanighe uyt die talen perffen cnral, al wrong hy tot 
~:ijtélum. (weetens toe: Te weten datter laetfie der gbecoppelde altijdr, ~Grondt 
.Ädiu"aul1I. is, ende t'yoorg:.lcnde 11- Ancleuing ;,AIs wanneermen feght, Putwater. fo 

is water grondr,ende put,ancleuing, want onfenfin dan voornamelick, 
tot water,firecl, om t'",dek t'èmderlèheyden' van frroomwater, reghe· 
water, &c. men vougcer Put voor: Maer als wy dit verkeeren, fegghen-, 
Je Wilterptlt,:dan is den {in (hoewel het de fdue woorden fijn) al een 
ander, Want Put is dan grondt, ende Water ancleLling,ollermidts, de 
voornamelicke meyni'ng dan is van een PlU, om weleke t'onder(chey­
den van een Mefput,Cakkput,&e. men fielrer water voor. Alfoo oock 

, is GllUve;nHer, een veinfier,van glas,maer 'Vej"jlnglt14, is glas niet daer­
men uytdrinckt, maer plat daermeh,veinners af maett. W ed~om oli­
"uel, is een miet des ghdlachts daennenolie uyt peen, maer Nuetolie, is 
olie van nu~ten. Sghelijcx Jachthondt, is een hondrdaerrnen mede iaecht. 
maer HrlHdiaclit., eeniaehr nier met voghelèn, dan mert honden, &Co 

\V at den ghenen belangt die, noch van meyning rllUeghen fijn '., het 
Grieexin defen gheualle voor het OuytCehtegaen, wy achten dat lidc: 
ghe{chiet duer dat hem her J?uytfch oilbekent is, ofdatter verRandt der, 
oirdeling ghebreeét, àf dat hy h:mneckichJy,of eenich der ghelijcke 
beletfel heb, niet-weerdieh een WOOft daer afmeer te roeren. 

T EN cJerdèn moetenwy fegghen vandc bequaemheyt ·cJefes taels 
: tot de leering der Corifien, waer af Wy (bouen dien fulc~ noorfaec .. 
lick voight uyt hervoorgaende toeghelaten) devoighendeWeeghconn. 
fulck {y is, tot voorbeclt.fiellen;:welcke ghy. ghemerél de groote rijcheyt 
onres taels, uyt wclcke alles veel beter behoort gheJaen te fijne, daertoe 
mifièhien nietweerdich en fult achten,te meer datter duy(enden by ons 
lijn, diefe veel beter, ende met beuallicker woorden befchrijltcn fouden: 
M aer niet teghenftaende al dit, {o in doch foo ghedaen, dat gheen van al 
d'ander Ghe!1aehten der vakken wie hy fy, r{elue, {ao veel des fpraecx: 
grondelicke beteeckcning, ende uytbeelding der Saeek .belàngt (ick en 
wil'niet fegghen, foude cOlll1enverbeterèn, daer gheen vreefe voor te· 

Su~14t4 1114- hebben en is§ want hemlien ghebreeét Stof 1f weleke gheween foo wort 
111"" "IJltUI' k h d d ) Î. d t:' I 'h ' 'Id 'lf,a. ooe -g, eWeert e, aet 10U e eonnen 100 nauo g en. want waer 'wJ y 
~. 'fJ,~J,ijt- fpraken halen daermen duer Cegghen [a.I, Etienalrwichtich, Rechthef~ 
,.,tkn d" Be. wichr,. Scheefdaellini. en dierghelijeke daer de W ceghconfi vol afis? fy 
'W.1[e,,,{l. en lijnder niet, deNàtuer heeft daer toe aldereyghendicxt het Duyrfch 

. veroirdent. . 
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may justly wonder, as said before, by what means this may have happened. In 
addition to all this, a special and valuable property should also be noted, which 
was ingeniously disposed by them in composition, a property such that no Greek 
or Latin grammarian can squeeze it from those languages, though he should 
wring them until he sweat: to wit, that the last member of the compound is al­
ways the head word and the preceding one the attribute. For example, when we 
say Putwater 1), water is the head word and put 2) the attribute, for then we 
chiefly mean water, to distinguish which from stroom water 3), reghewater 4), 
etc. we prefix put to it. But if we invert the order, saying Waterput 5), the . 
meaning is quite different (though the words are the same),for then put is the 
head word and water the attribute, since the principal meaning of it is then that 
of a put, to distinguish which from a Mesput 6), Calckput 7), etc. we prefix 
water to it. In the same way, Glasveinster 8) is a veinster of glas, but Veinster­
glas 9) is glas not such as we drink from, but plates from which veinsters are 
made. Again, Olinuet 10) is a nuet, of the genus from which olie is pressed, but 
Nuetolie 11) is olie from nueten. Similarly, a lachthandt 12) is a hondtwith 
which one iaecht, but Hondiacht 13) is a iacht not with birds, but with honden, etc. 
As for him who should still be of opinion thatGreek is superior to Dutch in 
this respect, we consider that this is because heignores Dutch or because he is 
not competent to judg~ or is obstinate. or has sorrie similar defect not worth 
wastingany more words about. 

Thirdly we have to discuss the suitability of this language for the teaching of 
the arts, of which (apart from the fact that it follows of necessity from the 
above assumptions) we are taking the following Art of Weighing, such as it stands, 
as an example; which, considering the great wealth of our language, in view of 
which everything should have been done much better, you may not deern worthy,. 
the more so as there are thousands among us who would describe it much better 
and in more pleasing words. But in spite of all this, it is a fact that none of the 
other nations, whichever it be, could imitate it as far as the fundamental meaning 
of the language and the representation of the thing are concerned (I would not 
say: could improve upon· it, which need not be feared, for they lack the material, 

. in the absence of which the effect is also absent); for where would you find any 
languages in which one can say Evestaltwichtich, Rechthefwicht, Scheefdaellini 
and the like, in which the Art of Weighing abounds? They do not exist, Nature 
has specially designed Dutch for it. 

1) weil-water. 
2) weil. 
3) river water. 
4) rain water. 
6) literally: water well. 
6) dung pit. 
7) lime-pit. 
8) glass window. 
9) window glass. 

10) literally: oil-nut. 
11) nut-oil. 
12) literaily: hunting-hound. 
13) literally: hound-hunting. 
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T EN laedlen moeten wy, na t'voornemen, defes taels beweeghlic· 
. heyt bethoonen, waer roe ons onder anderen tot voorbeelt dienen 

can, Hendriek Glarcacn, in fijn larijnfche * llytfjJfaeck te Friburg op Or.IÏDn," 
Suetonius ghedaen, alwaer hy heftelick omllekenop dcr Keyfers bool: 
heden t ende gheen l:uijnlèhc noc h Griecfche woorden (hoe\vel hy in 
die fprakenleer eruaren was) bc:quaem gh~nollch villde~de, om den' 
hoorders haer àfg~ijfljcheden tot een walghe te makt"n, heefe dat onder-
ruachen door duytlche beflele, als daer hy fegt : . Qf!.id enim de TU'erio di-
cllm? vlceroJq in omnem ;nuidillm animo, lJu, nihil vmquam fuclltiU$ toto ttr-
r4rum 01be, 'niM nocentius) nihil tllrpius l';xit. De eo flnè, quod ~'ix La,inè 
d,xerü, noftrll l;n,~ulI ornlltiJimè dici poterit: Ein abgfeimptcr, ecrlolèr, 
znichrigher boe(~wiche. si lieet Gr4ell;mmijèere LatitlÏ4, {4peet;:1maput 
non intcUigentes'GrAclI;,ur non licellt infmre Celtica a, Germllnie~ mm mi-
fJlII vetufla: ling,u verba, "Plld inteUigenteü? sed p"det plur" de eo DiNO': dj;. 
xifJem libemius, von dem leidighen Tüfel. 'Produeatur Caliguu lmperlltor, 

, 1I1erdofus iUe ptlJio, Das fchal)tlich phylickguckly ,pudel/d" 'Germ4nid C~­
flrü progenies, &ç. Endecores claer na (prekende van Nero, Galba,Otto, 
ViteJlius: Cu; eniT1l monflro pot;1I$ comparabuntur beUuones iUi, bibones) eome­
;ones,.lur"nes,4báomines, ventres, braffer, fchlemmer,pfulèr, (chluckei: ? 

N,"emt noch merckelicker voorbee\e, ande prekinghen ofte ve[{chey­
den leeringhen der ghdoouen,die inde Dllytfche landenghefchien;waer 
vindt men ander contreyen' daer de ghemeenten al{()() ghetrocken wor· 

,den, den eenen tot dit, den anderen tot dat, ende elek tot t>ghene hy 
hoort? wat is d'ojr(àec?de beweeghlicheytder Duytfë:he woorden, al veel 
hefeelicker des menlèhen lin ende ghemoet tot des Redenaers voorne­
men'dringhcndc, als eenighe ander; want {oo hy de rong wel t'lijnenbe­
uele het:fr, ende dar hem maer int- hoofr quaem een belIèm de beuyt te 
lij ne • hy fàl de ~hemeenre bcweghen ter bruylofi te commeni Ia noch al 
flimmer dinghen 40en belben ; lheckende niet:illeen tot dIende van 
wyf en kinderen, tot verhes van ltjf en goedr,maer ooek tOt ghemeenc 
verderfnis des land es, als metter daee. dát beclaghelick is, re veel blij a; 
Ende dit al door die heftighe beweeghlicheyt defes taels: Daerom waert 
wel te wcn(chen, dat gheen ander begaefde der Duyt[che rong, fit/ek 
ampt ten deele en vide, dan ,diens einde tot de gheineene wel~aert 
1lreéè; want [oodanigher men[chen Duyefehewoorden, vaten inde hoor­
ders herten aJ~ di{Ièn an wolle; {y lijn als den breydel des p~rts, als 
t'roer eens [chips, duer t'wclck de ghemeeoee gheuoertwOTtdaert den 
ll:iel"man belieft., ~ngaende yemandt fuicx der DuytCchen lichtveerdic­
heyt (oude willen toe{chrijuen, feker t'waer teghen d'oude oirconden 
van Cefar, Tacieus, ende verl anderdeshuydighen daechs, we1cke, re. 
Jcenende int ghemeene Ghefiacht teghen Ghdlachr, hun voor t'ffant-

, vall:icbfte ende gheQadiclille achten: Daerom {DO wy ghe{eyt ht:bben, 
dO 3 tisduer 

/ 
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Lastly we have to prove,-as we intended, the emotional appeal!) of this language, 
as an example of which may serve, among other things, the case of Hendrick 
Glareaen 2), in his Látin oration made at Friburg on Suetonius, where, being 
greatly incensed about thevices of the emperors, and not finding any Latin or 
Greek words (though he was greatly versed in those languages) suitable enough 
to inspire his hearers with horror of their hideous deeds, he uses German words 
for it now and then, as where he says: Quid enim de Tiberio dicam? ulceroso 
in omnem invidiam animo, quo nihil umquam fucatius toto terrarum orbe, nihil 
noeentius, nihil turPius vixit. De eo sanè quod vix Latinè dixeris, nostra lingua 
ornatissime diei poterit: Ein abgfeimpter, eerloser, znichtigher boesswicht. Si lice! 
Graeca immiseere Latinis, saepe etiam apud non intelligentes Graeca, cur non 
lieeat inserere Celtiea ae Germanieae non minus vetustae linguae verba, apud 
intelligenteis? Sed pudet plura de eo Divo: dixisiem libentius, von dem leidighen 
Tüfel .. Producatur Cttligula Imperator, merdoSlls ille pusio. Das schantlich phy­
sickguckly, pudenda Germanici Caesaris progeriies, etc. And a little further on, 
speaking of Nero, Galba, Otto, Vitellius: Cui enim monstra potius comparabuntur 
helluones illi, bibones, comedones, lurcones, abdomines" ventres, brasser, schlem­
mer, pfuser, schlucker? ' 

Take an even more obvious example, viz. the preachings or different teachings 
of creeds which take place in the Dutch countries. Where do we find anyother 
regions where the congregations are 50 much fascinated, one by this, the other 
by that, and each by that which he hears? What is the cause? The emotional 
appeal of the Dutch words, which cause men's minds and hearts to be persuaded 
by the orator's intentions much more vehemently than any other, for if he has 
his tongue well in his command and should get it into his head that a broom was 
to be the bride, he will induce the congregation to come to the wedding. Nay, 
he will provoke even worse things, tending to cause the misery of wife and 
children, the loss of life and property, but also tpe general ruin of the country, 
as is only too evident, a thing to be deplored. And all this is due to the vehement 
emotional appeal of this language. Therefore it were to be wished that such a 
function were to fall to no persons expert in, the use of the Dutch language but 
those who have the welfare of all in view; for the Dutch words of such men 
ding to the hearts of the hearers like burs to wool, they are like a horse' s bridle, 
like a ship's rudder, by means of which the congregation is led as it pleases the 
steersman. If the reader should be indined to attribute this' to the frivolity of 
the Dutch, this would be contrary to the ancient records of Caesar, Tacitus, and 
many others of the present day, who, comparing in general one race with another, 
consider the Dutch to be the most steadfast and constant. Therefore, as we have 

1) Stevin's term i~ "beweeghlicheyt" (mobility), but this means the power to move. 
S) Henricus Glareanus, a Swiss scholar (1488-1563), author of the wel1-known work 

Dodekachordon (1547), was professor at Freiburg im Breisgau from 1529 to 1560. 
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ris duer de heftighe beweeg hlicheyt der D lly fche woorden, DootfakeIick 
volghende uyt haren voorkhreuen conlbghen gronde. . 

M A JO 1l wat hebben doch d'uytheemfche veracheersder Duytfche 
{praek; die fchampweerdighe fchampers,die oirdeeldcl's als blin-

,A",tmullJlld. den vande,verwe, voor'" L1:rijtredens by te brenghen ? Ia, {egghen fr, als 
wy al veél iaren die tael gheleert hebben, {oo {preken wy lloèh.Coo er­
barmelkk~ dat de· Dui~lChen· lachen moeten wanneer fyt . hooren, . 
maer d'onfe·hebben fy ter&>ntgheleert, hoe can d?hare dan goedt fijn? 
o aerrneongheualligheghedierten 1: 0 iammedtcke wylheyt! Om dat . 
een witte muerbeter om {childeren is danParis oirdeel, is fY.daerom . 
. oock conaig~r? Om dat den volmaeétenomtreckeensnaeél:enmen-

. fchen lichaems, onder de formen de aldermoeylicL1:e.is die den khilde!: 
Mujie41Ïl. ontmoet, is {y'daerom de verachtL1:e t. 0 m dat een * SingconLtich L1:ick 
Fugt. . mer vier of vyfL1:emmen~ vol Cchoonder'" vluchten~.beqllamer * vallen, 
g:J::;~~aA lieflicker'" teghepunten,.den teerenden luydlaghers moeylickervalt •. als 

danlkens, ende ghemeene ftraedijkens. iL1: dàerom oock .het verwor­
pen A:e? laet voor verworpenplom pacrrs, die haer grofheyr bed,ecken 
{ouden coA:en fy fwyghen: Alfoo oock.om dat de Duytfche ,rpraeck,. 
welcke de diepe verborghentheden der namer grondelick uytbeelden 
can, laftigher om leeren is als d'ander diere ver(wyghen nioeten, is fy: 
daerom de llichtA:e? Ia Cr voor Jlichter dan !lichte 1lichchoofd~n". 
die niet en weten waerin goetheytof (oerheyt vaPl talen gheleghen is. 
'oorwaer [ouden woorden an woorden hanghen om eenwoordighe 

redenen te maecken, ghelijck letteren an letteren woorden baren, fy 
moeten als de letteren conftighegheluyden hebben, niet oaer t'gheual 
van hier en daer, t'{amen gheCchrapt, als de hare, maer Culcke· als ons 
voorouders ghetrotfen hebben, ende dar duer middelen" daer ane ver­
L1:anden ((oomen urt het fijne van eens anders oirdeeleil mocht) voor.­
ruA:en moeren;Reden is de(e~dat de fpraken niet duer eenen.mat'r duer 
velen van verfcbeyden gheuoelen ghemaeét wOl'den~d'een .fus,d'ander 
foO~.de(e berer, die-ergher willende; maer de voorighe Duydèhen heb­
ben ghedaen, als of Cy alcemael de làk'en eruaren 'daer dt: talen toe die- . 

. nen, met een . (tlfde gheneghentheyt aldus eendrachrelick ghedocht· 
hadden: .Angheften UI) dun t'behulp 'IIIn tong, lippen, lantl.,1I, vnhemelt, 
k!el~ b,cans.one;nd"ick.! "trflheyden ""ftlhighe ghelNJden tonnen "JtelJ, fofJ 
iJl biU;ch dat U/l Jder Jnek.." (",ek.. een tenft/bieh glnluJI toeyghenen (Wa'" 
'!Jin i4 onmuegbeluk, nuer;, 111I1IIIt) ende VaR fulck..er ant, datfj de' Tfoemllou­
gbing bequameli,k.. lqden, op d"t UI] daeT duer "iet aUltn de ghemeene din .. 
ghen, mAn ooek.. de Ulonderl;ek! die de 'Natue, daghelic% baert,6euaU;ek..ende 
"erfl4enliclt "},beeld", mUlgben., Wat der WOOrden langhe filben belangt, 
welcke int Gtiecx, LatiJn, ende Dl eer ander talen, [onder grondt gheno-

men 
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said, the cause is the vehement emotional appea1.of the D~tch words, which is an 
inevitable consequence'of their above-mentioned ingenious character. 

But what arguments have the foreign despisers of the Dutch language to 
adduce, those scorners deserving scorn, who judge as blind men judge of colours? 
Why, they say, when we have studied this language for many years, we still 
speak so lamentably that the Dutch cannot help laughing when they hear it, but 
they very quickly learn our language; so how can theirs be a good one? Oh, 
thou miserabie, despicabie vermin ! Oh, ·lamentable wisdom ! Because a w:hite 
wall is easier to paint than the judgment of Paris, is it also more artistic for that? 
Because the perfect contour of a naked human body is the most difficult of all 
forms encountered by the pa inter, is it the most despicabie for that? Because a 
piece of music in four or five parts, full of beautiful fugues 1), apt cadences, 
pleasant counterpoints is more difficult for people learning to play the lute than 
dances and common street songs, is it the most abject for that? Yes, so it is for 
abject churls, who would conceal their coarseness if they could be silent. In the 
same way also, because the Dutch language, which is capable of thoroughly inter­
preting the profound secrets of Nature, is more difficuIt to learn than the other 
languages, which have to keep silent about them, is it the simplest because of 
that? Yes, so it is for simpier than simple simpletons, who do not know in what 
consists the excellence or sweetness of languages. In truth, if words are to be 
combined :with other words into compounds forming one word, just as letters. 
combinedwith letters produce words" like the letters they should consist of artful 
sounds, not scraped together at random; as in the languages of other nations, but 
such as our ancestors have created them, and this by means which pass all under­
standing (if one may judge of others by one's own). The reason is that languages 
are not made by one man, but by many with different ideas, one like this, another 
like that, one having better intentions, the other worse; but the ancient Dutch did 
as if, having all together learned for what purpose languages are meant, they 
had thought of one accord, and one and the same mind: Since by means of the 
tongue, tips, teeth, pa/ate, and throat we can ufter an a/most infinite variety or 
monosyllabic sounds, it is fit that we shou/d assign to every single thing a m0110-
syllabic sound (for less is impossible, and more is useless), and of such a nature 
that they are fit for composition, so that we may pleasingly and intelligibly repre­
sent by them 110t on/y ordinary things, but also the strange things which Nature 
creates daily. As to the long syllables of the words which, having been grouf)dlessly 
accepted in. Greek and Latin, and other languages besides, have reduced Latin to 

1) In the sixteenth century a "fugue" was what we now describe as a canon .. 
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men lijnde. t'LatiJn daertoe ghebr6cht hebben, dattet in twyffd is of de 
gheCproken woorden der ouden nu ter deghe {oude eonnen verll:aen 
worden, daer fehijnen Cy aldus gheCeyt te hebben: Nadien de Natu;r Als 
duergbemeln inftll"ing allen menfohen inghebeell heeft. dat de ghtfProk!n 
\\141o,de" een. mlln;er van ghefonek.. eyJfthen Als 1f hoochbyclanck.. * lteghbycl4ne A ecmtU4 11-

. en tliergbelyc/e..e onder welcke des WOMts langhe filb van meefte" anften i4 de ::::;tHl 
reden wil d" wJ des JPraecx [00 befonder * ancteuing niet n~t'gheflal,maer na· grIlUH. . 
yelbeho;rliex ende flk.!rl ,erojrdenen: Wat {41 dAt Wefen? dit, dat(e voor AJiu.nau"'.. 
gbemten regbel alt~t eómme op des 1f doende Woorts ende. dieder UJt [pruyttn, VII,b, .a,.,. 
YOOTtlAemjl, [Ub,alt in Höoren, VérhóDTende. Gbehöort, BehöDTende, Höortnde, 
dA' de 14ngbe filb.ldtqt op Höor 'VAUe, die· aldaer de \\1eerdichjle U, \\1A11imen 
inden eer]le" perfoon flgbt uk..HOor. ti Ander ft/ben als en, ver, ende ,gbe, be, en 
fiin maer by gbefoltt,daermen alle wOl/rden me verandert. Maer inde gheeop-
pelde ,daer [alfo alt;jt 'p (herRe 'AUen,alt Säutvat,HiUmes. rytgaen. }Nften,e". 
tJjergbelijck,t. Soo hebben fijt afgheclaert,ende dit noch als {ommighe 51,#1,,11, 
inec:nen, in haer wibheyt, waeruytmen aldus fl:rijden mocht: Hebben iJ· ",.n helD:' 
folex gbedae" in hm \\1;ltblJt. \\1At connen ij ;n haer ttrllheyt! V oorwaer gbelDDJliel"r 
wy fouden defe eere wel draghen, maet: ghemerctJe Natuer niet teghen tDI het gb,. 
Nameren doet, de reden wil dat wyons met een minder vernoug-hen, ~ojüc:" 
re weten. dareer voormael een Ceer wys, ghrJeert, ende ouerueflick Ghe- fl:~re:ë ie; 
nacht is gheweeft, als vooren bethoont is, daertoe ghecommen fijnde 4 C "Uoorftels 

metlanghertijdc, duer veelefl1.1dnghen .. Ende foo wy van defevoor- tJerBe~Jft~. 
ghanghers weerdi8h~ navolghers willen gheacht fijn, en Cullen niet duei: 
een beefteliek ghetuyeh van ondanchaerheyt, fo aroote gauen ons na-
ghelatën, duer onwetenheyt verfmaen, noch, den Yalleraers diere niet en 

. kennen. fonelick gheloouen, noch verlatende denfpiegliel der talen,ons 
. dickmaél behaghen in haer leelick fchrapfel van fchuym der vuyllic-
heyt;. maer (ullen ter eoncrari die clou click befchermen, niet met ydel 
woorden als d'hare fijn, noch na t'onuerfl:andt van hemlien die de goer.;. . 
heyè der,Saken in,haer talen befchteuen, onbe(cheydeliek de goetheyt 
der talen meenen· te wefen; maer ghelijck t'gout duer t'vier beproeft 
wort, alroo (almen haerweerdicheyt duer de * daet bethoonen: 'Y e1cke Effe~um . 

. fal die lijn? dere"neemt voor 1f grondt t'ghene in al d'ander freaken tOt Subietfo • 

. Doch roe der Naturen diepeverholemheden fijn, welcke Cy niet ter de- de 
ghe bedien en eonnen, als dat fy v (onder duyCentich anderen daer ~;gj;I.B . • : 
het Duytfch vol af is) dit na (egghen: GheUjek.. rechtbeflini tot flbeefhef- wlegb::;". 
Uni, alfoo recbtbefwicht totfeheefhefwicbl; ende diet lào doen COImen, be-. . 
100ftCevrielickeen koeck; Ia dat Cy t'auem op (ullea blijuen (voor kin- ~~~er: ,,. 
deren dienen doeh kinderprijfen) ende ickverCekerv datghyderfonder ~,,~~ich;t 
fchade fult afcommen, wane het is blijekelijck ghenouch wa.t Cy hier in 7JllndeDuJt· 
vermueghen, te weten voor deCe w00rden langhe redenen te fl:ellen, die fth, t,,!l. 
~onderfcheyt der· palen. ende de form der 11 eueredenheyt oueral (eer Tp"m"'~'H~ 

, . cl D d '~pDrt'D1UI. 4. vcr uy-
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such a state that it is doubtful whether the speech of the Ancients would now be 
completely Understood, the Dutch seem to have said as follows: Since by universal 
inspiration Nature has impressed on all peoPle the idea that the spoken words 
require a kind of intonation, such as strong and weak accent and the like, under 
the influence of which the long syllable of a word has the greatest importance, 
reason demands that we design this pemliar affix of language not by chance, but 
properly and methodically. What shall this bel That as a general rule the accent 
shall always fall on the chief syllable of the active verb and its derivatives, fOl' 
example that in Höoren, Verhöorende, Ghehöort, Behöorende, Höorende the long 
syllable shall always be Höor, which is the most important in these words, for we 
say in the first person Ick Höor 1); the other syllabies, such as en, ver, ende, ghe, be 
are only affixes, with which all the wordt are altered. But in compounds the accent 
shall always fall O,tl the first syllable., for exampleSäutvat, Häumes, Uytgaen, Tn· 
sien 2), and the like. Thus they'achieved it, and such, as some suppose, in their bar­
barian condition, from which it might be argued: If they have done this in their bar­
barian condition, of what are, they capable in their civilized state! In truth, we should 
the like. Thus they achieved it, and such, as same suppose, in their barbarian con­
dition, from which it might be argued: If they have done this in their barbarian 
condition, of what are they capable in their civilized state! In truth, we should 
accept this compliment, but seeing that Nature does not act contrary to Nature, 
reason demands that we shall be content with alesser one, viz. that formerly 
there was a very wise, learned, and excellent race, 'as has been proved héfore, which 
reached this condition af ter a long time and through much experience. And if 
we wish to be considered worthy followers of these predecessors, we must not 
disdain with beastly ingratitude such great gifts bequeathed to us, through ignor­
ance, nor foolishly believe the slanderers, who do not know them, nor, abandoning 
the mirror of languages, frequently revel in their ugly dregs; but on the contrary 
should valiantly protect it, not with idle words as are those of the others, nor' 
according to the unwisdom of those who have so little humility as to deern the 
excellence of things ,described in their language to be the excellence of the 

,languáge. But just as gold is tested by fire, so shall its superiority be proved by 
practice. What shall this be? Take for subject those things which have hitherto 
been Nature's profound secrets in all the other languages, which they cannot 
completely denote; for example let them imitate this (among thousands of other 
things in which Dutch abounds): Ghelijck rechtheflini tot scheefheflini, alsoo 
rechthefwicht tot scheefhefwicht 3). You may safely promise a cake to those who 
succeed in this; nay, that they may stay up late (children should af ter all be 
given children's rewards), and lassure you that you will get off cheaply, for 
it is sufficiently evident of what they are capable in this respect, viz. that they 
can only replace these words by long circumlocutions, which greatly obscure the 
distinction between the terms and the form of the proportion throughout. But if 

1) I heár, of which the other words are derivatives. 
2) salt-tub, chopping knife, to go out, to see. 
3) Prop. XX of Book I of the Art of Weighing. 



- 100 -

S. ST I V INS 

verduyfteren. Maer {oofy vraghen wat Culckewoorden . te bedien heb­
ben, men mach antwoorden, dattet de opemng is van r'ghene tOt noch­
toe de 11 v~orighen fterflicken feerbegheerde verbor~hentheden gheweea 
lijn, ll:recKende ~t groot voordeel van t'menCchelick ghdlacht , want 
hoewel yder lichaem in lijn eyghen plaets licht noc h fwaer, en is,nochtans 
t'ghewièht des lochts is duer tule" nu volcomelick ghelijck van ander 

Adiunliu. ftofferi, mergadèrs etrehcke lijn noytbekende* andeuinghen, openbaer 
Eff,n",. gheworden,foo de*,daet van dies ende meer anderen ,:ortdidC beruy­

ghen fal. Laetcer maer cloeclick anuallen,want hebbender Reuchlinlls, 
Valla, Erafinus, Barbarus, Pieus, Politianus, &e. me duergherocht, die 

.Arg,,"'.,nlil. maee Latijn en beCchermden.Sghelijcx qe FrancoyCen,wiens '/f ftrijtrede-
Milt",.. nen ende talens lt fiof ons kennelick ghenouch fijn, wat (uIlen wy diehet 
SI4IJi,nl4m. (0 weeedighen .. grondt!) D VYT 5 C H voorftaen? Sekernieralleen de 

fpraedc ophelpen, noch ons,feiuen voorderen, maer ooek ander volc­
Kèn, wekk:e alfdanniet alleen huer wooninghen ende lichamen met der 
Dqyrfchen confi:ighe wercken v.ercieren{ullen, maer oock haren gheeft 
met wetenfchap, Want de. Confien welcke ander met haer eyghen woor­
den niet uyten en CÖ'llnen, die fal den ghemeenen man alhier duer de be­
ghinlèlen grondelick n~hell verfiaen, ende door lijn ingheboreri ghe­
neghentheyt tOt de {due, <tie tOt, yder, volcx baet al. anderlins eonnen 
voorderen dant den anderen m~ghelick is.· . 
. Dit jo; t'ghenewy vande weerdh;heyc der'DuytCche caeLvoorghenO­
.men hadden te verclare~; Inde (due CullebWfdc W BEG He 0 N S T ,die 
de wonderliclle der vrie is,eerfl .rot Çonflens form la.ren rommen, als 

. fpraeck die der Nameren' eyghenfchappen grondelicxt beteeekenen 
. ' can, ende als bequaetnfre wit, daeHl d'ander<:fie willen, tot yder ghe. 

l),fo/itll1llS. meentens groottle nut, na mkken, ende haer'" bepalinghen, daer mde 
. Conften veel an gheleghen is, na rechten muc-ghen .. Oock by aIdien . 
der Duytkhen vliet daerin alroo vermeerderde ,ghelijél: de reden wel 
eyCcht, t'lèluefoudeons voornemen verneuken om met ander anghe • 
.uanghen voort te Varen: Doch Coo de coouarie ghefchiede, ick carl my 
vernoughen in een eerlick voornemen mîjn goede wille te verclarent 
welcke in haeI beroup tot ydeu dienn gheeyghent is. .. 

CORT-
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they ask what these words signify, it may be replied that it is the revelation of 
. those things which had hitherto been secrets greatly coveted by earlier mortals, 

things which greatly benefit mankind, for though a body is neither light nor 
heavy in its own place, through this it has now become manifest that the air has 
weight just as weU as other substances, while also several of its unknown attri­
butes have thus become known, as the practical discussion of this and other matters 
wiIl shortly prove. Let them attack valiantly, for what have Reuchlinus, Valla, 
Erasmus, Barbarus, Picus, Politianus, etc. 1) achieved, who merely protected 
Latin,· and likewise the French, whose arguments and linguistic material we know 
weil enough? What then shall we achieve, who propagate Dutch(O worthy 
subject!)? Certainly not only bring the language on a higher level or advance 
ourselves, but also other nations, which will then adorn not only their houses 
and bodies with the artistic products of the Dutch, but also their minds with 
knowiedge, for the arts which other nations cannot express in their own words, 
will here be thoroughly understood from the elemeilts by the common man, and 
through his inborn disposition thereto he will be able to advance it, to the profit 
of all nations, in quite a differentway from what is possible to the others. 

This is what we had proposed to deciare with regard to the worth of the Dutch 
language. In this language we will first cause the Art of Weighing, which is the 
most miraculous of the free arts, to attain to the status of an art, being a language 
which is capable of describing Nature's properties most thoroughly and the most 
suitable object at which all the others who may wish to are aiming, to the great 
profit of every community, and on which they may model their definitions, which 
are of great importance in the arts. Also, if the zeal of the Dutch in this art 
should increase, as reason demands, this would strengthen ourresolve to continue 
with other planned studies. But if this does not happen, I can be content with an 
honest resolve to deciare iny good will, which is at everyone's service, if an appeal 
is made to it. 

1) Stevin here enumerates some famous humanists: Johann Reuchlin (1455-152.2), 
Lorenzo Valla (c. 14°6-1457), Desiderius Erasmus (1469?-1536), Ermolaus Barbarus 
(1454-1493), Giovanni Pico della Mirandola (1463-1494), Angelo Poliziano (1454-1494). 
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C 0 R T BEG R Y P. 

D E. Beghinfelen der W ~cghconfl, welcke van (w~erheyt{jin duel . 
. t'ghedachtvan natuerltcke l1:ofghe\\reert, {uIlen In twèe bOllcken 

begrepen worden. Des eerl1:en bOilcx eerfle deel fal van 14 • bepalin- Dlfini,i~,,;". 
ghen weÎen: T'ander van 18 iI voorftellen J vande ghedaenten der ghe· P't,'fi'''· 
wichren,.clie tweederhande lijn, als Rechtwichten, ende Scheefwichren. nI 114. 

Der Rechtwichten {jjn twee -afcom l1:en , te weten Rechtdaelwichten, sp";,,. 
ende Rechthefwichren, beCchreuen inde achtien eerfte voorftellen. Der 
SFheefwichten Gjn oock twee afcoml1:en, als S~heefdaelwichten, ende 
Scheefhefwichten, verclaerr inde ren der voorfrellen. 

HET tweede bouck der Beghinfelenfal vandevinding der" Cwacr- C'./~WIll1l 
heyts middelpunten lijn, wiens eerne deel vande· Platten is; T'ander i-'t"'''''''''' 
vande lichamen. Twelck wy tot meerder claerheyt int corte ende la- II1ID'"",. 

fefwys aldus vervaten : '. 
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THE ARGUMENT 

The Elements of the Art of Weighing 1), which deal with gravity, dissociated in 
thought from physical matter, are to be eontained in two books. The first part 
of the first book is to consists of 14 definitions, the seeondpart of 28 propositions 
about the properties of weights, which are of two kinds, viz. vertical weights and 
oblique weights 2). There are two kinds of vertical weights, viz. vertieal lowering 
weights and vertieal lifting weights; these are deseribed in the first eighteen pro­
pO,sitions. There are also two kinds of oblique weights, viz. oblique lowering 
weights and oblique lifting weights; these are explained in the remaining pro­
positions. 

The seeond b!l0k of the Elements is to deal with the finding of the centres of 
gravity, to wit: in the first part those of plane figures, and in the second, those 
of solids. For the sake of greater clearness we summarize this shortly in a seheme 
as follows: 

The Elements 
of the Art 
of Weighing 
comprise two 
books, the 

ISt of the 
properties of 
weights, of 
which 

znd of the 
finding of the 
centres of 
gravity of 

thelst part 
contains 14 
definitions 

the znd part 
contains z8 
propositions 

\ concerning 

~ plane 

( solids 

figures 

vertical 
weights 

oblique 
weights 

vertical 
lowering 
weights 

vertical 
lifting 

\ weights 

j 
oblique 
lifting 
weights 

oblique 
lowering 

\ weights, 

described in 
the first' 18 
propositions. 

explained in 
the remaining 
propositions, 

1) Weeghconst is Stevin's translation of the Latin term Ars ponderaria. 
2) i.e. weights by means of which vertical and oblique forces respectively are exerted. 
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HET EERSTE BOVCK 
VANDE BEGHINSELEN 

D E' R WEE G. CON ST, 

73efchreuen door Simon SteuÎn. 

TEE R S T E D E E L 
vande Bepalinghen. 

J. B ErA L J N c. Dt/initi,. 

WEE G CON ST is die" welcke leert de R.ede- . 
nen, Eueredenhçden"ende ghed~~el1te~l vande ghe .. 
wichten ofte [\vaerhedell der lichaulen. . 

VER C LAR ING. 

HEL 1.1 CK de· Mcetconft anliet der ror~en groothe- a""""I. 
den met hare fwaerheden. houdende die alfeenelick 
voor eu en ofte onellen. diens grootheden euen ofie on-
euen fijn; Alfooanliet ter comrarie de Weegconl1: haet 
{waerheden, niet h:ler gromheden, houdende die voor 

.euen ende oneuen, diens ghewichten euen ofte oneuen 
lijn.: Ende ghelijck diens voornamehcke wcrcking bel1:aet int onder-
fOLlCkcn der· Redenen. Eueredenheden. ende Ghedaenten haerder • R.titJnll"" 

. groJcheden, Alfo detèns int ondertourken deI Redenen Eueredenhe. :;.,pg'7Dni 

den, ende gheJaenten h.lerder {waerheden ofte ghewkhten, wekker IH~"· ". 
befcriuing t'voornemen is defes handels. • 

I I. B E PAL ING. 

. Swaerheydt eens lichaems, is de 1nacht lijnder 
4aling in gheftelde plaets. 

V Jl ReL A 1\.1 N G. 

DI! fwaerheycftofre lichticheydt die wy ghemeenelick (egghen een 
lichaem te hebben, en is niet lijn eyghen wclendicke ghedaeiuc, maer 
veroirfaeél: uye lijn ghemeenfchap met een ander (wiens breeder ver· ;' 
claring wy elders ghefchitl: hebben) want veel Stoffen die (waer lijn inde MM", ... · 

lacht, worden licht beuonden int water, ende de lichte inde locht, fijn cl. 
A dees 

.1 
- ·1 
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THE FIRST BOOK 
OF THE ELEMENTS 

OF THE ART OF WEIGHING, 
Described by Simon Stevin 

THE FIRST PART 
OF THE· DEFINITIONS 

DEFINITION I. 

97 

The art of weighing is the art which teaches the ratios, proportions, and pro­
perties of the weights or gravities of solids. 

EXPLANATION. 
WJ;tereas geometry relates to the magnitudes of figures, not their gravities, 

holding only those to be equal or unequal whose magnitudes are equal or un­
equal, the art of weighing on the contrary relates to their weights, not their mag­
nitudes, holding those to be equal or unequal whosè weights are equal or un­
equal. And just as the chief task of the former consists in examing the ratios, 
proportions and properties of their magnitudes, so the task of the latter' consists 
in examining the ratios, proportions, and properties of their gravities or weights, 
the description of which is the object of this treatise. 

DEFINITION 11. 
The gravity of a solid is the power of its descent in a given place. 

EXPLANATION. 
The gravity or levity which we commonly state asolid to have is not its own 

essential property, but is causedby reference to something else (the more detailed 
explanation of which is given elsewhere), for many substances which are heavy 
in the air are found to be light in water, and those which are light in the air are 
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2. S. STEVINS J. novelt 
ders Cwaer; daerom als wy fegghen een naudtte weghen hondert pond; 
wy verf1:aen daer by de macht IÎ jnder daling in ghefielde plaets, dat is in 

it SNbilS#. dien * Grondt daert in gheweghen was. . . 
DooR tverkerde derer bep:iling ~s te verl1:aen, dat lichricheyt eens 

lichaems de: macht is (ijndcr rij {Ïng , maer in gheftelde plaets, want ey­
ghentlickis alle lichaem [waer. 

I I I. BE PAL ING. 

B E. KEN D E f\vaerhcyt is dielnen door be­
kent ghe\vicht u ytet. 

VER C LAR ING. 

ALS wanneermen {eghteen lichaem ofte Cwaerheydc te weghen fes 
pont. ofte acht marde, oft drie oncen, &c. Om daMë door fulcke be­
kende ghewichten gheuytet wort, wy noemen fe Bekende fwaerheydt • 

. I I I I. B E PAL I N C. 

S W A E RH E Y D T S lniddelpunt is"an twelck 
het hchaeln door ons ghedacht hanghende, ;lUe 
gheftalt houdt dienien hem gheeft. 

V B ReL A R. ING. 

L A ET ABC een cloodijn,diens ftof ouer af eue­
fwaer is, welcke wy met haer middelpunt Ddo9rons 
ghedacht nemen te hanghen ende lini . E D; Ende . 
is kennelick dat dien eloot ghekeert wordende, fal 
houden alle ghefialt diemen haer gheeft, want {oo­
men B keerde daer A is, B fal daer blijuen. ende 
VOOrt yder deel op "jn plaets. want Coe dat niet en 
ghe{chiedc, de nof roude an deen fijde {waerder lijn 
als an d'ander, cwelck eeghen eghetlelde waer. D 
dan naer luyt defer bepaling isSwaerheydts middel- C 
punt des cloots ABC; Ende dfoo falmen verftacn 
dat binnen alle lichamen {co wel orige{chiaer farm 
ende van fiofoneenuaerdigher {wa,\rheydt als ghefchîaer ende een­
vaerdigher,is eenich [ukkeri pum,waeran dîchaem alfa hanghende,alle 
gheUalc houdt diemen hf'm gheefe. welck punt ghenoelJlt wort fijn 
Swaerheydes middelpunt. Ende op dattee door eenighe fijne eyghen-. 
(chappen .kenneJicker fy, fuUender noch dit toe fegghen: Het iwaer-

.. Sph"q;dll- heydts lmddelpunt der oirdemlicke lichamen als Pilaren, Clooten, 
lium. *Lallcworpighc Clooten) der Vijf ghe[chiéte lichamen,&c. ouer al eue­

wichóghet 
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heavy elsewhere. If we therefore state a piece of wood to weigh a hundred pounds, 
we understand by this the power of its descent in a given place, that is in the medium 
in which it has been weighed. 

By the converse of this definition is to be understood that the levity of asolid 
is the power of its ascent, but in a given place, for properly speaking any solid 
is heavy. 

DEFINITION 111. 
A known gravity is one expressed by a known weight. 

EXPLANA TION. 
As when a solid or gravity is said to weigh six pounds,or eights marcks 1), 

or three ounces, etc. Because this gravity is expressed by such known weights, we 
call it a known gravity. 

DEFINITION IV. 
The centre of gravity is the point such that if the solid is conceived to be sus­

pended from it, it remains at rest in any position given to it. 

EXPLANATION. 
Let ABC be a sphere whose material is everywhere equally heavy, which is con­

ceived to be suspended with its centre D from the line ED. It is evident that if 
this sphere is turned, it will remain at rest in any position given to it, for if B 
were turned to the position of A, still B would remain there, and every other part 
would also remain in its place, for if this did not happen, the material would be 
heavier on one si de than on the other, which would be contrary to the supposition. 
According to this definition therefore D is the centre of gravjty of the sphere 
ABC. And in the same way it shall be understood that within all solids, both those 
of an irregular form and made of a material of non-uniform weight and those 
of a reguIar form and made of a material of uniform weight, there is one and 
only one point such that the solid, if suspended from it, remains at rest in any 
position given to it, which point is called its centre of gravity. And in order that 
it may be better known through some of its properties, we shall add the following 
remarks. The centre of gravity of the ordinary solids such as prisms, spheres, 
spheroids,'of the five regular solids, etc. - the material being everywhere equally 

1) The marck is a unit of weight of German origin. For particulars the reader is referred 
to K. M. C. Zevenboom and Dr D. A. Wittop Koning, lVederlandse gewichten. Stelsels, 
ijk/vezen, vormen, makers ,en merken. Leiden, 1953, ,po 15 et seq. 
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VANDE IIEGHINSJ!1EN Dl!n. WEEc"eoNsT. 5 
wichtigher Stof fijnde,is tfelue der Form ofte grootheydt, darmen an~ 
ders MeetconH:ich middelpunt noemt. Maer die niet ouer al euewichti. 
gher Stof en fijn, en hebben defe twee punten niet nooc[aeckelick tot 
een (elfde plaets. Wat de ~ nadden , ende onghe[chi~e lichamen be- PyrAmiJtl. 
langt, fy en h~bben gheen formensofcegroorheydtsmlddeIpunr, macr 
alleen des (waerheydrs. Het ghebucrc oock in veellicnamen als Ryn-
ghen , Haecken, Beckens, ende dier ghelijcke ,dat haer [waerheydts 
middelpunt niet en valt inde flof deslichaems, maer binnen dichaem 
uye de ftof. 
, D A E R wort inde bepaling ghefeydt Dller ons ghed"c1Jt reden damlen 
int bepalen moer nemen, tghene den aere van tbepaelde beft verclaert, 
twelck Pappns (daer hy· int S"bouck het (waerheydts middelpunt be­
pacIt') door rghedacht oock beguamelick ghedaen heeft; Men foudet 
oode mueghen aldus bepalen: SwaerbeJdts m;dd~lpunl eens lieb4emt, ÏI 
door tWelek.. aUe plat, tliehacm deelt in eueftaltwiehtighe deelm. Wat Eue­
fialtwichticheytis Cl! door de 11" Bepalingverclaert worden. 

v. BEPALING. 

S \V A E RH E Y T S lniddellini eens lichaems , 
is de oneindelicke hanghende door lijn [waer-
heydts lniddelpunt. . . 

VER etA n. I N.G. 

ALS inde form der 4· bepa!ing, de oneindelick.e hanghende lini 
door tlwaerheydrs middelpunt D, daer a.n de [waerheyt door Ons ghe­
dacht hangt, ghelijck DE ouer beyden Gjden oneindelick voorrghe. 
trocken, noemen wy de Swaerheydts middellioi des lichaems ABC. 

. V I. B E PAL J lil G. 

S WA ER HE Y T s . tuiddelplat eens Iichaems, 
is .alle plat helll deelende door fijn [\vaerheydts 
lnlddelpunt. .. 

. . VER C LAR .I N G. 

ALS eenkh plat filiende den eloot der 4" bepaling door fijn mid­
delpunt D, WOrt des [elfden Swaerheyts midddplar ghe[eyr, ende al[oo 
met allen anderen. Sijn eyghenfchap is dichaem alfms te deden in twee 
.euefta!twichtighe ltucken. 

v i I. BE P AL ING • 

. ALL E rechte lini begrepen tu{fchen .. twee . 
{waerheyts lniddellinien"noeluen wy dier {waer­
heden Balck. 

A .z. VSACI..A. .. 
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heavy - is identical with that of the figure or magnitude, which is otherwise 
called the geometrical centre. But those solids whose material is not everywhere 
equally heavy do notnecessarily have the~e two points in the same place. As to the 
pyramids and irregular solids, they do not have a centre of figureor magnitude, 

. but only a centre of gravity. It mayalso occur with many solids, such as rings, 
hooks, basins and the like, that their centre of gravity does not fall within the 
material of the solid, but inside the solid and outside the material. 

The definition contains the word "conceived",. because in formulating a defi­
nition we should make use of that which is best adapted to explain what is being 
defined, a method which has also been aptly applied by Pappus by the use of 
the term "conceived" (where in the 8th book 1) he defines the centre of gravity). 
The definition might also be worded as follows 2): T he eentre of gravity of asolid 
is the point through whieh any plane divides the solid into parts of equal apparent 
weight. The meaning of the eXpression "equalapparent weight" will be ex-

. plained in Definition XI. 

DEFINITION V. 
Centre line of gravity of a solid is the infinite vertical through its centre of 

gravity 3). 

EXPLANATION. 
Thus, in the figure of Definitic;m IV, the infinite vertical through the centre 

of gravity D, from which the gravity is conceived to be suspended, as DE, pro­
duced indefinitely on either side,. is called the centre line of gravity of the solid 
ABC. 

DEFINITION VI. 
Centre plane of gravity of a solid is any plane dividing it through its cent re 

of gravity. 

EXPLANATION. 
Thus, any plane cutting the sphere of Definition IV through its centre D is 

called a centre plane of gravity of the said sphere, and the same applies to all 
the others. lts property is to divide the solid always into two parts of equal 
apparent weight. 

DEFINITION VII. 
Any straight line contained between two centre lines of gravity, we call the 

beam of these gravities. 

1) Pappi Alexandrini Collectionis Mathematicae quae supersunt ed_ F. Hultsch. 3 vols, 
Berlin, 1875-78. VIII 5. In. 1030. 

2) This definition is· also given by Pappus l.c. On the meaning of the term "equal 
apparent weight", see p. 38. 

3) This definition has been somewhat modified in XI; iv, I with a view to the appli­
ca'tions to be made in the Byvouch. There any line through the centre of gravity is called 
centre line of gravity, whereas the verticalline through the centre of gravity is called 
vertical centre line of gravity. Inthe subsequent applications the term "centre line of 
gravity" is usually taken to mean the vertical through the point of suspension. See the 
note on Prop. 6. . 
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VER C LA R J N G. H 

. LA ETA ende B lwee lichamen wefen,en-' 
de haer fwaerheydcs middellinien C l) ende 
E F, mlTchen de welckc gherrocken lijn, eeni­
ghe linien [oot vale als G H, A B, 1 K, yder 
van dien, ende alle nnder al{oo begrepen tuf­
[ehen twee {waerheydrs middellinien ~ noemen 
wy den Balck dçr fw J.erheden AB. 

f+----CfJB 

V I I J. B E PAL ING. 

WE S EN DEden Balckghedeelttnetdef\vaer­
heyts lniddellini daer de twee f\vaerheden eue­
fialtwkhtich an fijn, wy noelné de deelen Ermen. 

VER C L A n. ING. 

LA! TAB. twee lichamen we[en,diens halek 
{y CD, welcke ghedeelt is in E, met de {waer­
heydrs middellini F G, daer de twee Cwaerheden 
euell:altwichrich an hanghen; de twee deden des 
halcx als E C ende E· D worden Ermen ghe-
&loemt. 

I x. B E PAL I N G • 

F 

END E die [waerheydts tniddellini der twet( 
[waerheden, heeten wy Handthaef. , ' 

VER C LAR ING. 

ALS E F, der S" bepaling Wort Handrhaef ghenOemt. 
x. 13 EP A L ING. 

END Edes Handthaefs punt inden balck ~ 
Va ll:punt. 

VER C L A 1\ J lil G. 

ALS E, der Sc bepaling WOrt Vafrpunrghefeyt. 
x I. B E PAL ING. 

EN. D E die nvee {\vaerhedennoelnen \vy 
E vcfialtwichtighe. . . 

VER'etA-
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EXPLANA TION. 
Let A and B be two solids, and their eentre lines of gravity CD and EP, 

between whieh there shall be drawn at random a number of lines, as GH, AB, 
IK; we eall eaeh of these, and any others eontained in the same way between two 
eentre lines of gravity, the beam of the gravities A and B. . 

DEFINITION VIII. 
The beam being divided by the eentre line of gravity at whieh the two gravities 

are of equal apparent weight, we eall the parts arms 1). 

EXPLANATION. 
Let A and B be two solids, and their beam CD, which is divided in E by the 

eentre line of gravity PG at which the· two gravities are of equal apparent 
weight. The two parts of the beam, as EC and ED, are ealled arms. 

DEFINITION IX. 
And the eentre line of gravity of the two gravities is ealled the handle. 

EXPLANATION. 
Thus, EP of Definition VIII is ealled the handle. 

DEFINITION x. 
And the point of the handle on the beam is ealled the fixed point. 

EXPLANATION. 
Thus, E of Definition VIII is ealled the fixed point. 

DEFINITION XI. 
And the two gravities are said to be of equal apparent weight. 

1) Evidently this definition is based on the assumption that the centre of gravity of the 
system of the two bodies is somewhere between their centre lines of'gravity, and on the 
application of the second definition of centre of gravity given in the Explanation of the 
4th Definition. . 
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'VANOl JI!GHINSELENDEl\ WEEGCONST. J 
VERCLAl\JNG. 

AL 5 A ende B, inde form der S" bepaling, tfy haer eyghenwichten 
euen ofte oneuen Gj!",,"wy noemen die Euefl:altwichtighe,ouermidts fy 
Jl3er de ghefl:alt euewichtich Gjn, wapt A doet anden balck door [ghe­
fielde [00 gtooren ghewele als ,s, ende B als A. 

DeCe Euefl:ahwichticheydr dient noorfaeckelick verfl:aen. ende on­
derCcheyden vandeEueneyghenwichticheydr. anggeGen dit al wat an-

" ders is als dat,.want om by voorbedr daer af te [preken. tgbewicht ande 
cordlc lijde des onrels hanghende~ is fomtijts thienmael Cwaerder als 
tander. nochran hebben Cy een ghelaet van euewichticheyt. maer ten is 
niet eyghen, dan alleenlick na de ghefralt. 

x ~ I. B E PAL ING. 

HEF \V I C H T is t' ghene oir{aeck is "van eens" 
" (waerheydcs verheffiing-, ende Daelwicht van 
eens fwaerheydts daling. 

L A E T den pilaer 
A, een fwaerheyt we­
fen, diens lini daer fy 
aJ,foo hy ghehouden 
Wort fy B C) en epunt 
daer [y op ruft D, en­
de E, fy t'ghewicht 
dat rlichaem A in die 
ghefralt houdt. Wy 
noemen Eder eerfre 

"ende tweede Farm 
HeIWicht. overmides 
rlelve wicht, her Ii- " 
-chaem A verheft. oft 
in die verheven ghe-

VliR C L A a. IN G. 

IC Form. 2,C Form. 

111lt houdt. Maer E ";e Form. der derde ende vier- ..e Form. 
de Form, Daelwicht, 
om dattet het lichaem 
an fijn gehechte lijd" 
B doet dalen, ofte in 
dit' gbed;1elde geftalc 
h\)udt. 

A f x I 11. BBP '-
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EXPLANATION. 
Thus, A and B in the figure of Definition VIII, no matter whether their proper 

weights are equal or unequal, are said to be of equal apparent weight, since in 
appearance they have the same weight, for by the supposition A exerts the same 
force on the beam as B, and B as A. 

It is essential that this term equality of apparent weight be understood, and 
be distinguished from equality of proper weights, since the latter is quite adif­
ferent thing from the former. In fact, to give an example, the weight hanging 
at the shorter side of a 'steelyard is sometimes ten times heavier than the other 
weight, and yet they seem to have the same weight, but this is not actually so, 
but only in appearance 1). 

DEFINITION Xn 
Lifting weight is that which causes the ascent of a gravity, and lowering 

weight is that which causes the descent of a gravity. 

EXPLANATION. 
Let the prism A be a gravity, anel let the line by which 'it is thus held be Be, 

and the point on which it rests. D, and let E be the weight keeping the solid A 
in that position. We call E in the first and the second figure lifting weight, since 
this weight lifts the solid A or keeps it in such a lifted position. But E in the 
third and the fourth figure we call lowering weight, because it lowers the solid 
on the side B where it is attached, or keeps it in such a lowered position. 

1) See the remarks in the Introduction, p. 38. 
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lJ.orir.D1J. 

6 
XIII. B E (l ALl NG. 

END E' de rechte liui vande verheven fwaet­
heyt naer thefWicht, noemen. wy Hdlini, ma~r 
vande ghedaelde [\vaerheytl1aer het daelwicht, 
Daellini ,eu al[ulcke linien in t'gelueen, Trecklini. 

VERCLA RING. 

ALS de rechte lini C B der 1 2," bepaling noemen wy inde I' ende ~! 
f01:m HeRmi,maer inde ," ende 4" Daellini. Ende (ulcke linien(die 
bouen de voorga ende ons oock euewidich vandenfichrenderconnen 
oncOloetem) in t'ghemeen Trecklini. . ' . 

XI I I I. BE!' A L ING. 

END E als de Heflini ofte Daellini rechthouc­
kich is opden * Sichteinder" [00 noemen- \vy diè 
Rechtheflini, Rechtdaellini,ende hare ghewich­
ten Rechthefwicht , Rechtdaehvicht: Maer op­
denSichteinder fcheefhouckich we[ende., a!fdan 
ScheefheRini, Sçheefdaellini, ènde hare ghe\vich, 
ten Scheefhef\vicht, Scheefdaelwicht. 

VER C L A ft. ING. 

ALS de HdIini eii Daellini C B der I" ende 3"form vaode Il~ bepa­
ling, om dat (y door t'ghellelderechthouckich lijn op denlichteinder.wy 
noemen die Rechtheflini, en de{e Rechtdaellini,enue haer ghewjch1en E 
Rechrhefwichc,Rechrdaelwicht: Maer werende de HeRini ofte Daellini 
eB, fcheefhouckich opdenfichteinder,als indè i."ende 4" form,dan 
heeten wy die Schee{heRini, ende defe Schefdaellini ~ ende haer ghe. 
wichten E Scheefhwichr, Scheefdaelwicht • 

. Ie M I! Rex. 

WA E R Siebte;ntler hJ onl een 'WoortfoBgbemeen ende fJek!1;tlilibyde. 
Gr;ee~n Horizon,t'Welc~ de Lat;nen oock..ghebruyek!n, ende da" voorén at­
temet Finitor, ofte terminator virus, WJ enfoudtn daer af bier nietfegghen

7 

ouermits fon eyghen plaetl inde 1f. Sterconfl U;. Maer want den onghlUaU.igbe. 
flaep des spieghell der ta/en {ule" niet toeghe/aten en Imft, ooeldat dit \\"Ioordt 
hier tJAerdiclmaelfalghenmnt Worden,jüllen dat ,erelaren, doch "iet alt 'We­
finl/iek! bepAling defes bouex, '111 de "tlenen Als "(Jure", AldUI: Sichteinder is 

. . des 
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DEFINITION XIII. 
And the straight line from the lifted gravity to the lifting weight we call1ifting 

line, and the one from the lowered gravity to the lowering weight we call 
lowering line, and all sueh lines in gèneral we eall drawing lines 1). 

EXPLANATION. 
Thus, the straight line CB of Definition XII is ealled lifting line in the Ist 

and the 2nd figure, and lowering line in the 3rd and the 4th figure. And such 
lines (whieh besides the above mayalso he parallel to the horizon) are ealled 
in general drawing lines.· 

DEFINITION XIV. 
And when the lifting or the lowering line is at ~ight angles to the horizon, we 

call it vertieal lifting line and vertieal lowering line, and the respeetive weights: 
vertical Hfting weight and vertieal lowering weight. But when it is oblique to the 
horizon, we call it oblique lifting line and oblique lowering line, and the respective 
weights oblique lifting weight and oblique lowerin9 weight. 

EXPLANATION. 
As the lifting and the lowering line CB of the lst and the 3rd figure of De­

finition XII; heeause by the supposition they are at right angles to the horizon, 
we call the former vertical lifting line and the latter vertical lowering line, and 
their weights E: vertical lifting weight and vertical lowering weight. But when 
the lifting line or lowering line CB is oblique lo the horizon, as in the 2nd and 
the 4th figure, we call the former oblique lifting line and the latter oblique 
lowering line, and their weights E oblique lifting weight and obliqrie lowering 
weight. 

NOTE 12). 
If "sichteinder" were with us a word as common and familiar as "horizon" 

with the Greeks, which the Latins also use, and formerly sometimes "finitor" or 
"terminator visus", we should not mention it here, because its proper place is in 
astronomy. But because the regrettable sleep of the mirror of languages 3) has 
not permitted this, and also because this word wil/ frequently be used herein­
af ter, we shall explain it, but not as an essential definition of this book, for the 
reasons mentioned before, thus: Horizon is the world' s greatest circ/e, which 

1) This definition has been somewhat changed in XI; iv, I in accordance with the 
change in Definition 5. 

1), This Note has been omitted in XI; iv, I . 

3) This expression can only be understood in connection with Stevin's theory about 
the superiority of the Dutç1!::language, as developed in the Uytspraeck van de Weerdicheyl 
der Duytse Taef. Dutch is th't::-mirrçr of languages, i.e. alllanguages have to take example 
by it; but unfortunately this' mirror" has long slept, i.e. it has been neglected. 
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VANDI 'B!CRnU!tEN DUl WIEGCONST. ,7 
dés weerelts gr?OtA:ë rondr,dat haer lienlick d~el fcheydt \fan het, onlien'" ' 
lick: Djt U; (Jntle~ yeel ro;J~~J die i"de Ster",tft bep4tb 'Worden.foo ijJer tt~ , 
bet aldermerck,!ll&fle .flbt}deillJe oo,gbenflbjnlIClden opperflenbAluen 'Wee­
,relt~lool vanden ondernen,endlin ons anfien den bemel meIftin o",treek... naee­
k!nde)t'",elek..Vllcor1l",entlic~1 (chijm l'ande hooebfle plaets ee,fder contreyen, 

, ,ofte op eelf 'Water danbem nergbens lAndt en 'Vertoocbl; ElIde ,,"nmits ons ght. , 
,', " jiebllangs dIT eerden ofte lAngs bet 'Water niet ,Dorder Jlreck...en en ellndAn lot ' 
~' diens rOlldtivoornoemden omneck...,ende dm;n eindel, flo.'Wort d.,rondt ' , 

gbenoemt den sicbleinder ,tlat;' tien Binder 'Van "gbeftcht.E1lde alle platten,,' " 
, die op I'eertrkk... PilndenS;ehteinder .. tUmJdicb ft;" (welek! b, ons ghemee- P arallel&: 

",lick... gbe[eyl WortIen op "WIlIeTpIU Ie ligghén)- "Wnden * lijckj}teuc.kglick.. MefIIpho,.,,,. 
" Doek... fte~te;nders ghenoeml. Ic.k..feglijel{f}reuckjick... "Wilnl eygbentliek...ofte h' ' " 
,,- 'Wiftonileluk;.e" iJfer ghe'-n ander ,dAn d4' door des 'Weerei,s middelpllntjlreéf. ::'/lt ,mllt.-

, " " ,,' , 'HeMEReK:' " " , 
Di! form ,,,nden Weegcon'fligb,en,1fPilaer., ~ ,de fl(u~ der * ~titcon~,mAer'Colum1l~. 

"Wl nemen bierftin /fof eenumdigbn fWAerbeyt It 'Wtfo,,;ènde ftingrondr end~G,omem&. 
dIefol piere""te». WAlde gbnntene ronSlwoorden belAngt inl L"'~lI aldu ' 
gbebrllJek.J~ '. 

}d4te;;/I , lStóf ' 
Form4 ' ' Form 

. :Bff~éhi& Daet 
SlIbieéfllm Grondt 

, A;u"Elum , Andeuing 
'Ghellacht ' 
Afèomft ' 

, .. Gen'" , 
'spe&ies 

1>tfinil;o 
, Propoftt;o' 

. , problem/l 
. " ,',' tbeor~m4l' 

&ttÎo 
" ~prDpo;t;(1", " 
, 'eAsqtlales " 

S;milis 
B"emplum ,. 
CelJtram grauitAIÎ4 
bÎl 
Diameter 
circumferemw 
paraael. 
Homologa lAt". 
811perjiçill ' 

, Bepaling 
.VoorA:el 
Eyfch 

DaervoorVerto6ch 
(ullen wy Reden ' 
r.OO·L, nig' e', Ever~denhey.t 
1\ ua Even " ',' 
Duytfcl:.ie" , ' 
fte11en Ghelijèk~" " , . 

Voorbedt ' 
Sw~erheyts middelpunt 
As 
Middellirii ' 
Omtrèck 

I 
Ellewydeghe, , 
~1!A:andighe(ijden 

A -4' ' pIanum 
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separates its visible from its invisible part. That is, among many circles which are 
defined in astronomy th ere is one which is most notabie, apparently separating 
the upper half of the celestial sphere from the lower half and touching in our 
view the heaven with its periphery, a fact which becomes most completely ap­
parent from the highest Place of a region or on an expansé of water wh ere no 
land presents itself to our view. And, since our sight cannot extend along the 
earth or the water beyond the aforesaid periphery of that circle, and ends th ere­
in, that cïrcle is called the C( sichteinder", that is the C( einder 'van t' ghesicht" (ter­
minator of sight). And all those plan es which on the earth are parallel to the 
horizon (which with us are usually said to be level) are also cal/ed horizons 
metaphorically. I say metaphorically, for in the proper or mathematical sense 
there is no other horizon but that passing through the centre of the world. 

NOTE 11. 
The form of the prism as considered in the art of weighing is the same as in 

geometry, but we here take its material to be everywhere equally heavy, and its 
base and top to be squares. As to the common technical words, used as follows 
in Latin: 
materia stof - material 
forma fprm - form, fjgure 
ettectus daet - practice 
subiectum grondt -medium 
adiunctum ancleuing - attribute 
genus gheslacht -genus 
species afcomst - species 
definitio bepaling - definition 
propositio voorstel - proposition 
problema eysch -problem 
theorema vertooch -theorem 
ratio we shall use the reden '-ratio 
proportio following Dutch everedenheyt -:- proportion 
aequales words for them even -equal 
similes ghelijcke - similar 
exemplum voorbeelt -example 
centrum gravitatis swaerheyts -centre of 

middelpunt gravity 
axrs as -axis 
diameter middellini - diameter 
circumfërentia omtreck - circumference 
parallelae euewydeghe - parallel Iines 
homologa latera lijckstandighe - homologous 

sijden sides 
superficies vlack - surface 
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8 S. ST E V r N S r. Bot C K •. 

PI/mum Plat 
Cols",,,,, Pilaer 
.Aritbmet;cII . Telconfr 
Geometr;" Meetcon.fl: 
.Ars Mat/Jemirt;,,, WilConO: 
Matbt1l1oll;C111 Wifcoil/lnaer 
M a,hem",he W i {con IUick • 

. WEL C K I: La'~nflbe met eet/iglJt ;Inde, dieder bJ mlleghen ,,,Qenu, til 
",eerder dAerheyt, fomwylen i"den c"", {uUen /ir;vfPJ neJlell h4er tlUJtfibr. 
De(e drie letteren JI. b. E. 41temet inde ,,,,,t glJeffelt beteeçl<.!nen 41111 tM'lheytlt. 
voornel, bou,k.., Etldides,,,/s 2. v. 6. b. E.d.tl ii te [egghen het 2." ",,,.nel tlu 
60 

.. bOIl'" VII" Eudides. 

BEG H EER TEN. . A· N G HES I E N fommighe (ake~ als beghinfelen door ghemeenc 
. weren{chap bekende hjn, ende gheen l>ewijs en behóuven; An. 

der bedeéh:licker den bcrifpers rot ftor (ouden dienen, om te frraffen 
Math""atÎ- c'ghene gheen ftraf en verdiene,Wy fullen naer .. WilconO:naers ghe .. 
t"NnI m.". bruyck. eer wy rot de voorO:eUen commen, begheeren dat ons alfulckc 

toeghelaten worden. . 
·1 .• B IOHIIRT.!. 

W y begheeren darmen toclate eueR ghc\vich­
ten an euen ennen oockeueftaltwichtich te fijne. 

r I. BEG H EER T E. 

!!~th,m.ti- END E ~nde"'wi(connighe lini alle ghewicht 
te connel1 hanghen ofte daer op te connen rufien, 

· {onder dat fy oreke ofte buyghe. . 
. I J J. B E C H EER. T E. 

END E de f\vaerheydt hoo­
gher ofte' leegher hangende, altijt 

· van een felfdç ge\Vicht te blijven. 

V I! R. C LA Il ING. . . 

ALS de Cwaerheydt A neerghetrocken lijnde. 
rot B. ;?,ldaereuenCoo{waerte wefen,ofcè fulc-

· ken machtan C D cedocn,als fy terplaets van 
A dede. . 

c D ,-----

uu. Bi! .. 
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planum 
columna 
arithmetica 
geometria 
ars mathematica 
mathematicus 
mathematice 

plat 
pilaer 
telconst 
meetconst 
wisconst 
wisconstnaer 
wisconstlick 

111 

- plane (figure) 
-prism 
- arithmetic 
-geometry 
- mathematics 
- mathematician 
- mathematically 

We shall sometimes give these Latin words, with some more that may occur,' 
in the margin by the side of the Dutch words, for the sake ot greater clearness. 
T he three letters v.b.E., somelÏmes tound in the margin, signity tor brevity' s sake 
"voorstel" (proposition), "bouck" (book), "Euclides"; tor example:, 2v.6b.E. 
means the 2nd proposition ot the 6th Book ot Euclid. 

POSTULATES. 
Since some matters of an elementary nature are common knowiedge, and need 

not be proved, while other matters of a more veiled character might give the 
critics cause to criticize that which does not deserve criticism, we shall, af ter the 
custom of mathematicians, before arriving at the propositions, postulate that the 
following things be granted. 

POSTULATE I. 
We postulate that it be granted that equal weights at equal arms are also of 

equal apparent weight. 

POSTULATE 11. 

And that at the mathematical line any weight can hang or rest without its 
breaking or bending. ' 

POSTULA TE 111. 
And that the gravity always keeps the same weight, no matter whether it hangs 

higher or lower. 

EXPLANATION. 

And that the gravity A, being pulled down to B, has the same weight in that 
place or exerts on CD the same force as it did in the place Al). 

1) It is only in the Explanation that the meaning of the Postulate becomes manifest: 
it is not only the weight of the body which is unchanged when it is elevated or lowered, 
but also the influence it exerts on the lever. 
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'VAND' BEOHINUt.!N' DIR WE!OCONST. , 

J I I J. BEG H EER TI. 

· EN DE . dat men bydes pilaers be[~hreucn plat 
e\velck hein door de Ian.gde des as deelt, verftaen 
fal den voorgheftelden Pllaer. ' 

. V E Re LAR ING. -

A LswefendeA Been pilaer diens 
.as C D, ende 'de felm: doorfneen met 
eenièh' plat als E F.G 11. dannen 
door. t'Oc::[ereuen plat E F G H. al, de , 
reil: achterghelaten .... ved1:~n f.'ll den ' 
ghegheueu piLter. ." . 

V.BSGBEERT!. 

EN 1) E . alle hanghel1de linieil voor· evewy'" 1'.,.lltlii. 

dighe ghehouden te \yorden. 
. . VI;'RCL'All;ING. 

D E redenisdefe; LaetA B'C D den eerdèJoot fijn, w~ns middel-' . 
~t1nt E,ende· hchtdnder AC;endeF G eènbälck;.èuewydieh vanden HDriJ:AD, 

ftchtcincler A C, diens balcx evenennen H F, H G; eude euen [waer-
heden daer an J, K; alwaer hetblya, dat dehangh~óde linien F J, ende 
G K, gheen euewydigheen fijn, 'tnacr" . 
onder naerder malcander dan bo:· e"· .. - . 
uen; Laet dae.rnaer den bal .. c F G ghe- ' .' .. ' L' 
keer~ worden op t'v~fi:pu~t H, a![oo . ' I . 
dat G comme daer n\1 LIS, endc: F Ó N 
(laer M. ende K fal com~ell daer nu' . G 
N, endé I daer nu 0 IS, ende den ti . 
hOllCk L M E is naetder den recht­
hou ek dan M L E, ,waer duer 0 (als 
in het volghende'11c'voortlel blije- M 
ken fal) naer de gheftalt fwaerdel' is 
dan N. Vyt defen volght oóck dat 
onder alle lichamelieke fonnen die 

· inde namer beA:aen, fo en ifièr gheen 
ander. ., wifconftelick (prekende, D M.tbmull; • 

· dan dendoot, an wiens fwaerheydts . , •. 
middelpunt het lich;tem door ons ghedacht hanghende '. alle gheftalc 
houdt diemen hem gheefi; 0 fte door nvelck alle: plat, t'lichae~ deelt 

. . '. 'BlO eve. 
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POSTULATE IV. 

And that a plane through the axis 1) of the prism shall stand for the given prism. 

EXPLANATION. 
Let AB be a prism, its axis CD, and let the prism be cut by any plane, as 

EFGH. That the plane EFGH, all the rest omitted, shall stand for the given prism. 

POSTULATE V. 
And that all verticals be held to be parallel lines. 

EXPLANA TION. 
The reason is the following. Let ABCD be the terrestrial sphere, the cent re 

of which is E, the horizon AC, and FG a beam parallel to the horizon AC, the 
equal arms of this beam HF, HG, and let there be hanging therefrom equal gra­
vi ties I, K; from which it may be seen that the verticals PI and GK are not parallel 
lines, but are nearer to one another at the bottom than at the top. Let then the 
beam FG be tunied about the fixed point H so that G comes where L is now, 
and F where M, and K will come where N, and L where 0 is now, and the angle 
LME is nearer to a right angle than MLE, owing to which (as will become ap­
parent in the 22nd proposition. hereinafter) 0 is heavier in appearance than N. 
From this it also follows that among all the ccirporeal forms existing in Nature 
th ere is, mathematically speaking, none but the sphere which remains at rest in 
any position given to it, when conceived to be suspended from its centre of 
gravity, or which is divided by any plane through the centre of gravity into parts 

1) The axis of a prism or a cylinder is the straight line joining the centres of gravity 
of the parallel faces. The axis of a pyramid or a cone is the straight line joining the vertex 
with the centre of gravity of the base. 
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I~ S. ST E V INS I. JI 0 V C IC. 

in euell:altwicbçighe deden, maèr om de.oneindelicke verfcheyden ghe­
nalten, rullender oneinddicke verCcheyden fwaerheyts middelpunten in 
lijn. Oocken {oude (teghen (volgende r·voorCl:el) defwaerCl:efwaer. 
heyt niet fukken reden hebben tot de lichttle,.·a1s den fangfien erm 

. torden cortften1maerd'cenefoudc naerde gheftalt f,?erdec fijn"om 
dat haer houck plomper ende den rechthouck naerder IS dan des andeu 
houek. Maer om t'(due oy voorbede te vercla­
ren, laet A B den eordien errn lijn, diens ghe­
wicht C, ende A 0 den lallgften errn , diens ghe. 
wicht E in fukken reden (y eot tghewicht C, alS 
A B tot A D, ende. F fy c'fweerelts middelpunt.;. 
Alwaer blijél: dat den nOllek F BA plomper ende 
den rechthouck naerderis, dan den bouek A D F,. D 

. waet uyt volght(door rvoortioemde 11· voorftd) 
dat C nacr de ghefl:alt {waerder fal lijn danE. 

Alle delè ongheuaUen (pruyten daeruyt, dat 
FE met GEin d'eerfl:e form, ofte SF met D F 
der tweede form,gheen evewydighe ljni~ en lijn: 
Maer ouermits dat verfchil in alle t' ghene de men· 
fehen weghen, onbemerekelickis, want den balck 
{oude al veelmilen lanck moeren lijn eerhem dat. {óade éonnen open­
baren, CoobegheerenwydacCe. voor eu~wydighe ghehouden worden.~ 
Wel:is w.aer;dilr, wy die anfic:nde voor. t'ghene (r fijn, volcommelick {ou­
dehconnen .wercke~ na haerliedergh~da~nte, maer wantdac moeyelic­
ker· {oude wefen, ende tot de-läeclé, dat 1$ de W' J! J! G'D AE T nochtans, 
ciet_ voorderlicker,fo ut becer ghc1accn.. . 

HET 
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of equal apparent weight, but because of the infinite variety of forms there will 
be an infinite number of different centres of gravity in them. Also (contrary to 
the lst proposition hereinafter) the heàvier gravity would not have to the lighter 
the same ratio as the longer arm to the shorter, but the one would be heavier in 
appearance than the other, because its angle. is more obtuse and nearer to a right 
angle than the angle of the other. But in order to explain this by an example, let 
AB be the shorter arm, its weight C, and AD the longer arm, whose weight E 
shall have to the weight C the same ratio as AB to AD, and let F be thecentre 
of the earth; then it appears that the angle FBA is more obtuse and nearer to a 
right angle than the angle ADF, from which it follows (by the aforesaid 22nd 
proposition) that C will be heavier in appearance than E. . 

All these difficulties result from the fact that FE and GE in the first figure, 
or BF and DF in the second figure, are not parallellines. But since this difference 
is imperceptible in all things weighed by us - for the berup. would have to be 
many mil es long before it would become perceptible - we postulate that they 
be held to be parallel lines. It is true that, taking them for what they are, we 
should be able to operate exactly according to their nature, but because this would 
be more difficult, and yet would be of no advantage for the practice of weighing, 
it is better not to do this. 

I 
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HET AND'ER DEEL 
V A N DE VOO R S TEL L E N. 

I. V.B 1l T 00 eH; t. Voo R S'T I! t. "Th""''''II. 

WE S ,E N DE t\Vee euefl:alt\V'i~htighe [\Vaer~ prop,fili{}, 

heden., de fwaerfie heeft fulcken reden rot de' ' 
li eh dl:e" als den langfiel}ertn totde~ cordlen. 

Ie VOORBEEtT~ 

~~~n G HEG H B VEN. Laet ABC Deen pilaer lijn weghen- Dlltllm. 
~~~. 1nIIo.'-...'" de 6 lt. welcke ghedeele fy in 6 euen deden, door'" plae- PllUlfI!flr" 
~~ ........... - ten euewydièh van fijn grondt A 0, als E F, G H, IK, ullf. 

L M. N 0, fniende denasP Qin R,S, T, V,X: Laet 
ons nu nemen L MOA voor de fwaerfte fwaerheydr, 

w;:'iJt1.;.r:~,;x;;J wiens fwaerheyts middelpunt is S, ende L Me B voor 
de lichcA:e (waerheydr. wiens ' 
fwaerheytsmiddelpunt is X , ' , 
en SX is dier deelen balckdoor 

,de t bepaling, en T,is t'fwaer- ' 
, heyts middelpunt des heden 
pilaers ; ende T I d'hanthaef, 
waeran L MD A ende LM 
C B

d
, cTveft;~ltf.id,wichl [ic~hangen, ..J. E G lL 'l " 

, en e X IS en angllen erm, ~..::;:-...:r---=-l--T:"-""---1 

ende T S clen coreften door de ]p1-4--'S!:!i--T4---.:v;--,x9--:\ct 
se bepaling. T"B B G HEB 1l DE. ' ~4/iIIl"'-' 
wy moeten bewyfen' dat ghe- D l' H KMO C 
lijck de fwaerfte fwaerheydt 
L MOA. eot de lichdle L M C B, alfa den langften erm T X, ~ot den 
cordlen TS. T,UWI I s. De fwac:rfte fwaerheydt LMDA weeghe I?nn,nRr,,­
, "" 11:>, ende de licht/leL M C B 2. 11:>. ende den lang Hen erm T X 11#. 

heeft rulcken reden toe de contle T S, ghel,ijck UDt I doorr'ghegh_even: ' 
Maer,ghelijck 4 reSt 1, alfoo 1 tot I,ghehjck dan de fwaerfte fwaerheyc 
L M D A ,tOt de tichdk L M C B, alfa den lang~en erm T X, tot den 
-conften T S. . ' MlJtb",,1II1.' 
'lt.. K Á F. II op darmen mèt en dencke dit daer alfa by gheualle ghe:- eflm Mmm-
1 V.l Ccicdt te fijne, wy fullender * Wifconftichbewys af doen aldus: flrlll;'71"". 

I Ie VOORBEl!tT. 

, TG H,! G H ! VEN. Laet ABC 0 wederom een pilaer ûjn,ghed,eelt 
B 2. . meteen 
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THE SECOND PART 
OF THE PROPOSITIONS 

THEOREM I. PROPOSITION I. 

117 

Given two gravities· of equal apparent weight, the heavier has to the lighter 
the same ratio as the longer arm to the shorter. 

EXAMPLE I. 
SUPPOSITION. Let ABCD be a prism weighing 6 Ibs, which shall be divid­

ed into 6 equal parts by planes parallel to its base AD, as EF, GH, IK, LM, NO, 
meeting the axis PQ in R, S, T, V, X. Let us .now take LMDA for the neavier 
gravity, whose centre of gravity is S, and LMCB for the.lighter gravity, whose 
centre of gravity is X; then SX is the beam of these parts bythe 7th definition, 
and T is tbe centre of gravity of the whole prism, and TI the handle at which 
LMDA and LMCB are hanging in equality of apparent weight, and TX is the 
longer arm and TS the shorter arm by the 8th definition. WHAT IS REQUIREO 
TO PROVE. We have to prove that as the heavier gravity LMDA is to the lighter 
LMCB, so is the longer arm TX to the shorter TS. PROOF. The heavier gravity 
LMDA weighs 4 Ibs and tbe lighter LMCB 2 Ibs, and the longer arm TX by the 
supposition has to the shorter TS the ratio of 2 to 1. But as 4 is to 2, so is 2 to 
1; therefore, as tbe heavier gravity LMDA is to the lighter LMCB, so is the 
longer arm TX to the shorter TS. 

But in order that it may not be thought that tbishappened only accidentally, 
we shall give a mathematical proof of it, as follows. 

EXAMPLE 11. 
SUPPOSITION. Let ABCD again be a prism, divided by a plane parallel to 
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uS. S T·E V r N S ,. Be v e x 
met een plat euewydich van AD, als E F, fniende den as G H, wam l1. 
in I,ende het fwaerh6!yts middelpunt van het deel EF D A lY K, int mid..­
del van G I, ende van het deel "" . 
E F C 8, fy L int middel van 
I H,en des heels ABC Dfy M 
int middel" van G H, ende 
M N fal der deelen E F D A 
ende E FeB handthaeF lijn, 
dacr an {iy eueftaltwichtiCh 

A ~ hanghen. I 1: B 
Zo Ghenlllt. T lS E G HE ER D E. Wy moe... G " ":" "" "-M-,-:I:---::l:t-"I-... L=--" -{I"t"~" ten bewyfen dat ghelijck het . • .... 

lichaern ofte de fwaerheydt ~------=~--4 
(cwelck hier een felfde is om DI'. C 

J'~/"ti~nt. "IJ haer eueredenheydt, want" "" 
ghelijck dichaem E F D A, tot tlichaem E FeB ,alroo" dielTS fwaer.:. 
heyttotdefens,ouermits den pilaer deor tghefielde oueral eenuaerdi· 
gher fwaerheyt i~) van E F D A,tot E F C B, al[o den langfien etnl M L, 
tOt den corefien M K. TB E WY S, 1· LID T. M H is euen an M G 
doortghegheuen,laet tot elck doen K M,foo [al dan K H euen lijn an 
M G met K M ;daer naer van d'eene ghetrocken G K, ende van cl'andes; 
KI (welcke G KendeK I euen lijn door tghegheuen) foo fat K M met 
K Meuen blijuenan I H;EndehaerheiftenalsK Mendel LfuUenoock " 
euen lijn. I Ie LID T." Laettot dek (te weten KM ende I' L) doen 
M I,Ende M L faleuen fijn an I K. I 11· LID T. Ghelijck G hot haet 

Jllttrnam helft KI, al[o 1 H tot haer helft I L, ende aoor * oneranderde cl'Iereden .. 
p,~pDrliQnem heyt ghelijek G I tot I H. alfo K 1 lot 11, maer ~I iseuen an M L doo~ 

het ')..< lidt, ende I L anM K door het 1
c lidr, daerom ghelijck G I tot 

" I H,al[ooM L rotM K; Maerghelijck G I totl H,al[ö het lichaem ofte" 
de [waerheytE F D A, tOt E FeB. Ghelijckdan defwaerfie fwaerheyt" 
E FD A, tOt de lichtfre EFCB, alfo den.langfien errn M L, tot den 
cordlen M K. 

N v mocht yemandègghen, gay hebt dat voorl1:el wel beweren in 
" " deelen die [[amen" een heel pHaer maken eenvaerdigher [waerheyr. 

maer wie weet of dat al{o plaets fal houden in allen anderen verfcheyden' 
deelen van ongheCchiékr form, ende oneuefwaerder fto~daerom {ûl­
l~n wy·deghemeenheydtdesvoorftels aldus bethoonen: Laet 011S ach.. 
ten dat den balck K L der I" gbell:alt hier bouen, in haer plaers bliue, 
ende dat het ftick E F D A neerghc:trccken wordt, ende dat het blyue "" 
hanghende met een lini uyt lijn fwaerheydts middelpunt an tpunt K,. " 
ende dat infghelijcx ooek neerghetroeken (y het ander fticK: E F C B~. 
ende dat het blijue hanghende by lijn fwaerl\eydrs middelpunt an 

"tpunc 1,. 
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AD, as EF, meeting the axis GH in I, and let the centre of gravity of the part 
EFDA be K in the middle of GI, and that of the part EFCB, L in the middle 
of IH, and that of the whole ABCD, M in the middle of GH, and MN shall be 
the handle of the parts EFDA and EFCB, at which they are hanging in equality 
of apparentweight. WHAT IS REQUIRED TO PROVE. We have to prove that 
as the solid or the gravity (which is the same thing in this case on account of 
their proportionality, for as the solid EFDA is to the solid EFCB, so is the 
gravity of the former to that of the latter, since by the supposition the prism is 
everywhere equally heavy) EFDA to EFCB, so is the longer arm ML to the 
shorter MK. PROOF, FIRST SECTION. MH is equal to MG by the supposition; 
add to each KM, then KH wiIl be equal to MG plus KM. If then GKis substract­
ed from thC7 one and KI from the other (which GK and KI are equal bythe sup­
position), KM plus KM will remain equal to IH, and their halves, as KM and 
IL, "will also be equal. SECOND SECTION. Add to each (viz. KMand IL) MI; 
then ML wiIl be equal to IK. THIRD SECTION. As GI is to its half KI; so is 
IH to its half IL, and by taking the terms alternately: as GI is to IH, so is KI 
to IL. But KI is equal to ML by the second section, and IL to MK by the first 
section, therefore, as GI is to IH, so is ML to MK; but as GI is to IH, so is the 
solid or gravity EFDA to EFCB. Consequently, as the heavier gravity EFDA is 
to the lighter EFCB, so is the longer arm ML to the shorter MK 1). 

Now someone might say: You have proved this proposition indeed of parts 
which together constitute a complete prism made of material which is everywhere 
equally heavy, but wh.o knows whether the proposition wiIl also hold with regard 
to all other different parts of irregular form and made of material which is not 
everywhere equally heavy. Therefore we shall prove the general validity of the 
proposition as follows. Let us assume that the beam KL of the lst figure above 
remain in itsplace, and that the part EFDA be pulled down, andremain hanging 
at the point K by a Hne from its centre of gravity, and that likewise the other 
part EFCB be' also pulled down, and remain hanging at the point L in its cent re 

1) For a criticism of this argument, see the Introduction, p. 40. 
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V A N 1)! B'G H I N $'I! tiN D U\ \V BEG CON $1', 

tpunt L,~nde dat E FeB niet 
en ghenake an E F 0 A, ende ~~ 
haer g~efraltfy dan (00 dees ~ , 
form uytwyfr, Nu doen het ' " l~ L 
lichaem in d'eerfre , gheftalt A 1 r~--":; 
binck ande hanthaef M N, Ij, :E 

,alfdoèn was E F 0 A euefraIt- ' .-...,..-~....:::..::...-..... 
wichtich met F. FeB; Maet 

I ~. 

• tghewichtE F D A in dees ,'-----, __ I F ' 
tweede ghdWt neerghetroc- J) " ",EE=r,,: "'0' ken (ynae~ en brengt an, K L 
g~een meerde~ noch minder, 

, fwaerheyt dan 111 d'eerfre ghe­
, ftalt doo{ de ~. begheerte. 

, SghelijcKen brengt tghewicht 
F. FeB der tweede ghefralt. an L Kgheen meerder 6Vaerheydtd'an in 
d>eerfre gheftalt. dae[om de ghewichten der tweede ghefra!t fijnan K L 
de {elfdedîe (yin d'eerlkwaren., daerom oockde. balck K L blijft noch 

, inde felueeerfreghefralt, wáer duer E F D A noch eueO:altwichtich blijft 
met E FeB, De ilicken· dan des pilacrs blijuen foo wel eucfraltwich-. 
rich verfcheyden, als doen'LY afl. malcanderen waren, ende' de ermen 
oock inde (eIue reden. " 

DIT, (ofynde,laet ons~e lichamen E F D A ende E. FeB dercwee-
de gheftalt ander formen gheuen, " 
die aIfoo duwende' (neemt dat de ',.' S.. ' 

, '. ~f fyvan was, deye, ofte ret' (ooda- ' 
nich t'welck fulcx lij de ) dat E FD A 
der tweede ghefralt, fyE F D A deler ' 
derde ghefralt, ende dat E FeB deL" 
tweede gheftalt. (y E FeB derer, 
derde'ghefr~lt; Ende is openbaerdat 
KL noch in haer fe1uegheftalt fal bly­
uen, ende'de ermen M L, M K, inde 
felue reden, ende veruolgens E F D A 
DOCh euefraltwichrich met E FeB. 

, want dees verandering der form ( al 
de tlofbliuende Jen veroir(:tea gheen 
verandering des ghewichts. 

.J<. N 

[. 

F 

L 

B 

L A I T ons ten laetfrell weeren, E F D A der derde gheftaJt ende 
hanghen in diens plaets een lichaem van loot des felfden ghewichts~ 
ende inde plaets van E F C J. een hauten ,lichaem des {ehlen ghe-

. '. ' IJ 3 wiches, 

I . 
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of grllvity, and that EFeB do not touch EFDA; then their position will be such 
as this figure shows. Now when the solid in the first figure hung at the handle 
MN, EFDA was of equal apparent weight to EFeB. But when the weight EFDA 
is pulled down in this second figure, it does not cause any more or less gravity 
to hang at KL than in the first figure by the 3rd postulàte. Likewise the weight 
EFeB of the second figure does not cause any more gravity to hang at LK than 
in the first figure. Therefore the weights of the second figure at KL are the 
same as in the first figure, and therefore also the beam KL remains in the po­
sition of the first figure, owing to which EFDA remains of equal apparent weight 
to EFeB. Thus the parts of the prism, when separated, remain of equal apparent 
weight just as when they were joined, and the arm also have the same ratio. 

This being so, let us give other forms to the solids EFDA and EFeR of the 
second figure, moulding them in such a way (assuming the material to be wax, 
day or something of the kind, which shall admit of it) that EFDA of the second 
figure shall become EFDA of this third figure, and that EFeB of the second 
figure shall become EFeB of this third figure. Then it is manifest that KL will 
remain in the same position, and the arrns ML, MK will have the same ratio, and 
consequently EFDA will still be of equal apparent weight to EFeB, for this 
change of the form (all the material remaining) does not cause any change in the 
weight. 

Let us finally take away EFDA of the third figure, and hang in its place a 
solid of lead of the same weight, and in the place of EFeB a wood en solid of the 
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14- S. Sr IVIN 5 i. BOvclC 

wichts, wiens vierde ghefralt alrdan fy 
als hier neuens.Ende is kennelick dat 
K L noch inde (eIue gheO:alt (al bly,,:" 

Gh n lt uen, ende veruolghens E F 0 A noch 
".. '". eueftaltwïchtich met E FeB , ende 

de ermcn noch inde (elue reden. 
J . 

tIl. VOORBEELT. 

MEN can tvoorgaende ~k he­
thoonen~ blyuende de twee Cwaerhe­
Jen hanghende an eenen Iichamdic­
ken· balck, in ·deCer voughen: L~et 
den pilaer ABC D ghefneen lijn in 
twee deden, met een' plat door den 
as E F, ende den aç des on· 
·derften deels E C [y G H» 
cnde E C fy doorfneen met 
een plat 1 K ellewydich van-

A 

.D 

y 
.. 

L 

.. den grondt E DJ liliende den 
as G H in L, ende het fwaer­
heydcs middelpunt van het 
deel IK DE (y M incmid. 
del van G L. ende van het 
deel I KeF Cr N int mid­
del van L H, ende des beels 

;I~I-===::k;=~:tr_· __ -=I.;rf~ .. ~tr-ii& 
J) K. C 

. ABC 0 fr 0 in midddvan E F, ende 0 P fyCwaerbeydts middem..: 

. ni des heelsA B ç 0, ende M Qvan IK 0 E, ende N R van I KeF. 
Dit [00 . lijnde tis 'kenridié:k dat de.hedspilaersrecheeE1ijde, euewieh-
neh is teghen haer nincker. .. 

LA ET ons on het onderfre 
deel E F C D oeertrecken,aIfö 
.dat het hlyue hang bende ande 
linien M Lende N R, als hier 

.neuens. Ende is openbaer dat 
den lil:hamdkkébalc A B FE 
noch in haer eerfre ghefralt fal 
blyucn. Laet ons nu achten 
dat het deel I K DE, ghefneen 
ly van 1 KeF, ende dat dek 
ded vallé mach daerr wil,maer 
{y han~hen all haerfwaerheyts 

J 
» 

B 

<L I 
1 0 

middel-
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same weight, the situation then being as shown in the annexed fourth figure. 
It is then evident that KL will again remain in the same situation, and conse­
quently EFDA willstill be of equal apparent weight to EFCB, and the arms 
will still have the same ratio. 

EXAMPLE 111. 
The above mayalso be shown when the two gravities remain hanging from a 

physical beam, in the following way: Let the prism ABCD be cut into two parts 
by a plane through the axis EF, and let the axis of the lower part EC be GH, and 
let EC be cut by a plane IK parallel to the base ED, meeting the axis GH in L, 
and let the centre of gravity of the part IKDE be M in the middle of GL, and 
that of the part IKCF, N in the middle of LH, and that of the whole ABCD, 0 
in the middle of EF, and let' OP be the centre line of gravity of the whole ABCD, 
and MQ of IKDE, and NR of I"f(CF. This being so, it is evident that the right 
side and the left side of the whole prism are of. equal weight 1). 

Now let us pull down the lower part EFCD, in such a way, that it shall remain 
hanging from the lines ML and NR, as shown in the annexed figure. Then it 
is manifest that the physical beam ABFE will still remain in the situation of the 
first figure. Now let us suppose'that the part IKDE be cut from IKCF, and that 
either part is free to fall at will; but they are hanging at their centres of gravity 

/ 
1) Read: of equal apparent weight. 
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VA H Ol BI CH.I NSBt IN »ER W IiI!G eON ST. IS 

. middelpllnte!l M,N,fthouden dan haer eerfte ghegheuen ghdblt door· 
de -te bepaling, daerom A B FE blijft oock noch in fijn eerfie ghedaen­
te. Maer IKOE, fulcken reden te hebben tot 1 K Cf. als den erm 
o R, tot den eem 0 ~ is vooren beprouft; lnder vou,ghen d~t ~hene 
cerft betoocht was anden weegcOriftighen bakk (dat 1S een lim) {ulcx 
hebben wy hier verdaert an een lichamelicken. T B E SL VY T. We-Co1l&u,fi,. 
tènde dan twee euelblrwichtighe fwaerheden, de fwaerile heeft ~lllcken 
leden tot de lichtfte (van wat fiof ofte form oock de lichamen fijn) als 
den langften CIm tot den cortften, twelck wy bewyfcn moeftea. 

VER VOL G. 

V Y T het verkeerde des voorgaenden voorftels. volcht, da,t hebben­
de de fwaerfte fwaerheydt fulckenreden tot de lichtfte~ als den langfren 
erm toe den cortlten.datdie cweefwaerhedeneuefialtwicbtich fijn. 

I. EYSCH. Jr. VOORSTEL •. 

W B SEN D E ghegheuen bekende fwac:rheden.,haer hanchhaef te 
vinden. 

JC Voo Jl BIEl,'!! .. 

Tc H ! G· H E VEN •. Laet d' een fwaerheyt A fijn weghende ~ H7.han .. 
ghende an C , d' ander B van ,tb hanghende an . 
Di ende C D ti balck. 

TB E C HE E A D E Wy moeten haer hanthaef 
vinden. Tw J! R C IC. Men fal C 0 alfo deelen,dat 
haer meefte frick naeA: de fwaerheydcs middellini 
van de minfte (waerheydt, fukken reden hebbe 
tot het minfte ftick, ghelijck de meefre fwaerheyt 
tot de minfte, twelck fy in E. te Weten datED 
{uleken rede.n hebbe tot E C, als 3 tb van A, tot. 
I tb van n. lek feg dat de hanghende door E, als 
E F,d'hamhaef is .. 

IJ VOOJlIBEELT. 

1 

TCB'IGH'IVEN. Laetd'een fwaerheydtfijn den pilaer ABCD 
weghende 6 tb, Jdtedeelt als den pilaer int l>eghin des eerfien voorfteIs; 
Ende an Q.hangne een ghewieht Y van t 1. it;. Tl! E G H 11 E R DE. Wy 
moeten d'handthaef vmden. Tw E Jl C K. De fwaerheydcs middel .. 
lin.i des pilaersis I T~ en van cshewi'bt y is B ~ ende T Q.;.is balde, 
.. defelue 
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M, N, and"they thereforeremain in their first given situation.by the 4th. definition. 
Hence ABFE alsostill remains in its first situation. But ït has been pioved before 
that IKDE has to IKCFthe same ratio as the arm OR to the arm OQ. Therefore, 
what was first proved with regard to a beam as considered in the art of weighing 
(that is a line), we have here explained with regard to a physical beam. CON­
CLUSION. Given therefore two gravities of equal apparent weight, the heavier 
one has to the lighter (no matter of what material the solids consist and what 
form they have) the same ratio as the long~r arm to the shorter, which we had 
to prove. 

COROLLARY. 
From the converse of tlJe preceding proposition it follows that if the heavier 

gravity has to the lighter the same ratio as the longer arm to the shorter, the two 
gravities are of equal apparent weight 1). 

PROBLEM 2) I. PROPOSITION 11. 
Given two known gravities, to find their handle. 

EXAMPLE I. 

SUPPOSITION. Let the one gravity be A, weighing 3 Ibs, hanging at C, 
the other B of 1 lb, hanging at D, and let CD be the beam. WHAT IS RE­
QUIRED TO FIND. We have to find their handle. CONSTRUCTION. CD 
shall be divided in sueb a way that the longer segment of it, adjacent to the 
centre line of gravity of the lighter gravity, shall have to the shorter segment 
the same ratio as the heavier gravity to the lighter, and let the point of division 
be at E, to wit so that ED shall have to EG the same ratio as A (3 Ibs) to B (1 
lb). I say that the vertical through E, as EP, is the handle. 

EXAMPLE 11. 
SUPPOSITION. Let the one gravity be the prism ABCD, weighing 6 Ibs, 

divided like the prism at the beginning of the first proposition; and let there 
be hanging at Q a weight Y of 12 Ibs. WHAT IS REQUIREO TO FIND. We 
have to find the handle. CONSTRUCTION. The centre line of gravity of the 
prism is IT, and that of the weight Y is BQ, and TQ is the beam. The latter shall 

1) As has been remarked in the Introduction, p. 39-40, this converse proposition ought 
to have been proved as well. 

" 2) The Dutch term Eysch has been changed into Werckstick in XI; iv, i and may 
accordingly be translated. by ProbIem. " 
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de fdue {almen in tween dee-
len, a1foo dat de fikken de re-
den hebben als 12.' tb van Y. 
töt 6 tb vanden pilaer, wduer-
fiaende tcortfre Rick naer de 
Cwaerheydes middellini vande 
{waerfie {waerheyde r, twe!ck 
vallen Làl in X, inder voughen 
d,at N X de begheerde ham-
haef is. , 

A 

P 
D 

:E G 

S 

F H 

1 I I. Voo R.B BEL T. 

I 
,t 

K 

B 

"" Q.. 

1.\1. 0 C 

Y 11. 

TG HBO H! VEN. Lact ABC D wederom den pilaer lijn, ghedeelt 
als vooren , hanghende n!l Y 
6 ft; an X. Tu GH BE ADI •. 

,Wy moeten d'handrhaef vin. 
den. Tw ERe K. De fwaer­

heydes middellini des pilaets 
is I T, ende van Y is N X,ende .A ,E G T L 
T X is balek: de klue (almen s v 

N B 
xl-'-Q.. 

in tween deden; alfoo dat de P 
fiicken de 'reden' hebben als 
6 tb van Y, tot 6 ft; des pilaers,' D 1" H, .K.' M 0 c. 
twdck vallen fal in V , inder-
vo~ghen dat V L de begheerde 
handchaeffijn fal. 

T VOO R N 0 F. M D, E . W ERe K' 
o P E! N A N DER. MAN IER. 

D E fwaerheydrs middelIini van, M LBC Y, is NX~ ende van 
M LA D is,S G, ende S X is balek, de klue (almen in tween 

deelen, alfa dat de fiuckende reden hebben als S ft; van M LBC Y, 
tot 4 tb van M L A 0: welverfiaende tcordl:e fiicknaer de fwaerheyts 
mlddellini van trwaerlle deel, twelek vallen fal in V, inder voughen dac: 
V L wederom de begheerde handhaefûjnfal alsvooren. 

U I I. Voo A B EB LT. 

T G HEG H E VEN. Laet AB' C D wederom den, piJaer fijn, 
ghedeelt als vooren , hanghende Y 6 tb an X, ende Z 14 ft) an R. 

T'B B G H I! I a. D B, Wy mOC,ten d'hanthaef vinden. T WE R C IC; De 
fwaerheyts' 
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be divided in two in such a way that the segments have the ratio of 12 Ibs (Y) to 
6 Ibs (the prism), to wit: the shorter segment adjacent to the centre line of 
gravity of the heavier gravity Y; let the point of division be at X, so that NX 
is the required handle. 

EXAMPLE 111. 
SUPPOSITION. Let ABCD again be the prism, divided as above, Y (6 Ibs) 

now hanging at X. WHAT IS REQUIRED TO FIND. We have to find the 
handle. CONSTRUCTION. The cent re line of gravity of the prism is IT, and 
that of Y is NX, and TX is the beam. The latter shall be divided in two in such 
a way that the segments have the ratio of 6 Ibs (Y) to 6 Ibs (the prism); let 
the point of division be at V, so that VL will be the required handle. . 

THE ABOVE CONSTRUCTION 

in a different manner. 

The centre line of gravity of MLBCY is NX, and that of MLAD is SG, and SX 
is the beam. The latter shall be divided in two in such a way that the segments 
have the ratio of 8 Ibs (MLB~Y) to 4 Ibs (MLAD), to wit: the shorter segment 
adjacent to the centre line of gravity of the heavier part; let the point of division 

, be at V, so that VL will again be the required handle, as before. 

EXAMPLE IV. 
SUPPOSITION. Let ABCD again be the prism, divided as before, Y (6 Ibs) 

hanging at X, and Z (24 Ibs) at R. WHAT IS REQUIRED TO FINO. We have 
to find the handle. CONSTRUCTION. The centre line of gravity of ABCDY 
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lwaerheydts middellini van 
AB CDY,is L V door het ~c. 
voorbeelt , ende van Z IS R E. 
daerom is R V bakk: de felue 
falmen in tween deden, ~(oo 
dat de ftueken de: red~n heb- .A 11 
ben als 11 ft; van ABC Dy, 
fOt 14 tb van Z: wel verftaende P Q. 
tconfte ftic naer 4e fwacrheyts . 
1l1iddellini van dwaerfte d«l, D è 1I X C. 
tweJck vaIJen fal in S, inder . ~ 1. + 
voughen datÇ G de beghècrdc 
haoddîad' lijn raL . 

T VOO R N 0 E M D E W E R' C K OP.' 
I IN·· A N D I a MAN I I a. 

D.E '(waerheydtsrbiddellini van A 8CDZ is ...€ W door htt JC' 
voorh«Jt, alfoo dat S· ~ doet t van S R, ende de . farhcydts . 

middeUini van Y is X N, ende Jf. X is baIek. de leJue falmen in nveen 
deden, alfoo dat de Rieken de reden hebben als ~o 'Ih van' ABC D Z. 
toe 6 tb van'Y: "elve~nde rcortlle fiick naer de ~rheydu middel­
lini van rfwaerfiedeel, twelck vaJlen fal in S, indu voupn dat S G ~ 
derom de begheerdc handthaef is als voorcn. . . 

T VOO R N 0 E M D EW E 'k C IC 
o PEl! N A N D I! a 1\4 A NIER. 

D E Avaerheydts middellini van Y Z, is (door het ecdk voorbeelt) 
~A,al(oodat S + doet ..!.. vanS R,endede (waerheydrs middel .. 

lini vande pilat'r is T r, ende ~ • is balek: de (elue falmen in tween dee­
len, alfo dat de ftieken de reden hebben als ~o tb van Y met Z, tot 6 tb 
vande piber, te weten tcordte ftick. natt de {waerheydrs middellini van 
tfwaerfte deel. rwclck vallen ral in S. inder voughen dat S G wederom 
de begheerde handthaefis als vooren. 

V' VOORB-ÈlLT. 

TG H 1! G H E V 1! N. '-aet ABC 0 wederom den pilat'rGjn ghedeelt 
als voorcn,hanghendeY 6ttan X,endeZ 14fbait R,en.&: 11 tban ~ 
TB E GIJ" I! R DI!. Wy moeten d'handthaef vinden. Tw E ac 11':. De 
{waerheydts middeUini van AB CD Y Z is S G doorbctfe voorbeelt, 
ende van .IE is Q, B, ende S <tis balek: . de klne falmen in tween dee. 
leD, alfo dat de ftieken de reden hebben als 36 tt vanJen pilaer met Y 

. C ende 
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is LV, by the 3rd exainple, and that of Z is RE; therefore RV i~ the beam. The 
latter shall be dividedintwo in such a way that the segments have the ratio of 
12 Ibs (ABCDY) to 24 Ibs (Z), to wit: the shorter segment adjacent to the 
centre line of gravity of the heavier part; let the point of division be at S, so .. 
that SG will be the required handle. 

TRE ABOVE CONSTRUCTION 
in a different manner. 

The centre line of gravity of ABCDZ is AEW, by the 3rd example, in such 
a way that SAE makes 2/5 1) of SR, and the centre line of gravity of Y is' XN, 
and AEX is the beam. The latter shall be divided in two in such a way that· the 
segments have the ratio of 30 Ibs (ABCDZ) to 6 Ibs (Y), to wit: the shorter 
segment adjacent to the centre line of gravity of the heavier part; let the point 
of division be at S, so that SG will again be the required handle, as above. 

TRE ABOVE CONSTRUCTION 
in a different manner. 

The centre line of gravity of YZ is (by the first example) cp~, in such· a way 
that SCP makes lis of SR, and the centre line of gravity of the prism is TI, and 
T cp is the beam. The latter shall be divided in two in such a way that the segments 
have the ratio of 30 Ibs (Y with Z) to 6 Ibs (the prism), to wit: the shorter 
segment adjacent to the centre line of gravity of the heavier part; let the point 
of division be at S, so that SG will again be the required handle, as above. 

EXAMPLE V. 
SUPPOSITION. Let ABCD again be the prism, di~ided as above, Y (6 ibs) 

hanging at X, and Z (24 Ibs) at R, and AE (12 Ibs) at Q. WRAT IS RE­
QUIRED TO FIND. We have to find the handle. CONSTRUCTION. The centre 
line of gravity of ABCDYZ is SG, by the 4th example, . and that of AE is QB, 
and SQ is the beam. The latter shall be divided in two in such a way that the 
segments have the. ratio of 36 Ibs (the prism with Y and Z) to 12 Ibs (AE), to 
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IS S .. ST"EV INs.. t. JOfeL· 

ende Z, tot 11 ti> v~n .A::~ te We- ~$,~ 
tcntcordleaicknaerdeCwaer- -. -y...:--.. --, -

hefdts middellini-van tfwaer/le 
deel ,_twelck vallen fal. in T, - - -

- indervoughen dat T I de he- A.E G. I, L---,--"-N B: 
gheerde handchaef làllijn. 4 
. Ende roomen noch hÜ1ghe . p -. s.' 'I' - . - Q; 
an P 14 ft;,d'handchaeffoude - . I - . - ,,~ '_ 

S G lijn, ende {ovoorcs met aI~ H KMO _. 
len anderen. fwaerheden die- '7 '%.4 Vi l' 

men anden .pilaer foude mue.. '"'--. . ( . 
ghen hanglien. T JI E wy s. --. , 
De fwaerfte l\vaerheydt. A int eerae voorbeelt, heefi fukken reden rot 
de lichdle B;aIs den lang/len erm EO, tot den cortllen E C~daeromE F 
door de ge bepalipg is d'hanthaef. SghelljCX Cal oock tbewijs lijn vaR 
aldander voorbeelden, twelck_wy om de conheydt achterlaten. 

TB E 5 L V V r. Wefende dao ghe,gheuen bekende fwaerhedén» wy­
hebben haer handtbaefgheuondèn naer,dC'n eyfch. 

MER C IC T. _ 
S 0 0 MB N· tghtw;çbt T dei: 1<0 1~orbetltl ,,,(wtt,,dt VAn I tb; nul, d",­

mln tin v.bi"$bu t1>,inlÛr V/Ulg!JI'" dA' b""ghe{lAlt 4411,wm iIls bi" ,tul",. 
rilk:pntli&ftuJ' btl"~D.,g4,nd, - _ - . 
dllt X_N- nocb bandlbaef.blijf', . '- V' , -

",de A1leun hm eueftAltwuh,,,b '" . 
bangt.Tfelue [Al X N 'ICk.. ~t;j- . ; 
Iitn,!öfJmen Z: I ft; hlngt "'I r. 
,mie JAt TtlfJe 14 ft;, o/t, Z I ft). A 
"JJS,-endt dAl r dlll -I S ft;, tlfte F----'?---'r--T--.:;=-=+-..::{ 

Z I tb "",R,ItIdt:44t T dou 6 tb, P t--~--"'f--!-~-,---l+--!:l:J.--1 . 'ft' Z 1 tb . 4" Pj ende dat r dil 
17Jb, ,IIIlI[(J(J ttirdmtliclvoOl'ln F H K, . 
~ "Idien tit. piLtn unghn WMr; 
",Wtltn>,,,!wartnde T tllt#, 'A" '. Y1 tj 
I tb, .,,,,,,, elek! langd",'sX V.' . 
dAtrmln Z .,oord" Iln--vnftbulft. WA"flJf de "Gbêd"e"tets dn-'OnrtU·~ 

.l!oliIAl,j. k.!J1I jii".-tlls inde .Weegd"tI bieed,r4"'T af j4lgbeh"ndelfwordln •.. 
l·I. Evsc,R. '- ~ Ilo VOORSTfi •. 

W .E SE' N D _E ghegheuen:twee euefralrwicilti­
ghe fwaerheden,d)een bekent.dall~er onbekenr" 

. ende d'hanmae{:Dieollbekende-b.ekent te makeno 
J. voo .... 
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·wit: the shorter segment adjacent to the centre line of gravity of the heavier part; 
let the point of division be at T, so th at TI will again be the required handle. 

And if in addition 24 Ibs were hung at P, the handle would be SC, and so on 
with any other gravities that might be hung from the prism. PROOF. The heavier 
gravity A in the first example has to the lighter one B the same ratio as the longer 
arm ED to the shorter Ee; therefore EP is the handle by the 9th definition. A 
similar proof can also be given of all the other examples, which we omit for 
brevity's sake. CONCLUSION. Given therefore two known gravities, we have 
found their handle as required. 

NOTE . 
. If the weight Y of the 2nd exmnple were made heavier by 1 lb, and 1 lb were 

htmg at V, in sueh a way that the situation would be as below, it is evident from 
what preeedes that XN stiU remains the handle, and that the whole hangs from 
it in apparent equality of weight. T he handle wiU aiso remain XN, if Z (1 lb) is 
hung at Tand Y is made 14 I~s, or Z (1 Ib) is hung at S and Y is made 15 ibs, or 
Z (rib) is hung at Rand Y is made 16 Ibs, or Z (1 lb) is hung at Pand Y is 
made 17 Ibs, and so regularly on if the prism were longer, viz. always making Y 
heavier by 1 Ib for every segment of the beam equal to xv along whieh Z is 
displaeed; by whieh the properties of the steelyard are known, whieh wiU be 
dealt with more in detail in the Praetiee of Weighing 1). 

PROBLEM Il. PROPOSITION 111. 
Given two gravities of equal apparent weight, one of them known and the other 

unknown, and' the handle: to make known the unknown. 

I 

1) See The Prae/iee of Weighing, Prop. 5 
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VAHJ) I ]IEG~ I NS.E1E.N DEtt WJ! I C CO NI T. I, 
I. VOO.RBl!EtT. 

TG·H!GH·~VEN. laet AendeBtwee cl1efialtwichtighe (w.lcrhe­
den 6jn,wdcker A hanghende an Cweeght 3 tb, 
maer Bhan~ende an D is onbekent, ende E F ~ 
fy d'handthaef. TB E G H IER D E. V'ly moe- ~ -
~en tghewicht van B bekent maken. Tw ERe K. 

Men (.'tl onderfoecken Wat reden den· erm E D 
heeft, tOt den ermE C, wort beuonden, neem 
i~k,als van 3 tot I. daerom [eg ick, EO;, gheeft . 
E Cl, Wat A 3 tb ? comt voor B I H;. . 

I I. VOOR8EI!LT. 
1 

TG H I! G HE VEN. lact inde form des l CD 

voorbechs vanhet l' voolfiel acn pilacr ABC D 
\Toor d'een Cwacrheyt weghen 6.fu, ende dandcr 
onbekende lwaerheyd)' rghewichtdaer an hanghende Y, ende d'hant­
haef ly X N. T BEG H EER D E. Wy moeten rghewicht van Y bekent . 
maken. Tw ERe K. An~elien T I fwaerheydts middellini· is des 
pilacrs,ende ~ van Y, fo ial T QEalck lijn, diens corefien erm X ~ 
ende langfièn X T; Oaerom (aLnen onderfoucken Wat reden den crm 
X <l..t. heeft tot X r. wore beuonden neem ick, als van J roe 1.Ich reg 
dan, XQ.!, gheef[ X T 1, wat den pilaer 6 fu? romt voor Y 11 15. 
Der ghelijcke voorbeelden mochten wy hier fiellen op dander formen 
der voorbeelden des ~." voorftels, ten waer die door de voorgaende ken­
nelick ghenouch fijn. . T B E W Y s. Lact Bint eerfie voorbedt, foot 
mueghelick waer, (waerder lijn dan-! fu,. de Cwaerfie Cwaerheydtdan en 
fal nict fukken reden hebben tot de lichtfie, als den langfien crm tot . 

. den cordien; twelck teghen het I' voor Gel i~; B dan en is nietfwaerder 
.dan 1 tb.Sghelijcx· (almen oock bemoonen dat Cy niet lichter en is, Ci 
weeght dan effen I fh, twelck wy beury(en moeRen. TB E 5 LV Y T. We­
fende dan ghegheuen twee euefialtwichtighe (wacrheden, d'cen bekent . 
dander onbek.enr, ende d'hanthaef: Wy hebben die onbekende bekent 
ghemaefr, naer den eyCch. 

111. EvscJt.1J IJ. VOORST'EI. 

WE SEN D E ghegeuen t\vee bekende eueftaIc­
wichcighe {waerheden lnet de langde van cl 'ec­
nen enn: de langde des anderen erms te vinden. 

T G H B G H E VEN. lact A ende B twee euefialtwichnghe fwaerhe- . 
den lijn, wekker A hanghende an C weeght ~ ft;, ende B llanghende an 
o I H;o ende de langde des e!:ms D E fr 6 voeten. TB E G H 11 E.R D E. 
. . Cl ~ 



- 141 -

133 

EXAMPLE I. 
SUPPOSITION. ' Let A and B be two gravities of equal apparent weight, 

of which A, hanging at C, weighs 3 Ibs, but B, hanging at D, is unknown, and 
let EF be the handle. WHAT IS REQUIRED TO MAKE KNOWN. We have 
to make known the weight of B. CONSTRUCTION. It shall be ascertained what 
ratio the arm ED has to the arm EG. I assume this is found to be 3 to 1. There­
fore I say: ED 3 gives EC 1, what A 3 Ibs? B becomes 1 lb 1). 

EXAMPLE 11. 
SUPPOSITION. In the figure of the 2nd example of the 2nd proposition let 

the prism ABCD be the one gravity, weighing6 Ibs, and let the other - un­
known - gravity be the weight Y hanging therefrom, and let the handle be 
XN. WHAT IS REQUIRED TO MAKE KNOWN. We have to make known 
the weight of Y. CONSTRUCTION. Since TI is the centre line of gravity of 
the prism, and QB that of Y, TQ will he the beam, the shorter arm of which 
will be XQ and the longer XT. It shall therefore be ascertained what ratio the 
arm XQ has to XT. I assume this is found to be 1 to 2. I therefore say: XQ 1 
gives XT 2, what the prism 6 lbs'? Y becomes 12 Ibs. We mightgive similar 
examples with regard to the other figures of the examples of the 2nd proposition, 
if these were not sufficiently evident from what precedes. 

PROOF. Let B in the first example, if this were possible, be heavier than 1 
lb; the heavier gravity will not then have to the lighter the same ratio as the 
longer arm to the shorter, which is contrary to the first proposition. B therefore 
is not heavier than 1 lb. In the same way it can also be shown that it is not 
lighter. It therefore weighs precisely 1 lb, which we had to prove. CONCLUSION. 
Given therefore two gravities of equal 'apparent weight, one of them known and 
the other unknown, and the handle, we ,have made known the unknown, as re­
quired. 

PROBLEM 111. PROPOSITION IV. 
Given two known gravities of equal apparent weight, and the length of one 

arm: to find the length of the other arm. 

SUPPOSITION. Let A and B be two gravities of equal apparent weight, of 
which A, hanging at C, weighs 3 Ibs, and B, hanging at D, 1 lb, and let the 
length ofthe arm DE be 6 feet. WHAT IS REQUIRED TO FIND. We have to 

1) The meaning of this elliptical way ,of formulating the rule of three will be dear: 
If ED = 3, EG = 1. Therefore, if A = 3 Ibs, B = I lb. 
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Wy moeten de langde des 'anderen erms vinden. T W ERe Je. Men 
fat fegghen A J fI) .. gheefi B I fu, wat D E 6 vOetèn? eomt voor E C 
2. voeten. Ende der ghelijcke voorbeelden mom­
ten wy aellen op de formen der voorbedden des 
2," voórliels J ten waer die duer tvoor.gaeade ken-
nelick ghenouchlijn. . ' 

, TBEwu. Laet E C, foot mueghelick waer,. 
langher fijn dan 1 voeten;,den langlien enn làldan 
minder, reden hebben tot den caraen, dan de­
fwaerfte fwaerheyt tot de lichtlle,twelck reghen het 
eerlie voorliel is, E C dan en is niet langher dan 2. 

voeten; Sghelijcxfalmenfeoockbewyfen ruet car­
ter te (~n, fy, is dan effen vall twee VGleren, twelck: 

'" wy bewyCen moelien. , ' , 
T BI! st V Y T. Wefende dan ghegheuen twee" , 

0,11""""4 
Ó' "'ri,hm,· 
'"/& IrI}>lIft­
,imlt. 

eueftaltwichtighe fwaerhed,en met de langde van d'eenen enn,wy heb­
ben de langde des anderen, ermsgheuonden, naer den ey{ch. 

U r r. Ey sc H. v.Yooa STEL. 

WE SEN D E ghegheuen een pHaer: tè vinden 
een ghewicht"in ghe11eldéreJell:' tot des pilacrs 
ghewicht~ 

TG ft I G H E V Elf; ,Lact A:B C D een püaer weren. d'iens ' as- E ~, 
ende haer .. middelpunt G ~endede gheftelde r~en (rvan 2. rot f. 

T BEG H EER D E. Wy mOeten een ghewicht viridèn in fulcken re­
den t~t den pilaer, als v~n 2. tot J. dat iseu~ antijn ~. MER C Je T. 

Ghef! Jek de" Meetconftighe ende Telconftighe voorftéllell verfcheydea 
werckinghen ,hebben, alfoo 
oock de Weegconfl:. Want men 
foude vanden pil<ier eenftuck 
eonnen (nien ,in fukken re'; 
den rot den heden piber, als 
Van %. tot ~, OfCanderlins om 
den pilaer heel te laten, men .A 
mocht hem teghen ander fror .E 1------+. '-+. _~~M~--l F 
weghen , daer af nemende 'de G. HIK L ' 
~, maer wy willent Weeg­

conftticker doen in defer vou­
ghen. T w J!l'. C K. Menfal 

D 

van tmiddelpum Gaf, naer ' , 
F,teeckeoen eenighcvijfpuntcn (te weten 

c 
o 

J voor defumme der 
ghegheucn: 
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find the length of the other arm. CONSTRUCTION. It can be said: if A 3 Ibs 
gives B 1 lb, what DE 6 feet? EC becomes 2 feet. We might give similar examples 
with regard to the figures of the examples of the 2nd proposition, if these were . 
not sufficiently evident from what precedes. 
PROOF. . Let EC, if this were possible, be longer than 2 feet; the longer arm 
will then have to the shorter a ratio less than the heavier gravity to the lighter, 
which is contrary to the first proposition. Therefore EC is not longer than 2 feet. 
In the same way it can also be proved not to be shorter. It is therefore precisely 
2 feet long, which we had to prove. CONCLUSION. Given therefore two 
gravities of equal apparent weight, and the length of one arm, we have found 
the length of the other arm, as required. 

PROBLEM IV. PROPOSITION V. 
Given a prism: to find a weight which shall have to the weight of the prism 

a given ratio.· 

SUPPOSITION. Let ABCD be a prism, its axis EP and its centre G, and let 
the given ratio be that of 2 to 3. WHAT IS REQUIRED TO FIND. We have to 
find a weight having to the prism the ratio of 2 to 3, i.e. being equal to 2/3 'of 
the latter. . 

NOTE. 
Just as geometrical and arithmetical propositions have differentoperations, so 

also the Art of Weighing, for one rnight cut from the prism a piece having to 
the whole prism the ratio of 2 to 3. Or in another way, to keep the pristri intact, 
it might be balanced against some other material, af ter which 2/3 of the latter 
would be taken; but we will do it more in accordance with the Art of Weighing, 
as follows. CONSTRUCTION. There shall be marked from the centre G, towards 
P, five points (to wit 5, for the sum of the given terms 2 and 3), as H, I, K, L, 



- 144 -

VAND! . JSI eHI NSI!t EN DIa WEEGCON ST. .tI 
gnegheuen palen. 1. 3) als· H, I, K, L~ M. van malCanderen eue- .. 
wyt; Ende van het 'tweede pun.t 1 (van het twc:ede: om dat 2. het ander 
der ghegc:uen ghc:talc:~ is) falmen den pilaer ophangen byde fwaerheyrs, 
middellini IN; Daer naer falmenan tvijfde punt M een ghewièht han:­
ghen als O~ euen lo (waer dat alles . in c:~~ftaltwichticheyt fy, twe1ck foo 
wefende, iek feg dai:· tghewicht van O. in fukken reden is tot tgbewicht 
des pilaers, als 1. tot 3. ofre dat 0 euen is ande 1- des pilaers. 

T BE WY s.G is ltfwaerheydt$ middelpunt des pilaers ABC D,cw~~ 
ende MP fwaerheyts middellini van 0, daerom ghelijck den crm I G grllulllftH. 
tot-den erm I M, alfoo 0 toC den pilaer door het IC voorfte1, maer I G 
heeft fukken reden tOC I M, als 1 tOt 3, daerom o heeft fulcken reden 
tot den pilaer • .a1s 2. tot 3,twelck wy bewyfen moeften. . T nES L V Y T •. 

. W(:[ende dan ghegheuen een pilaer, wy hebben ~euonden een ghe .. 
wicht in gheftelde reden tot des· piJaers ghewièltt, naer den eylèh. 
M EA C KT •. Wy {oudenoock ~uëghen voorbeelden ftellen met Re. 
denen van * onmetelicke .pa1en, macr fula is openbaer ghenouch dOOlln,o"'.~,. 

, tvoorgacnde, metgaders tghene wyvande onmetc:licke grootheden el./uriW!lium 
d gh r. h bb IIrmmorum. ers elcreuen een. 

JI VEltTOOCH. VI Voo lÜT U •• 

WE SEN D E een hanghende pilaer ghelileen 
door lijn fwaerheydts middelpunt, met een plat 
~uewydich val!den gront, ell.we~ende tvaHpunt 
In dat plat boue·het f\VáerheytslnlddeI punt: Den 
as des pilaers blijft 'euewydich 'Iaden * iichtdnder. H,~u» •. 

TG HEG H IV E N. LactA BeD een pilaer fijn., ghefneen door fijn· . 
{waerheydts middelpunt met 
een plat FG, euewydich van­
den gronde AD, ende faee 
H vaftpunt inde{waerheydrs 
middellini I G wefen, bouen 
het (waerheycs middelpunt E, 
ende K L (y as, ende M N ..A 
tichreinder. r--------::-lr--""""-_--!:B 

TUGH!EIlDJ!. \Vymoe .. 
ten bewyfen dat den as K L 
euewydich blijtt vandel'llicht­
einder. MN. 

TBHWYS. laetK L {oot 

Rr------~------~L 

D 
M 

c 
N 

m\leghelijck wacr, onctlCW)'dich fijn vanden 6chteinder M N, als in 
. CJ dees 
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M, equidistant from one another; and from the second point I (from the second 
because 2 is the second of the givennumbers) the prism shall be hung by the 
centre line of gravity IN. Af ter this, at the fifth point' M a weight 0 shall be 
hung, just heavy enough for the whole to be of equal apparent weight. This being 
so, I say that the weight of 0 has to the weight of the prism the ratio of 2 to 3,. 

. or that 0 is equal to 2/3 of the prism. PROOF. G is the centre of gravity of the 
. prism ABCD, andMP is the centre line of gravity of 0; therefore, as the arm 

JG is to thearm IM, so is 0 to the prism, by the lst proposition. But JG has to 
JM the ratio of 2 to 3; therefore 0 has to the prism the ratio of 2 to 3, which 
we had to prove. 
CONCLUSION. Given therefore a prism, we have found a weight in a given 
ratio to the weight of the prism, as required. 

NOTE. 
We might also give examples with ratios of incommens:urable terms, but this 

is sufficiently manifest from what precedes and from what we have said else­
where about incommensurable magnitudes 1). 

THEOREM 11. PROPOSITION VI. 
Given a hanging prism, cut through its centre of gravity by a plane parallel to 

the base, and the fixed point being in that plane above the centre of gravity, the 
axis of the prism remains parallel t~ the horizon. 

SUPPOSITION. Let ABCD be a prism, cut through its centre of gravity by 
a plane FG, parallel to the base AD, and let H be the fixed point in the centre 
line of gravity JG, above the centre of gravity E; and let KL be the axis, and 
MN the horizon. WHAT IS REQUIRED TO PROVE. We have to prove that 
the axis KL remains parallel to the horizon MN. 
PROOF. Let KL, iE this were possible, be non-parallel to the horizon MN, as in 

1) This remark refers to Stevin's ideas on irrational numbers, which are diseussed in 
V (Thèses mathématiques). In his opinion there is no reason to eaU eertain numbers absurd 
or irrational; irrational ratios should be ealled numbers on a par with rational ratios. 
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u. S. S'I'IVINS I. 'OvcK 
. dees tweede form, ende lae~ 1 H voortghetrocken worden rot ln 0. 
{niende A Bin P, ende tact het.lluck dçs pilaersPO GBalfoo eue· 
wichrich blijuen hanghen teghen P O"D A, maer dat is :grooterende 
fwaerder dan dit (want F G D A, is euen an F G en, ende mindt:r. is 
den driehouc:k F H I ghefileen v~ F GeB, dan de driehouck ° H G 
ghefneen van F G D A, daerom, &c.) het fwaerder dan {aleuewiChtièh 
fijn an een lichter rwelck on- ... 

ghefchid: is, K L dan blij.fC r"" . 
eucwydich vanden fichtcillder . 
M N, als in d'eerfte form. . 

Tis oock te anmercken als .~ 
voor ghemeenell Weegconfti."f:d 
ghen Reghel, dat ~ ''iJ 

Aae [wMrht}ts middtlpunt uns 
b4nghentl,~ lieblltml iI i" ft;" 
fwurbeydil midd,ai";. . 

Maer tCwaerhcydts middel. . ~ N 
pUnt hier bouen. E en is inde . M-=--___ -c--.. ------,-..:.::.. 

tweede form niet in lijn fwael'heydcs middellini I 0, ris dan een 0,.; 
tTJueghelicke gheftalt. T BE &LV Y T~ Werende dan een pilaer gbe. 
:Cneen,&c. 

VII VOOIlSTU. 

W ES E ND E . tvaflpunt bet fwaerheydrs mid­
delpunt des hanghenden pilaersJ hy houdt aHc g~ 
:fl:alr diemen hem gheefr. . 

TGHEGHEVEN. laet 
·.A BeD een pilaer weren. 

diens Cwaerheydts midddpunc 
E vall fy., daer by hanghende 
.aode lioi E F, ende den as G H 
'fy euewydichvanden lichtein- F 
der IK. . A~ ___ -+-___ --IB 

TB E G H EER. D I. Wy moe- ~ 
Gr---~~~~--------4?-. ·ten bewyfen dat den pilaer 

ABC D alle ghetlalthoudt c 
diemen hem gheeft. D.......,.,I~ ______ ...... ~x...""" 

TB E W Y s. Laet ons den ghegheuenpilaer (tpunt Eva11:bJijuen­
de) een .ander ghcftaltghcucn dan d'eetlle, :als in dces tweede: form t 

ende 
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this second figure, and let IH be produced to 0, meeting AB in P, and let the 
part POCB of the prism remain hanging in equilibrium 1) against PODA; now 
the former is greater and heavier than the latter (for PGDA is equal .to PGCB, 
and the triangle FHI cut from FGCB is less than the triangle OHG cut from 
FGDA; therefore, etc.). The heavier part will therefore be of equal weight 2) 
with the lighter part, which is absurd 3). KL therefore remains parallel to the 
horizon MN, as in the first figure. > 

It is also > to be considered a general rule in the Art of Weighing -that: T he 
eentre of gravity ofa hanging solid is always in its eentre line of gravity 4). 
But the centre of gravity E above is not in its centre line of gravity 10 in the 
second figure; this is therefore an impossible situation. CONCLUSION. Given 
therefore a prism, cut etc. 

THEOREM 111. PROPOSITION VII. 
The fixed point being the centre of gravity of _ the hanging prism, the latter 

remains at rest in any position given to it. 

SUPPOSITION. Let ABCD be a prism, the centre of gravity E of which shall be 
the fixed point bywhich the prism is hanging from the line EF, and let the 
axis GH be parallel to the horizon IK. WHAT IS REQUIRED TO PROVE. 
We have to prove that the prism ABCD temains at rest in any position given to 
it. PROOF. Let us give the given prism (the point E remaining fixed) a different 
position from the first, as in this second figure, and let FE be produced to L, 

\ 

1) Read: in apparent equality of weight.-
2) Read: equal apparent weight. > > > > 

3) As Girard (XIII 44Ia) rightly remarks, this conclusion is not justified. It does not 
matter at all that OeBP and DOPA are not of equal weight; it has to be proved that 
they are not of equal apparent weight. 

>4) A~ording to Definition 5, centre line of gravity is the vertical through the centre.. 
of gravity. Evidently the word is taken here in the sense of vertical through the point 
of suspension. Here, as elsewhere~ Stevin seems to make use of a certain theory of gra­
vity, which, however, is explained nowhere. 
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V.\HD,! B!GHIHSlt!ND!1l WUGCOlifS't.· 1J 

ende taet F E voortgherrocken 
worden tot in L"Cniende AB 
in M~ ende, en·lael denpilaer 
fooe mueghelick w-aer niet in 
die ghet1:alc blijuen, dan het 
ftick ML 0 A, olie ML C B 
neervallen;Maer dees twee dee­
len Gjn ghelijck euegroot,ende 
daerom oock, euefwaer» het, 
Gene dan van euewichtighe Cal 
{waerder likljn dan t'ander, twelc K .. 
ongl"Cchic t is: Oen pilaer c4n 
blijft in die ghèftalt,difgelijcx . 

. in allert anderen diemen hem {oude mueghen gheuen., Ta ES LV Y T. 

Werende dan fvatl?~nt het fW.lerheydts middelpunt des pilaers, hy 
houdt alle, gheiialt diemen hem gheefr,twelck wy bewyfen moet1:en. 

II 1 I V E RT 00 C H.. V I I I, Voo 1\$ TEL. 

W B SEN·DE den pilaer ghefneen door fijn 
Cwaerheyts.middelpunt., met een plat eUe\vydlch 
vanden gront, endewefende tvafrpullt in dat plat 

. beneden het.fwaerheydts middelpunt:· Den pi­
laer (natuerlick verftaen) keert om tot dat fijn 
fwaetheydts lniddelpunt is in lijn fwaerheydts 
middellini. . . 

TG HEG ft! V nr. laet 

A F n 
r--------r------~ 

ABC Deen pilaêr wefen, 
ghefneen door lijn fwaer­
lieyts middelpunt E,rner een 
·plat F G euewydich .. van... . Ir-----fE:;.;;,4----IA. .... PI.,. 
den grondt A D, ende Jact 
G vaftpuot 6jn', beneden 
ftwaerheydts middèlpunt E, 
met welck punt G den pi­
her ligt ofte ruft op tpunt 
des pins H, ende J K Cy as~ 
euewydich vanden ... fichr­
ander L M~ 

D c 

L 

. TB E G H l!E 1\ D 11. Wy moeten bewylèn dat den pilaer 'om keeren 
fat, tot dat lijn fwaerheydts midddpunt is in fijt) {waerheyts midddlini •. 

man: 
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meeting AB· in M. And let the prism, if this were possible, . not remain iri that 
position, but let the part MLDA or MLCB fall down. But these two parts are 
equal in si ze, and consèquently also equally heavy; one of two parts' ofequal 
weight will. therefore be heavier than the other; which is absurd 1). The prism 
therefore remains in that position, and likewise in any other position that might 
be given to it. CONCLUSION. The fixed point therefore being the centre of 
gravity of the prism, the latter remains at rest in any position given to it, which 
we had to prove. 

THEOREM IV. PROPOSITION VIII. 
Given the prism, cutthrough· its centre of gravity by a plane parallel tothe 

base, and the fixed point being in that plane below the centre of gravity, the 
prism (physically speaking) turns upside down until its centre of gravity is in 
its centre line of gravity 2). . 

SUPPOSITION. Let ABCD be a prism, cut through its centre of gravity E by 
a plane FG parallel to the base AD, and let G he the fixed point, J:>elow the centre 
of gravity E, with which point G the prism lies or rests on the point of the peg H, 
and let IK be the axis, parallel to the horizon LM. WHAT IS REQUIRED TO 
PROVE. We have to prove that the prism will turn upside down until its centre 
of gravity is in its centre line of gravity, such physically speaking, for, conceived 

1) Of course this is not absurd at all: two bodies of equal weight need not be of equal 
apparent weight. 

2) Here again, centre Hne of gravity is not taken in the sense of Definition 5; it again 
means vertical through the point of suspension. 
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MAlh,inAii. maer dir nama'lick vedben, want at Wilèonllelick ghenomen l()ocan r, 
". daer op ruften. '. . .. ' . 

T 8 !,W Y s. 
A. . .AltLu ligtmoet.g'ron4tbebben tlaen op ruH, 
E.· DelS pil4n ni bid' gbeen grondt da,,".1 DI ruil; . 
E..pees pil4(t 4411,,,.san {iI, .niet.liggbtll. . 

SJllogifmi. . D ! 5 '" Be"'}' [redens, ~wec:devoorficl is dacr, uyt openbacr ,dat het 
'I'UIlt ghec:n grootheyt en is. ende veruolghens gheen grondt: wel is' waer 
dat wy dickmael nemen door (~fielde een behacm' alCoo,te rufteh, 
maer roetter daer en ecnnen wy dat niette weeg brenghen .. Inder vou· 
ghen.dathocwel: den as ,I K euewydich ghdlelt is vanden Ctchreihdcr 
L M, (00 Cal nochtans den· pilaer. (tpunt'G vafl".blyuende)·· omkeercn 
ouer die,lijde..daer ~y e~Jfl be2hint. Maer d:n:hy (olang keeren CaJ.tot 
dat fijn. rwaerheydr.ç .midMpunt inde (waerheydt,s middellini Ct, is 
.door liet 6e voodlel openbaer •. T ,B E.S LV r T, W.e.fcode dan denpi1aer 
ghefneel1.&c.' . . " . . 

)eMEl\CI:,; 

. Y E MAN T mlebt bilr ""b d,yerdllr;tJg. ~bttt'm 4" wt[chill t"Jfoll,,. 
b4n~ben tIJ ligghen, ll'4I1 op d'ant\l1ofltt ;, tl4t '" een lich~c;" VODl' bangbenl, 
b~ud,n, "Is ft~" {w.terbel's midd,lp"nt ;, onder, of' ;n,' tgben~'lel ti"", op r"l; 
MA" ,["".erbt}fI"';dddpunl laer b,lIe" fiinde, ÁIJ~"r. houJm lt-" \'DO~ 'W·· 
g"en~.Jf4t'" oft ftftffJ; Liglben, .Isdé I4zngfl, f:id..e-des /i,bllnIJS blln P,,1t 
l.:rng~ de~(i,huisd,,: ,StMrt;,lI,lj-dtlll' op mblbollk!cb ;,;d"ero~ jJl, ,,,k.. 
dil' "" dm Iter~inck.. (~mits ft;" jiiden lil tUIn lAndt pin) foo eygbe"""t 
ftg! ben te ftil'" ,dl te ligg b,,,, mtte Ie lIgghm Als Ie jlM" • . Si"en;, )\1.., u{-, 
pb,,, liggb,,, '''fl'"''. . 

lIe M I! B (: ~. 
S 0 O~4", ,hiJ/b,,,d, dn 'VOurg4ende d,;""".I1,U,,, 400r "nig~e mtAri"l 

~;l4e fi,,,, IJ) rII!1cbf,,,em,,,cteJlrtghtl.v,,,, b",dl of tt ander ftof emvAerdigbet< 
tI;cfi..!e ende {"""erbeyt, "Ir ABC D.lftck.!ntnde de I"rItmE, F, G, H, Îlrdl . 
",iddelen der lin;,,, A 'B, B C, C Di D·.A, ""k.!,ide B G. trid, ft F, 111Al. 
tAnder {rri,,,d, in 1, mM'k$nde d"tf .aer "" fin .. de'" gllllk..,m .,. .1. 
tr.dt. daer b,uen,tt" g",tk..,en :als K, ,nde onder 1 te,. g""'~'IAIIL. End, 
ftek..,endi t'''ltlleltl4-door. tgatk...m K., dil "J"ieli,k..4anilt dtfIJ'. m.ch, ti nu-
ring {lil b"hoonetJ dal H F Altijdt . 
eIIIWJd;,b . fol b/~lIe" 'van den ' 
Jhhtti,1I1tr. , Mlltfde "4eld~;" I A E B 

~~~;t:Ra/~'b~'::'d,~,~d~: Hl . Kt r IF 
ghet!l. Ende.d,naelde;n Lghe"b . rif' é '. 
jl,k..en ,Iq" .f4l Wlk./eren,lUlr 

die 
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. mathematically 1), it can rest thereon. 
PROOF. 

A 2). Everything that lies must have a base on which it restsj 
E This prism has no base on which it restSj 
E Therefore this prism cannot lie in this way. 
The second proposition of the syllogism ·is apparent from the fact that' a point 

is no magnitude, and. consequently no base; it is true that by the supposition' 
we of ten assurne a body to rest in this way, but in actual fact we cannot bring it 
about. Therefore, though the axis IK be put parallel to the horizon LM, the 
prism (the point G remaining fixed) will nevertheless turn upside down on the 
side where it begins to turn. But it is manifest by the 6th proposition that it 
wiU turn until its centre of gravity is in the centre line ·of gravity. CONCLUSION. 
Given therefore the prism, cut, etc. 

NOTE I. 
If anyone should here desire the explanation of the difference between hanging 

and lying, the answer is that we hold asolid to be hanging when its centre of 
gravity is below or in the support on whieh it restSj but. if the eentre of gravity 
ij above the latter, we hold the solid to be lying, standing or sitting: lying, if 
the longest side of the solid is parallel to the horizonj standing, if the said side 
is at right angles thereto. This is also the reason why we may just as weil say of 
a cube (because all its sides ar,e of equal length) that it stands as that it lies, and 
that it lies as that it stands. Sitting is something intermediate between lying and 
standing. . 

NOTE IL 
If anyone should wish to see the contents of the preceding three propositions 

by some experience, he might take a ruler of wood or some other material which 
is everywhere equally thick and heavy, tor example ABCD, marking the points 
E, F, G, H in the 'eentres of the Unes AB, BC, CD, DA, joining EG and HF, 
which meet in I, making thereafter a very small hole at I, and above it a hole 
K and below I a hole L. And if he puts through thehole K a nèedle which can 
freely pivot therein, eXperieneewill show that HF will always remain parallel 
to the horizon. But if he puts the needIe in I, the ruler will remain at rest in 
any position given to it. And if the needie is put in L, the whole prism wil/ turn 

1) .Stevin here introduces a distinction between a realor physical and a mathematical 
body. His proposition relates to the fitst one, which cannot in practice remain at rest 
in the position shown in the figure. The distinction is expressed by the terms natuer/ick 
lierstaen (physically speaking) and wisconstelick gbenomen (conceived mathematically). Evi­
dently the consideration of physical possibility introduces quite a new element into the 
system, which disturbs its mathematical coherence. 

2) Stevin here makes use of the symbolism of ancient formallogic, in which A denotes 
a universal affirmative proposition (All X's are Y's) and B a universal negative propo­
sition (No X's are Y's). The mood of the syllogism is Camestres. Stevin makes use of the 
syllogistic formulation whenever he wants to stress the importanee or the originality 
of his reasoning. Other examples are to be found in Prop. 24 of Book I and in Props 2, 

10, 15, 16, 18, 22 of Book II of Tbe Art of Weigbing. There is not the slightest ground for 
Vailati's contention (Il principio dei lavori virtuali tJa AristoteIe a Brone d' Alessandria, Atti 
R. Acc. d. Sc. di Torino 82 (1896-97), 949) that the syllogistic formulation was meant 
ironically. 
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die /jtlt 'd,UTI etrR beghinl,tot dAt I ü in b4tr.fWAoht)'lll#iddeUinj, Wan 
~f tfoirjàeçk..intle 'V"rnoemde 6·, 7", 8~, v~"nellen" Wiftonilü,k.. bJ"kJ. M4thtmMi~ 

,è. 
v. yU\TOOCll. nr. VOORSTEl. 

,I>'H A 'N T H A E Foneindelick voortgherroc ... 
ken, deelt alle balckcn tweer [\vaerheden in 
haer ennen. 

TG H.E G H E V EN. Laet A B twee tWaerhedenfijn endehaer mid­
dellinien C D ~ E F. ende haerbalck C Es ende d'hanthaef G . H. in-

. der voughen dat.C G is tot G E, als de {waerheydt B tOt A, laet IK 
noçh een balck weren. oneuewydich 'van C E, ende laet G H oneind.e­
lick: voórtghetrockéri worden naer LJ fuiende, den balekl Kin M. 
. T BI! C ft E E 'a DE., Wy moeren bewyfen dat I Mende M K. oock 
ae erme'n fij'i der Cwaerhcden A Bfdac is ghclijck-B. tot A, al{oo MI 
tot M K. T BE a 1i Y TS E L. lact gherroken . . ' . 

. worden eN. euewydïch van I K,fniende HL' . . 
'in O. T BE WY s. Ghelijck CG tot GE,. al{o . 1! . IZ. 
C 0 tot 0 N, Maer C 0 is euen au I M,ende 

. 0 N an M K, daerom ghelijck C G tot G E, 
alfooi M tot M K, maer ghelijck B tot A, alfo 
C G tot G E,' door tghegheuen, daerom ghe· 
Jijck 8 tot A, alfo M I tot M K, t(elfde {al allO 
bewelèn worden van allen baleken tulI'chen 

, CD ende E F. als P ~ doorfneeri in R,ende 
allen anderen diemen (oude mueghen irecken • 
. T BE S L V Y T. D'haridthaef danJoneïndelick . L 
voorrgherrocken. deelt alle bakkeri tweer 
Cwaedieden in' haei ermen.twelck wy bewyfen moei1:en. 

I. VER VOL G H. 

Hl G1!.E. 
J.~ TI. I M.E • 

. Hl 11 a' uyt blijétdatmen om te vinden d~ {waerheydcsmiddellini 
[Weer (waerheden, niet .nootfaeckelick en moet nemen een "euewydi. P",,,lkl. 
ghe vanden I/r fichtc:inder , maer alfulcke alfmen wil, ende als beft te ,Hor;U7Jtt. 
pas comt. 

11 V 11 a VOL G H. 

A N ~ H 11 SI ~ N alle fwaerheydcs middelpunt inde fwaerheyrs mid. 
delliniis, foovolghc dat alle rechte lini begrel'en' tulfchen twee {waer •. 
heydts middelpunten, oock dier (waerheden balck is" ende het onder. 
fcheydt dererm~n diens balcx, oock het {waerheydcsmiddelpunt te 
wefen der twee fwaerheden. 

D S EVSCH •. 
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upside down on theside where it begins to turn, until I is in its eentre line ot 
gravity, the eause of which appears mathematieally from the aforesaid 6th, 7th, 
and Bth propositions. 

THEOREM v. PROPOSITION IX. 
The handle, produced indefinitely, divides any. beam of two gravities into 

, its arms. 

SUPPOSITION. Let A and B be two gravities, and their centre lines of gravity 
CD, EF, and their beam CE, and the handle GH, so that CG is to GE as the 
gravity Bis to the gravity A. Let IK be another beam, not parallel to CE, and 
let GH be pioduced indefinitely to L, meeting the beam IK in M. WHAT IS 
REQUIRED TO PROVE. We have to prove that IM and MK are also the arms 
of the gravities A and B; i.e. as B is to A, so is MI to MK. PRELIMINARY . 

. Let CN be drawnparallel to IK, meeting HL inO. PROOF. As CG is to GE, 
so is CO to ON. But CO is equal to IM, and ON toMK, therêfóreäs CG is to 
GE, -so is IM to MK. But as B is to A, so is CG to GE by the supposition. 
Therefore, as B is to A, so is MI to MK. The same can also be proved of any 
beam between CD and EF, as PQ, cut in R, and any others that might be drawn. 
CONCLUSION. The handle therefore, produced indefinitely, divides any beam of 
two gravities into its arms, which we had to prove. 

COROLLARY I. 
From this it appears that in order to find the centre line of gravity of two 

gravities one need not take a line parallel to the horizon, but may take any 
line one likes and which suits best. 

COROLLARY 11. 

Since the centre of gravity is always in the centre line of gravity, it follows that 
any straigl!t line contained between two centres of gravity is also the beam of 
those gravities, and the dividing point of the arms of that beam is also the centre 
of gravity of the two gravities. 
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W E SEN D É ghegherien een vafipunr· des be­
kenden· pilaers, ende ~ekend·e· eueil:a1twichtighc. 
(\vaerheden an hem: hangende: Tçvinden of deri 
as ellewydichfal blij-uen valld"en * fichteinder, on . 
alle gh~fralt·houden diemen h~ln gheeft~ ofte 

. omkeeren tot dacfijn fwaerheydts;. luiddelplJnt: 
is in lij n f\vaerheyts lniddellini.: . . . 

. T GKE G H E V l! N. LaetA BeD een pilà~ fijn weglkndé·4.tf),. en-:. 
de ghefneen door fijn fWaerheydts middèlpunt' E, me.t eenpIa.t F G; 

. euewydich v.andell groridr A DJ ende laet.H ·vaftpunt. weren bene­
den tmiddelpuntE int. middel v.an E ·Gj, Ende:: ánden~I'jlaer. tWee. .. 
ghewichren hanghen ... 
als I,K, elek weghen!­
cle 4 tb .. welcker mid~ 
dellinien vafipunren 
Gjn D, C,. ende laet 
I. M den-as,endeNO: 
··Ûchteiilder weren. 

TB EG HE E A Di •. 
Wy moeten vinden, 
of den as L M euewy­
dich làl coimen blij ... 
uen vanden uchtein­
der N0jofte alle ge­
frak houden diemen. 
haer gheefr;Ofie om­
mekeeré tot dat haer· 
fwacrheydts middel .. 
punt E is inde fwaer­
heyts middellinidoor. 
H, welcke verfchey .. 
denheden vallen con­
nen naer. de reden der· . 
fwaerh~yt des pilaers, 
tot de ghewichten. 
dieder anhangen. .. 

91<t . 
~. 

o 
TWE R c·K,Menfal 

treeken door E de fwaerheyts middellini P O'des pilaers,dàcrnaer d~· . . c. 
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PROBLEM V. PROPOSITION x. 
Given a fixed point of the knownprism, and knowngravities of equal apparent 

weight hanging therefrom: to find out whether the axis will remain parallel to 
the horizon, or will remainat rest in any position given to it, or will turn upside 
down until its centre of gravity is in its centre line of gravity. 

SUPPOSITION. Let ABCD be a prism weighing 4 Ibs and cut through its centre . 
of gravity E by a plane FG parallel to the base AD, and let H be the fixed point 
below the centre E, in the middle of EG. And let there hang from tbe prism two 
weights, as 1, K, each weighing 4 Ibs, whose centre lines are fixed points D, C, 
and let LMbe the axis, and NO the horizon. WHAT IS REQUIRED TO FIND 
OUT. We have to find out whether it will be possible for the axis LM to remain' 
parallel to .tbe horizon NO, or whether it will remain at rest in any position given 
to it, or will turn upside down until its centre of gravity E' is in the centre line of 
gravity through H, which different possibilities may occur according to the ratio 
of the gravity of the prism to the weights hanging therefrom. CONSTRUCTION. 
Through E there shall be drawn the centre line of gravity PQ of the prism, and 
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•. ANDI IJ.CH.JNS!I.!N IU!·a. WIi!C.JJeONS? 11, 

G:de Cwaer.heyt5 middellini R S der ghewichten I, K, ende E G ta~ bakt 
. fJjn.daer naer làlmen lÎ~n door het l' voorfl:el wáer tvall:punt der hant,.. 
. haefv'alt: want C01nmet onder hl,foo keertL Mroe {yeue:wydiCh blijft 

.vanden iichtcinder N 0 ;oMaer commet in H, fyhoudt alle ghefl:alt 
die men haetgheeü; ComlPet bouen .~,' alles keert om. Maer 
den pilaer wecght 4 fu.ende J, :K. elck4 tb tfamen 8 tb .door tg hc:­
gheuen, daerom ghedee:k E G in T, al(oo dat E T, (ukken reden heb 

'. wt T·G, 'ak8 tot 4: lek; reg dat L M keeren fàl (ouermits Tonder H 
comt) tot (y eue'Urydich'is vanden lichteinder. Lact"pu den pilaer we­
ghen 4 tb,ende I en K dek 2. tb, t(amen 4 tb, daerom ghededt EG in H· 
(welcke H tmiddel van EG is door rghegheuen) alfoo dat E H fukken 
reden heb tOt H.G;als+ tot 4: iek fegdat L M(ouermits'het in Hviel) 
alle: ghell:alt .fal houdenA:liemenhaer gheefr., . Laetnu den pilaer we- , . 
ghèn 4 ib, ende I.K, dek I tb, tramen 1. fu, daerom ghededt EG in V, 
alfo dat E V fukken reden'"hebbe tot V G, :ils 1. 'tOt 4, rek feg dàtden 
pilaermecal de rell:omkeeren fal (ouermirds V bouenH €omt) tot dat: 
H is in hae!' fwaerheydts rniJdellini. TB.a w Y 5" Ten eedlen len K 
elck 4 tb weghende,dat dan L Mkecrt tot fy euewydieh .is:vanden fiCht­
einder, blijélaldus: Da hanghende door T 'ghelijek T'X, is fwaerheyts 
rniddelJini des heets, daerom die latende, ende hanghendc tghehee1 a~- end' 
de * ha.~ellJedoor H,als HY(welc~e H onsghegheuen vallpunt IS) ::!,. ,UI-
fo (1.1 de hjde naer BeK, fwaerder lijn dan naer A D I, daerom oock '-
fa! de Gjde BeK neerdaleQ. tot dat H indefwaerheydts middellini is . 
des heels~ ende dan faIt 'Meuewydiclli!jn vander,t:liëhreinder NO. 

Ten tweeden I, K, e1èk i ft; weghende, dat dan L M anc ghell:alt 
houdt, \l"Ofdt aldus berhoom: Laet. ons achten dat I ende K opghe~ . 
lèhorl1: 'lijn. al(oo dat D tfwaerheydts'middelpunt (y van I, ende C van 
K, ende doer de " begheerte fy en ftlllen :anden pilaer gheen oirfaeek 
van verandering der (waeih.eydtweCen; Twelek foolijnde, H is dwaer- . 
heyts middelplmtvan foodanighen Iichaem vergaenuytden pilaerende 
de twee ghewi~htel1 IK, endè door de 4 bepaling rfat daer op aH.e ghe­
{lalt houden dIemen hem gheeft,tfelfde fal alfo bCwelên worden Ul alle 
.ghell:alcen,daerinen L' M in foude connen !lellen. ' 

Ten Iaettlen J, K, dek Jtb weghende, dat clan .alles omkeert, wort 
aldus beihóont: Dehanghende door V ghelijek Vz, is (waerheyts mid­
dellini des heds, d:1erom die latende, endehanghendergheheel ande 
hanghende H Y door H ghegheuen vaftpunt,[o fal de {ijde naer A D I~ 
'fwaerdedijn dan naer BeK, daeromoock fal de lijde A D I neerda­
len, tot dat Hinde fwaerheyts middellini is des heels.ende ofmen [choon 
L M (:~Ues op tvall:punt H draeyende) euewydieh ll:e1de vanden lieht­
einder NO, fy en can fo niet hlyuen door het 8 voorfl:el, rnaer alles Cal 
omkeeren, twe!ck wybewyfen moel1;en. 

D 1. TBEstVYT 
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then thiough G the centre .line of gravity RS of the weights I, K; EG will then 
be the beam. Af ter this, it shall be ascertained by the 2nd proposition where the 
fixed point of the handle will fall. For if it comes below H, LM will turn until 

. it remains parallel to the horizon NO. But if it comes at H, it will remain at 
rest in any position givento it. If it comes above H, the whole prism turns 
upside down. Now the prism weighs 4 Ibs, and I, K each 4 Ibs, together 8 Ibs, 
by the supposition. Then, EG being divided in T so that ET has to TG the ràtio 
of 8 to 4, I say that LM will turn (since T comes below H) until it is parallel 
to the horizon. Now let the prism weigh 4 Ibs, and I and K each 2 Ibs, together 
4 Ibs. Then, EG being divided in H (which H is the middle of EG, by the sup­
position) so that EH shall have to HG the ratio of 4 to 4, I say that LM (since 
it feIl in H) will remain at rest in any position given to it. Now let the. prism . 
weigh 4 lbs,in I, K each 1 lb. together 2 Ibs. Then, EG being divided in V so 
that EV shall have to VG the ratio of 2 to 4, I say that the prism with all the 
rest will turn upside down (since V comes above H) until H is in its centre line 
of gravity. PROOF. Firstly, the fact that if I and K each w~igh 4 Ibs, LM will turn 
until it is parallel to the horizon is proved as follows: The vertical through T, 
as TX, is·the centre line of gravity of the whoie; therefore, omitting this one and 
hanging the whole from the vertical through H, as Hi' (which H is the given 
fixed point), the part adjacent to BeK will be heavier than thatadjacent to 
ADJ. Therefore the part BeK will descend uritil H is in the centre line of gravity 
ofthe whoie, and then LM will be piuallel to the horizon NO. 

Secondly, the fact that if I, K each weigh 2 Ibs, LM will remain at rest in any 
position given to it is shown as follows: Let us suppose I and K to have been 
pulled up in such a way that D is the centre of gravity of I, and C of K; then, 
by the 3rd postulate, they will not be the cause of any change of the gravity at 
the prism. This being. so, H is the centre of gravity of a solid made up of the 
prism and the two weights I, K, and by the 4th definition it will remain at rest 
in any position given to it; the same can likewise be proved of any position in 
which LM could be put. 

Lastly, the fact that if I, K each weigh 1 lb, the whole turns upside down is 
shown as follows: the vertical through V, as VZ, is the centre line of gravity of 
the whoie; therefore, ·omitting this one and hanging the whole from the vertical 
HY through H, the given fixed point, the side adjacent to ADI will be heavier 
than that adjacent to BeK, and therefore also the side ADI will descend until H 
is in the centre line of gravity of the whoie. And though one should. put LM 
(the whole turning about the fixed point H) parallel to the horizon NO, it cannot 
remain at rest in that position, by the 8th proposition, but the whole will turn 
upside down, which we had to prove. l. . 
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~8 5. STEVJNS 1. BOVCE. 

T BI st V Y T. Wefende dan ghegheuen een vaftpunJdes beken .. 
den pilaers, &c. - . . '. . 

Uyt het voorgaende is ghenouch bli jckelick den ghemeenen voort .. 
· ganck in allen anderen, als van pilaren wekker vaftpunt is buyten de 
fini als F G,ende der ghewichten vaftpuntenop ander plaetfcn dan D C; . 
Maer ouermits wy hier voornamelick tracl-itcn. de oirfaecken vande 
gedaeucen des waegs groridelick te openbaren (daer af inde Weeghdaet 
breeder f:iJ ghefeyt worden) fo en gheuen wy . van fukke onghd~hiae 
gheftalcheden gheen be{onder voorbeelden. _ _ _ . 

6. E y s eH; I I. Voo R S TEL. 

WE S E.N DE ghegheuen een pekellde pilaer, 
ende bekende (\vaerheden daer an hanghende: Te 
vinden het vaftpulltdaerophy alle gheftalt houdt.. 
diclnen heIn gheeft. . '. . _.' 

Ie MER C .IC. 

S 00 twen euewJchten a/s A. 11) vanpunten C, D. 
· ~Aren in des pilAeTS a4, eutW)t vAntm:ddelpunt E, a/s 
in Jees ferm. ~Î4 ksnneli&k."de(J1 hel tweede deel des be­
W)lvan bet 10· voo,flel, dat E tbeghende punt [oude 
fiin. miltr \\IJ [uDen tvoorbeelt van ongheftbiéllT !!Je­
flalt gIJe"en. 

11" . ME Re IC. 
Tl s Dpenbiler dil' VPefendede twee .paf/punten dn 

gbewicbten Als CD, ende ',af/puntdes handtlJaefs 1111 
1I. a!le drie in een rechte lini "Is hier hOlle", ~i1tle An 

.E 

· CD ellen gbewichten ghebanghen, [os groot ofte deen . . 
Alfi valt: E·fol altijt tvaflpllnt hJijuen;daer Ij aUeghe- . . . 
flalt.op houdendiemen baer gheeft. Maer [00 die drie puntm au eED;" 

. een rechte /in; 'Wt/ende C ende D niet ruewyt en WilTen "ltn E, ende diltmm 
p,DpmiDnIJ. An b4e, ghew;clJten hinghe'* ~uerednich met de ermen •. da' E nDch a/tijt ",dJ-
k,. punt foJ blijuen dAe, ij "Ue gbeHillt op houden diemen hangheeft. . 

TG H:& G H I! VEN. laèt ABC D een piJaer lijn, ~eghende JO .tb, . 
diens lwaerheydrs . middelpunt E , ende laet de ghewichten daa an 
hanghendewefenF J fu, diens vallpunrG,.ende H 4 tb, wiens vaft~ 
punt J. TB EG HEI R D E. Wy moeten het vaftpunt vinden daerop 
fy alle gheftalt houden diemen haer ghceft. T W! Rex. Men {al 

ue,ken 

v 
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CONCLUSION. Given therefore a fixed point of the known prism, etc. 
From the preceding the 'common procedure in all other cases is sufficientIy 

clear, for exampie with prisms whose fixed points are outside the line FG, whiie 
the fixed points of the weights are in places other than D, C. But since we are 
here mainIy attempting to disclose the causes of the properties of the balance 
in principle (of which we will speak more fully in the Practice of Weighing 1)), 
we do not give any specific exampies of such irregular fo~ms. 

PROBLEM VI. PROPOSITION XI. 
Given a known prism, and two known gravities hanging therefrom: to find 

the fixed point on which it remains at rest in any position given to it. 

. NOTE I. 
If th~ fixed points C, D of two equaJ gravities A, B were in the axis of the 

prism, equidistant from the eentre E, as in the annexed figure, it is evident from 
the seeond section of the proof of the lOth proposition that E would be the re­
quired point, but we wilt give the example with regard to an irregular form. 

NOTE 11. 
It· is manifest that if the two fixed points of the weights are C, D, and' the 

fixed point of the handle is E, all three being on a straight line, as above, equal 
weights hanging at C, D, as great or small as the ease may be, E wilt always 
remain the fixed point on whieh they remain at rest in any position given to them. 
But if, these three points, as C, E, D, being on a straight line, C and D were 
not equidistant from E, and weights were hung at them proportional to tbe arms, 
E wil! still remain the fixed point on which they remain at rest in any position 
given to them. 

SUPPOSITION. Let ABCD be a prism weighing 10 Ibs, its centre of gravity E; 
and let the weights hanging therefrom be F (1 lb), and its fixed point G, and 
H (4 Ibs), and its fixed point 1. WHAT IS REQUIREO TO FIND. We have 
to find the fixed point on which they remain at rest in any position given to 
them. CONSTRUCTION. There shall be drawn GI, the beam of the weights 

1) See The Prac/ice of Weighing, Prop. 2. 
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VAMD!! BIGHIMS!:tINDEl\'WSEGHCONST. 

trCcken G.1 bakk 
de~gcwichtfn F H" 
dac:r naet [almen 
vinden haer ermen 
door het "2,. voor-
ftd, dat is ghelijck 
F J tb, tot H4 tb, A 'B 
alroden erm'KI,tot ·,.::....-a-------+------i 
KG, daer naer {al­
men trc:cken E K 
balck des pilaerster 
eender , . ende der 
ghewichten F H ter 
ander lijden, de fel.. D 
ue E K ghededt in 
L, alfo aat den erm 
EL' {ukken reden 
hebbe ,tot 1 K, als 

Fi. 

K I E L 

j tb van F H, tot 10 tb des pilac:rs, L {al tbegheetde pnnt {jjn' op twelck 
fy alle ghelblr lullen hOuden diemen haer gheeft, wac:r af tbewys open,;. 
baer is door het 7' voorfteI. . 

vu. Eys.cH. XI r. VOORSTEl. 

. W E,S E 14 D E ghegheuen een bekende pilaer~ 
met fijn vaftpunt ende bekende ghewichten. daer 
an hanghende die den as euewydieh houden van.. , 
den *1ichteinder: Xe, vindenee~ ghewicht.han-Bllr;xnl'. 
ghende ter begheerder . -,.... ~ '. 
plaets des pilaers, dàt 
den as in ghegheuen 
ghdlalt houde. 

A F B 

J. VOOR'aEELT. E 
TG HEG H E V E N.laet ABC D I (-----.-+----'-'1. IC 
een pilaer {jjn weghende' 6 tb, 
diens vafipllnt E,ende handthaef DI----~----IC 
E F, ende twee ghewichten G .H, 
elek 3tb weghende, wdrkervaft-
punten C, D ; en I K,fy a~, eue-
wydich vanden {jchteinder 1 M, 
ende D fy tpUOt voor de hegheer- L 

D 3 de plaets. 
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F, H, and then their arms shall be f0U11d by the 2nd proposition; i.e. as F (1 Ib) 
is to H (4 Ibs), so is the arm KI to the arm KG. Af ter this, there shall be drawn 
EK, the beam of the prism on the one hand and of the weights F, H on the 
other hand. This beam EK being divided in L in such a way that the arm EL shall 
have to the arm LK the same ratio as F, H (5 Ibs) to the prism (10 Ibs), L will 
be the required point on which they wiU remain at rest in any position given to 
them. The proof of this will be manifest from the 7th proposition. 

PROBLEM VII. PROPOSITION XII. 
Given a known prism, with its fixed point, and known gravities hanging there­

from, which keep the axis parallel to the horizon: to find a weight hanging in a 
required place of the prismwhich shall keep the axis in the given position. 

,EXAMPLE 1. 
SUPPOSITION. Let ABCD be a prism weighing 6 Ibs, its fixed point E and its 
handle EF, and let there be two weights G, H, each weighing 3 Ibs, whose fixed 
points are C, D. And ,let IK be the axis, parallel to the horizon LM, and let D 
be the point indicating the required place. Then the axis IK (the whole turning 
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~o S.S!'!VIMS r. llOVeE . 
de plaers. Daer uaer wort den as I K (alles draeyendeop E) verheum 
als indè tweede farm. TB EG H EER D E.Wy moeten een ghewicht 
an D vinden, dat den as I K in die ghe'fhlt hou de. Tw f. ReK. Men 
fal vinden door het 11 c voor1l:el, tvaltpunt daer op den as alle ghe1l:alt 
hall de dIemen haer gheef[ twélek N fy: Daec naerfalmen treeken D N. 

perpmilieu-ende de * hanghende EO, 
Itmm. [niendeN Din 0, Jaer naer 

falmenfien wat reden NO 
heeft totO D,iek nemeaIs 
van I tot 2. , daerom han­
ghe iek an Deen ghewi.cht 
P van () ,lb, te weten in fu1c­
kenrede'n tot d·en piker mer 
de twee ghcwichten cG, I, al 
t(amen 12. tb, als van I tOl 2.; 

lek {eg P 6 ib, te wefen het 
begheerde ghewicht. . 

T R E Wy s. Tfwaerfte ghe­
wicht I i:fu des erins' 0 N, 
heeft (ukken reden tct het 
licht1l:e 6 tb des erms 0 D, 
ghelijck den langl1merm 
o D, tOt den cordlen 0 Ni 
Daerom hanghet al eue1l:alt­
WichtichandehandrhaefE F 
door het I" voor1l:eJ. Ende 
veruolghens den as I K blijft M . 
inhaersh~gheuen gheftait. 

tI. VO()1\.B!!r.T. 

tA ET.·· ABC Deen pilaer fijn weghende 6·fl;, diens vaJlpunt E, 
ende handthaef E F, e·nde Geen gnewicht van .1 ft, diens vafipunt· 
H, ende I een ghewkht van I tb, dIens vaftpunt K, ende den as L M 
fy euewidich vanden 1f {jchteindcr N 0, ende P Cy een punt inden pi .. 
laer voor de begheerde plaets. Dac:r naer werdt den as L M (alles 
draeyc:nde op E) verheucn; als inde tweede farm. 

T .B E CH E R J) E. 

Wy moeten eeD ghewicht an P villden, dl!: den 1S L Min dkghe .. 
aalt houde. 

Tw ER.e: IC. 
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about E) is lifted, as in the second figure. WHAT IS REQUIRED TO FIND. 
We have to find a weight at D which shall keep the axis IK in that position. 
CONSTRUCTION. By the 11th proposition, there shall be found the fixed 
point on which the axis shall remain in any position given to it. Let this be N. 
Then there shall be drawn DN and the vertical EO, meeting ND in O. Af ter 
this, it shall be ascertained what ratio NO has to OD. I take this to be that of 
1 to 2. I therefo~e hang at D a weight P of 6 Ibs, to wit in the ratio of 1 to 2 to 
the prism with the two weights G, I, being together 12 Ibs. I say that P, weighing 
6 Ibs, is the required weight. PROOF. The heavier weight (12 Ibs) of the arm 
ON has to the lighter weight (6 Ibs) of the arm OD the same ratio as the longer 
arm OD ~o the shorter arm ON. Therefore the whole hangs, by the first propo­
sition, from the handle EF in apparent equality of weight. And consequently the 
axis IK remains in itsgiven position. . 

EXAMPLE 11. 
Let ABCD be a prism weighing 6 Ibs, its fixed point Eand its handle EF, and 

let G be a weight of 2 Ibs and its fixed point H, and I a weight of 1 lb and its 
fixed point K. And let the axis LM be parallel to the horizon NO; and let P be 
a point in the prism for the required place. Then the axis LM (the whole turning 
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YANDI 11~~IN~UU'1)I~ WI!CHCO·NST. J; 
TWERC K. 

Men {al vinden door het 
u· voorftel tvaftpunt daer. 
op tghegheuen alle ghdlart 
houdt diemen hem gheefi, 
lWelck Q.{y, daer naer [al. 
men rrecken P ~ ende de 
• hanghende E. R, ·fuiende 
PQ...!!lR: ûencle ,daernaer 

. Wat reden R Q.. heeft tot 
R P.ick neem alsnn 1 tot 
.I,[oliang ickan Peengbe­
wicnt S van 4o! tb ~ te we· 
ren in fuleken reden tot den 
pilaer met de twee ghewich. 
ten G.T. al tfámen 9 fu, als 

. van I tot 1; Jek (egS4+ 
ft; te wefen' het begheel'dc 
shewichr. 

TBEWVS. 
Tfwaenfte ghewicht 9 ff). . 

desermsR Q, heeft (uleken -
reden tot het lichtfte ghe­
wicht .. : ti) des erms R P , ~ 
ghelijck den langften erm 
R p. tot den COttfte.n R .~ 
daerom hanghet af eudblt­
\Vichtich ande' handthaef· 
E F door het IC voorftel. en 
veruoJghens den as L M 
blijf tin haerghegheuen ghe-
11alt. _ twekk wy bewy[Cll 
moeftén. 

TB'9 sr. v Y"I'. 
Werende dan ghegheuen 

een bekenden pilaer meelijD 
,aftpunt~&c. 

A 
"PH 

F 
I 

E. 

1- -1---------1 M 

LJ D~r----------! C 

[1 

Ji~ _____ -::::.O 

6 VI 1\- ;:.N~ _______ ___ 
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about E) is lifted, as in the second figure. WHAT I~ REQUIREO TO FINO. 
We have to find a weight at P which shali keep theaxis LM in that position. 
CONSTRUCTION. There shall be found, by the 11th proposition, the fixed 
point on which the given prism shali remain at rest in any position given to it. 
Let this point be Q. Then there shall be drawri PQ and the verticai ER meeting 
PQ in R. Af ter this, it shall be ascertained what ratio RQ has to RP. I take this 
to be that of 1 to 2. I therefore hang at P a weight S of 4Y2 ibs, to wit in the 
ratio of 1 to 2 to the prism with the two weights G, I, weighing together 9 Ibs. 
I sar that S, weighing 4% ibs, is the required weight. PROOF. The heavier weight 
(9 ibs) of the arm RQ has to the lighter weight ' (4% ibs) of the arm RP the 
same ratio as the longer arm RP to the shorter arm RQ. Therefore the whoie 
hangs, by the lst proposition, from the handle EP in apparent equality of weight, 
and consequently the axis LM remains in its given position, which we had to 
prove. CONCLUSION. Given therefore a known prism, with its, fixed point, etc. 
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S. STIlVINS Ih Dove.1C 

VI. VntTOOCH.· XIII. VOOIUTEr •• 

EEN daelwiche ende een he[wicht all heIn 
euel1,dOe111net euen houeken all euen C{lnen euen 
ghevveldello 

1". Voo Il B li I! L T met rechtwichren. 
Tc Hl! C H I! VEN. Laet A des hakx B C va,l1:punt, ende A B mei: 

A C twee euen ermen lijn, ende an B hanghe het rechtreekwicht D, en­
deanC{y het rechthefwicht E, euewichdch an D,ende lijnbalck ty 
F G, diens vaLl:punt H, ende euenermen HF, H G. ende den houck 

-A B f, fr euen anden houck AC F. TB E G H I! E R D E. Wy moeten 
bewy{en dat hetrechldaelwicht D. ende crechthefwicht E, ande enen er­
men A a, A C, euen ghewelden doen. T B ~ RI! Y T SI! L. Laet anC 

. een ghewicht K hanghen, euen an D. TB 11. W Y s. Laet ons weeren EI 
en is blijckelijck dat de macht 
van D is de ennen A B,A C,io 
die ghegheuen ghèfralr re hou-
den, wanr Dis euen an K,ende 
A B an A C. Laet nu D Wcc-
ren, ende E wederom anhan­

B ghen, ende de macht yan Eis 
oock de ermen A B, A C, in die 
ghegheuen ghefralt te houden, -, r 

- want K is euen an E, ende H F 
an H G. daerom E ende D D 
doen an,euen ermen A B ~ AC. 

F 
.A c 

euen ghewelden. 
I Ie Voo II B I! I! L T met fcheefwichten. 

G 
H 

E 

TG H I! GH E V I! N. Laet A des handthaefs vafrpunt, ende A B met 
A C twee euen er men lijn, ende an B hanghe tCcheefdaelwichtD, diens 
fcheefdaellini B E, eflde-an C fy 
tfcheefhefwicht F. euen an D, en 
lijn fcheefhdlini Cy C G,ende den 
hOtJck A BE, fy euen anden 
hOllCkACG. 

TB I! G H I! I! R D E. Wy moeren 
bewyCen dat het fcheefdaelwicht 
D, ende t(cheefhefwicht F, ande 
euen ermen A B, A C,ellcn ghe­
welden doen. l' B ERE Y T S I! 1. 

taet aa C een frheefdaelwicht H 
hanghen 
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THEOREM VI. PROPOSITION XIII. 
Alowering weight and a lifting weight equal to it, acting at equal angles on 

equal arms, exert equal forces. 

EXAMPLE I, with vertical weights. 
Let A be the fixed point of the beam BC, and AB and AC two equal arms. 

And let there hang at B the vertical lowering weight D and let there be at C 
the vertical lifting weight E of equal weight to D; and let the beam of the 
latter be FG, its fixed point H, and the equal arms HF, HG, and let the angle 
ABl be equal to the angle ACF. WHAT IS REQUIRED TO PROVE. We have 
to prove that the vertical lowering weight D and the vertical lifting weight E 
exert equal forces on the equal arms AB and AC. PRELIMINARY. Let there 
hang at C a weight K, equal to D. PROOF. Let us take away E, then it is apparent 
that the power of D is to keep the arms AB, AC in that given position, for D 
is equal to K, and AB to AC. Now let us take away D and attach E again, then 
the power of E is also to keep the arms AB, AC in that given position, for K 
is equal to D, and HF to HG. Therefore E and D exert equal forces on equal 
armsAB, AC. . 

EXAMPLE Il, with oblique weights. 
SUPPOSITION. Let A be the fixed point of the handle, and AB and AC two 
equal arms. And let there hang at B the oblique lowering weight D, whose 
oblique lowering line shall be BE, and let there be at C the oblique lifting weight 
F, equal to D, whose oblique lifting line shall be CG, And let the angle ABE 
be equal to the angle ACG. WHAT IS REQUIRED TO PROVE. We have to 
prove that the oblique lowering weight D and the oblique lifting weight F exert 
equal forces on tbe equal arms AB, AC. PRELIMINARY. Let tbere bang at C 
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VANDI ~1!CItYNntJ!N D!UWl!1!GHeONST. H 
hanghen euen an D, diens fcheefheRini Cl,'" éuewydich Cy van BEt P",IIIkI.. 
ende C B fr wat voorrghctrocken tot in K. TB E W Y s. Laet ons wee-
ren F.ende is kennelickdatde macht van 0 teghen H,isdeermenA B. 
A C, in die ghegheuen ghefiah t~ houden, want D· is euen an H, ende 
den erm A B, all A C, ende den houck A C I, anden houck KB E. bet 
nu 0 weeren, ende F wederom anhanghen, ende de macht van F is oock 
de èrmen A B, A C, in die ghegheuen gheftalt te houden, ouermidts H 
euen isan F. 

III VOORBEEtT. 

TG HEG H,E VEN. Lact A des handrhae& vafrpunt,efi A B met AC 
twee euen ermenlijn, ende an B hanghe het {cheefdaelwichr D. diens 
{cbeefdaellini B· E. ende an C Cy het tcheefhefwicht F ,euen an O,diçns 
fcheefheflini [y CG, ende den houck K CG, fy euen anden houck 
K B E. T BI! G H EER D E: Wy moeten bewyfen dat het fcheefdael. 
wicht 0, ende het lèheefhefwicht F, ande euen enuen A B, A Ct euen 
gheweldel1 doen. TB ERE V T fE 1. 

Laet an C een {cheefdaelwicht H han­
ghe-n euen an 0, diens {cheefdaellini 
C r,aHa dat den houck A C I,euen [y 
andell hou,k A BE. TB E W Y s. Laet 
ons weeren F. ende is kennelick dat de 
macht van D iS de ermen A B, A C~ in 
die ghegheuen ghell:alrte houden,want 
D is ellen ari H, eride den erm A Ban 
A C, ende den houck A C I, anekn 
houck A B E. La~t nu 0 wc:eren, ende 
F wederOIn anhanghen,endede macht 
van F is oock de erillen A B, A C~ in 
die ghegheuen ghe(lalt tehouden .. ouermits H euen kan F. 

TB ES L V V T ~ Een daelwicht dan ende een hef wicht an hem euen" 
doen.met enen hou eken an euen ermen euen ghc:welden, twelck wy 
bc:wyfen moefl:en. 

VI J J. Evscn. :XIlIJ. VOOR,STEt • 

. WE SEN DE ghegheuen een pilaer" ende twee 
punten inden as, t'een vafi: t"ali.der int langfie, deel 
verroerlick : Te vinden een rechthefwicht an 
tverroerlick, dat den· pilaer in lijn ghegheuen 
fiandthoude . 

TGa E G HE VEN. taet ABC D een pilae~ fijn, weghende 61b, 
E ende. 
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an oblique.lowering weight H, equal to D, whose oblique lifting line Cl shal1 be 
parallel to BE, and let CB be somewhat produced to K. PROOF. Let us take 
away F; then it is evident that the power of D against H is to keep the arms 
AB, AC in that given position, for D is equal to H, and the arm AB to AC, and 
the angle AC! to the angle KBE. Let us now take away D and attach F again; 
then the power of F is also to keep the arms AB, AC in that given position, 
because H is equal to F. 

EXAMPLE lIl. 
SUPPOSITION. Let A be the fixed point of the handle, and AB arid AC two 
equal arms. And let there hang at B the' oblique lowering weight D, whose 
oblique lowering line shall be BE, and let there be at C the oblique lifting. weight 
F, equal to D, whose oblique lifting line shall be CG. And let the angle KCG be 
equal to the angle KBE. WHAT IS REQUIRED TO PROVE. We have to prove 

. that the oblique lowering weight D and the oblique lifting weight F exert equal 
forces on the equal arms AB, AC. PRELIMINARY. Let there hang at C an 
oblique -lowering weight H, equal to D, whose oblique lowering line shall be 
Cl, in such a way that the angle ACl shall be equal to the angle ABE. PROOF 
Let us take away"F; then it is evident that the power of D is to keep the arms 
AB, AC in that given position, for. Dis equal to H, and the arm AB to AC, and 
the angle AC! to the angle ABE. Let us now take away D and attach F again; 
then the power of Fis also to keep the arrrisAB, AC in that given position, be­
cause H is equal to F. CONCLUSION. Alowering weight therefore and a 
lifting weight equal to it, acting at equal angles on equal arms, exert equal 
forces, which we had to prove. 

PROBLEM VIII. PROPOSITION XIV. . . 

Given a prism, ànd two points in the axis, one being fixed and the other in the 
longer part being movable: to find avertical lifting weight at the movable point 
which shall keep the prism in its given position. 
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TB E WY S •. Ouermidts den erm R V des rechthefwjchts ~, euen is 
anden erm R Y des ghewichts Z, ende ~ euen an Z, {oo is de ghewelt 
.IE euen an de ghewelt van Z door het 13" voorllel. Maer de ghewelt 
van Z is (.IE gheweert lijnde) den pilaer in die frande te houden, de ghe. 
wdr dan van A:: (Z gheweert tijncfe) is ooek den pilaer in die franJt te 

. . houden. twelck wy bewyfen mocnen.· T BES 1 V Y T. Wefende dan 
ghegheuen eenpilaer, ende twee punten inden as, t'een. vafr, t'ander int 
Ianglle deel verroerliek: Wy hebben gheuonden een rechthefwicht an 
tverroerlick, dat den pilaer in fijn ghegheuen; ll:andt houdt naer den 
ey{ch. 

M J! R C IC T. 

MEN [OI/de 1J~'k.. muegben fegghen mettm ,~rtfftn V R ~,ghetft R T 1~ 
""-'''' dm piu" 6 ft ~ . ,~mt 'PClor ~ 4 tb .Is rotl,e", \VMI' 11/ de r,dt" ÏIiI 
~ot.gbendl 15 VtI"Rel blijkJnfol. 

Ie V E. 1\ VOL G H • . A 'N G HES JEN den hC'elen pilaerdoorrghefielde 6tbweeghr,waer 
af A:: de 4 ft verheft, fo volgt noorfae,kelick datter opt punt R,. 

dat is op dop des keghels OE, 1. ltS rufie~ . 

O'TI 
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SUPPOSITION. Let ABCD be a prism weighing 6 Ibs, and let it be divided as 
at the beginning of the lst proposition; and let the fixed point be Rand the 
movable point V in the longer part of the axis RQ, for it is impossible for any 
vertical lifting weight in the shorter part RP to keep the axis in its given po­
sition. WHAT IS REQUIREO TO FINO. We have to find avertical lifting 
weight at V whichshall keep the prism in that position. CONSTRUCfION. The 
line QR shall be produced to Y, in such a way that RY shall be equal to RV. 
Then there shall be found the weight Z at Y, of equal apparent weight to the 
prism. Bearing in mind that R is the fixed point, this weight will be of 4 Ibs, by 
the 3rd proposition. I therefore say that the required vertical lifting weight, which 
shall be JE, will be of 4 Ibs. PROOF. Since the arm RV of the vertical lifting 
weight JE is equal to the arm RY of the weight Z, and JE is equal to Z, the force 
of JE is, by the 13th proposition, equal to the force of Z. But (JE being taken 
away) the p0'Y"er of Z is to keep the prism in that position; therefore (Z being 
taken away), the power of JE is also to keep the prism in that position, which we 
had to prove. CONCLUSION. Given therefore a prism, and two points in the 
axis, one being fixed and the other in the longer part being. movable, we have 
found a vertical lifting weight at the movable point which shall keep the prism 
in its given position, as required. 

NOTE. 

One might also say: with the shorter arm VR 3 gives RT 2, what the prism 
6 Ibs? JE becomes 4 Ibs, as. above, the cause of which wilt become apparent 
in the 15th proposition hereinafter. 

COROLLARY I. 
Since by the supposition the whole prismweighs 6 Ibs, of which JE lifts the 

4 Ibs, it necessary follows than on the point R, that is the top of the cone fE, 
there rest 2 Ibs. 
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Or if a vertical lifting .weight II were attached at R instead of the cOlie CE, as 
shown in the annexed figure, that TI will weight 2 Ibs. . 

Or if a cone <]> were applied at V instead of the vertical lifting weight JE, as 
shown in the annexed figure, that there will rest 2 Ibs on the cone CE and.4 Ibs 
on the cone <]>. ' 

Or if the prism were hung by two parallel lines CÈ Rand <]> V, as shown in 
the annexed figure, that there will hang 2 Ibs by the line (E Rand 4 Ibs by 
the line <]> V. 
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S. STEVtNS J. BOVCX 

, I • V I! 1\V 0 L G. 

A E G J L· N 

{al Z moeté we- " 
ghen 1.z.H> door het .~ .. voorftel, ende vefvolghens A:: I 1 !h. 

V II V J! R T 00 C H. X 'I Vo 0 1\ 5 TEL. 

WE SEN DE twee punten inden as des pilaers> 
t'eel1 vaLl t'ander verroerlick : Trechthefwichr an 
tverroerlic met den pilaer euefialtwichrich, heeft 
fukken reden tot den pilaerals het afilicktuffchen 
het f\vaerheyts lnidddpullt des pilaers, ende het 
vallpunt ~ tot het afftick tulfchen tvaftpunt ende 
rverroerlick punt. . 

v I ReL A JU N G. 

LA ET ons nemen de formen des 14 voorftels, al waer blijél dat 
.. ghelijck A:: 4 fu. tOt tghewicht des pilaers 6 fu.alfoo TR toC R V. Maer 

Mlllhem"ti. om d'oir(aeck hier af * Wi[conftelick ie vcrdaren, Cao is te weten dat 
I~. ghelijck t'ghewicht Z, tottet ghewicht des pilaers, alfao R T lOt R Y 

door het J. voorf1:el; Maer A:. is euen an Z, ende R V is euen an R Y 
doortghegel1en .ghelijck dan A:. tot den pilaer. al(oo T R tot R V. 

TB ES LVYT. Wefendedan tWee puqten inden as des pilaers t'een 
vaft rand er verroerlick~ &c. . 

VIII VERTooca XVI VOORSTE~ 

WErende twee punten inden as des pilaers t'een 
vafl: t"ander verroerlick: Trechthef\.vicht an tver­
roerlick Jat den pilaer in een gheftalt houdt, {al 
heIn in alle gheftalten houden. 

TCHE. 
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COROLLARY 11. 
Jf there hung one or more weights from the prism (the point R being fixed, 

as above), the vertical lifting weight will also become known. For example, let 
there hang 6 Ibs at X, then Z; by the 3rd proposition, will have to weigh 12 Ibs, . 
and consequently .IE 12 Ibs. 

THEOREM VII. PROPOSITION XV. 
Jf there are two points in the axis of the prism, one being fixed and the other 

movable, the vertical lifting weight at the movable point having equal apparent 
weight to the prism has to the prism the same ratio as the part of the axis between 
the centre of gravity of the prism and the fixed point to the part of the axis 
between the fixed point and the movable point. 

EXPLANATION. 
Let us take the figures of the 14th proposition, where it is apparent that as .IE 

(4 Ibs) is to the weight of the prism (6 Ibs), so is TR to RV. But in order to 
explain the cause of this mathematically, it has to be known that as the weight 
Z is to the weight of the prism, so, by the 1st proposition, is RT to RY. Now.IE 
is equal to Z, and RV is equal to RY by the supposition; therefore, as .IE is to 
the prism, so is TR to RV. CONCLUSION. Jf therefore there are two points 
in the axis of the prism, one being fixed and the other movable, etc. 

THEOREM VIII. PROPOSITION XVI. 
Jf there are two points in the axis of the prism, one being fixed and the other 

movabIe, the verticallifting weight at the movable point which keeps the prism 
in one position will keep it in any position. 
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tpunt vag OE. TB E W Y s. T R is dobbel an T V door tgho::ll:elde. 

. . F 3 ende 
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SUPPOSITION. Let us turn the prism with its weights, of the 14th proposition, 
somewhat about the fixed point R, and let L'E (4 ,Ibs) still be the vertical lifting 
weight, in such a way that the situation shall be as shown in the annexed figure. 
WHAT IS REQUIRED TO PROVE. We have to prove that the verticallifting 
weight L'E also keeps the prism in that given position. PROOF. 'Let us take away 
L'E and attach Z (4 Ibs); then, by the lOth proposition, the prism will remain in 
that position. Now, by the 13th proposition, L'E exerts on the prism at V the same 
force as Z at Y; therefore, Z being taken away and L'E attached again, L'E will 
also keep the prism in that position. 
CONCLUSION. If therefore there are two points in the axis of the prism, one 
being fixed and the other movable, the vertical lifting weight at the movable 
point which keeps the prism in one position will keep it in any position, which 
we had to prove. 

THEOREM IX. PROPOSITION XVII. 
If a prism rests on two points in the axis: as the part of the axis betWeen the 

centre of gravity and the lefthand point is to the part of the axis between the 
centre of gravity and the righthand point, so is the weight of the prism resting 
on the righthand point to the weight resting on the lefthand point. 

SUPPOSITION. Let ABCD be a prism weighing 6 Ibs, divided as in the lst 
propositio'n, resting with the two points R, V on the points of CE, L'E. WHA T IS 
REQUIRED TO PROVE. We have to prove that as the part of the axis TR is 
to the part of the axis TV, so is the weight restiqg with the point V on the point 
of .IE to the weight resting with the point R on the point of CE. PROQF. TR is 
double of TV by the supposition; then on the point of L'E there rest 4 Ibs and 



- 178 -

';3 S. STIVIN. I. BoveK 
ende opt rpunt van iE rutl: of. 
ft;.endëvan re 2. tb door 1· 

veruolg des I ",til voorftels, 
maer '" ft; is tot .1 ft; oock dob­
bel, ghelijck dan T R tot TV, 
a.!Coo tghewieht rut1:ende op 
tpunt van iE. tot tghewicnt 
rut1:ende op tpunt van OE. 

Maer om tghemeennoot_ 
~cke1ick veruolgh In ~Uen te 
bewyfen,laet ons voorttrecken 
VR tot in Z,a1Co dat R Z eUCD 
lfan R V j aen- , 
6ende d.aer naer 
R voor tvat1:pû~ 
W là1 an Z moe­
ten hanghen n 
of. tb, om de pi-
4.c:r in die gllc­
ftaltte . houden 
'door hetJe voor­
'fi;el. Maer tghe­
ne an V den pi-

'!aei: in die ghe­
{lalt houdt als 
iE, doet daer an 
alCulcken ghe­
weldt als n,door 
het I ~ voorftd; An JE dan nia em ghewieht enen an n. laet ons 
infghelicx voorttreeken. R V tot in ., alfo dat V ~ euen fy an V R, an­
tiende d.aer n~ V voor vat1:punc, {oo {al an • ,moeten hanghen A 1 lb. 
om den pilaer in die ghet1:alt te houden door het 3 c voort1:el, maer tghe-­
ne an R den pilaerin die ghdblt houdt als OE, doet daeran alftilekege-, 
welt als A door het I ~ voort1:el,An CE dan ruft een ghewicht enen an A. 
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on that of (E 2 Ibs, by the lst corollary of the 14th proposition. But 4 Ibs is also 
double of 2 Ibs; therefore, as TR is to TV, so is the weight resting on the point 
of JE to the weight resting on the point of CE. . 

But in order to prove the general necessary consequence in all cases, let us 
produce VR to Z, in such a way that RZ shall be equal to RV. If we then consider 
R as the fixed point, there will have to hang at Z a weight TI of 4 Ibs in order 
to keep the prism in that position, by the 3rd proposition. Now that which, acting 
at V keeps the prism in that position, as JE, exerts on it the same. force as TI 
by the 13th proposition. At JE therefore rests a weight equal to TI. Let us likewise 
produce RV to <I>, in such a way that V<I> shall be equal to VR. If we then con­
sider V as the fixed point, there will have to hang from <I> a weight .!l of 2 Ibs 
in order to keep the prism in that position, by the 3rd proposition.But that which, 
acting at R, keeps the prism in that position, as (E, exerts on it ~he same force· 
as .!l, by the 13th proposition. At (E therefore rests a weight equal to ll. Since 
TI is of equal apparent weight tothe prism on the common fixed point R, the arm 
TR has to the arm RZ the same ratio as TI to the prism, by ~he lst proposition . 

. Likewise, taking V for the fixedpoint, the arm TV has to the arm V <I> the same 
ratio as .!l to the prism. But RZ is always equal to V<I>. We therefore have NO 
proportions, each of four terms, the second terms .of which are equal to one a!1-
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tl:ende ~ een pilaer op tweè punteo inden as,&e. ' '. '. . 

V.E R. vo r. C? H. 

. ~ 0.0 ,de twee p~ten daerd~n' pil~er op ~{l, ~~n inde lt hanghen- ::~~lU-, 
do lamen door R en V, de relue gheWlchten die hier vooren op dek. ru- ,. '" ' 

. ftende purit waren. foudender nu oock op fijn. Laet by voorbcelt door 
, " de punten R.~V .hanghende Jjnien ghettocken worden, ende punten in-

de fclue gheffelt alsY A.. Ghenomen nu dat Yende A. de ponten fijndaer 
d,énpilaerJ~ifl, ris kennelick dat op ~ rufren [ah ft; J ende op A. 4- tb, 

'. Yact u1'·· . eken verrooch openbaer IS. 

'I ~ V i,R. T 0 0 C H. X V 111. Voo aST! 1. 

" Rv S T,E N D Eeen pilaerop eenighe tweepun­
ten,ghelijckhet affiick tuffchen tfwae~heyts lnid­
delpunt ende de hanghende door rfllnckerpuDt, 
tottetafftick tu{fchen t'f\vaerheydts middelpunt 
ende dehanghenck door trechterpunt, alfo tghe-­
wicht des pûaers ruRende op trecnterpunt, tottet 
ghewicht ruftende op t'Oinckerpunt. ' . 

Tc "B E G H E V I N. 13et 
A BeD een pilaer wefen, 
iicns as E F, ende fwaerheydts' 

"Jniddelpunt G. ende de twee' 
punté daerd'een pi1acrop ruft· 
Hl, waer .duerghemxken fijn 
de hanghende linieri KL, 
,M N, fniendeden as in 0, P;, ' 
, lek reg dat ghelijek'GO tot. '. 
G P; alfoo de {waerheydt ru­
ftendeop tpuntl, tot de fwaer-

. hcydt mftende op H. waet af , . 
tbéwys openbaer is dOOI tvérvolgh des voorgaenden J 7a voorll:eJs, 
" .' n~h~ 
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other and the last terms of which are also equal to one another. But if of any 
two proportions, each of four terms, the second terms arè equal to one another 
and the last terms are also equal to one another, then they have the other terms 
also proportional. Therefore, as TR is to TV, so is n to ~. But n is equal to the 
weight of the prism resting with the point V on the point of JE, and the weight 
A is equal to the weight of the prism resting with the point R on the point of 
(E. Therefore, as TR is to TV, so is the weight resting with the point V on the 
point of JE to the weight resting with the point R on the point of .(E. CON­
CLUSION. If therefore a prism rests on two .points in the axis, etc. 

COROLLARY. 
If the two points on which the prism rests were in the verticals through Rand 

V, the same weights which were above on each point of support would then also 
be thereon. Let there, for example, be drawn verticals through the points R, V, 
and let there be marked points in them, as Y, A. Now considering Y and A to be 
the points on which the prism rests, it is evident that there wi11 rest 2 Ibs on Y 
and 4 Ibs on A, from which the theorem is manifest. 

THEOREMX. PROPOSITION XVIII. 
If a prism rests, on any two points: as the part of the axis between the centre 

of gravity and the vertical through the lefthand point is to the part of the axis 
between the centre of gravity and the vertical through the righthand point, 
so is the weight of the prism resting on the rightharid pointto the weight resting 
on the lefthand point. 

SUPPOSITION. Let ABCD be a prism, its axis EP, the centre of gravity G, and 
the two· -points on which the prism- rests H, I, through which are drawn the ver­
ticals KL, MN, meeting the axis in 0, P. I say that as GO is to GP, ·so ,is the 
gravity resting on the point I to the gravity resting on H, from which the proof is 
manifest by the corollary 'of the 17th proposition hereinbefore. Nevertheless, in 
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nochtans om alhier wa.t bree. 
der vande noot[akelicheyt 'te 
feggheri, fo laet ons achten al 
of H ter plaets van 0 waer, 
twelck foo ghenomen tghe­
wicht alfElan op H tullen de. 
heeft {ukken reden' tottet 
ghewicht opP ruR:ende.ghe­
tijck G P, tot GO, duer het 
17"voorftel; Laet ons voort 
nemen datte:t tpunt H vaR: 
blijuendç,den pilaer in,hac:r 
ghegheuen gheftalt neerghe .. 
trocken worde: , [00 verre als van H tot 0, ende duet' de ~. beliliC'c:rtc:,de 
fwaerheydt án H ruR:ende blijft de klue. Sghdijcx falmen bethoonen 
de fwaerheyt dieder op P ruft, oock te ruften op I, daerom gheltjck GO 
tot G P, alrode fwac:rneyr rufre:~de: op I, tOt de [waerhe:yt runende: op H. 
T 11 i S LV YT .z,tufrende dan een pilaer op eenighe twee puntc:n,d<c. 

VER VO'LGH. 

TBtI J CT uythetvoorgaendedatfoomenbegheerde te weten de 
reden vantgheWicht ruaenele op I, totter tghewiche rullende op H, dat~ 
men trecken [oude de hanghe:nde linien K t, M. N, fniende:den as, E F 
in 0, P, ende de reden van G 0 tot G P {oude de begheerde . fijn waer 
uyt~openbaer is, dat des pilaet's fwaerheyt bekent weCende, [00 i~ , 
~k tghe'wicht bekentruilende op )'der pUnt als H ende' L ' ' 

TOT H 1 E R T OE -5 I I N 
DE G HE D:A EN TEN DER RE C:.H T­

WIe H TEN VEIl C L A ER T: I -N T 
"Hlghentle [uilen tie trgbenfibllppen tin flbeefoPichtl1J 

h,{crellel ltIorden, 'Wiens gbem,ene grondt dit 
'folghentle ,nl(lo~b be.grijpl. . 

XI. VERTOOCH. XIX. VOOllSTIII. 

PI"""",.' W ES EN D E een driehoue wiens· plarredlt­
ll#riunl,m; houckich op den" lichteinder is" 1net fijllgrondt 

qaer af euc\vidich, ende op dek der ander lijden 
een rollende doot lnet lualcanderen euevvichtich: 

Ghelijck 
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order to speak here somewhat more fully about the necessity, let us suppose H 
to he in the place of O. On this assumption, the weight then resting on H has to 
the weight resting on P the same ratio as GP to GO, by the 17th proposition. 
Let us further suppose that, the point H remaining fixed, the prism be pulled 
down in its given position as far as His from 0; thenby the, 3rd postulate the 
gravity resting on H remains the same. In the same way the gravity resting on 
P will be shown to rest also on I; therefore, as GO is to GP, so is the gravity 
resting on I to the gravity resting on H. CONCLUSION. If therefore a prism 
rests 'on two points, etc. 

COROLLARY. 
It appears from the above that if it should he required to know the ratio of, 

the weight resting on I to the weight resting on H, the verticals KL, MN, 
meeting the axis EF in O,P, should be drawn;,then the ratio of GO to GP·would 
be tbe one required, from which it is also manifest that, the gravity of the prism 

, being imown, the weight resting on each of the points, as H, I, is also known. ' 

UP TO THIS POINT 

THE PROPERTIES OF VERTICAL WEIGHTS HAVE BEEN EXPLAINED; 

in the following pages the properties of oblique weights will 
be described, the common principle of which 

is contained inthe following theorem. 

THEOREM XI. PROPOSITION XIX. 
Given a triangle, whose plane is at right angles to the horizon, with its base 

parallel 'thereto, while on each of the other sides there shall be a rolling sphere, 
of equal weight to one another: as the right side of the triangle is to the left 
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Ghelijclc des drieboucxrechter 'fijdct()t 4efiinc­
ker, al(9t'ftaltwic~t des-elc,ots op de'fliricker fijde" . 
tottet Ilaltwicht desdÇlPts op de rechterlijde. '. 

TGHBO:;.Ey'ul.Lac:tABCeeo driehouckweCen dieos plat LT. 
rechthoUÇkkh-opdenGckteinder,endedcn S!0ndr A Ceuewydich van~ 
,den Gchtei~er, ende op de 6.jde A 'B; die dObbel ty.an B Ct Jigghe een ' 
,doot D;end~op.dç ,tijae Be. eên' cloot E,:éuèwichtich ende euegroot 
,met den doorO. T.,~ EO.a _i,aDE" W:f~OCt~beW)'fen dat ghc- . 

• :lijclt de ûjdeA!ll, tot' .... ... , , .......... ' ... '. .•. .: .'. . . . 
Bei, alfQ()'t'!WtWÏcht-· '. . '. .', . r··· 

. ··des doocs E; ~ttedWt- .D . 
wichtdesdoots 1) •. ", 
' .. raE&J!YT Ui t •• tact 
:ons màecken roJldrom -.. 
. dendriehouck,Jf,B'C', 
~n <ratrS van Veer­
.thien claorCn ~. eu~~, . 
euewichrich • ende me. • 

'wijt vaD' malCan~ien' ~ . 
als E,F,G;H, I, KfL , 
M.N,O,P. ~R.D~al 
ghefnOerl aD'· een lini, 
tlreckeride .' door . haet Cmlr", 

. • middelpunten. alfo dat .. 
! (r op die midddpunten . 

dra)'en mue~en; Datter .'. " .'. . , . 
oock twee cfooteh paJfenop~etijde B C,ende vieropB A, dat is ghe-

. lijck lini t()~ lini, alfodoofeQ ,t6tdootCD;laer oockan S, T. V, drie vaft-
.punren {ben, ouetwdcke de linioftet'fnoer der clooren . ffieren mach, .0 . 

illfo dat'de tweedeelen des fnoers die boUenden drieh()Uckftaen," eue~ PII,,,1üI .. 
"'Ydich~jn vande6jdenA B, BC;Indervoughendatal1inendm cran.s 
.an d' een ofre d'ander. fijde .nee~~ Coo rollep dec100ten op de linien 
~B,J3 C. rBBWYS.SOO t'~lrwicht dc(vicr c100ten D,R, 9.J> •. ' 
met euc:n en waer met het ftaltwicht der twecdooten E,F, t'een oft'an-

.derC31fwaerder tijn,latetwefen(Caot:"'iDucg~ck;\VlD) der.vier 0, R, 
~; Maerde vjer(;l~n O,_N it M. L.lijileuewichtich mer de vier 

. c100ren Ç,H, J. K, de ûJdedan detachtdootenD.R~Q.P_O,N, M, L, 
is {waerderoade gheiWt dan de 6jdedcr CeSdooteri'E,F,G,H, I,K: 
maetwanthetrwaedle.~tijdt het lichttW o~erwecghttde adu c10qten 
rullen neetWaerr rollcn,cnde d'ander fesrijCen: Larec fao wefen,ende D 
.. ' . ". 'F' fyghe-
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side, so is the apparent weight 1) of the sphere on the left si de to the apparent 
weight of the sphere on the right side. 

SUPPOSITION. Let ABC be a triangle, whose plane shall be at right angles to 
the horizon, and the base AC parallel to the horizon, and on the side AB, which 
shall be double of the side BC, let there lie a sphere D, and on the side BC a 
sphere E, of equal weight and equal size to the sphere D. WHAT IS REQUIRED 
TO PROVE. We have to prove that as the side AB (2) is to BC (1), so is the 
apparent weight of the sphere E to the apparent weight of the sphere D. PRELI­
MINARY. Let us make abo~t the triangle ABC a wreath of fourteen spheres, of 
equal size and equal weight, and equidistant from one another, as E, F, G, H, I, 
K, L, M, N, 0, P, Q, R, D, all of them strung on a line passing through their 
eentres, in sueh a way that they ean revolve ;tbout those eentres; let there also fit 
two spheres on> the side BC and four on BA, i.e. as line to line, so spheres to 
spheres. Let there also be three fixed points at S, T, V, over' which the line or 
the string of the spheres ean slide, in sueh a way that the twoparts'of the string 
above the triangle shall be parallel to the sides AB, BC, so that if the wreath 
is' pulled down on 'one side or the other, the spheres roll on the lines AB, BC. 
PROOF. If the apparent weight of the four spheres D; R, Q, P were not equal 
to the apparent weight of the two spheres E, F, either one or the other will be 
the heavier. Let us suppose (if this were possible) this to be the one of the four 
spheres D, R, 0, P. But the four spheres 0, N, M, L are of equal weight to the 
four spheres G, H, I, K. The side therefore of the eight spheres D, R, Q, P, 0, 
N, M, L is heavier in appearance than the side of the six spheres E, F, G, H, I, 
K 2). But beeause that whieh is heavier always preponderates over that whieh 
is lighter, the eight spheres will roll downwards and the other six will rise. Let 

1) Here for the first time the termstaltwicht is used, which has not been defined any­
where. Tt means the component of the weight which in the given situation is the only 
active one, i.e. the component along the inclined plane. 

2) Of course this contention, though true in this special case, is not valid generally : 
if to two systems of unequal apparent weight, equal weights whose apparentweights 
are not equal to one another are added on bath sides, the systems may become of equal 
apparent weight. 
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op. S .. STEVINS J. Jlove. 
fy gheuaJIendaernu ° is, eode E,F,G~H,fulleo fijn daer nn P~~R .. D., 
enclel, K, daer 011 E, F. fijn. Maerdit foowefende, den crans dc;rcloo.. 
[en fal alfulckcn ghdWt hebben als 1y te ·vooren dede, ende fullen om 

. de felue redeneode acht clooren ter ilineker fijde wederom. ftahwIchti­
gher fijn dan de fes cloorenter rechter, waer duer de acht clooten we­
ûerÇ>m neer fullen rollen. ende d'ander (es rij fen, weld,,: valling ter een­
eler, ende rijfing ter andc:r,om dat dereden altijdt de felue iS, alrijdt . 
ghed.ueren Cal.endede dooren fullen uyt haer (eluen een eeuwich roerfel 
maken, t'Welck valfch is. Het deel dan des crans D, R, ~ P, 0, N; 
),.f,L~is eueftaltwichrichmet h.etdeel E, F, G,H,I, K: Maer van fulckc 
eu~chtighe ghetrocken euewichtigbe, de reden fijn euewic~tich. 
laetonsdan van dàt deel trecken devierdooten 0, N,M, L,ende-van 
dit de vier clboren G, H, I~ K, (welcke enen lijn ande voornoemde 

. 0, N, M, L,) de reilen D, R, ~ P, ende E, F, fullen euefialrwichtich 
tijn, Maei ],Verende. defe twee el1eftaltwichrich met die vier, E tàl twee­
mael ftah(,,'acr~r fijnal.~ D. Ghelijck dan de lini BA 1, tot de lint 
Bel, alfo t'lWrwicht des cloots E, tottet ftaltwich t descloots D. 

T'B E S L V Y T. Wefen·de dan een driehouck wtensplat,&ç. . 
.1. VER VOL ei H. . 

L A ET ABC een. driehouck fijn aH vooren, wiens 6jde A B dof,... 
. bel ir an B C. ende lae,r op A B ligghen een door 0, ende op de-

bjde B Ceencloot E ~ewichtich anJ~n helft. van D,cl1de anF fyeeR 
vaftpuntdaer auer de lini D F E. (t~. . 
weten uyt bet*midde1punt descloors 
D ouer F tot int middelpunt des doots 
I) nieren mach,alfoodat D F eue­
wvdich blijuG: van A B, -ende, FE van 
B' C. Dit alfofijnde.angheGen dè vier 
dooten P,Q, R, 0, hiervooren, cue­
ftalrwirhtich "'aren met de twee doo-
ten E,FJo fal delèn dOot D.euel1:alt· .. 
wichrich6jn teghen den doot·E:wantghelijckdie P, ó..t R, D.tet E; F. 
alfo defè D tOt E:D3coom ghdijckdelihiA ti,'cof-B C, alfoo den cloot 
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I I V I! 1\ V 0 t GR. 
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this be so, and let D have fallen where ° is now, then E, F, G, H will be where 
P, Q, R, D are now, and I, Kwhere E, F are now. But this being so, the wreath 
of spheres wil! have the same appearance as before, and on this account the eight 
spheres on the left side will again have greater apparent weight than the six 
spheres on the right side, in consequence of which the eight spheres will again 
roll down and the other six will rise. This descent on the one and ascent on the 
other side will continue for ever, because the cause is always the same, and the 
spheres will àutomatically perform a perpetual motion, which is absurd 1). The 
part of the wreath D, R, Q, P, 0, N, M, L therefore is of equal apparent weight 
to the part E, F, G, H, I, K. But if from such equal weights there are subtracted 
equal weights, the remainders will have equal weight 2). Let us therefore subtract 
from the former part the four spheres 0, N, M, L, and from the latter part the 
four spheres G, H, I, K (which are ëqual to the aforesaid 0, N, M, L); then 
the remainders D, R, Q, Pand E, F will be of equal apparent weight. But the 
two latter being of equal apparent weight to the four former, E will have twice 
the apparent weight of D. As therefore the line BA (2) is to the line BC (1), 
so is the apparent weight of the sphere E to the apparent weight of the sphere 
D. CONCLUSION. Given therefore a triangle, whose plane, etc. 

COROLLARY 1. 
Let ABC be a triangle, as before, whose side AB shall be double of BC, and 

on AB let there lie a sphere D and on the side BC a sphere E being of equal 
weight to half of D. And in F let there be a fixed point, over which the line 
DFE (to wit, from the centre of the sphere D via F to the centre of the sphere E) 
can slide, in such a way that DF shall remain parallel to AB, and FE to Be. This 
being so, since the four spheres P, Q, R, D in the preceding case were of equal 
apparent weight to the two spheres E, F, this sphere D will be of equal apparent 
weight to the sphere E; for as the former P, Q, R, D are to E, P, so is the latter 
D to E. Therefore, as the line AB is to BC, so is the sphere D to the sphere E 3). 

COROLLARY 11. 
Now let us put one si de of the triangle, as BC (AB being double of it) at right 

angles to AC; as in the annexed figure. Then the sphere D, which is double of E, 
will still be of equal appar~nt weight to E, for as AB is to BC, so is the sphere D 
to the sphere E. 

1) The conviction that a perpetual motion is impossible in physical reality is not a 
sufficient ground for qualifying it as absurd in the ideal sphere of rational mechanics, 
where friction and resistance of the air are absent. 

2) Obviously, Stevin should here have said: but if from equal apparent weights there 
are subtracted equal weights, the remainders will have equal apparent weight. This again 
is not generally true,but it does hold in the case here considered. 

3) Here, the so-called law of the inclined plane is finally reached. 
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COROLLARY lIl. 
Let us now put in the place of the point F a pulley, as shown in the annexed 

figure, in such a way that the oblique lifting line from D to F shall remain 
parallel to AB. And in the place of the sphere E let there be some arbitrary weight, 
but which is of equal weight to the sphere E. This weight will still be of equal 
apparent weight to D. Therefore, as AB is to BC, so is the sphere D to the weight E. 

COROLLARY IV. 
Since the sphere of the 3rd corollary touches the line AB in the point G as 

fixed point, the axis GH will be at right angles to AB. Therefore let us take 
away the sphere, and put in its place the prism D, of equal weight to the sphere, 
in such a way. that the axis GH (its fixed point being G) shall be at right angles 
to AB, and the oblique lifting line between D, F still parallel to AB and meeting 
the side of the prism in I, as shown in the annexed figure. Then it is manifest 
that as AB is to BC (i.e. double of it, as abóve), so is the prism D to the weight E. 

COROLLARY V. 
Let us draw the vertical from the centre of the prism D, as DK, meeting the 

side of the prism in L. This being so, the triangle LDI is similar to the triangle 
ABC, for the angles ACB and LID are right angles, and LD is parallel to BC, 
and DI to AB. Therefore .. as AB is to BC, so is LD to DI. But as AB is to BC, 
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L D.to: D I; Maerghelijck A.B tot B C, al[oo den Pilaer rot. t'gllewichç 
E door het 4cveruolg,dael'Orn ghelijck I,. D t~tD I.al{o deópilaertot E • 

. taCt ons mi ande lini K D voughen trechthefwkhtM nf'étden pilaer 
eueftaltwichtich, ttfelue ghewicht M làl met den pjlaer euewicbtich lÎjn 
door hen4c voorftel: Daerom ghelijck L D tot D I. al{o M tOt E. 

VI •. VER VOLGH. 

L AF. Tonscrecken,B N, fniende devoortghettocken AC inN: InC­
ghdijcx DO. {niende devoonghetrocKen L I dat is'de tijde des pi~ 

laers in O,ende a1fo darden houck r D O,eu~n fy anden houck C B N. 
Laet ons oock, voughen ap D ,0, t"fcheefhefwicht . P, dat eten pilacr 
(de ghewichten~M, E .gheweertlijnde) in die fland~ude. Nu an· 
ghefietl D L, des driehouckx D L I," lijckftandighé' is met B A, 

. des driehouckx B AC, '. . 
ende D I met B ,C, men 
beGuyt dae~ uyt aldus: . 
Ghelijck B A tOt B C,al· 
foo t' ftaltwicht van BA 
tottet ftaltWich~ van Be 
(door het 2.. vervolg) Eii '. 
ooèk ghelijck DL tot· 
DI alfo t'ftaItwicht van 
D L tot rftaltwicht van 
D I,dat isal{oo M tot E. . .A C N 

'Maer de lijekflandighe .' . . ........ -', . .' . 
linien.van defe gheltjcke driehotlcken ABN, L D O,lijn B A met D,t~. 
ende B N met DO. Daerom fegghen ~wy als vooren, Gheli jek B A tot 
B N • al [00 het ftaltwichtvan B A tot het ftaltwichtvan B N(door heu!t 
vervolgh) Endeoock ghelijck DL tot D 0, allo het ftaltwicht ran D L 
tot het ftalrWicht van D 0, dat is ,alfo M tot P. Maer by aldien de liDi 
BN;ghetrock,en waervan Baf ouer~l'an4erfijde van B,C, fo (oude de 
liDi D 0; dan oock vallen van D ouer dtander fiide van D I, dat is~ daer 
D 0 AU valt onder 0 I, (y fonder dan. bouen vallen, . ende ivoorgaende 
bewys {oude oock dienen tot fulcke gheftalr, te weten, datwy noch (eg-, 
ghen fouden:, ghelijek B A tot B N, al(oo t'fralnvicht vàn BAt tottet 
ftalrwicht va,n'B N; Ende gIlelijek D L tOt D 0, aJfoo iftal~cht van 
DL, tottet ftaltwichtvanDO, datis,alfo M tot P. Indet vou~eii' cJa~. 
defe* eueredenheydt niet alleen en beftaet inde voorbeelden, alwaer de 
heBini als D I rechthoukich is op den as, maerop allen houeken. ., 

, T'v 0 OR. ei A END E mach oock verftaen worden van een clootlig.;. 
ghende ol' een lini A B als hier neuens, alwaer wy feggtten als 

vooreIl, gbeJijck L D rot DO, alfoo M tOt P (wdvedbcndÇ daJCL 
. . 'recht-
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so is the prism to the weight E, by the 4th corollary; therefore, as LD is' to Dl, 
so is the prism to E . .Let us now attach at the line KD the vertical lifting weight 
M of equal apparent weight to the prism. This weight M will be of equal weight 
to the prism, by the 14th proposition. Therefore, as LD is to Dl, so is M to El). 

COROLLARY VI. 
Let us draw BN 2), meeting AC produced in N; in the same way DO, meeting, 

L! produced, that is the side of the prism, in 0, and in such a way that the angle 
IDO shall be equal to the angle CBN. Let usalso attach at DO the oblique lifting 
weight P, which shall keep the prism (the weights Mand E being taken away) 
in that position. Now since DL of the triangle DL! is homologous to BA of the 
triangle BAC, and Dl to BC, it may thus be concluded: As BA is to BC, so is 
the apparent weight of BA 3) to the apparent weight of BC (by the 2nd corol­
lary). And also, as DL is to Dl, so is the apparent weight of DL 4) to the 
apparent weight of Dl, that is M to E. But the homologous lines of these similar 
triangles ABN, LDO are BA to DL, and BN to DO. Therefore we say, as above: 
as BA is to BN, so is the apparent weight of BA to the apparent weight of BN 
(by the 1st corollary); and also, as DL is to DO, so is the apparent weight of 
DL to the apparent weight of DO, that is M to P 5). But if the line BN were 
drawn from B on the other side of BC, the line DO would also fall from D on 
the other side of Dl, i.e. whereas DO now falls below Dl, it would then fall 
above it, and the foregoing pro of would also be true of such a situation, to wit 
that we should still say: as BA is to BN, so is the apparent weight of ~A to the 
apparent weight of BN, and as DL is to DO, so is the apparent weight of iJL 
to the apparent weight of DO, that is M 'to P. Therefore this proportion is true 
not only in the examples where the lifting line Dl is at right angles to the axis, 
but also with any angle. 

The above may also be understood of a sphere lying on a line AB, as shown 
in the annexed figure, in which case we say, as before, as LD is to DO, so is 
M to P (to wit: if CL is drawn at right angles to AB, i.e. parallel to the axis 

1) As it is irrevelant that the body on the inclined plane is a prism, the following 
theorem may be considered to have been proved. If the vector DL is opposite to the 
weight of a body lying on the inclined ,Plane AB, and LI is perpendicular to AB, DI 
represents the force along the plane WhlCh keeps the body in equilibrium. We mayalso 
say: DL is the resultant of the forces DI and IL (normal reaction). This is the triangle of 
forces for the special cáse that the two components are at right angles to one another. 

S) Stevin does not specify die direction of BN; probably it is intended to be at right 
angles to AB in accordance with the fact that the line of action of P is horizontal. How­
ever, this' special position is irrelevant. 

8) Evidently Stevin here takes the word staltwicht in quite a different sense from that 
used above, viz. proper weight of die prism on AB. Likewise apparent weight of Be 
now means the proper weight of a body on Be balancing the prism; Girard (XIII 449a) 
therefore has the correct expression : Ie poids sur BA, Ie poids sur Be. 

4) Apparent weight of DL here means the force acting along DL, i.e. the weight of M. 
Likewise: apparent weight of DI = E. Girard (XIII 449a)-translates: Ie poids apparte­
nant à DL, à DI. 

6) This argumentation gives the proper weight of a body P balancing the prism on 
AB, if it were connected with it by a string, which is fitst parallel to AB and then, af ter 
having passed over a pulley, parallel to BN. It is not at all dear how Stevin is able, to 
make any inference about the force P considered by him, the line of action of which is 
arbitrary. It is true that his result is correct, the force DO (= P) and the normal reaction 
OL having DL as resultant, but the object of the proposition was to prove the triangle 
of forces for the case of forces not mutually perpendicular, and not to apply it. 
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V.!,N',8! BIG~HINS uÊHb El\. .'WjEGHCONS T. . 4J 
rechthoukich' ghëtrockeri is op A B, dat is ~ewydich ,met den as 
G HdesclootsDjrriaert'ghewicht Mis euenanden dootD, daerom 
Cegghen'wyghelijck L D tot . 
D O,alfot"ghewïchtdescloois, 
tot P.Maer want'L D ende 
D ° binnen rlichaem des 
cloots metter daei: niet beq ua­
m.elicken ronnen befchreuen 

. worderi, fo Ja,et Qns trecken de 
'baoghende GE, eode fullen 
dan hebben bUYten t'lichaem 

; een driehouck C E 0, ghelijck 
anden driehouck L D O,welc:' 
ker' "'1ijcklbnd,ghe lijden fijn 
,LD metCE. ende DO met 

A 

p 

EO, daerom ghelijck L D tOt D0, alfooGE tOt EO, ende veruol-
, ghensghelijck CE tot EO, alroo t'ghewichtdescloots:.totP •. 

L A! T ons nu tot meerder claer-
, heyde di t alleen t1:ellen fonder 
d'ander linien als hi~r neuen~a1waer : 
wy fegghen ghelijck C E tot E O,;alfo 
rghewicht des cloots D tot P. . ' 

. . .. 

EN I). dit niet alleen van clooten 
. maer van ander lichamen ruere~ . 
. de, one rollende; op pumé ofte linien 
als bier QIldèi (daerwy eyghentlicker 

, ' , F 

F 

afhandelen rullen ~nde W~d,aet)alwaerwy noch ~egghen ghelijck C E 
te E 0, alCo t>ghcwicht des licliaems D tottet gheWicht P. ' 

, , .' F 5 W.AE& 
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GH of the sphere D). But the weight M is equal to the sphere D, therefore we 
say: as LD is to DO, so is the weight of the sphere to P. But because LD and 
DO cannot easily be drawn in practice inside the body of the sphere, let us draw the 
vertical CE; we shall then have outside the said body a triangle CEO similar 
to the triangle LDO, the homologous sides of which triangles are LD to CE, 
and DO to Eo. Therefore, as LD is to DO, so is CE to EO; and consequently: 
as CE is to EO, so is the weight of the sphere to P. 

Now for the sake of greater clearness let us put this separately, without the 
other lines, as shown in the annexed figure, where we say: as CE is to EO, so is 
the weight of the sphere D to P. 

And this is true not only of spheres, but also of other solids sliding or rolling 
on points or lines, as shown below (a subject with which we will deal more pro­
perly in the Practice of Weighing 1)), where we still say: as CE is to EO, so is 
the weight of the solid D to the weight P. 

1) See The Prac/ice of Weighing, Prop. 9, Examples 3 and 4. 
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W A 1! P. uyt o~k blijckt~ dat werende de lini A B euewydic~ van": 
Horl::.ontl. den * fichremder als hlerneuens, dat CE ende CO dan 10 een 

(elfde lini fullen vallen, waer duer tulfchen Een 0 gheen langde en {al. 
fijn, ende veruolghcns C E en·' . . . 
fal tot E 0 gheen reden heb· 
ben, daerm~n by verlhen fal 
dat een .fwaerheydt inde pbets 
van P hoe deen (y mocht Wc. 
fen, cn [al niet cuefialtwich. p 
tkh connen fijn teghen t'H. 

Matmmnti _ chaem D. maer faIt ("wifcon-
û. ftelick vedbende) voorttrec- A eB' 

ken hoe [waer het Cy: Waer, 
uyt volght, dat alle fwaerhe-
den voortghetrocken langs 
deo fichteinder, als fchepen . , 
int warer~ waghens.lal.lgs t'platte lande, &c.enbehouuen.gheen .vlie­
ghefterfrens macht tot haerverroer(eI, meer dan de om ftaende ver. 
hindernilfen en veroir(aecken.als Water; Locht.Naecfel derai1èn~ te­
ghen de bulIèu, naecfdde.r farers teghen de fuaet, ende dierghelijcke. 

M A E n. anghe6en den 
driehouck ABN int 6e 

veruolg.tot defe *eueredenheyt 
niet en gheefc noch en neemt, 
laet ons hem weeren, anfiende 
G voor vaftpuntdes pilaers ru­
fiéde op een pin als hier nenen, 
ende fil11en noch fegghen ghe .. 
lijck L D totD O,aJfo M tot P. 

V·II. V E1~. VOl G·U. 

Prtlpwt;,nt. MAli R o~· dat ':lli hlijcke dek * eueredenh.~dt niet älIeenalro te 
beflaen mde pilaren alwaer de rechtheHim -aIs- D ~ comt uyt 

l'midddpunt des pifaers, ende dje~s vaftpunt is des aflèns uytedl:e, aIs 
hier vooren G int 6e vervolg; SOO laet ABC een driehouCklijn, 

f:;~~d;tu- wiens tîjde A B dobbel is an B C, ende Be fy*hanghende opA C: 
Ende laet D E een pilaer fijn diens as F G rechthouckich.op A B.· ende . 
[niende A B in ['punt H, ende 1 Cy ceniçhander punt inden [doell as; . 

Laet 
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From the above it also appears that, the line AB being parallel to the horizon, 
as in the annexed figure, CE and CO will fall on the same line, so that there 
will be no distance between E and 0; consequently CE will not have any ratio 
to EO, by which it is to be understood that a gravity taking the place of P, how­
ever small it may be, cannot be of equal apparent weight to the solid D, but will 
pull it along (mathematically speaking), however heavy it may beo FIOm this it 
follows that all gravities pulled along parallel to the horizon, such as ships in the 
water, wagons along the level land, etc., to be moved do not require the force 
of a Hy beyond that which is.caused by the surrounding obstacles, viz. water, air, 
contact of the axles with the bearings, contact of the wheels with the road, and 
the like. . 

But since the triangle ABN in the 6th corollary is irrelevant to this proportion, 
let us -take it away 1), considering G as the fixed point of the prism resting on a 
peg, as in the annexed figure; theri we shall still say: as LD is to DO, so is M to P. 

COROLLARY VII. 
But in order that it may be evident that this proportion is true not only of 

prisms where the verticallifting line, as DL, starts from the centre of the prism, 
while the fixed point of the latter is the extremity of the axis, as G above, in the 
6th corollary: let ABC be a triangle, whose side AB shall be double of BC, and 
let BC be vertical to AC. And let DE be a prism whose axis FG shall be at right 
angles to AB and meet AB in the point H, and let I be some_ other point in this 

l)Themclined plane is now dismissed; instead of resting on it in G, the body is 
supposed to have a fixed point at G. 

- I 
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VANDE B~GlilNS!S:IH DEa WEEGHCONST. 

LaetoockKLcen ander pi­
laer, lijn J euen ende ghelijck 

... . anden pilaer DE, wiens as 
. M N,endc 0 een punt des as 
naeckende . Be. ende van 
ghelijcke gelblt in lijn pUaer, 
als Hinden pilaer; D E; Laet 
oock P een ander punt lijn 
van fillcker gheftalt inden pi­
laer KL, als 1 inden pilaer . 
D E; EIlde !act Q.:en v~: A 
punt lijn daer ouerde lml 
I Q ~ lliere~ mach, alfoo dat de litû I ~euewydic~ {~ van A B. ende l'"ttJlIl .. 
. <lJ>"' euewydich van B C.Ende om de redenen die Int 19- voorflel . 
vandcI +-dootenverc1aerdijn (t'welck wy hier deur {oodanighe veel 
fiierende pilaren oock fouden connenbewyLèu, maerwant (uIa uyt 
t'voorgaende ~nnelick i~, wy1lae~t ouer) het ftaltWicbt des pilaers K L, 
Cal doóhellijn an t' ftaltWlcht des pilaers DE., .' . . 

V I 11. V lB RVO L G H. 

L A ET ons nu an 1 des ,. veruolgsvoughen ttechthefwicIu R cue .. 
ftaltwichtic:h met denpilaer, diens reehtheBini Cy 1 S, {uiende: 

de lijde des pilaers in T,ende I Qinie delijde despilaersil1 V,ende laet 
an de lini P Q.!!anghen een ghewicht X. i?del'laets vanden .pilaet K L, 
t'Wdek enen Iy and.en helft Vall t>ftaltwlcht desfeJfden pdaers K L, 
Laet ons oock weeren den 
driehouck ABC, ende den pi­
ber D E doen 'ruften op t"punr 
Hals hiet neuen. Ende om 
de redénenals vooren, ghe­
lijckTI totl V, alCooR totX. 
Ende dit niet alleen als I V 

. rechthouckich is op dé as F G, 
maer ctonmouckiCh foot vair, 
'Waerafmen befoodet bethooch 
{oode-mueghen doen. maer ris· 
openbaer ghenOllch door-het . 
6· veruolgh. . 

IX. VliR V01-GH. 

W Y hebben int 8· ~~otgh delè iJ eUcredenheyt verclaert~ alwacr '~I;Dn1. 
t'roerende punt I, hoogherwaS' d'an' ... vaftpunt H, ende alwaer4e . 

fcheefl1eBini 1 V bdde naer de fijde des v.aftpwus H; Wy moeten nll 

bet09gbal 
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same axis. Let LK be another prism, equal and similar to the prism DE, and its 
axis MN, and 0 a point of the axis touching BC and s~milarly placed in its prism 
to H in the prism DE. Let P also be another point, similarly placed in the prism 
KL to I in the prism DE. And let Q be a fixed point, over which the line IQP . 
can slide, in such a way that the line IQ shall be parallel to AB, and QP parallel 
to BC. Then, for the reasons explained in the 19th proposition with regard to 
the 14 spheres (which we might also prove here by means of an equal number of 
sliding prisms, but we omit this because it is evident from what precedes), the ap­
parent weight of the prism KL will be double of the apparent weight of the 
prism DE. 

COROLLARY VIII. 
Let us now attach at I of the 7th corollary the vertical lifting weight R having 

equal apparent weight to the prism, whose vertical lifting line shall be IS, 
meeting the side of the prism in T, and let IQ meet theside of the prism in V. 
And let there hang from the line PQ a weight X, instead of the prism KL, which 
shall be equal to half the apparent weight of this same prism KL. Let us also 
take away the triangle ABC, and cause the prism DE to rest on the point H, as 
shown in the annexed figure. Then, for the same reasons as above, as TI is to 
IV, so· is R to X. And this is true not only when IV is at right angles to the 
axis FG, but also when it is at any oblique. angle thereto, which might be proved 
specifically; but it is sufficiently manifest from the 6th corollary. 

COROLLARY IX. 
We have explained this proportion in the 8th corollary, where the movable 

point I was higher than the fixed point H, and where the oblique lifting line IV 
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48 S. ST!VI~'S r. IOVc:K 

bethooghen de feluecueredenheytoock (0 te befbenind'and~rghdUf; • 
. ten, ende cerll al Waer troerende punt leegher (y dan c'vaftpunt, ende aI­
Waer de {cheefhetlini afwyt~ node fijde des vafipuDts in deret voughen: 

1aet A Been pilaer . 
fijn, diens as C D,ende 
vafi:~unt E, ende t'ver­
roerlick punt F, ende 
ffcheefhefwichtdat hé 
in die ghefi:alt.houdt.fy 
G , diens fchcefhefliDi 
F H, en,de F I [y recht­
heflini " diens. recht­
~efWich.t K. Laet 1 M 
oock een pilacr{ijl1, 
euen endeghclijcK an 
den pilaer A B, wiens 
as (y NO, ende vafl: ... 
punt ~, endeverrocrliëk punt P, alto dat E N,euen ty àn E D, ende E F 

, an EP, ende t'fcheefhefWicht Q!y cuen an G~ ende {ijD (cheefhcflini 
fr P R,-eue,?~ich van F ~, ende ~echthef\Vicht S fy eu en ·aD K, e~de ' 
fijn rechcheBtn1 fy P T .. Dit foo hJn4e laet ons vergaren de twee plla. 
ren A B endcL M,anfiendC! A 1v1 voor een hed pilaer, wiens ·(waerheyts 
middelpunt ende vaftpuntfal E lijn door rgheftelde. Laet,oils nu wee­
ren deghewichten K. G, S, Q, ende den pilaer AM fal op E alle ghe­
ftalt houden diemen hem gheèftdooi' het 7· voorfiel,hy fal.dan (00 blij­
uen, ende den pilaer AB fal alfoo euewichti~h blijuen teghen den pilael: 
1 M. Laet ons nu de ghewichten Q.2 weder andoen, lWJghende cue· 
wichtighe van ghelijCke ghefl:alt, an euewichtighe, ende door het 
I Je voorllel. Q.[al anden pilaer A M euen Cuh:kenmachtdoen als G; 
Ende~eruoJghen! Qdoetfulcken ma~ht an ~uer .pilaer L M, als G an 
huer ptlaer A Bjmaer:-<lemacht van G IS A B JO dre ghellalttehouden 
door het 6 vervolg, de macht dan van Q.!1 oock L M in .die.gheflalt t~ 

'houden. Intghelijcx Coo is OOck- de macht van K, denpilaer A B in die 
ghefl~lt te houde." daerom ooek is de macht van S den pilaer 1 M in 

, aie gheftalt te houden; Nu ghelijck I F tot F H;.alfo·K tot G door het S· 
veruolg, Maer T P. is euen an I F, ende P R an F H. ende S an K, ènde 
~ G ,ghelijck dan T P tor P R, alfoo S tot Q. Defe eueredenheydt 
dan, als wy ghefeyt hebben. is fo wel Inde voorbeelden alwaer t'roeren­
de punt P leegher.is dan t'vafipunt E, ende alwaer de Cçheefbeflini P R 
afwyd:vande'fijde des vallpunts E.als daert.hoogher is, emdedaer de 

: fchecfheflilli helde naer 't'vafrpunt. . 

;c. VI! R-
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verged towards the side of the fixed point H. We now have to prove that this 
. proportion is also true in other. situations, in the first place when the movable 
point is lower than the fixed point, and when the oblique lifting line· verges 
away from the side of the fixed point, as follows: 

Let AB be a prism, its axis CD, and the fixed point E and the movable point 
P. And let the oblique lifting weight keeping it in that position be G, its oblique 
lifting line PH;and let PI be the vertical lifting line, and its vertical lifting 
weight K. Let LM also be another prism, equal and similar to the prism AB, 
whose axis shall be NO, the. fixed point E and the movable point P, in such a 
way that EN shall be equal to ED, and EP to EP, and that the oblique lifting 
weight Q shall be equal to G, and its oblique lifting line shall be PR, parallel 
to PH, while the vertical lifting weight S shaU be equal to K, and its vertical 
lifting line shall be PT. This being so, let us combine the two prisms AB and 
LM, considering AM as a complete prism, whose centre of gravity and fixed 
point shaU be E, by the supposition. Let us now take away the. weights K, G, S, 
Q; then the prism AM will remain at rest on E in any position given to it, by the 
7th proposition. It will therefore remain thus, and the prism AB shall in this 
way remain of equal weight 1) to the prism LM. Let us now attach the weights 
Q, Gagain, hanging equal weights of the same appearance at equal weights 2); 
then by the 13th proposition 3) Q will exert the same force on the prism AM 
as G. And consequently Q exerts on its prism LM the same force as G on its 
prism AB. But the power of G is to keep AB in that position, by the 6th corollary; 
the power of Q therefore is also to keep LM in that position. In the same way 
the power of K is also to keep the prism AB in that position, and therefore· also 
the power of S is to keep the prism LM in that position. Now as lP is to PH, 
so is K to G, by the 8th corollary. But TP is equal to lP, and PR to PH, and 
S to K, and Q to G; therefore, as TP is to PR, so is S to Q. As we have said, 
therefore, this proportion is true in the examples where the movable point P is 
lower than the fixed point E and where the oblique lifting line PR verges away 
from the side of the fixed point E, as weU as in the examples where the said 
movable point is higher and where the oblique lifting line verged towards the 
fixed point. 

1) It is not relevant that AB and LM are of equal weight, but that they balance one 
another; they are of equal apparent weight. 

2) The meaning of the words "of the same appearance" can be no other than that the 
Hoes of action of the forces G and Q make equal aogles with CO, and that the points of 
appHcation are equidistant from E. However, there is no postulate or proposition re­
lating to this case. 

3) It is not dear that this proposition can be applied here. Accordingly the subsequent 
argumentatioo is far from being convincing. 
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den pilaer L M; Nu ghe-
lij ek T P tot P R, alroo S 50 
tot ~door het 9" ver­
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an T P, eudeF H anP R, 
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Q, daerom ghelijck I F tot 
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Je I VERVOLGH. 

L·· ·A E T ~ ons fte~en een form ghelijek an die des 10, veruolg~, alleen 
. daer In verfchtllende dat defe P R wyckt ouer dander hJde van . 
PT, ende dat P R euewy- '. 
dich(y metFH.wael' deur . '. 
<l.!ndèn pilaer A M.cllen 
{co grooten ghewdt doet 
als G ,ende om de redenen 
des 9~ veruolghs, ~oet 
enen (ukken gheweldt an­
den pilaer L M, als G an­
den pilaer A B; Nu ghe­
lijck I F tot F H, alfo K tot 
G door het 6 veruoIgh: 
MaerT Pis euen an I F, 
ende P R an F H, ende S 

s 

anK,ende~.n G~.d:lCr- OM 
o;n ghelijck T P tot P R, 
alfo S tot ~ Ende inder . 
{eluer voughen (almen vanden anderen gheftalren door llaer contrarien 
. ~tijt defe cueredenheyt bewyfen. 

G X I I. V E '1\ .. 
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COROLLARY X. 
Let us take the same figure as that' of the 9th corollary, with theonly difference 

that in this case FH verges towards the other side of PI, and let the angle HFC 
be equal to the angle RPO, in consequence of which G exerts on the prism AM 
the same force as Q; then, for the reasons mentioned in the 9th corollary (which 
we omit for brevity's sake), G exerts on the prism AB the sáme force as Q on 
the prism LM. Now as TP is to PR, so is S to Q, by the 9th corollary. But IF 
is equal to TP, and FH to PR, and'K to S, and G to Q; therefore, as IF is to 
FH; so is K to G. 

COROLLARY XI. 
Let us take the same figure as that of the 10th corollary, with the only dif-· . 

ferencethat in this case PR verges towards the other side of PT, ali.d let PR 
be 'parallel to FH, in consequence of which Q exerts on: the prism' AM the 
same force as G; then, for the reasons mentioned in the 9th corollary, Q exerts 
on the prism LM the same force as G on the prism AB. Now, as IF is to FH, 
so is K to G, by the 6th corollary. But TP is equal to IF, and PR to FH, and S to 
K, and Q to G; therefore, as TP is to PR, so is S to Q. And in the same way 
this proportion can always be proved to be true of the other positions, through 
their contraries 1). . 

1) The meaning of this phrase séems to be: by taking the line of action of one of the 
oblique lifting weights on the other side of the vertical. 
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JO S. STEVrNS I. loveR 

XII. VEllVOI.GH. 

l' ,0PO,t;lI. M· A. E R dat dere " euerede~heydr oock~llae.dn.··.degheftalt daer. 
Hllr;;rAnte. . den as euewydrch is vanden ·Gchteind~·l.WP~ aJ,d!ls ~thoontt 

Laet A Been pilaer fijn, diens 
PA,.o,liI. as CD'" euewydich fy vanden 

lichreinder, ende t'vaftpuht: 
daer in E, ende t>roerlickpunt 
F, ende G t'fcheefhefwicht dar. 
den pilaer in die geftalr houdt,. 
wiens fcheefheflitii F H, ende I 
trechthefwicht dat den pilaer 
oock in die ghellalt houdt,. 
wiens rechcheBiui FK;T'welck: 
fao lijnde,Laet K F tOt F Heen 
ander reden h.e;bben{foot mue .. 
ghelic~.waer) dan I tot ç~ Br 
'voorbedt K; F fy tot F:H, als ( 
tot 2., maerl tOt G, als 3 tot 7-
Ditfoghenomen, laet ons den 
pilaer der ee,rlle formneerdu­
wen ,ofte der tweed er form. op. 
lichten, totdat K F fulckenre~ 
den hebbetot F H,.als 3 rOt7J 
ende alfdan fal.G· oack eUe~ 
fialrwi.chtich-· lijn teghen den 
pila:er.door de yoorgaende ver~ 
volghi:n; Inder v(lUghen dat. 
den pilaer hoogher endelee~ . '. . 
gheç verheuen • fal.teghen G euelbltWichrich: bIiju~~~ t'WeJck0J'~nbàer .. 

Mlllhnnlll;-:. onmueghelick is., als oöck'" wi(conftlick fal'blijckcin door.t>voIghènde. 
tI, 11 voorfte!. K Fdan en hèefttQt.F H gheen ander reden <:Jan hotG. . ..; 

v Y T. dek voprgaende..bêfcrijuen wy een v~to~h ~çh~' ~ .. ' 
XI-J. VI.RTO.OC·H. xx. VO~OR.ST·Et.·:· .'., 

WES EN DE indcnas despHaersèenv:aftpunt~ 
ende een roerlick" daer an hy door een'rechthef­
wicht ende fcheefhefwicht Ül {eker {tandt ohe-.:. 
houden VV~rt: Ghelijck rechtheflini t~t fcheefhef- . 
Hni, alfa redithcfwichttocfcheèfucf\vicht. . 

1" G HEG H E ti EN. Laet A Been pilaer lijn diens as C D ;ende t'Vafl­
. punt 
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COROLLARY XII. 
Now it is proved as follows that this proportion is also true of the position 

where the axis is parallel to the horizon. Let AB be a prism, whose axis CD shall 
be parallel to the horizon, and let the fixed point therein be E, and the movable 
point F, and G the oblique lifting weight keeping the prism in that position, whose 
oblique lifting line shall be FH, and I the vertical lifting weight also keeping 
the prism in that position, whose vertical lifting line shall be FK. This being so, 
let KF have to FH a different ratio (if this were possible) from I to G, for 
example let KF be to FH as 1 to 2, but I to G as 3 to 7. On ~his assumption 
let us push down the prism of the first figure or lift· that of the second figure 
until KF have to FH the ratio of 3 to 7; then G wilL also be of equal apparent 
weight to the prism, by the preceding corollaries. Therefore, the prism, lifted 
or lowered, will remain of equal apparent weight to G, which is manifestly im­
possible, as will also be proved mathematically by the 22nd proposition herein­
af ter. The ratio between KF and FH therefore is not different from that between 

. land G. 
From the preceding we derive the following theorem. 

THEOREM XII. PROPOSITION XX. 
~ IE there is in the axis of the prism a fixed point and a movable point, at which 
it is kept in a certain position by avertical lifting weight and an oblique lifting 
weight: as the vertical Jifting line is to the oblique lifting line, so is the vertical 
lifting weight to. the oblique lifting weight. 
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VANJ)I B!CHI1U!t1!N J)!1. W,E!cfHe.oNsT. 11 
punt E. ende roerlick punt F, daeran dr:ri pilaer door t'rechthefwicht G 
in di~ gheftalt ghehouden wort, daer a,n~k d~n p.ilaer door t'fch.~f­
hefwicht H (welverftaende G gheweert liJnde) m die gheftalt ghehou­
den wort. ende de rechtheflim {nie de' lijde des pilaeés in I, maer de 
{checfheBini fnje de (elue lijde in K: lek reg dat ghelijck de rechrhdlini , 
I F.rot delèheefhefliniF ~alroo trechthefwich.t G,ttot het fchcefbef­
wicht H. waer af t'bewys, ~yt de voo~gaende openbaer is. J 

~ '\g;~) 

G6 
.. "'~', & H, 

' 0 ' 
" ' 
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SUPPOSITION. Let AB be a prism, its axis CD, the fixed point E, and the 
movable point F, at which the prism is kept in that position by the vertical lifting 
weight G, at which the prism is also kept in that position by the oblique lifting 
weight H (to wit: G being takenaway). And let the vertical lifting line meet 
the side of the prism in I, and let the oblique lifting line meet this same side in 
K. I say that as the verticallifting line IF is to the oblique lifting line FK, so is 
the verticallifting weight G to the oblique lifting weight H, the proof of which is 
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'! . 

j1 5. STIVINS I. BoveE 

T BES LVYT~ WeCendedaninden asdespilaers eenvatlpunt.&c~ 
MER C KT. 500 eenighe der linien als I F, F K, de 6jde des pilaers 

niet cn fneen, men {al die lij de voorder trecken tot dat fy ghefneen wort. 
als inde voorgaende laedle form. , 

XIII. VER TOOC H. , X XI. VOORST Er •• . , , 

WE SEN DEinden as despil-aers een vafipunt,: 
ende een roerlick, daer an hy door een rechtdaeI. 
wicht en fcheefdadwicht in feker frandt gehou­
den \vort :. Ghélijck rechtdaellini tot fcheefda~l- ' 
lini, alfo rechtdaehvicht tot fcheefdaehvicht. 

~GH EG H E VEN. Laet A B een pilaer fijn, diens as C D ~eDde vafr- ' 
punt E, ende roerlick punt F ~ daer an den pilaei door ttechtdaelwicht G 

, in die gheftalt ghehouden WOrt, daer an oock denpilaer door ([cheef­
daelwicht H (wdverftaende G gbeweert ,Hjnde) in die ghefrak ghehou­
den wordt, ende de rechtdaellini fnie de lijde des ptlaers in I, maer de 
fcheefdaeUinifnieode felue lijde in K. TB E G HrEJS R D E. Wy moe­
ten bewyfen dat ghelijck de rechtdaellini I F tot defcheefdaellini F K, 
alfoo t"rechtdaelwichtG tot het fcheefdaelwicht aTB E II E YT SEr.. 

laet ons .tecckenefl (punt L~ alroo dat EJ eue~ Cy ~n E. F, ende voo­
ghen an t pun.t L t rcchthefw!c!U M, dat aen pdaer m die gheftalt can 
houden • dlens rechtheBlDl " , 
L ~N : InfghdijCX. (~cheefhjef- 'V' .. ' , 
Wicht 0, dat den pilaeroock', ." 
in die ghellalt nn' houden, ' 
wiens, fchcefheflini L P euc. ~ " 
wydich Cy met F K. ' " " ' 

TBE Wys. GheJijck N L ' , 
tot LP, alfo M tot O. duer het ' .1' ' ' , 
~o· voorftel maer de macht 00 ' G 
vanG is anden pilaereuen met 
de macht van M, en de macht 
van H met die van 0 duer het 

B 

J 3- vciorftd ,ende I F is enen, , , 
an LN, ende' FK, an L P; DacromgnelijckderechtdaelJini IFrotde 
fcheefdaellini F K, alfoo t'techtdadwicht G totter [chee{<iaelwicnt H, 
Sghelijcx .fal oock t'bewys fijn van: aIled·andergheftalten als inde 
formen hier na volghendc. '> , ' 

" T .IEU VT! 
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manifest from what precedes. CONCLUSION. IE therefore there is in the axis of 
the prism a fixed point, etc. 

NOTE. 
IE any of the lines, as lP, PK, should not meet the side of the prism, this side 

shall be produced until such lines do meet it, as in the last of the preceding figures. 

THEOREM XIII. PROPOSITION XXI. 
IE there is in the axis of the prism a fixed point and a movable point, at which 

it is kept in a certain position .by a verticallowering weight and an oblique lowering 
weight: as the vertical lowering line is to the oblique lowering line, so is the 
vertical loweringweight to the oblique lowering weight. 

SUPPOSITION. Let AB be a prism, its axis CD, and the fixed point E and the 
movable point P, at which the prism is kept in that position by the vertical 
lowering weight G, at which the prism is also kept in that position by the oblique 
lowering weight H (to wit: G being taken away). And let the vertical lowering 
line meet the side of the prism in I, and let the oblique lowering line meet this 
same side in K. WHAT IS REQUIRED TO PROVE. We have to prove that as 
the verticallowering line lP is to the oblique lowering line FK, so is the vertic­
allowering weight G to the oblique lowering weight H. PRELIMINARY. Let us 
mark the point L in such a way that EL shall be equal to EP, and let us attach 
at the point L the vertical lifting weight M, which can keep the prism in that 
position, whose vertical lifting line shall be LN. In the same way the oblique 1 

lifting weight 0, which can also keep the prism in that position, whose oblique 
lifting line LP shall be parallel to PK. PROOF. As NL is to LP, so is M to 0, 
by the 20th proposition, but the power of G on the prism is equal to the power 
of M, and the power of H to that of 0, by the 13th proposition; and lP is equal 
to LN, and FK to LP. Therefore, as the verticallowering line IF is to the oblique 
lowering line PK, so is the vertical lowering weight G to the oblique lowering . 
weight H. A similar proof can be given with regard to all the other positions, as 
in the following figures. 
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V A.M DI 'aE G1II N$ st U. j) i .. W J!!GHCON 57. SJ 

B 

T's ESt V V T. Wefende dan inden as des pilaers CC1l vaftpunc ende 
een roerlick, &è. . 

J x. ET SCH. XXII. VOORST! 1.. 

WE SEN DE ghegheuen een bekenden pilaer, 
lnet een vaftpuntiridenas,ende een roerlick.punt" 
aU t'welck eenich onbekent treck\vicht den pi­
laer.in gbegheuen gheftalt houdt:Dattreckwicht 
. bekent te ma.k~n. . 
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CONCLUSION. If therefore there is in the axis of the prism a fixed point and 
a movable point, etc. 

PROBLEM IX. PROPOSITION XXII. 
Given a known prism, with a fixed point in the axis and a movable point at 

which an unknown drawing weight keeps the prism in the given position: to make 
known the said drawing weight. 



- 210 -

H S. S.'t EV qu r. DO V e.« . . . 
T'G H E C H B VEN. Laet. ABC Deen pilacr fijn ;,,~ghende 6 tb, 

. ende ghedeelt als inc J·voodlel, ende t'vafl:punt fy X ,ende hetroerèn· 
de punt S, an t'welck gheuoeèht (reen oribekent fcheefbefwicht Y,met 
den piher euell-altwichtich, ende fijn {chcefbeflirii (nie de lijde des pi­
hers A B in CE. TB EG HEER D!i. Wy moeten.aat onbekénde fcheef-
hefwicht Y bekent maken.' . . 

Tw ERe x. Men (aUiën wat rechthefwkhtan S d.enpilaer in die ghc .. 
. ftalr foude houden, wore :beaonden . .•.. 
'door J4e'VOGrfl:el, van4fu,claernaer . l"Ó'> 
,.cîlmé onderfouekén watreden eeni- ~ 

'Ptrptndicu- ghe'" hangende Hni als Z JE,heeft tot . 
l"ri6. Z OE, ièk neme als van 2: rot I, daer 

uyt feg ick 2. gheeft I,wat t'rechthef­
wieht van 4 tb? COIilt voor Y 1 tb, 
t'welck ick reg lijn waer ghe\vicht' 
te fijne. ·TB·S.R EYTSEi. Laetons 
treeken de hangheride dooiS wckke 
fy A S. TB B WY s. Ghelijêk A S 
tOt S CE, al{o f.rechthefwicht toctee 
fcheefhefwiCht Y·door het 10· voor­
&1, maer den driehouCK CE 'ZB, is 
ghelijckanden driehouck OE S A. 
wekker * ltjckftandighe linien lijn. 
OE. Z metCE S,endeZ JE met SA: 
Daerol1'l ghelijck A SCOt S CE. alfoo tE·Z tot Z OE, ende vervolghens 
ghelijck JE Z. 1, totZ OE l,aUot'rechthefwicht 4tb tot Y,daerom Ywe­
ghende 1. tb is bekent ghemaea, t'welck wy bewyfen moeften. Ende 
'fghelijcx (al den voorrganck Gjn in allen anderen voorbeelden. . 
. TB E SL VYT. Wefenae&nghçgheuen een .bekendenpilaer met 
.cenvaftpunt inden as~ &c. 

Ic M E a C K. .' 

. W y fluden inde'WnckJng hebben mueghmpgghe~,~ S i,gheéft S OS' r. 
Wat ,'f'ethtbtfw;çbt 4 tb? comt '(1(1' T 2. tb,man "pila' ft lijikforttiigbn fo~ . 
de fiin /In ,'giJene inde daetghtfthiet (\tIAnt me,. "In binnen in' ",baem '1ua1i,l 
de linie" .t S, S OE ""kin) 'WJ lubben di h.mgbende li,,; Z r4 ;1'11 ""orbeel, 
uJtwendi,b gheno~e". 

I Ic . M- .e R. c IC .• . I1IlItrfllm & 
1l1te~nii prD- TI S ope.nb4n don de. ferk!nde ende ~lIer~n4erdl EuereáenbeyJt, bil 
.~,"q~m. dat tlck.. van d'anderonbek!ndeltp4len tIlsR"btbefwJ(b,~ 'R"btbejl;,,;, s,beef-

errlllnDrHm 'btfi;n;; pilM" door d,iebek.!nû pAlmalt~dt b,k..,enl {uJlm 'WIT""'; \\1el,ler 
befiriuing \\IJ om.d, mlbeyr a,htnl""". 

XIU I. V J!1t~ 

.; 
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SUPPOSITION. Let ABCD be a prism weighing 6 Ibs and divided as in the lst 
proposition, and let the fixed point be X and the movable point S, at which let 
there be attached an unknown oblique lifting weight Y, of equal apparent weight 
to the prism, and let its oblique lifting line meet the side of the prism AB in CE. 
WHAT IS REQUIRED TO MAKE KNOWN. We have to make known that 
unknown oblique lifting weight Y. CONSTRUCTION. It shall be ascertained 
what vertical lifting weight at S would keep the prism in that position. This is 
found, by the 14th proposition, to be 4 Ibs. Then it shaJl be ascertained what ratio 
a vertical line, as ZIE, has to ZCE. I take this to be 2 to 1, from which I con­
cludé: 2 gives 1; what the verticaIIifting weight of 4 Ibs? Y becomes 2 Ibs, which 
I say is its true weight. PRELIMINARY. Let us draw the vertical through S, 
which shall be AS. PROOF. As AS is to SCE, so is the vertical Iifting weight 
to the oblique lifting weight Y, by the 20th proposition. But the triangle CEZB 
is similar to the triangie CESA, whose homologous lines are CEZ to CES and 
ZIE to SA. Therefore, as AS is to SCE, sois .!EZ to ZCE, and consequently as 
!EZ (2) is to ZCE (1), so is the verticallifting weight (4 Ibs) to Y. Therefore 
Y weighing 2 Ibs has been made known, which we had to prove. And the pro-

. cedure will be the same in all the other examples. CONCLUSION. Given therefore 
a known prism with a fixed point in the axis, etc. 

NOTE I. 
In the construction we might have said: AS 2 gives SCE 1; what the vertical 

lifting weight of 4 Ibs? Y becomes 2 Ibs. But in order that it might be more in 
agreement with what hap pens in practice (for it is hardly possible to draw the 
lines AS, SCE imide the solid), we have taken the vertical ZIE in the example 
outside the solid. .. 

NOTE 11. 
It is manifest by taking the terms inversely and alternately that each ot the 

other unknown terms, as the vertical lifting weight, the vertical lifting line, the 
oblique litting line, and the prism, can always be made known from three known 
terms, the discussion of which '?l'e omit for brevity' s sake. 
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VAND! B'ECHIN'S1!LEN !DElt WEEGHCONST~ '1$ 
XliII, VSR.Toocli. XXIII, VOOR.STEL, . 

E V E. N " ghewiehten der treeklinieq vaneen 
felfde punt des as, ende op ver[cheydel~ lijden met 
den as euen houekenmakende; doenanden pi-
laer euen ghewelden.. . 

. TG H E. Lact A Been pilaer lijn dièns asCD,ende vaftpllnt daer m E, 
en t'roerliek punt f. an (wekt{ een {cheefhêfwichr G fy, dat den pilaer 
in die gheftalt houde~ ende diens feheètheflini F H~ Laet ooek an t'[elue 
punt F gheuoucht wefen een. , 
feheefhefwicht IJ ouer d'ander 
lijde,endemet Gellewiehtich, .'. 
ende diens {eheefbeilil'li F ~ 
den houek K F D. euen . make 
andenhouck H F C. 

T'SEG HEB R DB. Wy moe­
tenbewyfen dat landen pilaer 
euen fukken ghewelt doet Cl 

als G, te ~eten dat I (G ghe- . 
weert lijnde) den pilaer oock 
in die gheftalt fal houden. 

T'BERBYTSEL. Laet an 

t'punt F. gheuolleht worden t'reehthefwichr L dat den pilaer oock ia 
die gheftalt can houden, ende fijn reeh[hellini fy FM. . , 

T'B E~Y s. Want de linien F H, F K, lijn tu~heR de" euew)rdighè PIIrf,lJel •• 
H K, C 0, ende dat den houek H Fe, euen is (door t'ghegheuen) an 
den houek K F 0, fo fijn F H ende F Keuen. waer.uyt volg4rdar ghe .. 
lijck M F tOt F H, allöo M F tot F K, Maer ghelijck M F tot F • H, alfoo' 
L rot G, dae~om oock ghelijck M F totF.. K, alto LtotGj maerl is ellen 
an G door t'ghelleldc:, gheliJck dan M F tot F K, al[oo L tOt J. T'Welck 
fo lijnde, I houdt den pilaer in die ghdlaltdQorhet 10 voodl:eL Sgho- . 
lijcx [al ooek t'bewijslijn in alle anderen voorbeelden. . 

TB E S L V Y T. Erien ghewichtcn dln dei" trecklinien van een felfde 
puntdeus,endeop verfcheyden lijden met den as euen hOlleken ma­
k~nde; doep. anden pilaec euen ghewelden,t'welck wy bewyfen moeften • 

xv. VERTOOC-H. XXIIIJ. VOORSTEL. 

ALS des ghewic,hts trecklini rechthol1ckich 
. op den as is; Soo doedct anden pilaer ghegeuener 
ghefl:llt de groodle ghewelt. 

T'GU!-.. 
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THEOREM XIV. PROPOSITION XXIII. 
Equal weights of the drawing lines of the same point in the axis and making 

equal angles with the axis on different sides exert equal forces on the prism. 

SUPPOSITION. Let AB be a prism, its axis CD, and the fixed point therein E 
and the movable point F, at which let there be an ciblique lifting weight G which 
shall keep the prism in that position, and let its oblique lifting line be FH. Let 
there also be attached at this same point F an oblique lifting weight I on the 
other side and having equal weight to G, and let its oblique lifting line FK make 
the angle KFD equal to the angle HFC. WHAT IS REQUIRED TO PROVE. We 

- have to prove that I exerts on the prism the same force as G, to wit that I (G 
being taken away) will also keep the prism in that position. PRELIMINARY. 
Let there be attached at the point F the vertical lifting weight L, which can also 
keep the prism in that position, and let its vertical lifting line be FM. PROOF. 
Because the lines FH, FK are contained between theparallellines HK, CD, and 
the angle HFC is equal (by the supposition) to the angle KFD, FH and FK are 
equal. From this it follows that as MF is to FH, so is MF to FK. But as MF is 
to FH, so is L to G; therefore also as MF is to FK, 50 is L to G. But I is equal 
to G, by the supposition; therefore as MF is to FK, 50 is L to I. This being 50, 

I keeps the prism in that position by the 20th proposition. A similar proof· can 
also be given in all the other examples: CONCLUSION. Equal weights therefore 
of the drawing lines of the same point. in the axis and making equal angles with 
the axis on different sides exert equal forces on the prism, which we had to prove. 

THEOREM XV. PROPOSITION XXIV. 
If the drawing line of the weight is at right angles to the axis, this weight exerts 

the greatest force on the prism in the given position. 

SUPPOSITION. Let AB be a prism, its axis CD, and the fixed point E and the 
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56 S. STBVINS t. BOVelt 

T'G HEG HE VEN. Laet A Deen pilaedijn diens as C D, ende vall:­
punt E, ende roedick punt F. waer an gheu9ucht is t'fcheefhefwicht G, 
dat den pilaer in die ghefialt houdt. ende alfo dat fijn fcheefheHini HF 
rechthouckich op den as CD is; 13et. oock an· F gheuCluçht worden , 
c'fcheefhefwicht.I, enen an G,ende fijn Ccheefhdl~lli Cy K F. . 

T'B EO H E Ell DE. Wymoeten bewy(endatG meerdèr gheweltdoet 
lUlden pilaer, dan I, oock gheen mrerdergheWelr daèt au,d.oeh en can. 

TB E lll! YT SB 1. Laet ons an F voughen t'rechthefwicht L dat den 
pilaer in die ghefralthouden can. diens rechthetljni F M/ T's È WY s", 

A. Alle befwi,ht dAt "';1UÛr,e4", beeft tIr L, dan Rin bIjl;;'; fit F M. ;, 
tI licht om den pilAn in 4i1 ghlHAII ti bOlldtn. dller bello· 
yonHel: 

t. I ;'befw;,htdArmimln. retlmbeeft tDt L.il4flfi;n~ejf;n; KFtDiF M: 
I. T'befw;,ht I 4/1n;, te '"IJI D11I 41n pillttr in tlitghlflA/t, tI hou4",. , 

S,flDg;!mi. D ! S * he". ')'Credens tweede voórfrel wortald~s bethoontlPghewïchc 
G (t"welck den pilaer in die. ghefi.alt houdt) heeft {ulckenreden tot L J 

4"'''''~' z. als HF toeF M. maer 1 iseuen an G. ende KF is meerder dan F H, 
, daerom 1 heeft minder reden tOt L, dan K F tot FM, waer duer Coo wy 

bouenghefeyehehbé, rgewichel is te liekom den pilaerin die gheftalt 
te houden;maer G cander hem " , 
inhouden, G dan doetanden . 

, pilacr meerder ghewelc dan J. 
Maer dolt G aace aD gheen 
'meerder doen en can.is daer 
. uyt openbaer, dat van F op de 
tijde des pilaers gheencorrer li­
ni en can ghècrocken worden 
dan F H, anghefien fy:daer op 
rechrhouckich is. 

TBESLVYT. Alsdan des 
g~ewich cs treckl!ni rechthouc-
klCh op den as IS, (00 docdec ' . 
an den pilaer gbegheuener gheftalt de grootf1e ghewelt, t"wc:lck wy he· 
wyfen moefien. 

VER VOX"GH. 

HET blijft dar hoe de houeken der rrecklinien vandeghewÎchren. 
op den as den recht'houck naerder lijn, hoe de ghewichten meerder ghe.­
.welt doen; Ende ter contrarie hoe fy vanden rechchouck meer vcrkhil. 
Len, hoe de ghewichten minder ghewelt doen. 

XVI, VER-
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movable point F, at which there is attached the oblique weight G, which keeps the 
prism in that position, in such a way that its oblique lifting line HF is at right angles 
to the axis CD. Let there also be attached at F the oblique lifting weight I, equal to 
G, and let its oblique lifting line be KF. WHAT IS REQUIRED TO PROVE. We 
have to prove that G exerts on the prism a greater force than does I, and cannot 
exert on it any greater force. PRELIMINARY: Let us attach at F the verticallifting 
weight L, which can keep the prism in that position, and let its vertical lifting 
line be FM. 
PROOF. 
Al). Any litting weight which has to L a ratio less than its /itting /ine 10 

FM is too light to keep the prism in that position, by the 20th proposition; 
I I is a litting weight which has to L a ratio less Ihan ils litting /ine KF 

10 FM; 
I T heretore the litting weight I is too light to keep the prism in thaI po­

silion. 
The second proposition of the syllogism is shown as follows. The weight G 

(which keeps the prism in that position)has to L the same ratio as HF to FM. 
But I is equal to G, and KF is greater than FH; therefore I has to L a ratio less 
than KF to FM, in consequence of which, as we have said above, the weight I is 
too light to keep the prism in that position. But G can keep it in th at position, 
therefore G exerts on the prism a greater force than does I. But that G cannot 
exert on it any greater force is manifest from the fact that from F to the side 
of the prism no line shorter than FH can be drawn, since it is at right angles 
thereto. CONCLUSION. If therefore the drawing line of the weight is at right 
angles to the axis, this weight exerts the greatest force on the prism in the given 
position, which we had to prove. 

COROLLARY. 
It appears that according as the angles of the drawing lines of the weights with 

the axis are nearer to a right angle, the weights exert greater forces. And con­
versely: the more they differ from a right angle, the less force the weights exert. 

1) Cf. note 2) on page 143. I denotes a particular affirmative proposition. The mood of 
the syllogism is Darii. 
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T \VE:E oneue\vydighe linien daer een pilacr 
an hangt beyde oneindelick voortghetr6cken:l 
filien. malcanderen inde [waerheydts 1111dddlini 
despllaers. . 

-Ie V .oO;RB.EE.L T. 

·T'G HE GH E V JIN. Lact AB eenpilaer lijn hanghende ,:mde twee 
oneuewy~jghe linien CD, E F> welcke voortghetroeken lijn tOt G. H, 
[niende malcanderenin I. TB E'G H E lR D E. Wy moeten bewyfen 
dam:.t punt I inde [waerheyts middellini is des pilaers AB. TB E w Y s. 
Den hOl1ekF EC, ofte I ECt·ofte HEC, is al een.fe\fden houek, alfo. 
ooekisD CE. ofte IC'E,oft-e 
G C E, daerom watpumen 
wy inde linienH E,ena~ C G 
voor uytedl:en-nemen;den pi- . 
Jaer houdt . Jaer anLijn ghe-

. gheuen ftandt. .laet ons 
nemen I. ghe.meen uyterfte 
punt van' d'een ende d'ander 
lioi, den pilaer dan houdt da'er 
an Gjn ghegeuen Jbindt. Maer .' .B 
banghéde den pilaer an t'puot . 
1,(0 is de 110 hanghende d~r I l',.,,~ 

. des pilaers [waerheydts mid.. !MFII. 
dellini inde welcke I.i~ 

I I" VOO1\B E1!'lT~ 

-rG IU G H E V 1! N.Laet A Been pilaer fijo"li~righende aitde O{fetle-

-wydighe linien C D, E F;"Welèke voOrtghetrOck.en fijn tot-G?H,friiende 
malcanderen in I. TB E G H 1! ER D.I. Wy moeten bewijfen dattetpunt 
I, inde fwaerheydts middellini isdespilaers A B. TB EWy s. Laetons 
D Gendef H anfien voor frylen ofte lHuelinien daer.delll'ilaer oprull, 
welcke door de 1 8 begheerte niet en breken noch en buygheo; der f~l· 

. uer gh~welt is euenandi: ghewe1t der linien:C D, E.f;want ghelijck 
,defe den pilaer in fijn ghegheuen ftànddiouden alfoó Oockdie,'~nde 
wat,puntéil WJ inde linien D ~ F Hvoor uytedl:ennemen, den ptlaer 

. H . houd~ 
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THEOREM XVI. PROPOSITION XXV. 
Two non-parallel lines, from which a prism is hanging, bath of them pro­

duced indefinitely, meet in the centre line of gravity of the prism. 

EXAMPLE I. 
SUPPOSITION. Let AB be a prism hanging from two non-parallel lines CD, 
EF, which are produced to G, H, meeting in l. WHAT IS REQUIRED 1'0 
PROVE. We have to prove that the point 1 is in the centre line of gravity of the 
prism AB. PROOF: The angle FEC, or lEC, or HEC is always the same angle; 
similarly DCE, or lCE, or GCE. Therefore, whatever points in the lines HE and 
CG we take as their extremities, the prism will keep its given position thereon. 
Let us take l, the comman extremity of both lines; the prism then keeps its 'given 
position thereon. But if the prism is hanging on the point I, the vertical through 
J is the centre line of gravity of the prism, in which lies J. 

EXAMPLE 11. 
SUPPOSITION. Let AB be a prism hanging from the non-parallel lines CD, EP, 
which are produced to G, H, meeting in I. WHAT IS REQUIRED TO PROVE. 
We have to prove that the point l is in the centre line of gravity of the prism AB. 
PROOF. Let us consider DG and PH to be laths or rigid lines on which the prism 
rests, which by the 2nd postulate do not break or" bend; the forces exerted by 
them are equal to the forces exerted by the lines CD and EP, for just as the 
latter keep the prism in its given position, sa do the farmer. And whatever points 
in the lines DG, PH we take as their extremities, the prism keeps its given po-
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. houdt daer op fijn gheghc:uen . 
{tandt. taet ons n~men l~ ~~ 
meen uyrerfre punt vàn cFeen 
endj~mder Uni; den pil~er dan 

l!AthmMIie
, houdt da~rop (*·WHèonJlIlck. 

11. vetllaende ). fijn g~heuelt-
. fiandt, maer rollende den pi-

. laer op t'punt 1,[00 is de han­
ghende doorldespilaers Cwaer­
heydes middellini, inde -welc:" 
ke lis." , 

JII. Voo·a·BIELr· .. 

. Tt 0 H"I G'H' à'v! N •. ,l-aet A lt ~npilaerfijnwekke in .d!efbndt­
Jthehouden·wort door de fchee. fdaelli,ni C .. D ~ ende fc, cheefh~Htru E F, de.. 

· ~Jue fijn yoonghetrocke,n rot G;H~fQie~dcmalcanderell mI. 
rB E G 118 ER DE. Wy. .... 'f:'" . 

moeten' bewyfen dat I i~e.· . 
{waerheydts middellini:is des, . 
pilaers A B. T>b E W Y s.Laet, 
ons .G C anlien voor llyl,ofèe. 
ftijuê lini ende nemen dat·de 
macht dicanD int neertrec.' 
ken was, nuneerftekènde fr' 
· in yder punt tulfcnen C en (;. 
daennen haer fielt, ende den 
pilaer A B, fal al[oo op allen 
punten diêmen·tulJchen C,C -t,. 
di E,H voor uyrerften n~t, . 
fijn ghegheuen ftandt houden. taet ons nemen I ghemeen uytedlë WIt, 
d!ecn en d'ander lini ,.. den pilaer dan--houdt daer anlijn ghegheuen 

· ftand~; maerhang. h~n~~, :d. ~ p.jl~~an t'pu, nt I, '~e hang~ende dood ÏJ 
~es pilae.t'$fw~rJicyt$ m,ddëll1nl, lPde w.elcke. I. IS. !. .' . 

1"'1' 1 1." . Vo p a B E E~ T. . 

" T'~.H liG H !"~E-N., taet ,A lteen 'piI~t·.ûjn:. 'welck~ïil die ftäna, 
ghehoude.n wortdoorde fcheefd:tellini ~:D~el]de de f~1iee~efliniE:'. 
de fc:l\1e tiJD voonghetrockcn COt G H, COtende'm~canderen J.O I. .' 

't'B,f,G.H 1.IIU)1I. WY, moercQ:bewyfen dat I iodt'fwaerheyts.klÄt, 
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sition thereon. Let us take J, the common extremity of both lines; the prism then 
(mathematically speaking) keeps its given position thereon, but if the prism 
rests on the point J, the vertical through J is the centre line of gravity of the 
prism, in which lies J. 

EXAMPLE III. 

SUPPOSITION. Let AB be a prism which is kept in that position by the oblique 
lowering line CD and the oblique lifting line EP, which are produced to G, H, 
meeting in J. WHAT IS REQUIRED TO PROVE. We have to prove that J is in 
the centre line of gravity of the prism AB. PROOF. Let us consider GC to be a 
lath or rigid line, and let us suppose that the force which was drawing down­
wardly in D be now pushing downwardly in any point between C and G where 
it is put; then the prism AB will keep its position in any point taken as extremity 
between C, G, and E, H. Let us take J, the common extrèmity of both lines; the 
prism then keeps its given position thereon. But if the prism hangs at the point 
I, the vertical through I is the cent re line of gravity of the prism, in which lies I. 

EXAMPLE IV. 

SUPPOSITION. Let AB be a prism which is kept in that position by the oblique 
lowering line CD and the oblique lifting line EP, which are produced to G, H, 
meeting in J. WHAT IS REQUIRED TO PROVE. We have to prove that J is in 
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dellini is des piLters A..6. T'B E-W Y s. bet ons H ê'anfien voor fujl, 
ofte fiiue lini, ende nemen dat.de macht die an E int opheffen ,lVas, nu 
opftekende frin ydt'r punuulf,hen E tD H,daermen haedlelt,ende dèn 
Pllaer A.B fal allo op allen;pun-' " 
ten diemen, tu/lèhell C G.ende . 
E Hvoar uyterfien neemt,ujn 
.ghegheuen fiandt . houden. 
Laet ons nu nemen I ghemeen 
uyrerfte punt van d'een en dan­
der lini, den pilaer danboud·e 
daer op {ijn ghegheuen fl:andr, 
maer . ruftende den pilaer op 
fpuntI. foo·is de hanghende 
door I des pilaers {waerheydts 
middellini, inde welckc I is. 

1" BES L V Y T. Twee oneueo 
wydighe liniendan, daer een . .H G~' 
pilaer an hange beyde 011cyJ.lco ' , 
delick voortghet1()cken, (nien ", 
malcanderen inde fwaerheydcs midddlini des pilaers, t'Wekk wy'b;o 
ll')'fen moeiten. . 

XVlJ.V BRTOO C H~X xv I. VO'ORSTU • 

. . S 0 0 d'eene dér tW ce liniendaer een pilaer an. 
hangt rechthouckichop den ~ ûchteillder is, cl"aa"" B~Im. 
der [alder ooek reehthouekich op lijn: Ende {oo-
der d·een fchedhouckich op is,danderfaIder Qock 
{cheethouekich op we[en.: Ende foo defe naer die 
neigt" die fal naer de[e neighen: Maer [0 defe,'van 
-die wyckt, die fa1 ooek .van d e[e \vyckello 

TG HEG HE VEN. Laet A B een pilaer fijn hanghende 'aritwee ]i.;. 
rueD~d'een C D rechthouckich op d.en ,{ichreinder, d.'ander E F (foot' 
muegbdick waer) fclteefhouckich, ende G H fy des pilaers twaerheydts 
midddlini.1"B EG H EE- R D E. Wy moerenbCwyfeIi t'hinhoudt des 
vOOIftelS.-, 1"B E R -EYT SE L. Laet CD ende E F voortg1tetrocken 
wócden, {niende malcaUderin I. T's ElVYS. 500 denpilaerin àie 
ghdlalt bhjfi'hanghendeandelinienÇ D, E F" Cr falop aIlevaftpuIF 
ten in die voortghetroèken linien de {due ghefi:althouden, ouenilidrs 
ikhouckeIiI C E,ende I E C,niet en veranderen: Daerom ghenomen i 

H & ghemeèll 
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the cent re line of gravity of the prism AB. PROOF. Let us consider HE to be a 
lath or rigid line, and let us suppose that the force which was lifting upwardly 
in E be now pushing upwardly in any point between E and H where it is put. 
Then the prism AB will keep its given position in any point taken as extremity 
between C, G, and E, H. Let us now take I, the common extremity' of both lines; 
the prism then keeps its given position thereon. But if the prism rests on the point 
I, the vertical through I is the centre of gravity of the prism, in which lies I. 
CONCLUSION. Two non·parallellines therefore, from which a prism is hanging, 
both of them produced iridefinitely, meet in the centre line of gravity of thë 
prism, which we had to prove. 

THEOREM XVII. PROPOSITION XXVI. 
If one of two lines from which a prism is hanging is at right angles to the 

horizon, the other will also be at right angles thereto; and if one is at oblique 
angles thereto, the other will also be at oblique angles thereto; and if the latter 
verges towards the former, the former will verge towards the latter, but if the 
latter verges away from the former, the former will also verge away fro!D the 
latter. . 

SUPPOSITION. Let AB be a prism hanging from two lines, one CD, at right 
angles to the horizon, the other, EF (if this were possible), at oblique angles 
thereto, and let GH be the centre line of gravity of the prism. WHAT IS RE­
QUIRED TO PROVE. We have to prove the contents of the proposition. PRE­
LIMINARY. Let CD and EF be produced until they meet in I. PROOF. If the 
prism remains hanging in that position from the lines CD, EF, it will keep the 
same position on any fixed point in those lines produced, since the angles ICE 
and IEC do not change. Therefore, I being taken as. the çommon fixed point~f 
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ghemeen vafl:punt dier twee linien, . 
den pilaerfalc.hcr an in fijn gheghe-
uen ftandeblijuen hanghende,. ende Cl 
1 C [,11 [waerheydts middellini, fiJn: 
rnaer dar is onmueghelick. wanttet 
G H haer. euewydeghe is. T'{due lal. 
oock al(ooherhoonc worden als de li-. 
ai E F ouer dander fijc:le neigt. We­
knde dan IC rechthoijckich .op den· 
iichteinder. d'ander lini als E F en 
candel':' nier {cheefhOuckich, op fijn; 
DootCaecklick dan rechthouckich: 
EnJe veruolghens [ooder E.F {ch.~efl:iouckichop is,dan~r·moereroock: 
kheefhouckich op fijn. . 
. Voo R DER, anghelien E F neigt naet de fijde van Ai (00 falde lini. 
die den pilaerin die ghefialt houdr moeten neighen naer E F. Want 
bet[e ((Oot mlleghelick waer) d:ter.vanwycken, al~ C K, lniende de . 
voortghetrock~n E I in K,inder voughendar de hanghende Iini door K •. 
fal om de red~nen als bouen fwaerheydts middellini wefen des pilaers, 
t'welck .noch· onghefchiétel' is . dan doen W,! die feyden door 1. te' vallen: 
D'anded~nidan die den pilaer in deghefialt canhQuden"enwycktvan 

. E.F nier, fy en is met h:ler oock gheen euewydigheals. bouen hethoom 
is, ende ter fijdcn uyr te wijeken is openbaer onmueghelick, fy neigt dat). 
noorCaecklick naer E F. Ende (00. EF ouer.d'ander.fijde neigde. 
men Cal in(ghelijcx bethoonen dar d'ander lini vailhaer wycken{al. 

TaE 5 L vYT-. Sood'eenedan dcr tweelinien,.~c. 

XVIII .. VERTOOC.,Q. X XV.II. V001U TEL.· . 

H AN G H EN DE' eenpiIaer eudlaltWlchtich 
teghen t\vee·fcheefhefwlchten: Ghelijck fcheef-' 
heRini rot rechtheRini~ al[oo dek fcheefhefwicht: 
tot fijnrechthcfwicht . 

. T G ,H E G H E VEN. [aet A Deen pilaer IÎjnwlens as C D;end~~ee' 
punren daerin E, F '" wdcker [cheefhcfwichren die hem in die fl:andr 
houden {jjn G,H, ende reèhthefwicht~n I,K, endefcbeefheRinien EL, .. 
F M,ende rechrheBiilien EN; F 0. TB EG Ir UR,D E •. \Vy inoeren 
bew}'fen dat ghelljck L E tOt E N, alfoo G tot I •. elJdeghelijck M F rot 
F 0, al[oo H tOt K. T'B E W Y s: Laet ons Fantien voor vaftpllnr, 
~de E voor t'rp(:rliçk, daerom (door hel! 10·' voodldJ ghelij<.'kL E. 

. ro~~ 
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those two lines, the prism will remain hanging thereon in its given position, and 
IC will be the eentre line of gravity; but this is impossible, beeause it is parallel to 
GH. The same ean also be shown in this way if the line EF verges towards the 
other side. Therefore, IC being at right angles to the horizon, the other line, as 
EF, eannot be at oblique angles thereto, 50 th at neeessarily it is at right angles 
thereto. And eonsequently, if EF is at oblique angles to the horizon, the other 
must also be at oblique angles thereto. . 

Further, sinee EF verges towards the side of A, the line keeping the prism in 
that position will have to verge towards EF. For let the saig line (if this were 
possible) verge away therefrom,as CK, meeting EI produeed in K; then the ver­
tieal through K will, for the reasons mentioned above, be ·the eentre line of gra­
vity of the prism, whieh is even more absurd than saying that it passes through I. 
The other line, therefore, whieh ean keep the prism in that position, does not 
verge away from EF, nor is it parallel thereto, as proved above, and it is evidently 
impossible for it to verge sidelong; therefore it neeessarily verges towards EF. 
And if EF verged towards the other side, it ean be shown similarly that the other 
line will verge away therefrom. CONCLUSION. If therefore one. of two lines, etc. 

THEOREM XVIII. PROPOSITION XXVII .. 
If a prism is hanging in equality of apparent weight with two oblique lifting 

weights: as the oblique lifting line is to the vertjeal lifting line, 50 is also eaeh 
oblique lifting weight to its vertieal lifting weight. 

SUPPOSITION. Let AB be a prism, its axis CD, and two points therein E, F, 
whose oblique lifting weights keeping the prism in that position ar G, H, and 
the vertieal lifting weights land K, the oblique lifting lines being EL, FM, and 
the vertieallifting lines EN, FO. WHAT IS REQUIRED TO PROVE. We have 
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tot E Njalfoo G tot I~ Lact 
ons ten tweeden E anGen voor· 
vaftpunr , ende F voor t'roer­
lick; Daerom (door t'yoor-. 
noemde 10' voorftel) ghelijek. 
M F tot F O. al (00 H tot K. 

TBESLYYT, Hanghende 
dan een pilaer eueftaltwichtich 
teghen tweefeheefhefwichten: 
Ghelijc fcheefheRinitotredu­
heRini, alfoo e\ek fcheefhef­
wicht tOt lijn reeh[heEWichr. 
~welek wy bewyfen.moeften. 

V Ir 1\ V OL G H. 

HA N G HEN D·8 eenbe:. 
kende pilaer an . twee oneue­
wydighe linien als hier Deuen; 
Tblyckt dat bekentfal worden 
hoe veel ghewichts an yder lini 
hangt, ofie hoe veel gheweltS-
yder linidoçt.. . 

M ! R. C X T,· 

W y heMe/J tilt veel 'PooT6eelden·der voorJleOen deps bDIIÇX, ghenomen den 
pilan ,als btqudlmIle form m de ,erel4ring des Vflornemens Doek... vaflpunt 
.nde roer/ick,punt gl?eJlelt indm 41. WJ foU~ nu door dit ldetfle· "Borflel,be­
tboontn de rtgbtlen van dien ghemeen te U1eft;'1ofler dUt formen der lichamen 
bodani,b Ij jii" meI Y4f1P"'" ende.10erli&kpunl dam vAlt. 

HJ XIX.VEl\-
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to prove that as LE is to EN, so is G to I, and as MF is to FO, so is H to K. 
PROOF. Let us consider F to be the fixed point and E the movable point; there­
fore (by the 20th proposition), as LE is to EN, so is G to I. Let us secondly 
consider E to be the fixed point, and F the movable point. Therefore (by the 
aforesaid 20th proposition), as MF is to FO, so is H to K. CONCLUSION. 
If therefore a prism is hanging in equality of apparent weight with twO oblique 
lifting weights: as the oblique lifting line is to the vertical lifting line, so is each 
oblique lifting weight to its vertical1ifting weight, which we had to prove. 

COROLLARY. 
If a known prism is hanging from two non-parallel lines, as shown in ,the 

annexed figure, it appears that it will become known what weight is hanging 
from either line, or what force either line exerts. 

NOTE. 
For many exampies of the propositions of this book we have taken the prism, 

as being 'the most suitabie form for explaining the meaning, and we have also 
put the fixed and the movable point in the axis. By the last proposition we shall 
now show th!lt the respective ruies are tme generally of solids of whatever form, 
with arbitrary fixed and movab/e points. 

/ 
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AL L.E de *eueredenheden, welde hier vooreil 
be[chreuen fijuvanden pilaer tot deghewichtell 
an he1n hal1ghende~ende dier ghewichtenhnien: 
Defelue teO\lle[en van yder lichaem tot deoghe-' 
wichten an heniaHool1anghendc=., elidt dietghe-
\vichten linien. .' 

·T'G R E GR E VEN. Laetons t'voorbeelt t;Jemen :d.er: eueredcnheydr 
des l.o· voodl:els aldus': Het Cy een pilaer A B,diens ase D,ende fu'aer-:- o 

heyts middelpunt E.,ende. vafrpunt daer in F~ ende roerlick pUllt G. an 
t'wèlc gheuoucht fY een fcheef- . 

'hefwicht 'H, dat den pilaer in . - , 
,die gheLl:akhoude, diésfCheèf­
heRini G I. Daernaer trecht­
hefwicru'K.datden pilaeroock 
in die ghd1:alt houde~ diens 
rechtheflini G L,alwaer wy feg­
ghen, ghelijck I G totGL, alfo 
HtotK. T'BEGHEER DE. 

Wy moeten bewyfen dat defe 
euereàenheydt niet alleenlick 
alfo enbeftaet in t'lichaem AB 
een pilaer lijnde,maer . van 
fulcKe fOrln alfr valt. , 

TB E wy s.Laet ons den 
. pilaer A.B (blijuende de li­

nienO'fG ende lL op"haet 
plaeefen) neertrecken, allöo 
dat hy bliue hanghende an 
fijn 1f fwaerheyts middelpunt 
E, wiens ghefialt dan fY als . 
hier nellens.Endè door .de 
,. begheerteden pilaer en . 
veroirfaeél: op de punten F, 
G).gheeo ander fwaerheydt 
dan d?eerLl:ej ende alles. blijft 
noéh euefialcwichtich. ende 
ghelijc.k 1 G totG L~ a1foo 
.noch H tot K. 

1< . 
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THEOREM XIX. PROPOSITION XXVIII. 
Any proportions discussed above of the prism in relation to the weights hanging 

therefrom, and the lines of such weights, are true of any solid in relation to the 
weights thus hanging therefrom, and the lines of such weights. 

SUPPOSITION. Let us take as example the proportion of the 20th proposition, 
as follows. Let there be a prism AB, its axis CD, and the centre of gravity E, 
and the fixed ppint therein F and the movable point G, at which let there be 
attached an oblique lifting weight H, which shall keep the prism in that position, 
its oblique lifting line being GI. Then let there be the vertical lifting weight K, 
which shall also keep the prism in that position, its vertical lifting line being GL. . 
We then say: as IGis to GL, so is H to K. WH AT IS REQUIRED TO PROVE. 
We have to prove that this proportion is true not only when the solid AB is a 
prism, but of any form whatever. PROOF. Let us pull down the prism AB (the 
lines FG and IL remaining in their places) in such a way that it shall remain 
hanging at its centre of gravity E, the situation. then being as shown in the an­
nexed figure. Then by the 3rd postulate the prism does not cause any other 
gravity on the points F, G than the first, and the whole still remains in eguality 
of apparent weight; and as IG is to GL, so is H to K. 
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VAN!)I BICJlIHSlLIH DEa. WJI!CRCONST. 

LA B T nu de form des pi- . 
'laers (al de frotf bliuende) 
verandert worden in eenighe 
ander onghefchickte form, .:als . 
AB hier neuens, diens {waer,.. 
heydts middelputit E fy, ende, 
een rechte lini, ~r <leur CD. 
(welcke vinding des fwaet~ 
heyts middelpunts ende recht· 

. terhnieninde We.eg~aet ver­
claert fal worden," werckelick, 
niet Wifconftelick) ende alles 

. blijft noch e~ftahwichti~h , 
ende ghdijck 1 GtotG L~,alCo- ~ 
IlQCh 1:1 tot K.' 

L '~E TnQ~·lièhaenl A Bop-· 
ghetrocken worden, tot daç 
F Gisinde .linie D. ~ens, 
ghefraIt. danJy als hier neuens,. 
ende alles blijfi noch eueftalt.: 
wichtich': want het lichaet:n 
A B hooghe~ ofte leegher han­
g!tende, blijft van een {elfde 
gllewicht door de- ~. begheerte. 
ende veruotghens ghelijck I G' 
coc G L, affoo noch H tot K. 
De eueredenheydtdan deS· 10·. 

voorftelscenisnietlllleenelick llIlOo'metden pilaèr, maer met ydcr Ii .. 
chaem:Ende~i' gbdijckeJalmen oock· alfoo be~hoonen van al t'ghe .. 
nehi~_vooren inalled'andrt voortlèllen vandén pilaerghe!èyt is .. 

T8'1! u,. VYT·.: .. AIle~eueredenhedèn dan, welcke hier vooren heG 
{creuen ûjn.vanden pilatrtot de'~chtenan·hem hanghende,ende 
dierghewichten linien; de {e1ue fijn vanyder lichaem tot de ghe­
wichrenan hem alfoo hanghegde,epdecJictghewichten liriien .. t·welck 
,,·~~mQe.ften~ . 

M"b.n;,J 
DO/9 M4Ih,­
mllliç~ • 
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Now let the form of the prism (all the material remaining) be ehanged into 
some other - irregular - form, as AB in the annexed figure, whose eentre of 
gravity shall be E, and let there be drawn a straight line through it, as CD (whieh 
determination of the eentre of gravity and of the straight lines will be explained 
in the Praetiee of Weighing 1), not mathematieally, but meehanieally); then the 
whole still remains in equality of apparent weight, and as IG is to GL, so is H to K. 

Now let the solid AB be pulled up until FG is in the line CD, the position of 
whieh shall then be as shown in the annexed figure. The whole still remains in 
equality of apparent weight, for the solid (lB, no matter whether it hangs higher 
or lower, keeps the same weight, by the 3rd postulate, and eonsequently as IG 
is to GL, so is H to K. The proportion therefore of the 20th proposition is true 
not only of the prism, but of any solid. And the same ean also be shown of all 
that has been said before of the prism in all the other propositions. CON­
CLUSION. Any proportions, therefore, diseussed above of the prism in relation 
to the weights hangirig therefrom, and the lines of sueh weights, are true of any 
solid in relation to the weights thus hanging therefrom, and the lines of sueh 
weights, whieh we had to prove. 

1) See The Practice of Weighing, Prop. I. 
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64 S. S'f'.VOU f. I.OVeX, 

V -ER: VO L G 'H. 

TI $ oock opènbaer dat de, gheghellenpunten ,als F, G, nietnoo~ 
{aeckelick en moeten ,inde Hni CD lijn, maer daerc valt. by voorbeelt 
ande uyrertl:en des lichaems M. N~ Wantvoortgherrocken de lini 
I N tot inde rechteC D. c'welck ick neem te vallen inG, fghelijcx 

Ptf'penJieu' gh,etrocken door M dé- han~ende tot inde lini CD. welck, e ick neem 14',. ' te vallen in F t de voornoem e ellereden:heydt. te Weten ghelijck I G 
taeG L, alfooH tot Kt blüftnoch ftaende. 

EINDI DES JBaSTEN Bavel. 
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COROLLARY. 
It isals() manifest that the given points, as F, G, need not be in Jhe line CD, 

but may be in any place, for example at the extremities of the solid, M, N. For 
the line IN being produced to meet the straight line CD, which I take to be in 
G, and likewise the vertical through M being drawn to meet the line CD, which 
I take to be in F, the aforesaid proportion, viz. as IG is to GL, so is H to K, 
is still true. 

·END OF THE FIRST BOOK. 
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HET· TWEEDE 
V A N D E * BEG H INS E L E N Eununtll. 

DER WEEGReONS T, D WEI:. C K IS 
v A N 0 E . VI N DIN G DER S W A E R-

H E Y D T 5 MlD D E LP.-.V N TEN, 

Befchrel«n rloor'Simon Steuin. 

W y hebben in t'eerll:e beu ek tot het 1Je[ehriuen der:wichtighe 
ghedaenten, .ghenomen een pilaer (voldoende aldaer het voor­

nemen) diensfwaerheyts middelpunt door ghemeene wetenfchap be­
kent is, maer in veel anderlichamen en ghebuerer niet alfa; wel is waer 
dattet door een corte ghemeene reghel in- allen werckelick te vinden is, Pril";'. 
[0 door t'eerll:e voorfrel der * Weeghdaer blijcken fal, maer mer de*Wif- M4themll­
confrighe vinding ifr anders ghéfrelc; Daer af heeft eerfr ghefehreuen tirll. 
i\rchimedes in pratten, ende naer hem Frederic Commanclin in licha-
men: Wy fullen totter een en t'ander (ouermirs het een"" afcoemfr van Splties. 
beghinfelen is-, byde voorgaende wel dienende, ende tottet voJghende. 
fo wel WAT E R uT I CH T, als WEE G H D A ET, (eer noodich) het on[e 
voughen. ende alles naeronfe oirden verfpreyden, daer af befchrijuen-
de der Beghinfelen tweede bouek. . . 

Wat de" bepalinghen belangt vande Meerconfrjghe formen, die by- DefinitiDnts. 
gheualle hier yemandt begheeren mocht, wy nemen die * door r'ghefiel- Per h,pl1the­

de voor bekent uyt de"" Meeteonfi; Alleenelick dit daer af fegghende, {~~m'trjll. 
dat wy t'woort Pllrahola, ofte ReltanguUconi flélio, beteecken~n met 
Brantfne: Ende C~ng;tlale ReEfangulum, m~t BrAnder; Reden, dat dier for-
men 1f daet voornamelicxt befraet int ontfreken ofte branden. zIen •. 

. .E·ERST· VANDE VIND.ING DER 

S W A E R H E Y T'S . MlD DEL I> V N TEN 

V .A N D E * P LAT TEN. 

B y afdien de pldtten eenich ghe'Wicht hadden~ ende datmen 
toeliete die te 'r'Pefen inde reden haerder grootheden, \!y 

Jouden eyghentlick.. mueghen f}rek!n'l7an haerS'r'Paerheydt ~ 
-S'Waerheyt.1.middelpunt;, S'lPaerheyts middeUinillJ'c. &aer 

. . . ". . I.. angheJien 

P/Ilni4. _ 
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THE SECOND BOOK 
OF THE ELEMENTS 

OF THE ART OF WEIGHING, WHICH DEALS 
WITH THE FINDING OF THE CENTRES OF GRA VITY, 

Described by Simon Stevin 

In the first book we have, for the description of the qualities of weights, taken 
a prism (which in that case was satisfactory for our purposes ), whose centre of 
gravity is known by common knowiedge, but in many other solids it does not 50 

happen; it is true indeed that it can be found constructionally in all forms by 
means of a short common rule, as will become apparent from the first proposition 
,of the Practice of Weighing, but with the mathematical finding it is a different 
matter. The first to write about this was Archimedes 1), viz. about plane figures, 
and af ter him Frederick Commandinus 2), about solids. We will add our own 
observations to both (since the subject forms a kind of elements, which have 
been useful for wh at precedes and will be highly necessary for what follows: 
Hydrostatics as well as the Practice of Weighing), and arrange the subject matter 
according to our own method, thus describing the second book of the Elements. 

As to the definitions of the geometrical figures which anyone might require in 
this place, we assume these to be known hy hypothesis from geometry, merely 
stating that we denote the word Parabola, or Rectanguli coni sectio 3), by 
"Brantsne" 4), and Conoidale Rectangulum 5) by "Brander 6), becaqse the effect 
of these figures chiefly consists in igniting or burning. 

FIR~T ABOUT THE FINDING OF THE CENTRES OF 
GRAVITY OF PLANE FIGURES 

If plane figures had any weight, and these were admitted 10 be proportional 10 
their magnitudes, we might properly speak of their gravity, centre of gravity, 
eentre line of gravity, etc., but since a plane figure has no weighl, properly speak-

1) Archimedes, De Flanorum Equilibriis Libri Il. Opera Omnia, ed. J. L. Heiberg, 
Vol. Il. Leipzig, 1913, 122-213. , 

2) Federici Commandini U rbinatis Liber de centro gravitatis solidorum. Bononiae, 15 5 5 . 
S) This is the current term for pàrabola in older Greek geometry; the curve was gene­

rated by cutting a cone of revolution the vertical angle of which is a right angle by a 
plane perpendicular to a generating line. , 

') This is one of Stevin's neologisms, for which there is no English equivalent. The 
meaning of "brantsne" might be rendered by "burning section". 

&) Conoidale rectangulum (Öp&roYWVLO'V KroVOEt8éç) is the Archimedean term for 
a paraboloid of revolution. 

6) Another neologism. The English equivalent is "burner". 
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" S. STEVrNS Jr. BOVez: 

anghefienin t'p14t gheen ghe~icht en is~[oo en f/for eyghmtliclt 
f}rek:§nde gJiéen ~aerheydt~ S.aerheydl$ mJáelpUl1t~ DfJch 

::'It./hn;- SWaerheyts mit1tkDini il1,; Daerom mfJCtmen dzt Alles· lijc/t­
Ifreuck.[lclt "tJcrflaen ~ ende nCTfJm als rJoor 'gheflelde, . tW· tier 
ptttten ghe'Wichten inde redtm h .. rilr ptber1en ftjn, ~t 
T'valfche wort toeghelatell~ op Jatmèn t'waer-
a,hdghe daer duet leere.. ". 

la VBRT.OOCH •. I. VOORSTIt. 

Y DER pIats middelpunt der fQrm~ js,ooek 
üjn. {\vaemeyts,middelpunt.· . . '. ' .. 

1~' VOORBIE tT •. 

l'c H I G H I 'V IN .Laet A,B·C eeneuefijdich ,diiehbOckwelën. 
diens formens middelpunt (1 ,D. TB E G H-8 E·a. D E •. 'V!y moetcri"be­
wyfen dat D 'Oook het fwaerheyts middelpunds des dn~hou~ AB.C., 
T's ER E Y T s~ L •. Laet ghetrocken worden van A,tOl . IJlt middel,.v.-
Be .. de lini A E, fghelij{;x van C tot ,int middel' . 

, van A B,; d~ lini G F. T'B.E,W:y s. Wefende de T'" ,', 
driehouck ABC opghehanghen bydcdini A E. . 
het deel A E C fal euewichtich hangben-teghen . . 
A E B, wantty fijn euen groot, ghelijc~ ende van 
~h~hjckerghellalt; A E dan is (waerheyts middel~ . 
linldes dnehoucx ABC. Ende om de felue redén 
fal Fe oock desdrlehoucx. fwaerheyts middéltini 
f~n, maer defe {nien malcanderen in des formeas 
middelpunt D, ende elek dier linien heeft ïa hacr 

. het fwaerheyts middelpuJ,lfsris dan D •. 

11° VÓ,oa'cB.EBLT.-

"'Ö HE G HE V.I!N~ laet A B GDèeneuewydich 'vierhouck lijn" 
diens formens middelpwlt E. T'B ~ G H,! E Jl..D I!. Wy moeten bewy­

. fen dat E OOCK het fwaerhey." middelpunt is:. . T'B ERE Y T 5 EL. 'taet 
g~trockèll worden I: G, ttdIèhen de middelpunten van A D.·ende B' C; 
iüfghelijcx H I, :tuaèhen demiddeJpunren van A ft-ende D C. 

T~B-E Wys. Wefendeden vierhouck 'opghehanghen bydelini H la 
Het deel H.IDA fal euewicht~h hanghen teghCnHI CB, want t; 
lijn euegroot .. ghclijck ende "vanghelijcker gbdlal~ H I· dan is fwaer-

.. .' h~ts. 
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ing there is no gravity, eentre of gravity, nor eentre line of gravity therein 1). 
Therefore all this has to he tmderstood metaphorieally, and it has to he assumed 
hy hypothesis that the weights of plane figures are proportional to their mag­
nitudes, for: 

THE FALSE IS ADMITTED IN ORDER THAT THE TRUE MAY 
BE LEARNED THEREFROM. 

THEOREM I. PROPOSITION I. 
The geometrical centre ofany plane figure is also its centre of gravity . 

. EXAMPLE I. 

SUPPOSITION. Let ABC be an equilateral triangle, whose geometrical centre 
shall be D. WHAT IS REQUIRED TO PROVE. We have to prove that D is 
also the centre "of "gravity of the triangle ABC. PRELIMINARY. Let therc bc 
drawn from A ~o thc middlc point of BC thc line AE; likewisc from C to thc 
middle point of AB the line CF. PROOF. The triangle ABC bcing suspended 
by the line AE, the part AEC will balance 2) AEB, for they are equally large; 
similar, and of the same form. Therefore AE is cent re line of gravity 3) of the 
triangle ABC, and for the same reason FC will also be cent re line of gravity of 
thc triangle. But these lines interseet in the geometrical centre D, and each of 
these lines contains the centre of gravity; therefore the latter is D. 

EXAMPLE 11. 

SUPPOSITION. Let ABCD be a parallelogram, whose geometrical centre shall 
be E. WHAT IS REQUIRED TO PROVE. We have to prove that E is also the 
centre of gravity. PRELIMINARY. Let FG be drawn, joining the middle points of 
AD and BC, and likewise HI4), joining the middle points of AB and DC. 
PROOF. The quadrilateral being suspended by the line Hl, the part HIDA will 
balance HICB, for they are equally large, similar, and of the same form. Hl is 

1) It is highly remarkable thatthis observation is made with re gard to plane figures 
only, and not for solids as weil, as if the latter did have weight, etc. 

2) It is to be noted that here as elsewherc Stevin uses the term "evewichtich" (of equal 
weight) instead of "evestaltlvichtich" (of equal apparent weight), as might have been 
expeeted. 

3) As we remarked in our notes to Definition 5 and Proposition 6 of Book I, the term 
"eentre line of gravity" is usually taken to mean the vertieal through the point of sus­
pension of the figure at rest. It is then assumed "by a eommon rule of Staties" that the 
eentre of gravity is in the 50 defined eentre !ine of gravity. This remark app!ies to the 
whole of Book 11. 

4) The letter I denoting the middle point of De is laeking in the drawings. 
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VAND IIiECH t N.S!U ND!1t W!! CIIC ON ST. 

· heyrs middelUni des viei'houcx 
ABC D, Ende oin de felue 
reden fai f G oock des vier.· 
houcx fwaerheyts middellini 
fijn, ma~r de{e doorfnien mal· 
canderen in· E, ende elek dier 
linieh hee{tin ha er het {waer. 
heyts middelpunt, tisdan E. 

F & 

D :IJ 

·1 11" Voo R 11 E E ir. 
T'G HEG H B VEN. laet A BeD een ghefchickt ofr~ inlèhriuellck 

~ijfhouck wefen, diens formens middelpunt F fy. 'PB EG H J!E Rb I. 
\\fy moeten hewyfen dat F oockherfwaerheyts middelpunt is. : 

T'B ER. E YT SE L. Laet gherroeken'wordenvan A tot inrmiddel 
van De, de lini A Gi 19belijcx vanB tOt int middel van E D, de lini 
BH. T'B E W'Ir s. Werende ~en ~ijfhouèk .opgheha1'!ghen byde lini 
AG, het deel A G D Efal·euewlchru.'hhan-

. ghen teghen het deel A G C. B, want fy lijn 
· euegroot,gheli;ck, ende van ghdijcker ghe­
ftalc: A G dan is {waerheyts middellini des. 
vijfhoucx, el'lde om de felue reden {al :B· H 
oock des (êlrden vijfhouex [waerheyts mid­
·àdlini weren; maer defe door{nien .malcan­
deren in des formens middelpunt F, ende 
dek dier linien heeft in haer het fwaerheyts 
middelpunt, lis dan F. Sghelijex [aloock 
t'bewys {jjn in allen alilderen hebbende een 
formens middelpunt als Seilioueken,Ron­
den, Scheefronden,&c. 

TB ! 6 LV Y T.t der plats middelpunt der fonn dan, IS ooek lijn 
{waerheyts middelpunt, t'welck wy bewyfen moe1l:en. . 

I I. V Ut T 0 0 eH. ·1, I. Voo R S TE 1. . 

Y DER driehoucx [vvaerheydts lniddelpunt" . 
· is inde lini ghetrocken vanden houck tot intmid­
del derfijde . 

. T'GÏI EGH E YE N. 1aet ABC .een drièhouck fijn vanform {oot 
1.& . valt 
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then centre line of gravity of the quadrilateral ABCD, and for the same reason 
FG will also be centre line of gravity of the quadrilateral. But these lines intersect 
in E, and each of these lines contains the centre of gravity. Therefore the latter is E .. 

EXAMPlE lIl. 
SUPPOSITION. let ABCDE be a regular or inscribed pentagon, whose geome­
tri cal centre shall be F. WHAT IS REQUIRED TO PROVE. We have to prove 
that F is also the centre of gravity. PRELIMINARY. let there be drawn from 
A to the middle point of DC the line AG; likewise from B to the middle point 
of ED the line BH. PROOF. The pentagon being suspended by the line AG, 
the part AGDE will balance the part AGCB, for they are equally large, similar, 
and of the same form. AG is therefore centre line of gravity of the pentagon, 
and for the same reason BH will also be centre line of gravity of the sa~e 
pentagon. But these lines intersect in the geometrical centre F, and each of these 
lines contains the centre of gravity; therefore the latter is F. The same proof holds 
for all other figures having a geometrical centre, such as hexagons, circles, ellipses, 
etc. CONClUSION. The geometrical centre of any plane figure therefore is also 
its centre of gravity, which we had to prove. 

THEOREM II. PROPOSITION II. 
The centre of gravity of any triangle is in the line drawn from the angle to 

the middle point of the side. 

SUPPOSITION. let ABC be a triangle ofany form, in which from the angle 
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Ga S. S T I v' J K S J I. BOV C x . 
valt, waer in vanden houek A tot in 0 middd vand.e lijdeB C,g..hetroc­
ken is de lini A D. . TB EG H E E Il DE. Wy moeten bewyfen dat des 
driehoucx fwaerheyts middelpunt inde linï A D is. T'B ERE Y T S E ~. 
bet ons trecken E F, G H, IK, euewydighe, van B ~, (niende A 0 In 

L,M~N,da:ernaer EO, G P, I Q,K R,HS, FT,euewydighemetA D. 
, T' B E W Y s. Ouermits E F euewydighe is van 

BC, ende E O,FT met 1 D, (oolàl EFTO, 
euewydich vierhouek fijn, wiens E L euen is met 
L F, oock met 0 D ende D T, waerdeur het. 
f~'aerheyts middelpunt des vierhouex E F T 0 in 
D L is,door het I" voorftel defes bouex. Ende om 
de [elue reden fal het iwaerheyts middelpunt des 
euewydichs vierhoucx G H S P wefen in LM,en­
de van I K R Qin M N , ende vervoJghens h~t 
{w3~rheyts.middelpunt'der form 1 KR H S FT 0 
E P G Q ghemaeét vande voornoemde drie vier- , 
houcken,{al wefen inde lini N D,ofte A D.Nu 
ghelijck:hier in befchreuen lijn "drievierhoueken,al(;)~nmender onrin- . 
delicke fulcke vierhoueken in befchrijuen, ende ~~s binót;fchreuens": ' 
formens [waerheyrs middelpunt, fal altijt fijn (om de redenen als voo- ' 
ren) inde Iini A D. Maer hoo datter fulÇke vierhoueken nicer fijn, hoer 
dat den driehouck ABC min vet(chiJr vande binne{ehreuen forni der 
vierhoLtcken; want treekende linien euewydich van Bedoor de mid. 
delen van A N, N M, M L, L D, t'verCchil des laetften gheftalts, fal ef- -
fen den ~helft fijn ~an ['~cr[chil des voorgaenden ghe{bj.ts. Wy connen. 
dan door dat onelOdehck naerderen iitlck een rorm bmnen den drie­
houck ftellen, datrer verCchil tutfchen haer ende den clriehouck, min,­
der fal weren dan eenich ghegheuen plathoe deen het (y: Waer..uyc 
volght, dat O:ellende A D als Cwaerheydrs middelJini~.ro {al. t'O:altwicbt- ' 
des deels AD C, min ver[chillen van t"llaltwicht des deels A 0 B; dan 
eenich plat datmen foude connen gheuen hoecleen het (y, waer uye ick " 
aldus ftrie. ' ' 

A. N euen 411e ,~fihil1end, ftaltfw4trbeden ,ta" een fWllnbeytitglJeOllt 
worden mmdtr dan ban ,nflhil; ", , 

0. N euen defe ftaltfw4trhede" A D C ende A D B, en ea" gbeen foM'l-' 
b'ldt gbtfleJt "",orde" minder dan hllw ~erfib;l; , 

O. Defe jlAltfwanbedend4n AD C ende.AD B en-,trflbiUen "in. 
, Daerom A Dis fwaerheyts middellini~ endè vervolghenst'(waerheyts 
midddpunt des driehoucx ABC is in haer. T'B ES L V Y T. Y der 
driehollcx (waerheydcs middelpunt &10 is inde lini gherrockcn vaudeft., 
houck tOt int middel der fijde, t'welck wy bewyfen moellen. ' 

"I EYSCHi 
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A to D, the middle point of the side' BC, there is drawn the line AD. WH AT is 
REQUIRED TO PROVE. We have to prove that the eentre of gravity of the 
triangle is in the line AD. PRELIMINARY. Let us draw EF, GH, IK parallel 
to BC, interseeting AD in L, M, N; af ter th at EQ, GP, IQ, KR, HS, FT, parallel 
to AD. PROOF Sinee EF is parallel to BC, and EO, FT to LD, EFTO will be 
a parallelogram, in whieh EL is equal to LF, also to OD and DT, in conse­
quenee of whieh the cent re of gravity of the quadrilateral EFTO is in DL, by the 
lst pr9position of this baak. And for the same reason the eentre of gravity of 
the parallelogram GHSP will be in LM, and of IKRQ in MN; and eonsequently 
the cent re of gravity of the figure IKRHSFTOEPGQ, eomposed of the aforesaid 

'three quadrilaterals, will be in the line ND or AD. Now as here three quadrilat­
erals have been inscribed in the triangle, so an infinite number of sueh quadrilat­
erals ean be inscribed therein, and the eentre of gravity of the inscribed figure 
will always be (for the reasons mentioned above) in the line AD. But the more 
sueh quadrilaterals there ~re, the less the triangle ABC will differ from thein­
seribed figure of thc quadrilaterals. For if we draw lines parallel to BC through 
the middle point of AN, NM, ML, LD, the differenee of the last figure will 
be exaetly half of the differenee of the preeeding figure 1). Wc ean therefore, 
by infinite approximation, plaee within the triangle afigure sueh that the dif­
ferenee. between the latter and the triangle shall be less than any given plane 
figure 2), however smal!. From whieh it follows that, taking AD to be eentre 
line of gravity 3), the apparent wcight of the part ADC will differ less from 
the apparent wcight of the part ADB than any plane figure th at might be given, 
however small, from whieh I argue as follows 4) : 
A. Beside any different apparent gravities th ere may be placed a gravity less 

than their difference,' 
o. Beside the present apparent gravities ADC and ADB tbere Call110t be placed 

any gravity less than their ditterence; 
o. Therefore the present apparent gravities ADC and ADB do 110t differ. 
Therefore AD is cent re line of gravity, and eonsequently the eentre of gravity 
of the triangle ABC is in it. CONCLUSION. The cent re of gravity of any 
triangle therefore is in the line drawn from the angle to the middle point of 
the side, whieh we had to prove. . 

1) It is obviously assumed that the side AB is divided into n equal segments (in the 
drawing 11 = 4). The difference between the area .ó. of the triangle ABC and that of the' 

flgure TI consisting of (11 - I) parallelograms is ~ . n n 
2) Euclid XI; porism. , 
3) As in Prop. 6 of Book I, the term "centre line of gravity" cannot here be meant in 

the sense attributed to it by Defln. 5 of Book I (vertical through the centre of gravity). 
It is to be proved that the centre of gravity is in the line AD, and it would be begging 
the question to suppose AD to be centre line of gravity. Stevin's meaning may be ren­
dered as follows: Suppose AD to be held in the vertical of A. It is then proved that the 
"staltwichten" of the triangles AD Band ADC relatively to AD are equal toone another. 
If now AD is released, it will remain in the vertical. Hence the cónclusion: AD is the 
centre line of gravity (in the sense of vertical through the point of suspension of the solid 
in rest), and hence (by the common ru Ie of staties, quoted .jn Prop. 6 of Baak I) the 
centre of gravity is in AD. 

4) See note 2 to p. 143. 
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VAN!)! D!CHINUr.IN »U\ WUGRCON!T., 

i. E y 5 C H. , I. I I. VOO R 5 TEL. 

WE' SEN ,D ~ . ghegheuen ~el1 driehouek: Sijll: 
{\vaerheyts mIddelpunt te VInden. 

T'G H Ii OH BVB N,. Laet A B' C een driehouekwe[e~ T'B E G HE! R­

D E. Wy moeten Lijn Cwaerheytds middelpunt vinden. Tw E Il C K. 

Men fal van A tot int middel van B C, treeken ddini AD, fghelijcic 
van C tot iilt middel van AB,dëliniC E,.cniende AD·in F: lek feg dat, 
F t'~egheerde Cwaerheydts middel;" 
punt is. T'B E W Y s. T[waerheyts 
middelpunt des driehoucx ABC, . is 

, inde lini A D,ende oock in C E,duer 
het 2.' vood1:e1, ris dan F. t'Welck wy 
bewyfen moeiten. TB E S L V V T. 

WeCende dan ghegheuen een drie­
houek: Wy hebben Lijn CW'.1erheydcs 
middelpunt gheuonden naer den, 
ey[eh. 

D 

111. YBRTOOCK. J lIl. 'VOORSTEL. 

c 

'HET' fwaerheytslniddelpunteen~ driehoucx 
deelt de lini vanden houck totint luiddel der lij de 
alfoo, dattet fuck: naer den houck, dobbel is an 
t'ander. 

TG HEG H E VEN. Laet ABC een ddehouck Lijn, ende vanden 
, houek B een lini ghetrOeken worden tot D int middel van A C, fghe­

licx van C ee!l lini tOt E int middel van A B, filiende B 0 in F voor 
fwaerheyts middelpunt des driehoucx ABC. T'B E G HEER DE •. Wy 
moeten bewy(en dac CF dobbel is an 
FE. TB l! W Y s. Ghecrocken de re­
den EBI tot B A 2., vande reden 
CD I totDA J (dat is Reden + van. 
Reden +) .. daer relt: de reden van. 
e F tot F E, maer treekende Reden :' 
van Reden -f daer blijft Redèn'-T' CF. 

'DODr t'1Ier4 , 

keerde d,s u 
cllp,dib • 
.A/mllg, . dan is tot F E,als van 2. tOC l. 

T'B E st V Y T. Het fwaerheoyts'; epulem. 

middelpunt dan eens driehoucx deçf\:.: " . 
de lini van den h(~)Uck to~ int middel der Lij de alfoo, datter ftick naer 
denhouekdobbelisan t'anJer,t'Welckwy bewylèn moeften. 

1 ~ , J J 1I. V E R-
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PROBLEM I. PROPOSITION III. 
Given a triangle: to find its centre of gravity .. 

SUPPOSITION. Let ABC be a triangle. WHAT IS REQUIRED TO FIND. We 
have to find its centre of gravity. CONSTRUCTION. There shall be drawn from 
A to the middle point of BC the line AD, likewise from C to the middle point 
of AB the line CE, intersecting AD in F. I say that F is the required cent re of 
gravity. PROOF. The centre of gravity of the triangle ABC is in the line AD, 
and also in CE, by the 2nd proposition. It is therefore F, which we had to prove. 
CONCLUSION. Given therefore a triangle, we have found its centre of gravity, 
as required. 

THEOREM III. PROPOSITION IV. 
The centre of gravity of a triangle divides the line from the angle to the 

middle point of the side in such a way that the segment adjacent to the angle 
is double of the other. 

SUPPOSITION. Let ABC be a triangle, and let there be drawn from the angle 
B a line to D in the middle of AC, likewise from C a line to E in the middle 
of AB, intersecting BD in F, the centre of gravity of the triangle ABC. WHAT 
IS REQUIREDTO .PROVE. We have to prove that CF is double of FE. 
PROOF 1). The ratio of EB (1) to BA (2) being subtracted from the ratio of 
CD (1) to DA (1) (i.e. ratiö ~ from ratio+), there remains the ratio of CF 

to FE, but the ratio + being subtracted from the ratio +, there remains the 

ratio f . Therefore CF is to FE as 2 to 1. CONCLUSION .. The centre of gravity 
of a triangle therefore divides the line from the angle to the middle point of the 
side in such a way that the segment adjacent to the angle is double of the other, 
which we had to prove. 

1) In the margin Stevin quotes the converse of Ptolemy, A/magest I 12. In the modern 
edition of the work by Heiberg (Claudii Ptolemaei Opera quae exstant omnia, Vol. I, 
Syntaxis Mathematica Pars I, Leipzig, 1898) this is I 13, which begins with Menelaus's 
Theorem. Applying this theorem to f::,. ACE with transversal DFB, we obtain: 

DC 
DA.FC.BE CF DA 
DC.FE.BA lhence FE = BE =+= 2. 

BA 
According to the ancient terminology, which was still current in Stevin's time, the di­
vision of the ratio DC : DA by the ratio BE : BA was called subtraction. In Greek 
mathematics the theorem was enunciated in the form 

DC CF. BE Th' l' h hS' h al la' CF DA = FE . BA' IS exp ams per aps w y tevm, w en c cu tmg FE' 

refers to the converse of the theorem, the term "converse" not being taken in its 
ordinary sense. 
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S. STI-VINI II.IO.VCK 

sr Jr. V E 1\ TOa ~JJ. V. 'Vo all STU.: 

WE S·E N'D E t\vee lijden eensdrièhouex dek 
ghcdeclt in drie euen deeleil: De lini tuifchén de 
twee punten der deelil1g naefi, de derde lij de , 
fl:rcckr door -des .driehollcx [waerheytsmiddel­
punt 

T'GHEGHEVEN. Laet ABC een drichouckwelèn,vant'wekk yder 
ftide A B endeB C ghedeelc fy in drie euen deden, met de punten 
DJ E, F, G, endccul1èhcnde punten E, G, naell: de derde lijdeB C, fy 
ghetrocken de lini EG. T'B E GH EER D E. Wy moeren be'\\'Yfcn dat 
E Gdl1erdesdriehoucx ABC Cwaerheyts middelpunt frreckr 

T'I! E f{ E Y T 5 E L. Laet ons rrecken van A 
tor int middel van: B C, de lini AH, (niende 

.I.'EI.6,E.E. E G iil I. Fa E w Y s. Ouermits A E fukken A 

P!amlln re­
Oilililum. 

c 

. reden heeft toe E B, als A G tot G C, [00 is EG 
euewyJighe met B C, ende venlOlghens EI, is 
euewydighe met B H, daerom ghelijck A E tot 
E B, al(oo A I tot I H, maer A E is' dobbel tot· 
EB door t'ghegheuen,daerom A I is dobbel tot 
I H, maer werende A I dobbel toeI H, [00 is I 
t'hyaerheyts middelpunt des driehoucx ABC 
d.oor het 4" voorfrêl, d-aerom EG ll:reekt door 
des ghegheuen driehoucx l\vaáheycs middel­
punt. T'BESLVYT. Wefende dan twee fy~ 
den eens driehouex dek ghedeelt in drie euen deden, de lini rua'chen 
de twee punten der deeling naeft de derde fyde, frreckt door' des cUie­
houcx1\vaerheyts middelpunt, t'welck '"'Y be'"'YCen moeften. 

I I. E y sc H. VI. VOORST1i~. 

\V E SE N'D'E ghegheuen een *rechtlil1ich plat: 
Sijn {waerheytsmiddelpunt te vinden. 

I' VOOltBEEI:T. 

T'G ft EG H E VEN. Lact ABC Deen onghe(chi& vierbouek we­
(en. TBE.e HEER D E.Wy moeten,fijn fwaerheyts middelpunt vinden. 

T'w ERe K. Men (al den viechC)ijckdeelen in twee driehoueken 
met de lini A C, ende vinden het 1waáheyts, middelpunt van ekk drie­
houek, duer het ,. voorfrel, dat v~n AC B (rE, ende van AC D fy .F, 

, -ende. 
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THEOREM IV. PROPOSITION V. 
Two sides of a triangle each being divided into three equal segments, the line 

joining the two points of division adjacent to the third side passes through the 
centre of gravity of the triangle. 

SUPPOSITION. Let ABC be a triangle, of which each of the sides AB and AC be 
divided into three equal segments by the points D, E, F, G, and betw~en the 
points E,· G, adjacent to the third side BC, let there be drawn the line EG. 
WHAT IS REQUIRED TO PROVE. We have to prove that EG passes through 
the centre of gravity of the triangle ABC. PRELIMINARY. Let us draw from 
A to themiddle point of BC the line AH, intersecting EG in I. PROOF. Since 
AE has to EB the same ratio as AG to GC, EG is parallel to BC, and consequently 
EI is parallel to BH; therefore, as AE is to EB, so is AI t.o IH. But AE is double 
of EB by the supposition, therefore AI is double of IH. But AI being double of 
IH, I is the centre of gravity of the triangle ABC by the 4th proposition; there­
fore EG passes through the centre of gravity of the given triangle. CONCLUSION. 
Two sides of a triangle therefore each being divided into three equal segments, 
the line joining the two points of division adjacent to the third side passes 
through the centre of gravity of the triangle, which we had to prove. 

PROBLEM 11. PROPOSITION VI. 
Given a rectilineal plane figure: to find its centre of gravity. 

EXAMPLE I. 
SUPPOSITION. Let ABCD be an irregular quadrilateral. WHAT IS REQUIRED 
TO FIND. We have to find its centre of gravity. CONSTRUCTION. The 
quadrilateral shall be divided into two triangles by the line AC, and the ceritre of 
gravity of each triangle shall be found by the 3rd proposition. That of ACB shall be 
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v,A N DJ!, BICR IH'5It-'IH lD !R.' WIE CH,CC).N ST.' 

ende de liili E F {albalck wefen., Dac:rnaer 
61men maken twee euewydige vierhouaken 
van een felfde hOogde~als G H IK; euen an. 
dendric:houck A -C DI' ende G H L M~ euen 
lIlden driehouck .A C B, dac:r riaer dc:elendc 
den balck F E in N, al[oo dat den c:rm N E, 
{uleken reden hebbe tot den erm N F, als H I 
tot HL; Ickfeg dat N t'begheerde Cwaerheytso 
middelpunt is. . . 

XIC VOOIlBEELT., 

T'~H'EG HE V.I N. LaetA BoC D,~ ec:nongherchickt vijfhOuck Gjn., 
TB R G H ! R IlD E. W-y'moeten fijn fwaerheyts middelpunt vinden. 

. TWE neK:. Men fal trCcken A C~ ende vinden t'[waerheyts mid-
delpunt des drlehoucx A C Bdoor het ~ • voor· . 
ftel, ['welèk F fy,efi vande vierhouck A eDE 
duer (·voorgaende 1° voorbedr~ t"welckG 'l"y, . 
ende; de lint F oG fal baick we[en,daer naer fal.;, 
men maken tweeeuewydighe vierhoueken 
van een (elfde hoothde~ als Hl K Lellen an­
den vierhollck . A eDE, ende' Hl M N euen 
anden driehouck A C S., deeleode den balde: 
C'F in 0, al[oo dat den errn OF ~ {uleken re­
den hebbe tOt den errn 0 G, als I K tot 1 M; 
lek feg dat 00 d>egheerde Cwaerheycsomjddel .. 
puotis... ' .. 

I tIe ·VOOllllEE1T. 

TG H! Gft E V IN; Laet ABC 0 E F een onghefchickc reOlouck 
lijn. TB E G H IE IlD E. Wy moeten lijn. 
fwaerheyts middelpunt vinden. F 

TWE R C IC. Men fal treckën A e,en... 84-
de vinden (CwaerheydtS middelpunt des· .r 
driehouClC AC B duer het ~. voorA:e1, . HD" 
rwelck G Cy, endevandén vijfholKk E 
A eDE F 1 duet het voorga~n~ 2.. D C 
vool'beelr. t'Wekk' H[y,endedelml6 H MlO 

Col Wek Weren. Oae" .:re" Jàlm<n ma.- I I I 
k~n twee euewydtghe vterhoucken van-
eenfelfde hoochde;als I KLM, euen an· . " .K 1!l 
den vijfhouck. A CD E F, ende. I KN 0 

DIDrh,.f.,. 
"'.I.B.E. 

l>D~' het 11. 
",.6.B, 1:. 

(J 
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E, and that of ACD shall be F; then the line EF will be beam. Af ter this, there 
shall be constructed two parallelograms of the same height, as GHIK equal to 
the triangle ACD, and GHLM, equal to the triangle ACB, upon which the 
beam FE shall be divided at N in such a way that the arm NE shall have to the 
arm NF the same ratio as Hl to HL. I say that N is the required centre of gravity. 

EXAMPLE 11. 
SUPPOSITION. Let ABCDE be an irregular pentagon. WHAT IS REQUIRED 
TO FIND. We have to find its centre of gravity. CONSTRUCTION: The line 
AC shall be drawn, and the centre of gravity of the triangle ACB shall be found 
by the 3rd proposition, which shall be F, and that of the quadrilateral ACDE 
by the preceding lstexample, which shall be G. Then the line FG will be beam. 
Af ter this, there shall be constructed two parallelograms of the same height, as 
HIKL, eq~al to the quadrilateral ACDE, and HIMN, equal to the triangle ACB, 
upon which the beam GF shall be divided at 0 in such a way that the arm OF 
shall have to the arm OG the same ratio as IK to IM. I say that 0 is the 
required centre of gravity. 

EXAMPLE lIl. 
SuPPOSITION. Let ABCDEF be an irregular hexagon. WHAT IS REQUIRED 
TO FIND. We have to find its centre of gravity. CONSTRUCTION. The line· 
AC shall be drawn, and the cent re of gravity of the triangle ACB shall be found 
by the 3rd proposition, which shall be G, and that of the pentagon ACDEF 
by the preceding 2nd example, which shall be H. Then the line GH will be 
beam. Af ter this, there shall be constructed two parallelograms of the same height, 
as IKLM, equal to the pentagon ACDEF, and IKNO, equal to the triangle 
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72. S. STEVINI ir. lovelt 

euen anden driehouek A C B, deelende den ba1ek H G in P, alCoo dat 
den erm P G, [ulcken reden hebbe tot den erm PH, als de lini K M tot· 
K N; lek [eg dat P t'begheerde [waerheydrs middelpunt is. Welcke ina­
niere van wereking in allen anderen veelfijdeghe platten ghelijek [al 
fijn ande voorgacllde. 

M f! R. C KT. 

Wy hebben hier bouen voorbeelden be[chreuen alwaer t'ghegheuen 
plat verkeert wort in euenhooghe ende euewydighe vierhoueken, wy 
connen t'(elfde ooek doen {onder foodanighe verkeering. daer af wy 
verlèheyden voorbeeldén befehrijuen rullen als volghr. 

I I I IC Voo R. B E E L T. 

T'C" EG" E VEN. Laet ABC Deen onghe[ehiekr vierhouek we­
fen. TB EG HE 1! R DE. Wy moeten fijn Cwaerheydrs middelpunt vin­
den. T'w ERe K. Men fal den vierhouekdeelen in tweedriehoucken, 
met de lini A C. ende vinden t'Cwaerheydrs mid-
delpunt van eleken driehouck door .het ;e voor­
fiel, dat van A C B Cy E, ende vandefl driehouek 
A C D (r F, de.Iini dan E Fis ba!ck. Daer naer 
{almen rreeken 0 G ende B H, beydereehthouc­
kieh op AC, deylende den balck FE en I, al(oQ 
d<\t den erm 1 :E, [ukken reden hebbe tot den errn 
I F, als DG rot :Jl H; lek {egdatI t'begheerde 
fwaerheyts middelpunt is. 

Îfii7B 
~O/ . 

n 

ve VOORBEELT. 

T'G HEG H E VEN. 1aet ABC DE een onghefdiiekt vijfhouck 
<Gjn. TB E G H EER D E. \Vy moeten fijn lwaerheyts middelpunt vin­
den. T'w E R. C K. Men {al den vijfhouck deelen in drie driehoueken, 
met eenighe linien als AD, A C, vindende daer naer het fwaerheyrs 
middelpunt des vierhoucx AC 0 E duerhet4e 

. voorbeele, t'welek F [y,ende des driehouex AC B 
duer het ;e voorll:e1,t'welck Gfy,ende de lini FG. 
is balck, Oaer naer ghetrocken B H reehthoue. 
bch op A Ci EndeC I met E K reehthouekich 
op A D, men fal der drie linien A D, A C, H B, 

p'ropmiona- vinden de vierde 1f euerednighe, welcke [y L M. 
[u. h deelende * den balck 'F Gin N ,alfoo dat den erm 
~ ~:~ .e~~ z. N G fulcken reden hebbe tot den erm NF, ghe-. . 

lijck C I met E K, tot L M; lek feg dat N her begheerde fwaerheydts 
middelpunt is. 

v I VOORo 
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ACB, upon which the be am HG shall be divided at P In such a way that the arm 
PG shall have to the arm PH the same ratio as the line KM to KN. I say that 
P is the required centre of gravity. This manner of construction will. be identical 
with the precesling in all other polylateral plane figures. 

NOTE . 
. In the above we have described examples where the glven plane figure is 

transformed into parallelograms of the same height; we can also do the same 
without such transformation, of which we will describe several examples, as 
follows. 

EXAMPLE IV. 
SUPPOSITION. Let ABCD be an irregular quadrilateral. WHAT IS REQUIREO 
TO FINO. We have to find its centre of gravity. CONSTRUCTION. The 
quadrilateral shall be divided into two triangles by the line AC, and the centre 
of gravity of each triangle· shall be found by the 3rd proposition. That of. ACB 
shall be E, and that of the triangle ACD shall be F; the line EF then is beam. 
Af ter this, there shall be drawn DG and BH, both at right angles to AC, upon 
which the beam FE shall be divided at I, in such a way that the arm IE shall 
have to the arm IF the same ratio as DG to BH. I say that I is the required 
centre of gravity. 

EXAMPLE V. 
SUPPOSITION. Let ABCDE be an irregular pentagon. WH AT IS REQUIREO 
TO FlNO. We have to find its centre of gravity. CONSTRUCTION. The penta­
gon shall be divided into three triangles by some lines, as AD, AC, af ter which 
the ceptre of gravity of the quadrilateral ACDE shall be found by the 4th ex­
ample, which shall be F, and that of the triangle ACB by the 3rd proposition, 
which shall be G; and the line FG is beam. Af ter this, BH being drawn at right 
angles to AC, and Cl and EK at right angles to AD, the fourth proportional to 
the three lines AD, AC, HB shall be· found, which shall be LM, and the beam 
FG shall be divided at N in such a way th at the arm NG shall have to the arm 
NF the same ratio as Cl with EK to LM. I say that N is the required cent re 
of gravity. 
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VÁNDII BtEfiHINSEI.!N J)En. WEECHCONST. 7$ 

VI. VOOABEELT. 

Ti C· H 11 G H 11 VEN. Laet ABC D E F een onghefchickt fe(houck 
Sjn. T' B I!. CH.1I I! R D E. Wy moeten lijn Cwaerheydts middelpunt'· 
vinden. T"w ERe Jr. Men {al den fe{houck deden in vier àrichouc-
ken, met eenighèlinien als AC,AD,FD, 
vindende daer nacr het lwaerheytsmiddel· 
punt des vierhoucx A D C B door het .... 
voor~lt, t'welck G fy, ende des vierhoucx 
AD E F, t'welck H (y, ende de lini H G is 
balck. Daernaer ghetrocken B I ende D K 
reçhthotlckich op A C, infghelijcx AL en- J; 
de E M beyde rechthouckich op F D, men 
{al der drie linien wekker eerlle F D, de 
tweede AC,de derde B I met K D, vinden 

A. 

cie vierde euerednighe, welcke NO {y,deeleode den balck H Gin P ,al{o / 
dat den el'm P G,fillcken redenhebbetotdenerm PH,ghclijck A L met 
E M, tot N 0; lek feg dar P het begheerde {waerheytsmiddelpunt is'; 
Eon 100 làlmen -Voort mueghen varen met .ander veelhouckeghe platte~. 

r81 w y s. Ghelijck inteerlle voorhéelt H I rot H L, aJtooden um 
NE tot den erm N F, rnaer ghelijck H I tOt H L, alfoo den vierhouck I. ".1. B. E. 
G HIK. tot den vierhouck G H L M, ghelijck dàn G HIK tot G H .. 
L M, alfo NE rot N F, maer G HIK js euen an den driehouck A CD. 
ende G H L Manden rlriehouck· AC B door t'werck,-ghelijck dan den 
driebouck A C D tot AC B, alloo den erm N E tot N F. Het punt dan . 
N.is (door het 1· voorftel des l et1 boucx)desvierhóucxfwaerheytsmid. 
delpnnt. Sghelijcx {al oock bewys lijn des 1. e ende ~ea VOÓtbeelts. . 

T'vierde yoorbedt IS openbaer als wybewefen hebben dat ghelijck 
DG, tOt H B, :\1(00 den driehouck A CD, tot A C B in dekr voughen: 
Nemende A C voor hoochde. ende D G ende ~ B voor gronden, {oo 
heeft den rechrhouck begrepen onder A C ende DG,fidcKen reden tot I. ".I.B.E. 
<len rechthouck onder A C ende H B, ghelijck DG tot H B; Maer ghe-
lijck dien rechrhouek tot defen, al{oo de driehouck A C D tot A C B, 
wan~ dek drit'houck is fijn rechthoucx helft, ghelijck dan DG tot .,.r.".I.B.B. 
H B, al{oo den driehouck A C D tot A C B. . 

Des seu voorbeelts bewys fal oock claer ftjn als wy bewefen 
hebben. dat ghelijck EK met I C tot l M, al{oo den vierhouek , 
A eDE tot den drichouck A C B, aldus:· Anghclien L M vier~ 
de euerednighe is der drie AD. A C, H B, de; rechtholtck begre-
pen onder A D ende L M , (.1.1 enen fijn an den rechrhouck begrepen: uf.".'.B. E • 

. onder A C ende H B, Lact ons nu E KJ I C. L M, antien voor 
gronden~ wien,s ghemeene hoochde A D; Maerghelijck die gronden 
. K ~m~ 
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EXAMPLE VI. 
SUPPOSITION. Let ABCDEF be an irregular hexagon. WHAT IS REQUIRED 
TO FIND. We have to find its centre of gravity. CONSTRUCTION. The hexagon 
shall be divided into four triangles by some lines, as AC, AD, FD, af ter which 
the centre of gravity of the quadrilateral ADCB shall be found by the 4th example, 
which shall be G, and that of the quadrilateral ADEF, which shall be H. And 
the line HG is beam. Af ter this, BI and DK being drawn at right angles to AC, 
likewise AL and EM both at right angles to PD, the fourth proportional shall 
be found to the three lines, of which the first is FD, the second AC, the third 
BI with KD; this shall be NO, upon which the beam HG shall be divided at P 
in such a way thatthe arm PG shall have to the arm PH the same ratio as AL 
with EM to NO. I say that P is the required centre of gravity. In the same way 
one may proceed with other polygonal plane figures. PROOF. As in the first 
example Hl is to HL, so is the arm EN to the arm NF. But as Hl is to HL, so 
is the quadrilateral GHlK to the quadrilateral GHLM; therefore as GHlK is 
to GHLM, so is NE to NF. But GHlK is equal to the triangle ACD, and GHLM 
to the triangle ACB, by the construction; therefore, as the triangle ACD is to I 

ACB, so is the arm NE to NF. The point N therefore (by the 1st proposition 
of the lst book) is the centre of gravity of the quadrilateral. The same proof 
holds for the 2nd and the 3rd example. 

The fourth example is manifest when we have proved that as DG is to HB, 
so is the triangle ACD to ACB, as follows. Taking AC for the height, and DG 
and HB for bases, the rectangle contained by AC and DG has to be rectangle 
contained by AC and HB the same ratio as DG to HE. But as the former rectangle 
is to the latter, so is the triangle ACD to ACB, for each triangle is half of its 
rectangle. Therefore, as DG is to HB, so is the triangle ACD to ACE. 

The proof of the 5th example wiIl also be manifest when we have proved 
that as EK with IC is to LM, so is the quadrilateral ACDE to the triangle ACB, 
as follows. Since LM is fourth proportional to the three lines AD, AC, HB, the 
rectangle contained by Ap and LM will be equal to the rectangle contained hy 
AC and HE: Let us now consider EK, IC, LM as bases, whose common height 
shall be AD. But as these bases are to one another, so are the rectangles contained 
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7.... S. STEYINS IJ. BoveK 
I.V. '.B.E. toe rnalcanderen, alfoo derechrhollcken begrepen onder h3er ende hare 

ghemeene hoochde, dacróm 00 ek ghelijck de twee gronden E K, I C,!ot 
den grondt L M, :11foo dier gronden rechrhoucken. tot defes gronc}rs 
rechthouck;maer die twee rechchoucken fijn elek her dobbel haers d~ie­
houcx; Ghelijek dan EK met l-C tot L M, alfo het dobbel vaoden vler- ' 
hOl1ek A eDE tot den rechthouek begrepen onder A D ende L M: 
Mae~ deren is eu en an den rechthouck begrepen onder A C ende H B 
als vooren betoocht is, ende de felue rechrhouck begrepen onder AC 
_ ende H Bis het dobbel des driehoucx AC B, daerom ghelijck EK met 

C,,,,ml1Jl4-
nUl;/f '1N4-
IIrAtura", 
l ArRb,III. 

I C roe L M, alfoo her dobbel des vierhoucx A eDE tot het dobbel des 
driehoucx A CB, ende veruoIghens ghelijck E K met I C tot L M~ aIfoo 
den vicrhouck AC DE rot den driehollck AC B, waer uyt de rell:e 
openbaer is. T'bewys van het 6· voorbeele is ducr dit oock kennelick . 
ghenouch. T'B E S L V Y T. Werende dan ghegheuen een rechrhouc­
kich plat: Wy hebben lijn fwaerheydts middelpunt gheuonden naer 
den eyfch. 

MER c 1t T. -

M y ;, onder het tlruçk,.en ter b,lndl gbecomen,Fredric commllndinl :t ver- -
"Aring ouer de viertAnting der BrAntfoe Vofn Mchimedtl. illwaer hy ,Inder bet 
6" vloTstel de mA,ûer befchrijfl, óm r[Wilerheytl middelpunl te vinden van Jder 
mhtlinich p/lIl, ende dllt op een ander '"'~fê all de twee votITgae.de. So JmllT/l 
mrtt ouerfieN der jilue begheerj&h ,",11" ,folftdaer 'Vinden. 

V. VERTOOCH. VI I. VOORSTEL. 

HET .fwaerheyts tniddelpunt des vierboucx 
lnet tVV~c * ~uewy~ighe fijden" is inde linitu{­

. fchen dIer lijden lntddeIpunten. 
TG HEG H ! VEN. Laet ABC Deen vierhouck fiJn.diens tWee eut-

W}:'dighe lijden A Bende. D C ,ende de lini uyt E , ~:, . . ~ 
nuddel van A B,tot F middel van D C, fy E F. ~. 

T'B E G H EER DE. Wy moeten bewyfen dat 
t'fwaerheyts middelpunt des vierhoucx ABC D 
inde lini E Fis. T'B ERE Y T 5 E 1. Laet de drie 
linien D A, F E, C B. voorrghetrocken worden, 

"DI"ti,ni. wekke om de'" eueredenheyt der linien A E, E B, 
D F,F C,vergaren fullenin een felfèle pUliltt'welck 
G fy. T'B E WY s. Laet ons den driehouck 
G D C ophanghen byde lini G-F, ende het deel 
G. Fe fal euell:altwichtich lijn,teghen G F D door 
het l.. voorliel, watr dCUf oock t'fwaerheyts mid. 
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by them and their common height; therefore also, as the two bases EK, IC are 
to the base LM, so are the rectangles on the former bases to the rectangle on 
the latter base, But those two rectangles are each double of their triangle. There­
fore, as EK with IC is to LM, so is the double of the quadrilateral ACDE to 
the rectangle contained by AD and LM. But the latter is equal to the rectangle 
contained by AC and HB, as has been argued above, and this same rectangle 
contained by AC and HB is double of the triangle ACE. Therefore, as EK with 
IC is to LM, so is the double of the quadrilateral ACDE to the double of the 
triangle ACB; and consequently, as EK with IC is to LM, so is the quadrilateral 
ACDE to the triangle ACB, from which the rest is manifest. The proof of the 
6th example is also evident enough from this. CONCLUSION. Given therefore 
a rectilineal plane figure, we have found its cent re of gravity, as required. 

NOTE. 
While this baak was being printed, there eame int 0 my hands Frederick Com­

mandinus' explanation of the quadrature of the parabola by Arehimedes 1), 
where in the 6th, proposition he describes the niethad for finding the een/re of 
gravity of any reetilineal plane figure, st/eh in a manner different from the pre­
eeding two. If anyone shot/ld be desirous to see this, he may find it there. 

THEOREM V. PROPOSITION VII. 
The cent re of gravity of the quadrilateral with two parallel si des is in the line 

joining the middle points of those sides. 

SUPPOSITION. Let ABCD be a quadrilateral, whose two parallel sides shall 
be AB and DC, while the line from E, the middle point of AB, to F, the middle 
point of DC, shall be EF. WHAT IS REQUIRED TO PROVE. We have to prove 
that the centre of gravity of the quadrilateral ABCD is in the line EF. PRE­
LIMINARY. Let t~e three lines DA, FE, CB be produced, which om account 
of the proportionality of the lines AE, EB, DF, FC will meet in one and the same 
point, which shall be G. Proof. Let us hang the triangle GDC by the line GF 
then the part GPC will be of equal apparent weight to GFD by the 2nd propo-

1) Archimedis Opera Nonnulla a Federico Commandino Urbinate ntper in Latinum 
conversa, et commentariis illustrata. Venetiis 1558. Commentárii, p. 22 V. 
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VAND! BIGHINULEN DER WEii~"CON$T •. 7J 
delpuntdes driehoucx GD einde lini G Fis. Mnerden driehoucG E D, 
is oock euefl:.lJtWichtich tegoen den driehouck G'E A,dterom van eue .. 
fialtw}'chtighe ghecrocken eueftaltwiçhtighe,de rellen als de vierhouc­
lç,en EF D A, E F C B,' Cullen noch eueftaltwichtidi, blijuen, ende haer 
Cwaerheyts middelpunt noch inde lini G F ,tnaer niet uyt de form in EG; 
Nootfaecklick dan inEF. TB~SLVYT. Hetfwaerheydcsmiddel. 
pUnt dan des vierhoucx met twee euewydighc bjden, is inde linJ tul­
lèhen diç:r lijden middelpunten, t'wekk wy liewylèD moeften. .' . 

v 1-. VER. TOO eH. V I!I[ I. VOOllS l' 11. 

HET C\vaerheyts lnidddpunt des vierhoud ' . 
tnet t\vee' eue\vydîghe lijden" dçelt de lini tuf· 
(ehen dier euewydighens middelpunten alfo, dat. 
het {Hek naer de lninlle fijde, tot het ander" fulc­
.ken reden heeft, als tweelnael de meefte lijde anet 
eenluad de minne, tot tweem;td de lninfte met 
eenmad de meefte.. . 
. TG HEG H B V E ~. Laet ABC D een vie~houck ftlèrt met twee 
~ewydighe lijden AB, D C, ende de. Hili tutrch. enhaer middelpuriten 
ly EF, ende t'{waerheydrsmiddelpunt Cy G. 'PBE G H BEa D E. Wy 
IllOeten.bewyfen dar ghelijck cweemael D C met.eenmael A B,tot twee-, 
mael A B met eenmael D 'C, alfoG E tot G F. T'B E Il E Y T SE 1.. Lact 

, ghetrocken worden D B, ende ghedeeldn drie euen deeleD mctde pun- . 
ten H, J. ende door de {elue gJtetrocken worden K L, ende M N, eUe~ 
wydich van D C;Cl'!iende E F ioO en P. Daer nacr de lini D Ei fniende 
M lin ~ Ende B F {niende K L in R, Ende ten laetften R .<l:..,.. 
. T'B I! WY s. Anghelien het . ' , 
fwaerheydcsmiddelpuat des '. 
driehoucx:BDC, is in B F, .. 
duer het 2. e voodl:el, ende 
.oock in H L duer het s· voor-­
ftel.(ooisR, C~n fwaerheyts 
middelpunt, en om de felue 
reden is Qlwaerheyts mid .. 

. delpunt d~s driehoucx ABO, 
ende Q.. R i$f dier driehouc­
ken balck. inden weleken 
batr beyder, dat is des vier­
houaA BeD, Cwacmeycs 

A 

K I. middel. 
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sition, in consequenee of whieh the eentre of gravity of the triangle G DC is also' 
in the line GF. But the triangle GEB is also of equal apparent weight to the 
triangle, GEA. Therefore, equal apparent weights being subtraeted from equal 
apparent weights, the remainders, viz. the quadrilaterals EFDA, EFCB, will 
still remain of equal apparent weight 1), and their eentres of gravity will still 
be in the line GF, but not outside the figure in EG; therefore it is neeessarily 
in EF. CONCLUSION. The eentre of gravity therefore of the quadrilateral with 
two parallel sides is in the line joining the middle points of those sides, whieh 
we had to prove. 

THEOREM VI. PROPOSITION VIII. 
The eentre of'gravity of the quadrilateral with two parallel sides divides the 

line joining the middle point of those parallel sides in sueh a way that the seg­
mentadjaeent to the shorter si de has to the other the same ratio as twiee the 
longer side plus onee the shorter to twiee the shorter plus onee the longer. 

SUPPOSITION. Let ABCD be a quadiilateral with two parallel sides AB, DC, , 
and the line joining their middle points shall be EF, and the eentre of gravity 
shall be G.,WHAT IS REQUIRED TO PROVE. We have to prove that as twiee 
DC plus onee AB is to twiee AB plus onee DC, 50 is GE to GF. PRELIMINARY. 
Let DB De drawn, and let this be divided into three equal segments by the points 
H, I, and let there be drawn through these points KL andMN, parallel to DC, 
interseeting EF in 0 and P. Af ter this, let the line DE be drawn interseeting MI 
in Q, and BF interseeting KL in R, and finally RQ. PROOF Sinee the eentre 
of gravity of the triangle BDC is in BF, by the 2nd proposition, and also in HL, 
by the 5th proposition, R is its ,eentre of gravity. And for the same reason Q 
is the eentre of gravity of the triangle ABD, and QR is the beam of these 
triangles, in whieh .lies the eentre of gravity of the two, that is of the quadrilateral 

1) As has been remarked in notes z to p. 177 and p. 179, this inference is not gen­
erally valid. 
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middelpunt' is, ('(due is oNk in E F dut'r het 7' voortteI, daetom q is 
t'fwaerheyrs middelpunt des vierhoucx ABC D. Maer want de twee­
driehollcken CD B ende AB D fijn tulIèhen tWee euewyJighe A B en-

1, v'~, B, E. de De. {a lijn fy inde reden van ha cr gronden, dat is gh~?jck den dr~e. 
houck C D B tot AB D, al{oo De tOC AB: Maer ghelllèk den drle­
houck C DB fOt A DB, alfo den erm G Q.!.ot G R duer het IC voorliel 
des IC. bO\1cx, ghelijck dan 0 C tot AS, altoo G Q!9t G R; maer ghe. 
lijck G Q!.ot G R, alfoo P G fot G 0 (want fy tutTehen de euewydeghe­
M N, K L fijn) ghehjck ,d;1O De tot A B, alfoo G P tot PO. daerom 
ooek ghdijck tweemael De met eenmael A B, tot tweemael A B met 
eenmaeI'D C, alfocweemaelG P meceenmaeIG O. coc cweemaelG 0 
met emmael-G P. Maer GE is euen an tweemael G P mec eenmael 
GO, ende G F iç ellen an rwetmael G 0 mec eenmael G p. daerom 
gheli jek tweemael D C met eenmael A B, cot iweemael A B met een­
mael D C, alfoo GE toc G F. T's ES L V YT. Het fwaerheyts middel-:­
punt dan des vierhouex met twee, &c. 

I Ir. E y s eH. I X • Voo R ST EI. •. 

W E SEN D E ghegheuen t'[waerheyts lniddel~ 
punt eens plats ende fijns deels, \viens reden an 
t'ander deel kennelick is: Het [waerheyts tl1,iddel­
punt van t'anderdeel·tevindell. 

i. VOORBEELT. 

T'G HEG H E V E H. Lact A B CD een reehdinichplac wefen, diens 
CW,aerheyrs middelpunt E, ende BDA deel des plats, wiens fWderheyt.9 
middelpunt F. T's EG HE E R DE. WV moeten c'fw2crhevts middel. 
purit vinden des ander deels B D C. T~ ERe K. Men Cal 'treeken FE· 
tot in G, a1(oo dar F E flIkken reden hebbe tOt EG, als t'fiick BOC' 
totter {hek BDA: lek {eg dar G r'begheerde fwael'beycs middelputlt is 
des ander deels B D C. T'B E W Y s. Anghefien c'fwaerheyts mid­
delpunt van BDA is F, ende des 
heels ABC Dis E, foo moet c>{wac:r- .B ~-----.., 
heyrs middelpunt des ander deels C 
B De fijn in de rechte F E oneinde~ 
lick voorrghetroeken. Wam foor mue­
ghdick \vaer, laterdaer bllycen weren 

{i
als H'hcnde Jaderdons trecken F H,her D 
W.ler eyts mi . elpuntdan des hee1s 

fal in F H {jin,ma~r dar is teghen .. t'ghellelde,wancet EisTen is dan nier 
buyrenF Eoneindelickvooregherrocken maerdaerin. Lacet nu welen 

(foot 



- 255 -

247 

ABCD. This centre of gravity is also in EF by the 7th proposition, therefore C 
is the centre of gravity of the quadrilateral ABCD. But because the two triangles 
CDB and ABD are contained between two parallel lines AB and DC, they are 
to one another in the r'atio of their bases, that is: as the triangle CDB is to ABD, 
so is DC to AB. But as the triangle CDB is to ADB, so is the arm CQ to CR, by 
the lst proposition of the lst book; therefore as DC is to AB, so is CQ to CR. 
But as CQis to CR, so is PC to CO (for they are contained between the parallel 
lines MN; KL); therefore, as DC is to AB, so is CP to PO, and therefore also as 
twice DC plus once AB is to twice AB plus once DC, so is twice CP pltis once 
CO to twice CO plus once CP. But CE is equal to twice CP plus once CO, 
and CF is equal to twice CO plus once CP. Therefore as twice DC plus once AB 
is to twice AB plus once DC, so is CE to CF. CONCLUSION. The centre of 
gravity therefore of the quadrilateral with two etc. 

PROBLEM lIl. PROPOSITION IX. 
Given the centre of gravity of a plane figure, and of one part of it, whose ratio 

to the other part is known: to find the centre of gravity of the other part. 

EXAMPLE I. 
SUPPOSITION. Let ABCD be a rectilineal plane figure, whose centre of gravity 
shall be E, while BDA shall be a part of the figure, whöse cent re of gravity shall 
be P. WHAT IS REQUIRED TO FIND. We have to find the centre of gravity 
of the other part BDC. CONSTRUCTION. The line FE shall be drawn up to 
G, in sueh a way that PE shall have to EG the same ratio as the part BDC to 
the part BDA. I say that C is the required centre of gravity of the other part 
BDe. PROOF. Since the centre of gravity of BDA is P, and that of the whole 
ABCD is E, the centre of gravity of the other part BDC must be in the straight 
line PE produced indefinitely. For, if it we re possible, let it be outside said line, 
as H, and let us draw PH. The centre of gravity of the whole will then be in 
PH, but this is contrary to the supposition, because it is E. It is not therefore 
outside PE produced indefinitely, but in it. Now let it be (if this were possible) 
between the points E and G, as 1. But then the longer arm EP wiU have to the 
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(foot mueghelick waer) tulfchen de punren E G als Ii Maer den langA:en : 
erm E F [af dan meerder reden hebben tot den connen E I,dan de [waer­
fte fwaerheytB D C tot de lichtll:e BD A, tw~lck teghen her I'voorliel 
des len boucx waer. Ten is dan ru1fchen EG niet: Sghelijcx Calmen oock 
bethoonen dateer bouen G nier en is. Tis dan nootfaecklick G, t'welck 
wy bewyfen moeftc:n. 

I1 VOOll:BE'ELT. 

T>G HEG HE VEN. Laet ABC D, een rondt wefen diens 'IJ half- S,midillm,­
middellini E A,ende {waerheyts middelpunt E Cy, ende erondt A F G H, ter. 

deel des rondes ABC D, ende Gjn Cwaerheyts middelpunt I,ende *mid- Diilmem. 
dellini A G. T's E G H E E 1\ D E •. ' Wy :ffioeten het·fwaerhèyts middel-
punt vinden des ander deels, dit is dermaen ABC DH G F. . 

T'w ER. C K. Men {al, I E voomrecken tOt in K,alfo dat' I E {ukken 
reden hebbe tOt E K~als de maen A Re D. H G Flot het rondt ~ F G H, 
ende K {al t'be- ' 
gheerde fwaer­
hèydts middel-: 
delpunt wefen, 
Daer af t'bewys 
ghelijck [al lijn 
an tvoorgaendc. 
Maer om de rc-· 
den dier macn 
tot dat rondt te ' 
vinden, men Cal 
trecké C L euen 
met AG, daer­
naer A L, vin­
dende de der­
de everednighe 
wekker eerfte' 
A L, de tWeede ' 
LC, ende de 
derde Cy M,En­
de A L tot M" 

A 

c 

M 

I 

fal de reden Gjn der maen tot hét rondt A F G H. Want ouermits ALe 
rcchthouck is (redèn dat fy int half rondt ftaet) het rom diens middeh- WV.J. B.E. 
ni A t, fal euen lijn ande maen, endc A L tor M is de" ghedobbdde re-' Duplielfl. 
den van A L tOt l C,dat is van A L tot AG, daerom &c. . '''"11. 

Sghelijcx foudemen voortvaren dat int rondt· ABC D meer ronden 
ghebrakeni by vo:>rbeelc het rondt N 0, wiens midddpunt P. Want 

. K J PK 
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. shorter EI a greater ratio than the heavier gravity BDC to the lighter BDA, 
which would be contrary to the lst proposition of the lst book. It is not there­
fore between Eand G. In the same way it can also be shown not to be above G. 
It is therefore necessarily G, which we had to prove. 

EXAMPLE Il. 
SUPPOSITION. Let ABCD be a circle, whose semi-diameter shall be EA, and its 
centre of gravity E, while the circle AFGH shall be a part of the circle ABCD, 
and its centre of gravity I, and its diameter AG. WHAT IS REQUIRED TO 
FIND. We have to find the centre of gravity of the other part, that is of the lune 
ABCDHGF. CONSTRUCTION. IE shall be produced to K, in such a way that 
IE shall have to EK the same ratio as the lune ABCDHGF to the circle AFGH; 
then K will be the required centre of gravity, the proof of which will I:>e identical 
with the preceding one. But in order to find the ratio of the said lune to the said 
circle, CL shall be drawn equal to AG; af ter that AL, upon which the third 1) 
proportional shall be found, the first of which shall be AL, the second LC, and 
the third shall be M. Then AL to M will -be the ratio of the lune to the circle 
AFGH. For since ALC is right-angled (because it is contained in a semicircle), 
the circle having AL as diameter will be equal to the lune, and AL to M is the 
duplicated ratio 2) of AL to Le, that is of AL to AG; therefore, etc. 

In the same way one would proceed if more circles were missing from the. 
circle ABCD, for example the circle NO, whose centre is P. For PK being pro­
duced to Q, in such a way that PK should have to KQ the same ratio as the 

1) M is the third proportional to AL and LC, i.e. AL : LC = LC: M. Now 
circle (AC) circle (AG) lune . 

AC2 = LC2 , = AV. 

B . AL . M - AL2 . LCD lune _ AL ut Slnce . - . , circle (AG) - M. 
2) In the ancient terminology to which we referred in note 1) to p. 233, douhling of a 

ratio means squaring. J 
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P K voortghetrockcn tot in Q, alCoo dat P K fukken reden hadde tor 
K Q, als het rell:ende tot het rondt N 0, (0 [oude Q,sbegheerde (W;lcr­
heyts middelpunt lijn. Ende al[oo met allen anderen forn1en wekker 
deden reden kennelick is. . TtB E 5 LV Y T. W dènde dan ghegheuen 
de f~raerheyts middelpunten eens plats ende fijns deels, wiens rC'den an 
t'ander deel kcnnelick is: wy hebben het fwaerheyts middelpunt ghc­
uonden des and.:r deels naer den ey[ch. 

V[I. VEIl.TOOCH.· . x. VOORSTEL. 

Parato/l.. Y DER * bralltfilees f\vaerheyts. middelpunt 
is in haer middellini. . 

re ft E r, H E VEN. Laet ABC Deen branddilc lijn diens l11iddellt­
ni A. D. T 8 EG HEB RoE. Wy moeten bewy[en Oatt'fwaerheyts mid­

. Jelpuot inde lini A Dis. 1"8 ERE Y T S E L. Laet ons treeken de liniell 

E F, G H, I K, euev?ydighe van B C, ende liliende A Din L. M, N,daer 
naee EO, G P, IQ, KR, H S. FT. euewydighe van A D, 

T' IJ E W Y s. Ouermidcs E F cllewydighe is van B C,. ende E O,F T, 
van L D, [00 fal E F T 0 euewydich vierhouck fijn, wiens EL euen is 
met L F, ooek met 0 D ende D T, waer duer dwaerheyts middelpunt 
van E FT 0, in DL is duer her IC voorll:e1. Ende om de felue reden fal 
['[waerheyts middelpunt des cuewydieh vierhollcx G H SPin L M wè­
fen, ende van IK R QJn M N, ende veruolghens t'["raerheyts middel· 
pLlnt der fosm I KR H S F T 0 
E P 'G Q, ghemaeckc vande 
voornoemde drie vierhoucken 
falinde lini N DoftA'D fijn. 
Maer hoe datter [ulcke vier-­
hOLleken meer gheCchreuen 
worden, hoe dattee verfchil des 
br:mdtfnces ABC, ende der 
binnenfchreuen farm van die 
vierhoueken vergaert, minder 
is. wy connen dan door dat on­
cindelick naerderen [uIck . een 
form binnen de brant(ne ftd. 
Ien , dattee ver(chil uilIèhen 
haer en de brant(ne, minder [y 
dan eenieh ghegheuen plat hee 
deen het fy, waer uyt volght, 
Jat {tellende A D als fwaerheycs middellini, fa fal filalewicht des deels 
A 0 C~ min ver(chillen van t'ftaltwiche.des deel AD D, dan eenichplat 

. daunen 
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remainder to the circle NO, Q would be the required centre of gravity. And the 
same holds for all other figures the ratio of whose parts is known. CONCLUSION. 
Given therefore the centres of gravity of a plane figure and of a part thereof, 
whose ratio to the other part is known:. we have found the centre of gravity of 
the other part, as required. 

THEOREM VII. PROPOSITION x. 
The centre of gravity of any parabola is in its diameter. 

SUPPOSITION. Let ABCD be a parabola, whose diameter shall be AD. WHAT 
. IS REQUIRED TO PROVE. We have to prove that the centre of gravity is in 

the line Ap. PRELIMINARY. Let us draw the Hnes EF, GH, IK, parallel to 
BC and intersecting AD in L, M, N, and then EO, GP, IQ, KR, HS, FT, parallel 
to AD. PROOF Sinc~ ~t is parallel to BC, and EO, FT to LD, EFTO will be 
a parallelogram, in whièh EL is equal to LF, and also to OD and DT, in con­
sequence of which the~ntreof gravity of EFTO is in DL, by the lst proposition. 
And for the. same r~~ón the centre of gravity of the parallelogram GHSP will 
be in LM, and that%f IKRQ in MN; and consequently the centre of gravity 
of the figure 1KRHi .. FTOEPGQ, composed of the aforesaid three quadrilaterals, 
will he in the line .~i D or AD. But the more of such quadrilaterals there are in­
scribed, the less w· be the difference between the parabola ABC and the in­
scribed figure of those quadrilaterals. We can therefore, by infinite approxima­
tion, place such afigure within the parabola that the difference between said 
figure and the parabola shall be less than any given plane figure; however small, 
from which it follows that, AD being taken as centre line of gravity 1), the 'ap­
parent weight of the part ADC will differ less from the apparent weight of the 

1) See Note ~ to p. 227. 
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darmen fOlld~ eonnen ghcuen, hoedeen het fy>waer urt ick aldus ftrijc: 
A. - NeMen aUe verfihillende ftalt(waerheden; ,,,n ten [waerheyt gbeIlelt 

'Worden minder d'An !Jaer verfchil; . 
O. Neum defe ftaltfwaerheden d D eende AD-B, en ,an glmn{waer-

. heJt(~beIlelt l\1orden minder dan bAn verfthi/; . 
0; Defe flalt(waerheden dan AVC ende A D-B en verfihillen niet • 

. Daerom A.D is fwaerheyts middellini, ende veruoJghe,,~ het f"-'aer­
heyts ~iddelpl1nt des branders ABC is in ,haer. TB n L v Y T. Yder 
brandt(nees lwaerheyts middelpl1nt dan)is in haer middeUini,t'welck wy 
bew,yfen.mocften. . .. 

.:'l' . 
VIII. YERTOOCH-. XI. V-O·Ó,RSTEL. 

ALL E R brandilt.ens middellij~.jen ,vorden 
van het fwaerheyts lniddelpunt *~ueredelick' ~'()p()"im,," 
. h dl· .. Imr. g e ee t. -~l 

TG HEG H E VEN. laet ABC D ende" h, ti tW~ onghelijcke' 
hrant[neen Gjn,diens middellinien A D, ende A d, ende fwaerheyts mid­

. delpllnten E, ende e. TB EG H EER. D E. Wy moeten beu'Y[en dat 
ghelijck A E tot E D, al(oo A e tOt ed. .. 

TB E R. E Y T S E L. Laet ons. trecken de linien A B, AC, die dee­
lende in haer middelen F, G, ende trecken F Gfniende A D in H, daer 
naer F I ende G K el1ewydighe van A D, ende daer naer I A, 1 B, K A, 
KC, ende laerons ftellen L in I F, al[oo dat I L dobbel fy an L F, [ghe ... 
lijcx M; alfoo dat KM dobbel Cy aD M G.ende laet ons trecken L M:o 
{niende A D in N, ende IK,; (niende A D in 0, ende laet ons {lel­
len P, alfoodat A P dobbel Cy an P D, ende 1aet ons I F voomrecken tot 

A 

1 /Y/1J~ r-
;' l/ -\;-SJ~'" rL ---\~ \lM\\. 

! F 1.'. ~ ti"'" ~ 
R;p ~\~ ", \\ 

~--~--~-----
C 

IJ, 

QLnden grondt B C.Nu :inghe6en A P dobbel is an P O,Co is Pt'fWaer-
heyts middelpunt des drichoucx A B C~ende omme de felue reden L.M, 

- fwaelheyts 
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part ADB than any plane figure that might he given, however small, from which 
I argue as follows 1): 
A. Beside any different apparent gravities there can be· placed a gravity less 

than their difference; 
O. Beside the present apparent gravities ADC and ADB there cannot be placed 

any gravity less than their difference; 
O. Therefore the present apparent gravities ADC and ADB do not differ. 

Therefore AD is centre line of gravity, and consequently the centre of gravity 
of the parabola ABC is in this line. CONCLUSION. The centre of gravity there­
fore of any parabola is in its diameter, which we had to prove. 

THEOREM VIII. PROPOSITION XI. 
The diameters of all parabolas are proportionally divided by the centre of 

gravity. . 
,.&. 

SUPPOSITION. LetAf3CD and abcd be two dissimilar parabolas, whose diameters 
shall be AD and ad, and~the centres of gravity E and e. WHAT IS REQUIRED 
TO PROVE. We have-/ó prove that as AE is to ED, so is ae to ed; PRELIMI­
NARY. Let us draw tfie line AB, AC, dividing them in their middle points P, 
G, and let us draw.FG, intersecting AD in H; af ter this, FI and GK parallel 
to AD; and then lA;·IB, KA, KC. Aild let us take L in lP in such a way that 
lL shall be double of LP, and in the same way M so that KM shall be double 
of MG, and let us draw LM intersecting AD in N, and IK intersecting AD in O. 
And let us take P in ~uch a way that AP shall be double ofPD, and let us pro­
duce lP to Q in the base BC. Now since AP is double of PD, P is the centre of 
gravity of the triangle ABC,. and for the same reason L, Mare the centres of 

1) See note 2 to p. 143, 
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{waerheyts middelpunten der twee driehoucken A BI, ende A C K,eii 
veruolghens, want fy euen "t'n, foo is N haer . bey de Cwaerheyts m~ddel~1 
punt. N P dan is balck. de fe ue ghedeelt in R,alfo.o dat den erm N R (y 
tOt R P, als den driehol1ck ABC tot de twee driehoucken A B I,A C Kj 
dat is, als .. tot I (want alle brantCne is rot den driehouck als AB e 
ghdijck .. tot h duer het 14 voorftel der viercanring des br3ntlnees van 
Archim. daerom,&c.)Laet ons nu derghelijeke linien ende punten ooek 

~O.'tI. r. B. be(ehrijuenindebrantfne" b c. TB E wn.Ghelijck AD tot A O,aJlo 
.4ppol. het viercant van D B tottet viereant van 0 I; Maer D ~ euen an 0 I, 

ende 0 Ql! den helft van 0 B (want Fis t'middel van A S, eu de F Qis 
euewydich van A 0) daerom het'viercam van D B, is viervo"udich an 
t'viereant van D Q, ofte van 0 I, ende veruolghens A 0 is vicrvoudich 
tot A O,daerOm A Ois ; van A D,ende 0 H-ooek -} (want A H is 
den helft van A 0, ouermits F G gherrocken is uyt de. middelen van 
A B, A C) daerom doet N H /~ van AD,daer\~ghedaen H D';-, 
romt voor N D :'. •. , daer af gherrocken P 0 -;-, reft'voor P N -{:-: Maet 
N R is viervoudieh tot R P~daerom R P doet a '0' daer r~ P D T' doet 
voorR D.H. daerom R A de relle der lini,dóet ~ ~.Ghdijck dan ;7 tot 
1;. al{o A Rtot R 0, ende met de feluereden is bethoontdar ar tot ,d, . 

. oock is als ~7 tot 1~. Dek twee reehdideghe formen dan ghelijckelick 
. befchreuen in verfcheyden brandtfneen. hebben het (waerneyts middel-

prop,mi'DIJ- punt in haer middclli nim, alfo dat de deden onder malcanderen .. cue-
lel. \ rednich {jjn. Ende (oW)' inde brandrfnekens BI, I A, A K, K C,drie-

I houeken befehreuen, (00 ghedaen is inde brantfneen A B I, A C K, vin­
dende dacr nac:rt'fwaerhey[ç middelpunt de, heels binneCcrcuen reeht­
linieh p!ats, t'wdck ick neem dat hier S (oude weCen, ende daer r. wy 
{ouden inder (duer voughen als vooren bethoonen, datghelijck A S tot 
SR, alCo a (co rf,. Maer wy mnnen duer fulck ondndelick mfchriuen 
der rechelinighe formen oneindeliCk naerderen nae E, ende t, ende ghe-

·lijcktideghe platten funen altijr der middelliniens A D twee l1:icken eue­
rednich ghededt ltebben duer haer (waerheyts middelpunt,· ende ver­
volghens de hede branr(neen ABC, Ah,. Cullen die deden euerednieh 
hebben. Want .1aet «(OOt mueghelick waer) T t'(waerheyts middelpunt 
lijn des branr(nees AB e,endet van ab "ende !aetons teeckenent,dat 
ghelijck ET tot T S, al{oo t t tot t f. Nu alf men duert'in(chrijuen veel­
lidegher f.')rmen in 11 (j, ,C11 ghecommen "in tot t,men fal met ghdijeke 

. veeHidegheformc:n in ABC, ghecomen lijn totT,daerom T fal t'{waer­
heyrs middelpunt lijn der binneCehreuen farm, ende oo,k des heden 
hranr{neens ABC. c'welck ongheCchiekt is. TB ES L V Y T. Aller 
brant{necns middellinien dan, worden van het fwacrheyts middelpunt 
eLle.redelick ghadeelt, t'welck Wy bewyfen moellen, 

UIl EYSCH 
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gravity of the triangles ABI and ACK; and consequently, because they are 
equal, N is the centre of gravity of both. NP therefore is beam, which shall be 
divided at R in such a way that the arm NR shall have to RP the same ratio as 
the triangle ABC to the two triangles ABI, ACK, that is 4 to 1 (for any parabola 
has to the triangle, as ABC, the ratio of 4 to 3, by the 24th proposition of the 
quadrature of the parabola of Archimedes 1), therefore, etc.). Now let us also 
mark similar lines and points in the parabola abc. PROOF. As AD is to AO, so 
is the square of DB to the square of Ol. But DQ is equal to Ol, and DQ is equal 
to one-half DB (for F is the middle point of AB, and FQ is parallel to AD), 
therefore the square of DB is equal to four times the square of DQ or Ol, 

and consequently AD is equal to four times AO; therefore AO is i AD, and 

OH is also T (for AH is equal to one-half AD, since FG has been dra~n from 

the middie points of AB, AC). Therefore NH makes i2 AD. If to this is 

added HD (~), ND becomes k. If from this is subtracted PD (+), there 

remains for PN T' But NR is equal to four times RP, therefore RP makes ~. 
If to this is added PD ,~), RD becomes ~. Therefore RA, the remainder of 

the lines, makes ~. Therefore as 37 is to 23, so is AR to RD, and in the same 
way it is shown that ar is also to rd as 37 to 23. These two rectilineal figures 
therefore, similárly inscribed in different parabolas, have the centre of gravity 
in their diameters, so that the segments are proportional to one another. And 
if we inscribed triangles inthe s!Dall parabolas BI, IA, AK, KC, as has been 
done in the parabolas ABI, ACK, finding thereafter the centre of gravity of 
the whole inscribed rectilineal plane figure, which I assume would be S in the 

. first figure and s in the second, we should show in the same way as above that 
as AS is to SR, so is as to sr. But we can, by such infinite inscription of 'rectilineal 
figures, approximate infinitely to E and e, and equilateral plime figures will al­
ways have the two segments of the diameters AD divided proportionally at their 
centre of gravity. And consequently the complete parabolas ABC, abc will have 
these segments proportional. For (if this were possible) let T be the centre of 
gravity of the parabola ABC, and e of abc, and let us mark t so that as ET is to 
TS, so et to Is. Now, when by inscribing polylateral figures in abc, the point I 
has been reached 2), with similar polylateral figu'res in ABC the point T will 
have been reached. Therefore T will be the centre of gravity of the inscribed 
figure, and also of the complete parabola ABC, which is absurd. CONCLUSION 
The diameters therefore of all parabolas are proportionally divided by the centre 
of gravity, which we had to prove. 

1) The ratio of the triangle ABC to the sum of the triangles AB! and ACK can indeed 
be derived from the Archimedean proposition on the ratio of a parabolic segment to its 
inscribed triangle, but it is not logical to do this, the said proposition being demonstrated 
with the aid of this ratio. 

2) The assumption that any point of AD can be obtained as centre of gravity of an 
inscribed figure TIn is, of course, unwarranted. 
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WE SEN D E ghegheuell een * brandilC: Huer 14,.6,1 •• 

fwaerheyrs tniddclpunt tc vinden.. ' 
T'G H ti G H E VEN. [act ABC een branddile lijn, diens middellini 

AD. T'B EG HE ER D E. Wy moeren haer [waerheyu middelfLint 
vinden. Tw ERe K. Men {al de middellini AD, deelen in E, aHOo 
dat A E tOt E D de reden hebhe van 3 tot 2 : lek kg dat E t'begheerde 
fwaerheyts middelpunt is. TB ERE YT SEt. bet gherrocken wor­
den de rechte linien A B. ende A C, ende de (e1ue ghcdeelt in haer mid­
delen F, G, ende ghetrocken worden F G fniende A D JO H, daer naer 
F I ende G K euewydighe van A D, ende laet gheO:elt worden t'punt L 
in 1 F, inder voughen dat I L (y tOt L F, als A E tot E D: Laet ooek ghe~ 
fielt worden ['punt M in K G, al(oo dat M.G euen {y an L F. ende bet 
ghetrocken worden L M liüende A Din N,endelJ( [niende AD in 0, 
ende bet I F voorrghetrocken worden tot Q, in~~n grondt B C, ende 
taet gheO:elt worden t'punt P, al{oo dat A P dobbel (y ar. P D, ende P 
{al fwaetheyts middelpunt lijn des drichoucx ABC. ende want L, M, 
als fwaerheyts middelpunten gheO:elt fijn der brantfi1ekens A B I, ende 
A C K, fao Cal N Cwaerhèyts middelpunt fijn dier twee brandt(nekens, 
daerom ghedeelt den balck P N, al(o datd'een erm (ukken reden heb­
be tOt d'ander, als den driehouckA B C tOt die n~ree bram(nekcns, wy 
Cullen t'begheerde hebben; maer de heele brant(ne heeft {ukken reden 
tot den driehol1ck ABC als 4 tot; . (duer bet 14 voorO:el vande vier­
canring der hrant(ne van Archimed.) daerom den driehouck ABC 
heeft {ukken reden tOt de 
twee branrCnekens, als ~ tot 
I; Ghedeelt dan P N al(oo A 
dat het opperO:e O:ick, drie­
voudich Cy tot het onderO:e, 
wy fullen ['Cwaerheyts mid. 
delpunt des heels hebben. 
10: dan dat wy berhoonen 
t'felue,te vallen in E (wekke 
E duer t'werck 100 O:aet dat 
A E is tot E D inde reden 
van 3 tot 1) fa is E het ware 
Cwaerheyts middelpunt. 

T'BEWYS. AOenOH foowy verclaert hebben int II e vood1:el, 
fijn elek + van AD, Maer ghelijck 3 tOt 1, al{oo A E tot E D,ende I L 
tQtL F,ende 0 N totN H, daerom ghedeelt OH +, in fukken reden 

't· als J 
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PROBLEM IV. PROPOSITION XII. 
Given a parabola: to find its eentre of gravity. 

SUPPOSITION. Let ABC be a parabola, whose diameter shall be AD. WHAT 
IS REQUIRED TO FIND. We have to find its eentre of gravity. CONSTRUC­
TI ON. The diameter AD shall be divided at E, in sueh a way that AE shall 
have to ED the ratio of 3 to 2. I say that E is the required eentre of gravity. 
PRELIMINARY. Let the straight lines AB and AC be drawn, and let these be 
divided in their middle points P, G, and let PG be drawn, interseeting AD in H; 
af ter th at, Fl and GK parallel to AD. And let the point L be taken in lP, in sueh 
a way th at IL shall be to LP as AE is to ED. Let also the point M be taken in 
KG, in sueh a way that MG shall be equal to LP, and let LM be drawn, inter­
seeting AD in N, and IK interseeting AD in O. And let lP be produeed to Q, 
in the base BC, and let the point P be taken, in sueh a way that AP shall be 
double of PD. Then P will be eentre of gravity of the triangle ABC, and beeause 
L, M have been taken as eentres of gravity of the sm all parabolas ABI and ACK, 
N will be the eentre of gravity of those two parabolas. Therefore, the beam PN 
being divided in sueh a "{ay that one arm shall have to the other the same ratio 
as the triangle ABC to tht!Se two parabolas, we shall have the required eentre of 
gravity. But the whole parabola has to the triangle ABC the ratio of 4 to 3 (by 
the 24th proposition of the quadrature of the parabola of Arehimedes); there­
fore the triangle ABC has to the two parabolas the ratio of 3 to 1. PN there­
fore being 50 divided th at the upper segment shall be three times the lower seg­
ment, we shall have the eentre of gravity of the whoie. If we then show this to 
be at E (whieh E, by the eonstmetion, is so disposed that AE has to ED the 
ratio of 3 to 2), E is the tme eentre of gravity. PROOF. As we have eXplained 

in the llth proposition, AO and OH are eaeh ~ AD. But as 3 is to 2, so is 

AE to ED, and IL to LP, and ON to NH. Therefore, qH (+) being divided 

in the ratio of 3 to 2, the segment NH will made fo AD. If to this is added 

i- for HD, ND beeomes ~. If from this is subtraeted PD (~), there remains for 
• 5 3 

NP -A. This is divided, by the preliminary, at E in sueh a way that !'JE is to 

EP as 3 to 1. Therefore EP makes~. If to this !s added PD (+), ED beeomes 

! AD. But ED being!, EA will make +. Therefore AE has to ED the ratio 
5 5 ~ 

of 3 to 2, and consequently E is the eentre of gravity of the parabola ABC, which 
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als; tot 1, fa {al ['ll:ick N H doen Ilo van AD, daer toeghedaen + voor 
HO, doet voor N 0 +, daer af ghetrocken P 0 + rdl: voor NP 141' 

de {eloe is duer r'bereytfel ghedeelc in E. alfoodat 1'1 E is tot EP, als J 
tot I.daerom E P doet Ts' daer roe ghedaen P D T' rome voor E D + 
van AD: Maer weCende E D f:-. fa {al E A d~n +, daerom A E heeft 
[ukken reden tOt E D, als 3 tot 1, ende veruolghens. E is c'fwaerheyts 
middelpunt des brantfnees ABC; t'welck wybewyfen moeiten. . 

T'us LV YT. Wefende dan ghegheueneen .brantfne: Wy hebben. 
hlier .fwaerheyts middelpunt gheuondeh roer den eyfch.· . 

M J! R. C KT. 

HET flbqnt dA' Atcbime4es ter k!nnil'de{es 'fIonflels ghtcommm", du" :. 
,en deftr twee m4n;mn: D' terfle ddl by lichdmeliçkg brantfneen malende, 
tol bel [tIrmen ftinder brandtj}iegbels> ofte om .mderfins bem daer in te oefne~ 
beuandt duer de dali, dit deel 101 dal te "We[en, als l tot 1,fotlCk!nde .dller nller 
de ftk..erlJeyr va" dien in de[er vougben: AnglJefien B 4 I ende B A C beyd' 

"""1"";0714. hMndrfneen Jiin, {O, U10rden biler middeUillÎelf 1 F en4~A ti· fUerede!ick..gh~ 
Ullr. deelt vlln baer [w""bIJts middelpunten (foo int [ I" v(;~rflel bewe{tn ü) dllt10m 

moet 1 L tot L F Jiin, "Is A E lilt ~ D, mAer 0 N Î4 ellen an 1 L, ende N H "TI 
L F. daerom moet 0 N folck.§n reden bebben tot N H. "I, A E tot E D •. Mart 
als N fwaerblJts middelpunt 'Wder. der twee brdntfneklns. ende p des drieboll'x 
.A B c,fo moet( ouermits de{en driehollck.. drievolldi,b ü m die twee br4ntfoe­
k..el1s) den erm N E JrievDudi&h fiin anden erm E P J u,aer uJt folckJn roorHel 
rijfl: Te vinden twee punten als N, E, al(oo dat de lini 0 N {ukken re­
den hebbetot N H,als A E totE D. Stellemledaernaer A E tedoellt-'va" 
.A D. ende E D de +: ende verfouck..endealfo, 'Watter IIJt 'Volgbenfoude, beeft 
beuonden "aer de ",.tniere IIIshot/en,ful,,, 'Wller"cbteliclte DUffC/I",men mettet 
begheerde. ofte foo hJ dilllláru niet ghefocht en beefultaDende, duer de voor· 
"qemde reden van 3 tot 1 ,Vl4lr duer lauter ",,,bt deH,n{l, fop fch4net dal by 
bem t'voortJoemde ingbetalen voorgheflell beeft in der" V/lugben: Het lijn 
twee ghetalen 0 H t ende H P 7; deelt dek allào, dat het minfte van 
o H, met het meell:e van HP. drievoudich fy an rmin~evan H P, en­
de dat ['meell:e van 0 H fukken reden hebbe tot lijn minll:e,als t>meell:e 
van l:f P + + tot t'minfie van H P + -t. . 

V. EYSCH. XII'. VOOR.STEI •• · 

WE SEN DE. ghegh euen een ghecorte brant­
{ne: Huer [waerheyts lniddelpul1t te vinden. ' . 

TG HEG H E VEN. LaetA BeD een ghecorte brantfneGjn (welver~ 
llaendedat A B euewydighe fr met D C) wiens ~iddellini E F. . . 

T'B E G H EER. D E. Wymoeten haet [waerheytsmiddelpunt vinden. 
TWER.CK 
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we had to prove 1). CONCLUSION. Given therefore a parabola: we have found 
its centre of gravity, as required. 

NOTE. 
It seems that Arehimedes discovered this proposition by one of the following 

two methods. The first that, making corporeal parabolas for the formation of his 
burning mirrors, or in order to praethe the matter in some other way, he found 
by experienee that one segment had to the other the ratio of 3 to 2, af ter whieh he 
sought to verify this as follows: Sin ce BAl and BAC are both parabolas, their 
diameters lP and AD are proportionally divided by their centfes of gravity (as has 
been proved in the l1th proposition); therefore IL must be to LP as AE to ED, 
but ON is equal to IL, and NH to LP, therefore ON must have to NH the same 
ratio as AE to ED. But if N were the eentre of gravity of the two parabolas, and P 
that of the triangle ABC, then (sinee the latter triangle is three times the two para­
bolas), the arm NE must be three times the arm EP, from whieh arts es the following 
proposition: To fincf two points, as N, E, so that the line ON shal/ have to NH 
the same ratio as AE to ED. Then taking AE to make fAD, and ED -3-, and trying 
to find what would fol/ow from this, he found in the above manner that this is 
in perfect agreement with ti7hat was required to prove. But if he has not sought 
it thIJs by experienee, by starting from the afo'resaid ratio of 3 to 2, but purely 
theoretieally, it is probable that he argued in numbers as follows: There are two 
numbers OH r+J and HP rij; divide eaeh of these in Stleh a way that the lesser 
segment of OH plus the greater segment of HP shall be three times the lesser 
segment of HP, and that the greater segment of OH shall have to its lesser segment 
the same ratio as the greater segment of HP +. + to the lesser segment of HP 

+ 2.. 2). 
3 ----

1) 1t may seem that the demonstration contairis a çjrcu/m in probando, since it is assumed 
that the points K and M, which are found by dividing lP and KG respectively in the ratio 
3 : 2, are centres of gravity of the parabolic segments AIB and AKC respectively. By 
Prop. II this assumption is equivalent to the supposition that E is the centre of gravity 
of the segment ABC. Nevertheless, the reasoning is valid; it should, however, b~ borne 
in mind that Stevin does not aim at finding out the position of the centre of gravity of a 
parabolic segment, but only·at verifying the statem~nt that it divides the diameter in the 
ratio 3 : 2. The derivation of this result might have been given by algebra. Putting the 

. t t t t . 
ratloED: AD = ÀandAD = a,wehave:PD = '3 a, ND = '2 a + À'7;a,PN= 6'a 

,À T 1 [1 À] [3 À] + 7; a, 'E = 7; 6 a + 7;a ,DE = '8 + 16 a. 

This gives the equation for À : f + ~ = À, 

from which: À = f. 
Stevin's procedure amounts to putting in the first member À = f, and then calculating: 

3 2 t 2 
À = '8 + 5' 16 = 5' 

B) Putting AD = I, we have OH = +; HP = +-+ = i. 
Now by Prop. 1 of Book I: NE = 3 PE, or NH + HE = 3 TE, therefore if ED = 

1 1 1 . 2 
À, À. 4+(I-À)6= 3 (À-T),fromwhlch: À=5' 
Tbe second relation is not a condition for finding the centre of gravity, but expresses tbe 
property of this centre enunciated in Prop. 11, viz.: The diameters of all parabolas are 
proportionally divided by the centre of gravity. 
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V A N D E JI! C Hl tu t tE N in 1\ WEE G H ç 0 N ST. 8; 
T'w ERe K. Men fal deghecorre branrrne volmaken, daer an l1:e1-

lende t'ghebrekende.A B G, daer naer [almen teekenen H, alCoö dac 
. G H fy cor HE, als ~ coc J.:lnfghelijcx J, al{oo dat G I fy tot I F, als; rot 
1, daer naer K, alfoo dat 1 H fulcken reden hebbe tot I K, ~helijck de 
ghecortebrandtfne ABC D, 
tot de branr(ne A B G; lek lèg 
dat K c'begheerde fwaerheyts 
middelpunt is. T'B E W Y S. 

I is fwaerheyts middelpunt 
de~ heels. ende H des deels, 
endeghelijck t'ander deel tot B 
dir, al[oo H J tot 1 K, daerom 
K,duer het ge voorl1:e1, is t'be· 
gheerde [waerheyts middel­
punt. t'welck wy bewyfen 
moeHen. T'B E 5 L VY T. We· F 
fende dan ghegheuen een j) 

ghecorte bram[ne, wy hebben 
huer Cwaerheyts middelpunt gheuonden lla.er den eyfch. 

NV VANDE VINDING DER 
S W A E R H E Y T S M I DD ELP V N TEN 

V A N 1) E' L I C ft A MEN. 

r x. V É R T 0 0 C H. X I IJ I. Voo I\. 5 'I' E I. 

Y DER Iichaelns fonnens lniddelp'unt, IS 

oock lijn [waerheyts lniddelpul1t. 

Tc H l! G H E VE N.laet ABC Deen'llviergron-· 
dich wefen, diens formens middelpunt E fy, eAde 
den as van A duer E, tot in F ,.middelpunt des 
driehoucx BeD, Cy AF. T'B EG H E EI\. D E. 

Wy moeten bewyfen dat E oock is lijn [waer­
heyts middelpunt. T'B E W Y s. Laet ons t'lichaem 
ophanghen byde lini A F, maer het vier~rondich . 
bdl:aet uyt vier euen ende ghelij('ke n~elden een 
fèlfder ghel1:alr, wiens ghemeene fop E, daerom 
A F is des lichaems fwaerheyrs middeIlini, ende 
om de (due reden fal de Iini CE oockdes [waer­
heytS middellini lijOiE, dan is oockhet [waerheyts 

. '. L.t. middelpunt 

Tefraedr~". 
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PROBLEMV. PROPOSITION XIII. 
Given a truncated parabola: to find its cent re of gravity. 

SUPPOSITION. Let ABCD be a truncated parabola (to wit, that AB shall be 
parallel to DC), whose diameter shall be EF. WHAT IS REQUIRED TO FIND. 
We have to find its centre of gravity. CONSTRUCTION. The truncated parabola 
shall be completed, by adding tbe missing part ABG. Af ter that, H shall be marked 
so that GH shall be to HE as 3 to 2: In the same way I, so that GI shall be to 
IF as 3 to 2. Af ter that KJ so that IH shall have to IK the same ratio as the 
truncated parabola ABCD to the parabola ABG. I say that K is the required 
centre of gravity. PROOF. I is the centre of gravity of the whoie, and H. of the 
part, and as the other part is to this part, so is Hl to IK. Therefore, by the 9th 
proposition, K is the required centre of gravity, which we had to prove 1). CON­
CLUSION. Given therefore a truncated parabola, we have found its centre of 
gravity, as required. 

NOW ABOUT THE FINDING OF THE CENTRES OF 
GRA VITY OF SOLID FIGURES 2) 

THEOREM IX. PROPOSITION XIV. 
The geometrical centre of any solid is also its cent re of gravity 3). 

SUPPOSITION. Let ABCD be a tetrahedron, whose geometrical centre shall be 
E, while the axis from A through E to F, the centre of the triangle BCD, shall 
be AF. WHAT IS REQUIRED TO PROVE. We have to prove th at E is also 
its cent re of gravity. PROOF. Let us hang the solid by the line AF. But the 
tetrahedron consists of four equal and similar pyramids of the same form 4), 
whose common vertex is E; therefore AF is cent re line of gravity of the solid, 
and for the same reason thc line CE will also be centre line of gravity. Therefore 
E is also the centre of gravity. The same proof also hoids for all solids having 

1) This result is rather disappointing:the demonstration contains no more than the 
principle on which the determination of the centre of gravity of the truncated segment 
might be based. The determination itself had been given by Archimedes in the highly 
elaborate propositions 9 and 10 of the sccond book of the work On Ihe Equilibrium of 
Plane Figures. The result is far from simple. IE CF = a, CE = b, it is as follows: 

IF ;byb + 6bya + 4tJyb + zaya 
EF= 5byb + Iobya + IOayb + 5aya" 

2) Most of the propositions of thc second section of Book IJ being simply three­
dimensional analogues of propositions on plane figures in the first section, they give rise 
to the same remarks ; accordingly, we will confine ourselves to stating the correspondence. 

3) Cf. Prop. 1. 

4) The tetrahedron is obviously supposed to be regular. 
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'. S. ST! V OU IJ. 11 0 velt 
middelpunt. ·Sghelijcx (aloock t'bewys fijn van allen lichamen heb. 
bende middelpunten der form, (~wd vermeerde ende ghecorte ghc:-. 
fchiéte lichamen. als ghe{chiéle. want foomcnfe ophangt byde mid-

. ddlinien deur eenighen Iichamelicken houck,ofce duer het middelpunt 
haerder gronden ende des formens middelpunr,lOo hebben al· de nad­
den (wiens ghemeene fop het rorme,ns middelpunt, ende gronden de 
)llatten des liehacms fijn) rot allen fijden ghelijcke gheltalc,dàerom ooek' 
(fuer ghemeene wetenfehap,ende duer de ," begheerte des ,'" boucx,al-
• Jes hangt an die lini euewichtich. ende veruolghens de [ne fukker twee 
[waerheyts middellinienmalcander fniende in des formens middelpunr, 
is ockhet. fwaerheyts middel~unt. TB E S L V YT. Y der licllaems for­
mens middelpunt dan.is oock fijn fwaerheyts middelpunt. 

:r. VERTooeH. l(V •. VOORSTEl;. 

Y DER pilaers fwaerheyis middelpunt is int 
Iniddel vanden as. '. 

I e Voo R BE E LT •. 

T'~ HE G HE. laet A B een driehouckich pilaer, fijn diens grondt. 
AC D. T'B EG H EER DE. Wy moeten bewyfen dat fijn lwacrheyts 
middelpunt illl.midddvanden as is. T's 6 R E Y T S B 1. laer ons tree­
ken van o tot E inrmiddel van A Cdelini DE: Daer naerFGende Hl 
euewydighe van A C. {niende DEinde punten K, L .. daernaerdelinien 
FM, H N, I 0, G P, euewydighe met D E •. daer nacr van A rot Qlnt 
middel der fijde De, de lini A QLLaet fghelijcx oi>ck be(chreuen wor-

1111111. den herdecfc:l,ende laeronsden pilaerdOOrCnien meteen "'platR S eue-
widich met den grondt A De. ende S {y int middel van C B.. '. 

H ,mDll1gtll1'J. T' B I! W Y s. T' plat gherrocken duet DE. ende <luer met 1J lijckftait. 
. dighe int deckCel, deelt den . . 

binnefchreuen pilaer uyt die DR..' . 
tWee vierhouckighe pila.. . 
ren vergaerr, in tWee euen 
ende ghe1ijeke deelen, en­
de van ghdijcke gheftaIt; 
het doorfnijt dan dier bin­
nefchreuen pilaers. {waer· 
heydts middelpunt. Maet 
hoe datter {ulcke vierhouc­
kighe pilaren meer be{chre .. 
uen (jjn inden ghegheuen P, . 
driehouekighen, hoe dat . . 
defe min verfchilt van die; wyconnen aan duer dat oneindelick 

Qaerdcren 
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geometrical centres, augmented and truncated regular solids as well as regular 
solids, for if they are hung by the centre lines through some corporeal angle, or 
through the centre of their bases and the geometrical centre, all the pyramids 
(whose common vertex is the geometrical centre, while the bases are the faces of 
the solid) have the same form in every direction. Therefore also, by common 
knowledge and by the lst postulate of the lst book, everything hangs balanced 
from that line. And consequently the point .of intersection of two such centre 
lines of gravity, intersecting in the geometrical centre, is also the centre of gravity. 
CONCLUSION. The geometrical centre therefore of any solid is also its centre 
of gravity. 

THEOREM X. PROPOSITION xv. 
The centre of gravity of any prism is in the middle point of the axis 1). 

EXAMPLE I. 
SUPPOSITION. Let AB be a triangular prism, whose base shall be ACD. WHAT 
IS REQUIRED TO PROVE. We have to prove that its centre of gravity is in 
the middle point of the axis. PRELIMINARY. Let us draw from D to E 2) in the 
middle point of AC the linc:; DE, af ter this FG and Hl parallel to AC, inter­
secting DE in the points K, L; then the lines FM, HN, Ia, GP parallel to DE, 
af ter this from A to Q, in the middle point of the side DC, the line AQ. Let the 
cover also be constructed in the same way, and let us interseet the prism by a 
plane RS parallel to the base ADC, and S shall be in the middle point of CB. 
PROOF. The plane drawn through DE and through its hömologue in the cover 
divides the inscribed prism, composed of the two quadrangular prisms, into two 
equal and similar parts having' the same form. It therefore passes through the 
centre of gravity of the said inscribed prism. But the more of such quadrangular 
prisms there are inscribed in the given triangular prism, the less the latter will 
differ from the former. We can therefore, by infinite approximation, inscribe 

1) Here, as weIl as in subsequent propositions, axis méans the line joining the centres 
of gravity of the two parallel faces of a prism, or the line joining the vertex of a pyramid 
with the centre of gravity of tbe base. 

S) In tbe drawing this letter bas been erroneously replaced by F. 
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naerderenfulck een form binnen den ghcgheuen pilaer befchrijuen, dat 
haer verfchil vande binne[crcu en millder {al wefen dan eenich gheghe­
uen Iichaem hoe cleenhet [y, waer uyt volgt dat het fl:altwicht des deels 
DEC B ouer d'een lijde des plats, min ver{chillen fal van t'fraltwicht 
des deels ouer d'ander lijde des plats, dan eenich Iichaem datmen {oude 
connen gheuen hoe deen het Cy. waer uye ick aldus fl:rie: 

A.. Neum AUe verftbi!lende ftaltfill,mlJeden CAn een fW.1erJu}' glJeHelt 
worden minder dan haer lIer!e/];I; . . 

O. Neuen defe fta.1tfwaerheden en &lIngheenfwllerheJI g.heftell W,rden 
minder danbaer verflbil; . 

O. Defe {laltfwAerbeden dan en ver{chiUen niet. 
Dacrom c'plat duer D E ende haer 1t lickHandighc int deckCd,1i je duel' Homo/Dgam. 

rCwaerheyts midddpurudes ghegheuen pihers,ofce het fwaerheyrs mid-
delpunt is in dat plat. Ende om de [due reden ifl: oock int plat duer 
A Q., ende ha er lijckfl:,\ndighe int deck[el. Maer de{er twee platten 
ghemeene {ne is de rechte lini cu{fchen de Cwaerheyts middelpunten des 
grondes ende decfels,welcke lini den as is des ghegcnen pdaers. c(waer-
he~ts middelpunt dan is inden as, het is oock int plat duer R S, want 
t'lèlue deelt den pilaer in twee euen, ghelijcke, ende lijckll:andighe dee,. 
len; Maer dat plat door[nijt den as in lijn middel, het lwaerheyts mid· 
delpunt dan is in des as middel. 

I IC VOORBI!l!LT. 

T'G HEG H E VEN. Laet A B een vierhouckich pilaer wekn. diens 
grondt A eDE. TB B G H I! ER D E. Wy moeten bewyfen dat lijn 
fwaerheyts middelpunt int middel vanden a~ is. T'B E R Y T SI! 1. Laet 
onstrecken een plat duer AD. ende haer li jckfrandighein t deckfel, dee­
lende al Co den ghegheuen pilaer in tWee driehouckighe pilaren, welcker 
yder het [waerheyts middelpunt int middel vanden as heeft duer het I" 

voorbedt. daerom ghetrocken den bakk tuffchen die twee punten,ende 
den (eluenghedeelt in lijn ermen, het onderfcheydt der ermen fal het 
fwaerheyts middelpunt lijn des ghe-
gheuen pilaers , welck punt valt in 
c'[waerheyts middelpunt des plats 
cuewydich vanden grondt den pilaer 
in twee euen ftucken deelende. ende 
t'(elue int middel der lini cut1èhen de 
fwaerheyts middelpunten des gronts 
ende deck fels, dat is int middel van· 
den a~;T'(elue falmen oock al(oo be­

A;,.-___ .... 

f\2c~ 
//D ;7É 

~E 

thoonen in yder pilaer. l'B I! <j 1 V Y T. Y dt'r pilaers rwaerhC'yt~ mid" 
. dclpunr dan I is int middel vanden as, t'w:lck wy beivy(cn mo~ll:eJl. 

L ~ I J VI! R-
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within the given prism a figure such that its difference from the inscribed figure 
shall be less than any given solid, h0'Yever smalI, from which it follows that the 
apparent weight of the part DECB toone side of the plane will differ less from 
the apparent weight of the part to the other side of the plane than any solid that might 
be given 1), however smalI, from which I argue as follows 2): 
A. Beside any different apparent gravities there ean be plaeed a gravity less 

than their tfifference; 
o. Beside the present apparent gravities th ere eannot be plaeed anygravity less· 

than their difterence; 
o. Therefore the present apparent gravities do not difter. 

Therefore the plane through DE and its homologue in the coves passes through 
the centre of gravity of the given prism, or the centre of gravity is in the said 
plane. And for the same reason it is also in the plane through AQ and its 
homologue in the cover. But the common intersecting line of these two planes 
is the straight line joining the centres of gravity of the base and the cover, which 
line is the axis of the given prism. The centre of gravity therefore is in the 
axis. It is also in the plane through RS, because the latter divides the prism into 
two equal, si mil ar, and homologous parts. But this plane intersects the axis in 
its middle point. The centre of gravity therefore is in the middle point of the axis. 

EXAMPLE II. 
SUPPOSITION. Let AB be a quadrangular prism, whose base is ACDE. WHAT 
IS REQUIRED TO PROVE. We have toprove th at its centre of gravity is in 
the middle point of theaxis. PRELIMINARY. Let us draw a plane through AD 
and its homologue in the cover, thus dividing the given prism into two triangular 
prisms, each of which has the centre. of gravity in the middle point of the axis 
by the lst example. Therefore, the beam being drawn between those two points 
and being divided into its arms, the point of division of the arms will be the 
centre of gravity of the given prism, which point faUs in the centre of gravity 
of the plane, parallel to the base, dividing the prism into two equal parts. It 
is then in the middle point of the line joining the centres of gravity of the base 
and the cover, that is in the middle point of the axis. This can also be shown 
of any prism. CONCLUSION. The centre of gravity of any prism therefore is 
in the middle point of the axis, which we had to prove. 

1) Cf. the nate on Prop. z. 
2) See nate z ta p. 143 
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XI. VEllTOOCH. x V I. VOOll:tTE t. 

Y D .E R • naeld~ns fwaerheyts lniddelpunt is 
inden as. . ... 
. T'G HEG HE V 1! N. Laet ABC 0 een naelde fijn, diens grondrde« 
driehouck.B CD. wiens fwaerheyts middelpunt E.endeden as AE. 

'PB I! C H·E E R P E. Wy moeten bewyfen dat des' naeldens fwaerheyrs 
nliddclpuntindcn as A Eis. T'B E R È Y T 5 lil. Laet ons de naeldc 
[nien met een plat F G H euewydich met BeD, ende fniende dén as 
A E in I: laet ooek gherrocken worden F K.G L,H M, euewydich van­
den as A E, alroo dat de ptlnten K, L, M. int plat fijll des driehoucx 
BeD, inder voughen dat F G H KLM een 'pilaer is, wiens grondt 
I KL euen ende ghelijck is an het deddèl F G H, ende ghelijck anden . 
gronde BeD; Daer naer ghelijck de naelde doodncen was me:' F G H. 
lacrfe noch een mal al{oo doormeen fijn met het plat NOP, {mende den 
as in Q, ende daer uyt ooek alfoo ghemae& den pilacr NOP RS T. 
te weten NR. OS, P T,euewydich vanden as A E, ende de punten 
R, S, T,int platF G H. T'B E WY s. Anghefiendedriehoucken.N OP. 
R:ST. F G H, KL M. alle . 
ghelijcK lijn anden drïehouck A 
n CD, ende dat haer punten· 
Q, I, E, in haer {ulcken frant 
hebben als Eindé driehouck 
Be D.ende dat Edes dde .. 
houcx BeO Cwaerheycs mid­
delpwnis, {oo fijn oockdie 
~ IJ E, haer driehouekens 
{waerheyes iniddelpuneé,waer 
duer IE às is des pilaers FG 
H K lM ,in wiés middel hUft 
Cwaerheyes·middelpiit is duer 
het I4e voorftel. Sghelijcx is 
~ ooek as des pilaers NOB C 
P R ST, in wiens middd· 
huer Cwaerheyrs middelpiit is. 
en vervdgens het fwaerheyts 
middelpunt des lichaems uyt 

. die twee pilaren vergaert is in 
~, daeró ooek in A E;Maer 
hoe dateer inde oaelde.fulcke . D 
pilaren meer be{chreuen wOIden~hoe dattet vertèlUl der naeIde ende der 

binne-
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THEOREM XI. PROPOSITION XVI 
The centre of gravity of any pyramid is in the axis 1). 

SUPPOSITION. Let ABCD be a pyramid, whose base is the triangle BCD, the 
centre of gravity of the latter being E, and the axis being AE. WHAT is RE­
QUIRED TO PROVE. We have to prove that the centre of gravity of the pyramid 
is in the axis AE. PRELIMINARY. Let us intersect the pyramid by a plane FGH, 
parallel to BCD and intersecting the axis AE in I. Let there also be drawn FK, 
GL,. HM parallel to the axis AE, in such a way that the points K, L, M are in 
the plane of the triangle BCD, so that FGHKLM is a prism, whose base IKL 
is equal and similar to the cover FGH, and similar to the base BCD. Af ter this, 
as. the pyramid was intersected by FGH, let it be intersected once more in this 
way by the plane NOP, intersecting the axis in Q, and let there also be constructed 
from this the prism NOPRST, to wit NR, OS, PT parallel to the axis AE, and the 
points R,S, T in the plane FGH. PROOF. Since the triangles NOP, RST, FGH, 
KLM are alle similar to.the triangle BCD, and the points Q, I, E therein have the 
same position as E in the triangle BCD, and E is the centre of gravity of the triangle 
BCD, those points Q, I, E are also the centres of gravity of their triangles, in con­
sequence of which IE is the axis of the prism FGHKLM, in whose middle point 
is its centre of gravity, by the. 14th proposition. In the same way QI is also the 
axis of the prism NOPRST, in whose middle point is its centre of gravity, and 
consequently the centre of gravity of the solid composed of these two prisms 
is in QE, and therefore also in AE. But the more of such prisms there are in­
scribed in the pyramid, the less will be the difference between the pyramid and 

1) Cf. Prop. 2. 
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binneCchreuen rorm van (ulcke pilaren vergaen, minder is, blijuendc 
nochtan het fwaerheyts middelpunt der binnefchreuen form altijt inden 
as A E;Wy eonnen dan duer dat oneindelieknaerderen rukken form 
binnen de naelde fl:eUen,dattet verCchil tulfchen haer ende de naeJde, 
minder fal weren dan eenich ghegheuen lichaem hoe.deen het (y, Waer 
uyt volghtdat 11:ellende A E voorTwaerheyts middellini,der naelde, (00 

(al het fl:altwicht van d'een ftjde tot d'ander,min verCehillen daneenighe 
fwaerheyt diemen roude eonnen gheuen, waer uyt ickaldus frrie: . 

A. Nfuen .sUe verftbiUende ft41t[w4tfbeden '4n een [wmheytgbeflel, 
. "Worden minder dAn b4er vèrfthil; .. .. 

O. Neuen tlefè flAltfwmbeden en can gbeenfwaerbeJtgbefieltWorde1l 
minde, d"" bm verftbil; . 

O.Defe ft4ltfWAeTbeden dAn enverfthi(len niet. . 
Sghelijcx fal oock t'bewys fijn val naelden wiens gronden Ïljn Vier­

houcken, Veelhol1cken, Ronden&c., T'BESL:VY-T.,Yder, naeldens 
fwaerheyrs middelpunt dan is inden as •. _ 

VI. EYSCH. XVI I.VOORSTEL~ 

. W E SEN D E ghegheuen, een naelde: Huer 
{\vaerheyts middelpunt te vinden. . " . 

TG HEG HE VEN. Laet A 1:\ C Deeonàeldewefen, diens grondt, ft 
den driehouck Beo. TaE G HEB R D.E. Wy moeten haer rwaer­
heyt middelpunt vinden. 'Dw.E II C lt. Men fal de fwaetheyts middel-

, punten vinden van eenighe twee driehoueken, als E van BeD, ende F 
van A D C, treekende de linien A E, , 
B F; welcker rne G, ick feg te wefen het 
begheerJe fwaerheyts middelpunt. 

T'B E WY s. Des naldens ABC D 
fwaerheyts middelpuDt is in A E, ende 
oock in B F, duer het 16 voodlel, het is 
&lan nootfaedick ·G. T'B E S LV Y T. 

Werende dan gh~heuen een naelde: 
Wy hebben huer fwaerheyts middel­
punt gheuonden naer den eyfch. 

A 

XI J. VERTOOCH. XVIII. VOORSTEl. 

H E ~ fwaerheyts lniddclp~ntvan ydernaelde 
deelt den 'as alfoo, dat het ftick naer den houek, 
drievoudich is all t'ander. 
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the inscribed forms of such prisms, the centre of gravity of the inscribeq form, 
however, always remaining in the axis AE. We can therefore, by infi~ite ap­
proximation, place within the pyramid a form such that the differeI?-ce between 
the latter and the pyramid shall be less than any given solid, however small, 

, from which it follows that, taking AE as centre line of gravity of the pyramid, 
tbe apparent weight of one side will differ less from the other than any 'gravity 
that might be given, from which I argue as follows1): 

A. Beside any different apparent gravities there ean be plaeed a gravity less 
than their differenee; 

O. Beside the present apparent gravities there eannot beplaeed any gravity less 
than their differmee; . 

O. Therefore the present apparent gravities do not differ. 
The same proof also holds for pyramids whose bases are quadrilaterals, polygons, 

circles, etc. CONCLUSION. The centre ,of gravity of any pyramid therefore is 
in tbe axis. 

PROBLEM VI. PROPOSITION XVII. 
Given a pyramid: to find its centre of gravity 2). 

SUPPOSITION. Let 4BCD be a pyramid, whose base shall be the triangle BCD. 
I WHAT IS REQUIRED TO FIND. We have to find its centre of gràvity. CON­

STRUCTION. The centres of gravity shilll be found of any two triangles, 
as E of BCD and F of ADC, and the lines AE, BF shall be drawn; whose point 
of intersection G, I say is the required centre of gravity. PROOF. The centre of 
gravity of the pyramid ABCD is in AB, and also in BF, by the 16th proposition. 
It is therefore'necessarilyG. CONCLUSION. Given therefore a pyramid: we have 
found its centre of gravity, as required. 

THEOREM XII. PROPOSITION XVIII. 

The centre of gravity of any pyramid divides the axis in such a way that the 
segment adjacent to tlie angle is three times the othersegment 3). 

1) See note 2 to p. 143-
2) Cf. Prop. 3. ' 
S) Cf. Prop .. 4. 
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. T' G I-J E G H E VEN. I.a~t ABC D een driehouckighe naelde weren, 
diens fop A, ende grondt BeO, ende den asv:m B tot int fwaerbeyts 
middelpunt Edes driehoucx AD C, fy B E, ende van A tot int iwaer­
heyts middelpunt F d~sdriehoucx BeD [rA F,fniendeB E in G,voot 
t'l\vaerheyts middelpunt der g~egheu:n ~aelde. T'B EG HE ER D E. 

Wy moeten bewyfen dat B G dnevoudtch IS an G E. T's E R B Y T S B L. 

Laet ons rrecken van H middel van C D, de linien H A, H B. 
T'B E W Y s. Ouermits H A ghetrocken is uyt het middel van D C tot 

inden houck A, ende dat E t'(waerheyts middelpunt is des driehoucx 
AC D, (00 {al A E dobbel fijn an E H 
duer het 4· voorfrel, ende om de (elue A 
reden {al B F dobbel weren an F H. Dit 
foofijnde, ghetrocken de reden E A 1, 

tot A H h vande reden B F l,tot F H [ 
DD" t'ov,,.- (daris Reden f- van Reden -i-) * daer 
Iree,dtdes IZ rel! de reden van B G tot GE: Maer B C 
(Ap.r.l;b.AJ- treekende Reden -=- van Reden.!.. daer 
mllg. Pt,l. blijft Reden +. BJG dan is tot dE, als 

, ~ tot I. 

M A' E R Coo des ghegheuen naeldens gropdt een vierhouck waer» 
. t'voorfteI (al in die oockal(o beweren worden: Laer bl' voorbede 

ABC D E een naelde weren, wiens grondt een vierhouck BeO E ,en­
de as AF {y. Nu defe vierhouckighe naelde ghedeelt in twee driehouc~ 
kighe, wiens gronden E C B, ende 
E CD, diensalfenA G,ende AH, 
wiens [waerheyts middelpunten I, 
K, des heden naeldens fwaerheyts 
middelpunt (al inde lini I K wefen, 
ris oock in A F duer het J 6<voorfiel, 
tis dan L: Macr want A G H een 
driehoqck is, ende I K. evewydich 
van G H (wanr I G is t'vierendeel 
van G A,cnde H K ('vierendeel van 13 
H A daerom &c.) (00 (al A L fu1c-

.J.'II.6.B.,E. ken reden hebben rot L F, als A I, 
ror. I G, dat is drieuoudich. Sghe­
lijcx f.l1 ooek t'be\\'ys fijn in alle 
naelde met veellidighen grondt. 

A. 

c 

M A ER cIenaeldeeenkeghellijnde, te weten datdengron~cwaer 
een rondt ofie lanckrondt~ t'(dfdc: fal daerin oock alfoo bewelen 

worden. 
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SUPPOSITION. Lèt ABCD be a triangular pyramid, whose vertex shall be A 
and the base BCD, and the axis from B to the centre of gravity E of the triangle 
ADC shall be BE, and that from A to the centre of gravity F of the triangle 
BCD shallbe AF, intersecting BE in G, which is the centrè of gravity of the given 
pyramid. WHAT IS REQUIRED TO PROVE. We have to prove that BG is three 
times GE. PRELIMINARY. Let us draw from H, the middle point of CD, the 
lines HA, HE. PROOF. Since HA has been drawn from the middle point of DC 
to the angle A, and E is the centre of gravity of the triangle ACD, AE will be 
double of EH by the 4th proposition, and for the same reason BF will be double 
of FH. This being so, if the ratio of EA (2) to AH (3) is subtracted from the 
ratio of BF (2) to FH (1) (i.e.'ratio i from ratiof), there remains the ratio 

of BG to GE. But if the ratio fis subtracted from the ratio f, there remains the 

ratio f. GB therefore is to GE as 3 to 1 1). 

But if the base of the given pyramid be a quadrilateral, the proposition will 
also be proved of this in the following way. Let, for example, ABCDE be a 
pyramid, whose base shall be a quadrilateral BCDE and the axis AF. Now if this 
quadrangular pyramid is divided into two triangular ones, whose bases shall be 
ECB and ECD, the axes AG and AH, and the centres of gravity I, K, the centre 
of gravity of the whole pyramid will be in the line IK. It is also in AF, by the 
16th proposition; it is therefore L. But because AGH is a triangle, and IK is 
parallel to GH (for,IG is the fourth part of GA, and HK the fourth part of 
HA; therefore, etc.), AL will have to LF the same ratio as AI to IG, that is 3 
to 1. The same proof also holds for any pyramid with a polylateral base. 

But if the pyramid be a cone, to wit that the base be a circle or an ellipse, the 
same proposition will also be proved thereof as follows. For it is obvious from 

1) Cf. the note on Prop. 4(p.2H). Menelaus's theorem is here applied to the triangle 
EBHwith transversal GFA, giving: 
GE . FB " AH GB 2 3 3 
GB ".FH" AE I; therefore GE =7""2=7" 
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worden, Want het is duer t'voorgaende kenndick, dat aUeveelhoucki­
ghe naeH.e in h:ter.be(chreuen, t'[waerheyts middelpunt :11(00 lal heb-· 
ben. daccetopperf1:e deel drievoudich is tegben het onderf1:e. Maer hoe 
de naelde dacrin beli-hreuen van meer houeken is, hoe die binne{chre­
Ufn naeldeos grootheyt vande ron~è naelde min verfchilt, d.1crom oock 
COnllen wy btn het oncindelick naerderen, een binnefchreuen (enen, 
min ver(chillende vande veru:lt~nde, dan eenich ghegheuen lich.1em 
hoe deen het (y;Daerom oock de langde der plaecs van diens (waerheyrs 
middelpunt tOt de(es, carter loude moeten,welèn dan eenighe langde 
die mueghdick is ghegheuen te worden, waer uyt ick aldus f1:rie: . 

A. Ntum aUe twte pllnten;n vnftheyden platt(en ftaende. &Bnnen 'lree 
punten gheIlelt 'Worden tlie mAJcatider ""erdn ftin ; 

O. Neut" "ft twee punten en ,olme"gbeen t\Vee puntengIJeffelt \Vorden 
die mal,ànder ~aerder fiin ; , 

O. Deft twee pnnten dan en flae" inglJteIt rerflheydenplaetfen •. 
1"B B S L V Y T. Het (waerheyts middelpum dan van yder naelde,deelt 

den as al(oo, dat het ll:uck naet den houck drieuoudich i~ an t' ander. 

VII Ev S CH. XIX VooRiTEL. 

W ES E ~ D E ghegheuen t'[\vaerheyts lnid-· 
delpUllt eens lichaemsende fijns deels, wiens re­
den an t"ander deel kennelick Îs: Het [\vaerheyts 
midddpUllt des anderdeels te vinden. . . 
, T'G ft E G H E VEN. bet ABC 0 een lichaem lijn, diens (waerheyts 

middelpunt E, ende BDA deel des lichaems,wiens fwaèrheyts middel­
Eunt F. 1" 8 I! G HEB R D~. Wy moeten t'(waerheyts middelpunt vin­
aen des ander deels BeD. T'w ERe K. Men fal freckenF E rot in 
G,alfoo dat F E (ukken .reden hebbe tot EG, als dHck BOC tottet 
fUck B. 0 A; lek (eg dat G t'begheerde fwaerheyts middelpunt is,des an­
der fticx BOC; waer af t'bewys ghe­
lijck (al fijn an t'bew)'s des 94 voorftels. 
Wy (ouden oock moghr:n voorbeelt c.. 
lètten van ee& heele doot, wie.ns ander 
deeloockeen door fy, maer (ulcx is 
openbaerghenGuch duer het tweede 
voorbedt des bouefchreuen 9'" voor-
I.lels in fOnden~ TtB E st V YT. We- D. 
lende dan ghegheuen 't'fwaerheyd.ts ' 
mid4elpWlt eeus licbaems ende fijns deels, wiens reqen an 't'ander de.el· 

M kennelick 
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the above that any polygonal pyramid inscribed therein will have the centfe of 
gravity in such a place that the upper part shall be three times the lower part. 
But the more angles the pyramid described therein has, the less the magnitude of 
th is inscribed pyramid will differ from the cone. We can ~therefore, by infinite 
approximation, inscribe a pyramid differing less from the containing cone than 
any given solid, however small. Therefore also the distance between the place 
of the centre of gravity of the former and that of the latter would have to be 
less than any distance that may be given, from which I argue as follows 1): . 
A. Beside any tUJO points in different places th ere can be placed tUJO points 

which are nearer to one another; 
O. Beside the present tUJO points there cannot be placed tUJO points UJhich are 

nearer to one another; 
O. T herefore the present tUJO points are not in different places. 
CONCLUSION. The centre of gravity therefore of any pyramid divides the axis 
in such a way that the segment adjacent to the angle is three times the other 
sègment. . 

PROBLEM VII. PROPOSITION XIX. 
Given the cent re of gravity of asolid and that of a part thereof, the ratio of 

which to the other part is known: to find the centre of gravity of the other part 2). 

SUPPOSITION. Let ABCD be asolid whose centre of gravity shall be E, and 
BDA a part of the solid, whose centre of gravity shall be F. WHAT IS RE­
QUIREO TO FINO. We have to find the centre of gravity of the other part 
BCD. CONSTRUCTION. FE shall be drawn up to G, in such a way that FE 
shall have to EG the same ratio as the part BDC to the part BDA. I say that G 
is the required centre of gravity of the other part BDC, the proof of which will 
be similar to the proof of the 9th proposition. We might also take as example 
a complete sphere, whose other part shall also be a sphere, but this is sufficiently 
manifest from the second example of the 9th proposition described above with 
regard to circles. CONCLUSION: Given therefore the centre of gravity of asolid 

1) Sec note 2 to p. 143, 
2) Cf. Prop. 9. 
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, kennelick. ts, wy hobben t'fwaerheyrs middelpunt 4es ander d:els g.~~ 
uOlldell, nael' den eyfch.· . '. . . . 

VI.I I EVSCH. XX VOORSTEL •. 

W_E SEN D E ghegheueneen·gh~corpe.l1aelde:: 
Huer fwaèrheyts 111idddpU11tte vil1den.. . 

T"G HEG HEVE N. Laet A.BC D.E F eengheoortenaeldelijn,diens 
deckfel A B.C, ende grondt D,E F.. T'B E G H E E 1l D.E. Wy moeten 
huer Cwaerheyts middelpunt vinden. T'w E ft C K •. Men fal de ghecor­
t;.e nadde v.olmaken ,daer an. liellende het ghebrekendc. A,B C G,j 
vindende H {waerheyts m, iddelpunt des driehoucx D E F.treckende d. en 
as G H~ wiens punt inden dri.ehouckA B C, fy I, daemaer {Wnen tee& ... 
kenenK,alfoodatGK drievoudich, . 
fy an K I: Infghelijcx L,alfo daf G 1< 
drievoudich fv an l H, ceeckenende· (i. 
1\1, al foo dar K L fulcke~reden heb. 
be toe L M:. ghelijck de ghecorte 
naelde ABC. 0 E F ~ tot denaelde 
ABC G; lek {eg dät M t"egbee(d~ 
fwaerh~yts middelpunt js.. . 

T' JI E. W Y s. L is f waerheyts mid;.; . 
delpuntdes heels, ende K des deels, 
ende ghelijck f'ondertle. deeltorte; 
bouenf1:e,.al(o K·Ltot.-L M,Daerom. :D. Ft 
M ,door heo' voorf1:el des lID boucx, 
is ebeghecrde (waerheycs middel· 
punr, t'wclck;wy bewyfcn moelien. 
Sghelijcx {al ()()("k den ~oortgane::k· . 
Lijn in allen anderenghecone naelden. T'Bl S LVYT. Werende dan-­
ghegheuen een ghecortenaclde: Wy h~bben .huer,fwaerhey.ts .middel. 
punt gheuondenJ. paer c:kn ·~y{ch.. . 

JX; Eysc.t. X·XI. VOOllSTE! •.. 

WE S .E N D E· gbeglieuen eenplatgrondich li­
·cnae.lTI foodanigher farm .ala. v.11t.:.Sijn .{w:aer~ 
heytsll1Îd:d-dpunttevinden. -. 

. . . 

T'G H E.G HE V EN. taet A een onghefchkkt .pJatgrondièh ·IiChltcm 
fijn. daris omvanghenin platten [0 veel alftfy.. TB I! co H BE 1\ D E.W, 
moetcnfIjn fwa.c:iheycs;middelpuoc vinden. T'W,E A ç,J[. Men [al 

- '. ,'üchaem 
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and that of a part thereof, the ratio of which to the other part is known, we 
have found the centre of gravity of the other part, as required. 

PROBLEM VIII. PROPOSITION XX. 
Given a truncated pyramid: to find its centre of gravity. 

SUPPOSITION. Let ABCDEF be a truncated pyramid, whose cover shall be 
ABC and the base DEF. WHAT IS REQUIRED TO FIND. We have to find 
its centre of gravity. CONSTRUCTION. The truncated pyramid shall be com­
pleted, adding thereto the missing part AB CG, finding H, the centre of gravity of 
the triangle DEF, drawing the axis GH, whose point in the triangle ABC shall 
be I, and af ter this, K shall be marked in such a way that GK shall be three 
times KI. Likewise L in such a way that GL shall be three times LH, marking M 
in such a way that KL shall have to LM the same ratio as the truncated pyramid 
ABCDEF to the pyramid ABCG. I say that M is the required centre of gravity. 
PROOF. L is the centre of gravity of the whole, and K that of the part, and 
as the lower part is to the upper, so is KL to LM. Therefore, by the Ist propo­
sition of the Ist book, M is the required centre of gravity, which we had to prove. 
The same procedure mayalso be applied to any other truncated pyramid. CON­
CLUSION. Given therefore a truncated pyramid, we have found its centre of 
gravity, as required. 

PROBLEM IX. PROPOSITION XXI 
Given a polyhedron of any form whatever: to find its centre of gravity 1). 

SUPPOSITION. Let A be an irregular polyhedron, enveloped by any number 
of faces that may occur. WHAT IS REQUIRED TO FIND. We have to find its 
centre of gravity. CONSTRUCTION. The solid shall be divided into the smallest 

1). Cf. Prop. 6. 
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l'}jehaem d~len inde"'nalderi dieder ten weynichllen ende bequamelicxt 'Jrlll1llJt. 
uyt vallen wlllen.T en quaetllen eommende men earl als duer ghernec. 
nc: reghel, alle platgrondichlichaem in foovee1 naelden deel en allt: plat-
ten .heeft, ftellende eenichpunt int liehaem voor'haer gherneene fop. 
Dit Joo f~nde, men 1à1 yder naeldens Cwaerheyts middelpunt vinden . 
·duer het ,17" .voorfiel. Daer naerom re vinden 
.l'ghemeeneCwaerhey.dts middelpunt vim twee 
.naelden. men {ahulfchenhaer fwaerheyts mid .. 
delpunten een bakk treeken,die dedende in Cule .. · 
ken reden als haer twee naelden tol: ·malcanderen 
.fijn, weluerllaende t'cordle deel naer de Cwaerlt:e 
. naelde •. Ende ioder feluer vougben {almen daer-
toe vergaderen.de derde nadde.ende alle.d'ander, , 
ende t'punLdcn'bakk al {co ten láètften dedende, . . 
Jal t!~gheerde Cwaerheycsmiddelpu11t Cljn, W~r af t'bewys ?pell?aer is. 

TB ES LV yT. Werende dan gnegheuen_een platgrondlch llchaem 
foodanigher forin alft valt, Wy hebben1ijn fwaedicytSmiddeIpunrghe. 
uonden, naee den he)'{çh. '. . . .. 

X·IIJ. V'ERTOOCH. X-XIL VOORS·TeL • 

. . y DE R '~branders 1\vaetheyts luidddpuntis CmDiJs4 

inden as. . I',l1l1nud •• 

. ·Het Cwaerheyts middelpunt cles rechten branders inden as te ,wefen 
.ss duerghemeene wetenfchap openbaer, wy {\iJlen dan alleenelick t'v~ 
heelt ftellen des'gheens diens as opden grondt cromhouckich .is. 

TG H I! G IJ I! VEN. lace 
ABC een '. brander wefen 
.diens grondtB'C Cy, ende 
den asA D daerop erom .. 
houckich. . 

TB E GIf·J·E R D I!. VI, 
moecé bewyCendattet Cwaer .. 
heyrs middelpunt in A Dis •. 

TB ERE YTS.E t. Laet 
ons den brander {nien met 
twee .~latten :'EF,' G H eue. ~::~~~~~~ 
wydic 'landen grondtr~ C, .13~s::===-:::::: 
wekker ghemeene meen ~ 
mer den as A 0, fijn J, Kj 
Ende laet ons trecken de li. C 
men E l~ F M. G N, 1;1 0: 
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and most suitable number of pyramids that can be made from it. In the worst 
case, any polyhedron can by a common rule be divided into as many pyramids 
as it has faces, taking some point in the solid for their common vertex .. This 
being 50, the centre of gravity of each pyramid shall be found by the 17th· 
proposition. Af ter this, in order to find the common centre of gravity of two 
pyramids, there shall be drawn between their centres of gravity a beam, which 
shall be divided in the same ratio as its two pyramids have to one another, that 
is to say: the shorter segment adjacent to the heavier pyramid. And in the same 
way the third pyramid shall be combined therewith, and all the others, and the 

. final point of division of the beam will be the required centre of gravity, the 
proof of which is manifest. CONCLUSION. Given therefore a polyhedron of 
any form whatever, we have found its centre of gravity, asrequired. 

THEOREM XIII. PROPOSIT,ION XXII. 
The centre of gravity of any paraboloid is in its axis 1). 

It . is manifest by common knowledge that the centre of gravity of a right 
paraboloid is in its axis. We shall therefore only give the example of a para­
boloid whose axis is at oblique angles to the base. 
SUPPOSITION. Let ABG be a paraboloid, whose base shall be BG, and the 
axis AD at oblique angles thereto. WHA T IS REQUIRED TO PROVE. We have 
to prove that the centre of gravity is in AD. PRELIMINARY. Let us intersect 
the paraboloid by two planes EF, GH, parallel to the base BG, whose points of 
intersection with the axis AD shall be I, K. And let us draw the lines EL, FM, 

1) Cf. Prop. 10. The reader may be reminded that paraboloid means a segment of a 
paraboloid of revolution. If this segment is cut off bya plane perpendicular to the axis 
of revolution, the segment is called "rechte brander" (right paraboloid). 
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ende LM, NO, G H, {ullen*laneronden welènghdijck an t'lanckront 
B C; ende laet E M met G 0 pilaren lijn uye de (èluè beCchreuen. 

T's E wv s. Wam L 0 "'halfiniddellini des lancrolldts L M euen isan 
DM.oÖck an NI, ende 10. [00 fall 0 as lijn des pilaers E M ,inde­
welcke diens pilaet·s Cwaerheyts middelpunt is: Ende om de felue reden 
fal t'rwaerheyts middelpunt des pilaers G 0 oock Welen in K I, ende 
vernolghens t'fwaerheycs middelpunt des lichaems uyt die twee 'pilaren' . 
vergaert is in K D, daerom OOCK in AD •. Maer hoe daner fillcke pila •. 
ren indé brander meer beCchreuen worden, hoe dattet verfchildes bran­
ders ende der binnefchreuen form van fulcke pilaren vergaert. minder is. 
Wy eonnen dan duerdat oneindelick naerderen fulcken form binnen 
den brander fiellen, dat huer verfchil minder fal wefen, dan eenich ghè­
gheuen lichaem hoe deen het fYi Waer urt volght dat llellende A D· 
voor fwaerheyrs midddlini des branders, (00 fal c'fialrwiche van\.d'een 
Jijde tot d'ander, miil verfchillen dan eenighe {w:!erbeyt di,emen foude 
ronnen gheuen, waer uytick aldus firie: . . ' 

A. Nellen alle verfthiliende ftalt(wAerheden, ,anten {wmbeyt gheO,I,. 
. . Worden minder dan haer verfchil; . 

O. Neuen d'efo jlal1fwaerbedenvan d'eene en dand" ftide de/branders,. 
en '4n gheen {w~h'J'gheflelt worden minder dan b4tr ,,,Pbil; 

. Ö. Defe jlal,(w4eTbetJm dan van leene ende dAnder fiide des branders en 
verfthiUen niet. 

Daerom A D is haer fwaerheyts middellini; TB ES L V V T. Y derS' 
branders {wae,heyts middelpunt da.n .. is inden aS;;.t"welckwy bewyfen 
modl:en. 

x. EVSCH. xx J 11. VOORSTEL. 

WE SEN DE ghegheuen een brander:. Huer 
f\vaerheyts middelpunt te vin.den. . 

TG H J! G H E V J! N. lact ABC een brander weren diens fop A • enàé 
as A D fy .. T'B 11 G HE E R D E. Wy moeten (jin fwaerheyes mIddel­
punt vinden. T'w E 1l C K. Men fal den as A Din Ededen, alloo dat 
A E dobbel fy an E Dt ende E fal t'begheerde fwaerheyts middelpunt 
fijn; T'welck bewefen is duer Frederick Commandin tnt 19 voor fielt 
waer af den fin verclaert naer pnfe manier {oodanich is. T's E W Y s. 
bet den brander doorfneen worden met een plat F G, euewydich van­
dengrondr B e,ende duer t'middcldes as H,ende fniende deuyrerften 
des branders in I, K, ende laet BeG F e_nde I KLM twee pilaren fijn. 
be(chreuen omme den brander, wiens middelpunten N, 0, ende I K 
P ~en pilaer binnen den brander, wiens {waerheyrsmidddpunt oock 
o fijn [al. Nu want ghelijck A D tot A li, t'wekk is alu tor I, al(oo . 

t'tondt 
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GN, HO; then LM, NO, GH wiU be ellipses similar to the ellipse BC. And let 
EM and GO be prisms described tbereon. PROOF .. Because LD, tbe semi-diameter 
of the ellipse LM, is equal to DM, also NI to Ia 1), ID will be the axis of the 
prisrn EM, in which is the centre of gravity of the said prism; And for the same 
reason the centre of gravity of the prism GO will also be in KI, and consequently 
the centre of gravity of the solid composed of those two prisms is in KD, and 
therefore also in AD. But the more of such prisms there are inscribed in the para­
boloid, the less will be the difference between the paraboloid and the inscribed 
figure composed of such prisms. We can therefore, by infinite approximation, 
place within the paraboloid a form such that its difference with the paraboloid 
shall be less than any given solid, however smal!. From which it follows that, 
taking AD for the centre line of gravity of the paraboloid 2), the apparent weight 
of one side willdiffer less from that of the other than any gravity that rnight be 
given, from which I argue as follows 3): 
A. Beside any different apparent gravities th ere can be placed a gravitr less 

than their difference; 
O. Beside the present apparent gravities of one side of the paraboloid ande the 

other there cannot be placed any gravity less than their difference; 
O. Therefore the present apparent gravities of one side of the paraboloid and 

the other do not differ. 
Therefore AD is its centre line of gravity. CONCLUSION. The centre of 

gravity therefore of any paraboloid is in the axis, which we had to prove. 

PROBLEMX. PROPOSITION XXIII. 

Given a paraboloid: to find its centre of gravity 4). 

SUPPOSITION. Let ABC be a paraboloid, whose vertex shall be A and the axis 
AD. WHAT IS REQUIREO TO FINO. We have to find its centre of gravity. 
CONSTRUCTION. The axis AD shall be divided in E in such a way that AE 
shall be double of ED; then E will be the required centre of gravity, which has 
been proved by Frederick Commandinus in the 29th proposition, the purport of 
which, explained in our own way, is as follows. PROOF. Let the paraboloid be 
intersected bya plane FG, parallel to the base BC and through the middle point 
of the axis, H, and intersecting the extremities of the paraboloid in I, K. And 
let BCGF and IKLM be two prisrns circumscribed about the paraboloid, the 
centres of said prisms being N, 0, and let IKPO be a prism witbin tbe paraboloid, 
tbe centre of gravity of this prism also being O. Now because as AD is to AH, 

1) The text has "also to NI and NO", hut this is ohviously amistake. 
2) Cf. note 3 to p. 227. 
3) See note 2 to p. 143, 
') It is to he noted that the reasoning here deviates from that of Props II and 12. 

A lemma corresponding to Prop. 1 1 is not needed here. 
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"rondt B c: tottet rondt I K, 
. {co fal den pilaer B G lule. 
ken reden hebben tOC den 
piJaer .1 L, als 1 tot I, daer­
om laet B G weghen 1 tb , 
cnde I L I tb: Maerhuer 
{wacrheydcs middelpunten 
fijn N, 0, de lini dan NO. 
{al balck lijn de {e1ueghe­
deelt in huer ermen, dSt is 

M_ A 
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in R, alfoo dat NR· dobbel . Q.:... D P C 
{yan R O,.[oofal R {waer- . 
heycs middelpunt lijn der rweeomme(cnreuen pilaren, ende 0 ifivande 
binnefchreuen, ende R Cal (00 verre ~an E vallen, als 0 ,'an E, te weren 
elck

J

1
Z van A D~ Ende fula (al- in ane anderen der ghelijcke voorbed­

denoock alfooghefchieri, M.1er op dattet c1aerder-fy ~ Wy [ullendet 
noch een befondervoorbeelt af befchrijueu aldus: _ 

1aet ons den brander ABC Ïloch een mael fnien duer de middelen 

Z, 'ti. I B.'tI/I 
v'l,oo/Jonius , 

IJ.V.n. . .fl. E 

- van AH, ende H D, daer uytteeckenende vier omCchreuen, ende drie 
binneCchreuen. pilaren, als hier onder, alwaer A 0 des branders as is, 
ende der pilaren middelpunten lijn I, K, L, M~:endé A E fynoch -dobbel -
al) EDalsvooren, NuwantghelijckADtotAN (t'welckisals .. cocJD,'U.r.B.'U. 
3Jalfoohec rondt Be tottet ApDU~niUl. 
rondt 0 P, foo fal den pilaer--

. B:F Cukken reden hebben tOt 
-den pilaer 0 ~ als 4- tOt ~, 

ende om de felue oirfaeck fal 
B_F fulckenrcden hebben tot 
de derde diens middelpuilt K. 

: als .. tot 1, ende tot den om­
fchreuen pilaer wiens middel­
punt I, als 4- tOt I: Oaerom 
laerdronderfte der om(chre-

. uenpilaren weghen 4- tb~d'an-
-der 3 tb. devolghende 1. tb.de­
hoochfte I fu: Laet oock om 

A 

4·1: 
D c 

de (eIue reden de leegfie der binne{chreuen pilaren weghen ~ tb, d'an­
der 2. it, de laetfte J fu~ T'welck {oo fijntfe, ende anghelien alle de 
{waerheyts middelpunten ende der pilaren {waerheden bekent ti jn, [00 
ifi openbaer duer het loC voorileldes I'· boucx,d:mer fwaerheyrs middel:: 
punt der vieromfchrenen pilaren f~lvallen in l. aIfo dat L E fal doen 
2 ~ van A D, ende der clrie binnefcmeuen pil~ren (al vallen in S, alfoo 

_ _. M3 ~ 

.1 
I 
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viz .. 2 to 1, so is the circ1e BC to the circ1e IK, the prism BG will have to the 
prism IL the ratio of 2 to 1. Therefore, let BG weigh 2 Ibs and IL 1 lb. Their 
cen.tres of gravity are N, 0; therefore the line NO will be beam, which being 
divided into its arms, viz. in R, in sueh a way that NR shall be double of RO, R 
wiU be the eentre of gravity of the two circumseribed .prisms, and 0 is the eentre 
of gravity of the inscribed prism; then R will be the same distanee from E as 0 
from E, to wit eaeh iz AD 1). And this will be the same in all other examples 
of the kind. But in order to make it c1earer, we will describe a special example 
thereof, as follows: 

Let us intersect the paraboloid ABC onee again through the middle points of 
AH and HD, drawing four cireumseribed and three inseribed prisms, as shown 
below, where Ap is the axis of the paraboloid, while the centres of the prisms 
are I, K, L; M, ano AE shall still be double of ED, as before. Nov" because as' 
AD is to AN (viz. 4 to 3), 50 is the eircle BC to the eircle OP, the prism BP 
will have to the prism OQ the ratio of 4 to 3, and for the same reason BF will . 
have to the third prism, whose eentre is K, the ratio of 4 to 2, and to the cireum­
scribed prism, whose eentre is I, the ratio of 4 to 1. Therefore, let the lowermost 
of the circumscribed prisms weigh 4 Ibs, the second 3 Ibs, the next 2 Ibs, and 
thetopmost 1 lb. Let aIso, for the same reason, t)1e Iowermost of the inscribed 
prisms weigh 3 Ibs, the second 2 Ibs, the Ia~t 1 lb. This being so, and all the 
centres of gravity and the gravities. of the prisms being known, itis manifest 
by the 2nd proposition of the lst book that the centre of gravity of the four 
eireumseribed prisms will fall in L, in sueh a way that LE will make ~ AD '2), 
and that the centre of gravity of the three inscribed prisms will fall in S, in such 

1) This may be seen by applying Prop. 2 of Book I: 
1 1 t 5 

If AD = a, DR = DO + "3 0N =7;a+"6 a =12 a. 

(
5 t) t t t t Therefore RE = D R - DE = 12 -"3 a = i2 a, whereas EO = "3 a - 7; a = i2 a. 

2) This has probably been found by repeated application of Prop. 2 of Book I. It may 
be vcrified by using the formula for the centre of mass of a compound figure relatively 
tof Be, which gives 

for the circumscribed figure: 

1 3 5 7 
DL= 4.8' + 3·8'+ 2.8'+ 1.8' 3 

10 a='8'a. 
t 3 5 

DS = 3·8' + 2.8' + 1. 8' 7 
6 a = 2'4 q. for the inscribed figure: 

Hence LE= ~a-.!.a=.!.a and SE= 1 7 1 8 3 24. "3 a -2'4 a = 2'4 a. 
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94 - $. ST 11 V f N si •• _ ~ (:) v ç te 
datSEooc1çC-tidoen :t~ van AD.Dees tWee punten dan LtndeSval· 
len wederomeuenvet:revan·E.· ." . 
-Maer Joomen om den brander {chreue filkke ac:hc~pilaren ,endo 
feuen .daer binnen, menfal fukke punten noch cru~w~dich vinden 
van:E;cewetenekk :8 va'l A D. . ' . 
. . c11aer Coomenom den brander (chl'euefoodanighe fdl-hien pilaren, 
ende vijfrhien ,daerbinnen, men f.'ll [ulcke punten nocheuewy_ 
dich .vinden van'E, te weten dek 9'6 van AD: Inder.voughen dat JlCC 

ver[chil der volghende in[chnjuing, álrijc den helft is .. dèrvoorgaende, 
d:ter af wy naer t'noodàecklick veolOlg in allen [oudcn.trachten,.ren 
waer.wy dat'lieten om de COfthc:yr. '. . 

Dit [00 [ynde E is r'[waerheycs midde1punc des ghegheuen-branders: 
wantlatet(Cootmuegltelickwaer) daerbuyteniijn tuffi::hen EL olie ES,' 
men (al dan duer de oneindelicke omlchrijuing di binnefchrijuing ve- . 
Ier pilaren,daer toe commen,dattet [waerheyrs middelpunt des omfdu-e­
uen fonns,leegher falwmmen dan des hranders:ofce der.binnefchreuen 
form,hoogher dan' des branders, t'welékommueghdick is. Ten is dan 
gheen ander punt dan E, t'welck w)' bewyfen moe Hen. . 

T' BES L V Y T. Wefende dan ghegheuen een brander, wy hebben. 
fijn fwaerheytSJnidpelpunr gheL1ond~n. paer den eyfch. 

M E IJ. C X T. 

AN G H E·S'IEW des driehoucx lini vandenhouck tot· int middel der 
fijde, van r(waerheyts middelpunt in fukken reden ghedeelt wordt, als 
defen as des branders duer her 4 e voorfiel, [00 volgt dat inden driehouck: 
der ghelijcke ghedaenten fullen heuonden worden duer omfchreuell 

. ende binne(chreuen vierhoueken, ghelijck hier vooren ghefchiet is met ' 

. omfc!lIeuen .ende ,binnelëhreuenpilaren •. 

:x I.Evs eH. ,leX,! I IJ. VOORSTPt. 

W ES END E ghegheucn een ghccorrenbran­
der: Huer fwaerheyts lniddclpullt te vinden. 

T'G HEG HE V EN • Laet ABC 0 een. ghecorten.brandedijn, diens 
dedêl A B, ende grondt De, ende as E:F .. 

T'B EG HE BRD E. Wy moeten huer fwaerheyts middelpunt vindèn •. 
Tw ER C K. Men fal den gheeorren brander .volmaken, daer an 

/tellende t'ghebrekende AB G. Daernaer (almen reeckenen H, altoa 
dat G H dobbel fy an H E, (~helijcx,I al[o dat G I dobbel fy an I F, 

. daernaer K, alfoo dat I H fulcken reden hebbe tot I K. als den ghe. 
corcen brander ABC D, tottetbranderken A B G: . lek feg dat K t'be. 
'. . gheerdc 
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a way that SE will also make ~ AD. These two points Land S therefore are 
again at the same distance from E. 

But if eight such prisms be circumscribed about the paraboloid and seven be 
inscribed therein, similar points will be found stiU equidistant from E, to wit 
each ~ AD. 

But if sixteen such prisms be circumscribed about the paraboloid and fifteen 
be inscribed therein, similar points wiU be found stiU equidistant from E, to wit 
each ~ AD. In such a way that the di stance found in the next inscription is al­
ways half that of the preceding, and in this way we might continue but that we 

, have omitted it for brevity's sake. 
This being so, E is the centre of gravity of the given paraboloid .. For let it 

be (if this were possible) beyond it, between E and L or E and S; by infinite 
circumscription and inscription of many prisms the result wiU be attained that 
the centre of gravity of the circumscribed figure wiU come below that of the 
paraboloid, or that of the inscribed figure above that of the paraboloid, which 
is impossible. Therefore it is none other point but E, which we had to prove. 
CONCLUSION. Given therefore a paraboloid, we have found its centre of 
gravity, as required. 

NOTE. 
Since the line in the triangle from the angle to the middle point of the side 

is divided by the centre of gravity into segments having the same ratio as those 
of the axis of the paraboloid, by the 4th proposition, it foUows that in the 
triangle by means of circumscribed and inscribed quadrilaterals figures analogous 
to those found above with circumscribed and inscribed prisms wiU be found. 

PROBLEM XI. PROPOSITION XXIV. 
Given a truncatedparaboloid: to find its centre of gravity 1). 

SUPPOSITION. Let ABCD be a truncated paraboloid, whose cover shaU be 
AB and ~he base DC, and the axis EP. WHAT IS REQUIRED TO FIND. We 
have to find its centre of gravity.CONSTRUCTION. The truncated paraboloid 
shaU be completed, adding thereto the missing part ABG. Af ter this, H shaU be 

. marked in such a way that GH shaU be double of HE, and likewise I in such a 
way that IG shall be double of lP; af ter this K in such a way that IH shall have 
to IK the same ratio as the truncated paraboloid ABCD to the small paraboloid 

1) Cf. Prop. I;. 

. , 
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VAJlJ>.E BIGHJMSitEH DEI\ \V~EG,.HCONSr. 'I .. · 
gheerde fwaerheyts middel .. 
~m~ G' 

T'BBWYS. lisfwaerheyts. 
micWelpuntdes heels 0 CG,. 
ende Hdes deels A· B G, ende . 
ghelijck f'ander deel ABC D, 
tor dir deel A B G, alfoo Hl 
tot 1 K duet t"Werck,daerom' .. 
X, duer het 1 9- . voorftel • is 
t'begheerde . fwaerheyfs mid ... 

. delpunr.t"Welck. WY: bCwyfen. 
moeften •. 

T'B 8 s.t VYT. Wefende dan.gheghelleneen ghecOrten brander J VI1 
hebben huerfwaerbqcs middelpunt ghcoonden naer den eyfdl.. 

Eut»" 1)1.$ J'w.liJUN .• ovç~. 
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ABG. I say that K is the required centre of gravity. PROOF. I is centre of 
gravity of the whole DCG, and H of the part ABG; and as the other part ABCD 
is to thc;! latter part ABG, so is Hl to IK by the construction. Therefore, by the 
19th proposition, K is the required centre of gravity, which we had to prove. 
CONCLUSION. Given therefore a .truncated paraboloid, we have fo~nd its 
centre of gravity, as required. 

END OF THE SECOND BOOK. 
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INTRODUCTION -

In this work Stevin deals with the practical applications of the Art of Weighing 
in tools and engines. In the Preface the reader is warned that the theory developed 
in the preceding work does not permit of treating this subject with anything like 
completeness: it only leads to conditions of equilibrium, but does not provide 
information about the additional force required to produce motion and to main­
tain it. 

Proposition I teaches an empirical method of deterrriining the centre of gravity 
of any body by suspending it in different ways and determining the point in which 
the verticals through the points of sus pension meet. The propositions 2-4 are 
devoted to the ordinary balance. According to Stevin the ideal form of this in­
strument is that in which the equilibrium of the non-loaded balance is indiffer­
ent. In Prop. 2, instructions for its construction are given with this end in view; 
for practical reasons, however, a slight deviation in the direction 'Of stabie equili­
brium is permitted. Prop. 3 deals with the problem what weight has to be put 
in one of the pans of a balance in stabie equilibrium in order to keep the beam 
in a given position. In Prop. 4 the equilibrium of the beam is unstable, and it 
is asked what weight the pans must have if the equilibrium of the completed 
balance is to be indifferent. In Prop. 5 the construction of a steel yard is described, 
in Prop. 6 that of a so-called oblique balance, i.e. an instrument enabling given 
forces to be exerted in given directions. Prop. 7 contains the practical applications 
of the lever; in Prop. 8 various. cases in which weights have to be carried are 
treated by means of the theorems on the composition of parallel or concurrent 
forces, proved in the Art of Weighing. In Prop. 9 the theory of the lever is 
applied to the windlass and to other implements for displacing heavy loads, es­
pecially ships to be hauled. 

The final Prop. 10 gives a very elaborate treatment of an instrument designed 
by Stevin, to which he gives the name of Almighty, thereby expressing that 
theoretically the mechanical advantage may be increased indefinitely. 
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Simon Steuin wenfcht. 
DEN BVRGMEESTERS 

ENDE R.EGIERDERS DER 
STADT NVRRENBERG 

VEE L ' G HEL V ex. 

~~~D'\ HEL I IeT onnutte coft vvaer, 
r~ .. "'OU[V"'\ een groote frercke grondt te leg­

ghen, die een [vvaer ghefticht 
~~~~ draghen can, fonder eintlick 

eenich ghebau daerop te vvillen 
brenghen ; Alfoo is de * fpiegheling inde be- Thmï.. 

ghinfelell der confien verloren arbeydt, daer 
c'einde totte * daet nict en [hca. Ghelijck oock 'ElftSu,.. 

na de natuerlicke oirden , 'dien grondt voor 
t'opperghebau gaedt, al[oo defe ipiegheling 
.voor huer daet. Dit [00 lijnde, ende vooren 
befchreuen hebbende de BeghinCelen der 

. Weeghconft,foo ift vouglick de \V EEG H D.·A E T PrtlxÏtJ. 

te volghel1; Oock my niet onbetamelick , de 
[elue an ulieder E. Heeren, toe, te . eyghenene 
ende dat om drie beronder redenen: D'eerfl:e, 
dat haer * voorftellen niet alleen onghehoorr, Z?,jilÎ" 

. maer oock nut fijn. D'ander,àat haervoorde- . 
ring van nerghens merckelickel' te vervvach-

a ~. 'ten en 
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Just as it would be useless to lay large and strong foundations which can support 
a heavy edifice without ultimately wishing to erect any building thereon, thus 
in the elements of the arts theory is lost labour when the end does not tend to 
practice. Just as, in the natural order of things, the foundation precedes the 
building, thus theory precedes practice. This being so, it is appropriate that, 
having described the Elements of the Art of Weighing hereinbefore, I should fol­
low this up with the Practice of Weighing. Nor is it improper for me to dedicate 
same to Your Worships, such for three special reasons. The first, that its pro­
positions are not only unheard-of, but also useful. The second, that its further­
ance was to be expected from nowhere more clearly than from those with whom 
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ten en fcheen, dan vande ghene dler de Con-
fien inde grootfie acht lijn, vvaer af niet alleen· 
enghetuyghen de {chrrnen veler gheleerden, 

Ejftél4. lnaer oock felfs ti onderfarens c01}ftighe * da­
den, ver(preydt in allen houcken des vveei"elts. 
De laerfie ende voornaemfie, dat ick myduer . 
lillcx toecommende voorthelpers .. hoopte te 
bereyden, tot {eker daderi mijns voornelnenSj 
Met vvelcke eindelicke meining hier einden­
de, vven{ch V. H. alle voor{poet ende vvel~ 
varen. Vyt Leyden in Oogfl:maendt des 
1586e. Iaers. . 

ANbEN 

'. 
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the arts are held in the greatest esteem, to which is borne witness not only by the 
writings of many scholars, but also by the ingenious works, of your subjects, 
scattered in all parts of the world. The last and most important, that in this 
way I hope to gain future collaborators, for carrying out my projects. With which 
final thought I here conclude, and wish Your Worships all prosperity and health. 
From Leyden, in Harvest Month of the year 1586. 
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ANDEN 
. J 

LES E R. 

G;:I~~~II:?A- V A NT ;n ettelick.!" ~oorileUen tleI'P'~tDJit;'1J" 
\V/ ee$hdaet ghehandelt. [J. 'Worden rvande 

U\l!I7.lYIlYd:/iIlI roeritlen ·der lichamen, [00 heeft my-goet 
gheaocht~ eer 'WJ tot de Jaeeft eommen:J den 
Lefer ~Iandtes 'Wat te ~ercl4ren. Te 'We-

. ten dAt de WeegheotJfl ons aUeenlieftleert ~ 
het roerende ter euelflalt'Wichticheyt brenghen metttt teroe­
ren. Angaende t'ghe"Wicht ofte de m4Cht~ die t'roerende bo­
uen ázen noeh behouft, om hetteroeren ter roerliek,ç daet te 

. crygen (-welcftghe'Wicht l!fie ma.:ht, ouer'Winnen moet des te-
roerens beletfef; dat inyder teroeren • onfcheydeu'ck,ç anckuzng Infipar4bil. 

u) de Weeghconfl en leert dat ghe'Wicbt ofte die m4Cht niet aw4&nS. 

" W ifconJllicft ~inden, J'oirf aecJt iI dattet een gheroerde ende ~fhtmll­
ft,n beletfel niet" et«rednich en it mettet ander g heroerde mde ~~Dj,Drti07jjl-
fiin beletlel. e9J.f.ter op dat den fin ~an. de/en duer ghelqcftnis lu. . 

opentheksr l'erfl#n 'W:Jrde:J [00 laet by "tJoorbeelt een )Jp~hen 
bek!nder f-wJ,er'~f!Jt:J te treck!n Jiin cp een bereh ofte hoochde 
bek§nder /leylheyt; lck..feg dat de Weeghdaet leert, föo duer 
het +' ~txJrbeelt du 9t11 "Pcor.r1els blqcken [al:J hoe graote n14Cht 
met die 'Waghen euefldlt-wichtich, ofte euemacht;ch Ja! flaen, 
Jonder t'anJien roerftl met fon belet, a's ajfen teghen de bufJen:J 
raeyers teghen de flraet, -waghen leghen de locbt, ft}c. 'Welck! 
macht des beletfeu de WeeghconJl niet etlleert "tJinden" om dat 
fu1ck,ç beletfelen ende hacr glJeroerden in gheen e~eredenheyt en 
beil#1l:Jlo'Wy hier (outkn r:omzen bethotmen:J 'Wcerleghende de 
j/rijtredens "Patltle gIJene die in "Pa!lmde r~aerheJC1I de contra- ArgummtR.· 

rie meinen, ten ~#r ons "Poormmen 14, in tlefe Weeghconfl al. 
leenlicftmet de kerillg "Poort te 'Varen, ende J'oude thvJinghen 

. a3· 
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TO THE READER 

Because in several propositions of the Practice of Weighing the motions of 
bodies wilt be dealt with, I thought it advisable, before coming to the matter, 
to explain something of it to the reader. T 0 wit, that the Art of Weighing only 
teaches us to bring the moving body into equality of apparent weight to the body 
to be moved. As to the additional weight or the force which the moving body 
requires in order to set in motion the body to be moved (which weight or force 
has to overcome the impediment ofthe body to be moved, which is an inseparable 
attribute of every body to be moved), the Art of Weighing does not teach us 
to find that weight or force mathematically; the cause of this is that the one 
mov..ed body and its impediment are not proportional to the other moved body 
and its impediment. But in order that the meaning of this may be more openly 
understood through an example, let a wagon of known gravity have to be drawn 
up a mountain or height of known steepness. I say that the Practice of Weighing 
teaches, as will become apparent from the 4th example of the 9th proposition, 
what force will be of equal apparent weight or equai power to that wagon, 
without considering the motion with its impediment, such as axles against the 
bearings, wheels against the road, wagon against the air, etc.; the finding of 
which force of the impediment the Art of Weighing does not teach, because these 
impediments are not in any proportion to their moved bodies, as we might here 
prove, refuting the arguments of those who think the contrary to be tme of 
falling gravities, but that it is our intention merely to continue the instmction 
in this Art of Weighing and to reject elsewhere the old errors concerning the 
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6 . 
der owichtighe ghedaenten elders te "cr'Wot'fen • . 3vIertl ooek.. 
dat defe ~nnü der.e"eflalt~ichticheyt tot tie faeck.. ghenoueh 
doet ~ 'Want ligg.1 hende in elc~ fchael des'Waeghs eue"Peel. ghe-

. \1,ichts ~ghel~ck.. "'Y dan "Weten( hoe'iPelde ~aegh ooek. haer belet 
desroeifels heeft) áat--tottet roerftl derfcha!en luttel machts 
behouft ~aIfoo in aam anderen. ' . 

. 7)itû "Pan t'helet des roerfels tot dien einde ghefejt~ op dat 
yemfnt duer tie daet~. de roeren~ macht altemet 'Wa; grooter· 
heumdende~ilan degheroerde~ meten denek§ Julix t ghebrecft . 
der confl te'Wefen~ maer noot[aeclick.~ ouermidts, alr "Ponren . 
ghefeyti4~tJroerendebouen deeueflalt'Wichticheyt {ao t'Veel 
r~aerder ofte rJktChtigher moet ftin~ tlm het teroeren ~ dattet· 
fokk. beletouer~int. Ten anderen~ op dAt niemant; die hem 
. in folCk! fch~n "Pán eueredenheyt mo{h~ betro@en;,beároghen 
en ' ... orde.; t''Welclt de~ ghenen Jáe,fichtelicxt ghebuert , die 
ftlalfche "Poor vparachtich houden. 

D. ES B ":eeghdaet Cal veruaten d~ wer~1i~ke~ vinding des fwaer­
heyts mldddplats, fwaerheyts mlddellim, en fwaerheyts middel. 

punts: y oort de making des alderuolmaecften Waeghs, met verdaring 
·van edlcke huer ghedaenten •. Oock den aldervolmaecften OnfeJ. Wy­
der, de ghedaenten der fteerten daermen gJ.tewelt me·doet:De ghedaen­
te? der ghedreghellghewich~en; Der'Windafièn; Der g~trocken ghe­
wIChten; Ende des Almachadu. 

DE WEEGH-
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qualities of weights1 j. Note also that this knowledge of equality of apparent 
weight is suffident for the purpose, for if the same weight lies in either pan of 
the balance, as we th en know (though the balance also has its impediment to 
motion j that little force is required to move the pans, thus it is also in all other 

" cases. 
The above has been said about the impediment to motion in order that some­

one, finding in practice the moving force to be perhaps slightly greater than the 
force moved, may not think this to be a defect of the art, but may understand 
it to be necessary, since, as has been said above, the moving body, over and above 
the equality of apparent weight, has to be so much heavier or more powerful than 
the body to be moved that it overcomes the impediment to motion. Secondly, 
in order that na one, relying on this apparent proportionality, shall be deceived, 
which may very easily happen to those who hold the false to be true. 

ARGUMENT 
This Practice of Weighing is to contain the fin ding by practice of the centre 

plane of gravity, centre line of gravity, and centre of gravity. Further the con­
struction of the most perfect balance, with an explanation of several of its pro­
perties. Also the most perfect steelyard. Further the properties of the levers by 
which a force is exerted, the properties of weights that are being carried, of 
windlasses, of weights that are being hauled, and of the Almighty. 

1) This promise will be fulfilled in the second chapter of the Appendix 10 Ihe Art of 
Weighing. See the present volume, p. 509. 
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DE WEE G H D A E·T:::Z':~~; 

"BE-SCHREVEN DVER 
SIM· o. N S T E V I N. 

I. Voo 1\ 5 1" EL. 

W E SEN D. E gheghcuen een ,lichaem van 
form foot valt:Sijn {waerheyts middelplat,fwaer­
heyts riliddellini, ende f\vaerheyts lniddelpunt 
werckelick te vinden.. . _ 

1«· VOORJIEEtT. 

'I"G BB G H E VEN. Lact A B een lichaem fijn van form (Oot valt. 
T'a E G HEl! R D E. Wy moeten. fijn Cwaerheyts middelplat , fwaer .. 

heyts midd~llini, ende fwaerheyts middelpunt werckelïck vinden. 
'PWB Rex. Men Cal rlichaem hanghen andecoorde CD, t~ecken­

dè duer t·opperfte punt C,de rechte lini E F ~hanghende uye de fclue lini' 
twee fijne draen met haren ghcwichtkens, als E G •.. F H, neuens het 

lichaem A B,ende t"plat veNaet talfchen de linien G E, F H" t'WeIck by 
- ghedadll: 
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THE PRACTICE OF WEIGHING 
Described by Simon Stevin 

PROPOS,ITION I. 

301 

Given a body of any farm: to find by practice itscentre plane of gravity 1), 
centre line of gravity, and centre of gravity. 

EXAMPLE I 
SUPPOSITION. Let AB be a body of any farm. WHAT IS REQUIRED TO 
FIND. We have to find by practice its centre plane of gravity, centre line of 
gravity, and centre of gravity. CONSTRUCTION. The body shall be hung fram 
the card CD, upon which through the highest point C shall be drawn the straight 
line EP, from which line shall be hung twa thin threads with their small weights, 
as EG, PH, beside the body AB; then the plane contained between the lines GE, 
PH, which may' be concei~ed of as passing through the body, is the centre plane 

1) Cèntre plane of gravitj having been defined in Def. 6 of Book _lof the Art of 
Weighing as any plane through the centre of gravity of the body, it is clear that it is not a 
single plane, as the text seems to suggest. 
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ghcdacht duer t'Iichaemlijc,is des lichaems rwaerheyts middelplat.Maer 
om {ijn uyterfle lijden op c'lich:lem te teeekenen, men mach de draen 
E F. G H, bekriren, die ghcfpannen rreckende, ende daer op reeckenen.. 
de, ghelijck de Saghers haer hoornen doen· daer [y doorCaeght moeten 
lijn; lek neme die linien re we (en I K, L M, reeekenende daer naer inf­
ghclijcx de Iinien L I, ende M K,t'plac LIK M-,. fal t'beghcxrde fijn. 

Macr om nu de (waerheyts middellini te vinden, men {al t'lichaem 
noch hanghende an C, een weynich draeyen ende teeckenen een. ander 
der ghelijcke Cwaerheyrs middelplat, Cniende t'voorgaende ick neem on­

.. der in N,ende bouen in D ,ende haer ghemeene {ne D N {al de begheer­
.de (weerheyrs middellini fijn: Maer om t'(waerheyts middelpunt te vin-
4en, men {al t'lichaem verhanghen indè dweerfde, ick neem by "punt 
0, ende vinden aldaer oockdes liehaems fwaerheyrs middellinialsvoo­
ren, ick neem die te weren 0 P ,ende daer Cy de lini D N fnHt, als in Q, 
is t'begheetde Cwaerheyts middelpunt. . 

I Ie VOORBEELT. 

T'GHEGHEVfN. 1aet A Been lichaem fijn van form rootvalt; .. 
. 1'>>> EG HEF. R. D E. Wy moeten fijn (waerheyrs middelplar, fwacr­

heyts middellini,endeCwaerheyts middelpuntwerckelick vinden. 
T'werek. Men {al t'liehaem A B legghen op eenighen {eherpen cant 

als CD, dat verrreckende ter eender.ende ander iijde, tot darmen iich 
bemercke de euellaltwichticheyt bey- . 
der lijdenghecroffen te hebben,c'welc 
ick neem te wefcn in E, daerom t'plat 

H~,iz:.Dn"m. rechrhouckkh op den -tÎchreinder 
t'liehsem door· E (niende • fal t'be­
gheerde fwaerheyts middelplat fijn. 
Ende een der ghelijcke plat t'voor. 
gaende plat doorfniende, huer ghe­
meene {ne fal {waerheyts middeIli­
ni fijn. Ende (oodanighen derde 
plat ~niir die (waerheyts middellini in des liehaems fwaerheyts middel-
punt. Wekker bewys uyt de voorg:\ende openbaer is. . 

T'8 .E 5 L V Y T. Wefende dan ghegheuen cm lichaem van form foot 
valc.wy hebb~n Gjn fwaerheyts midcfelplat, Cwaerheyts middellini, ende 
{waerht:yts middelpunt werckelick gheuonden,naer de begheerte. 

I r VOORSTEL. 

EEN aldervohnaeckfre \vaegh te makell. 
l' w ~ ~ C K. Men fal cern- int middel des balo: A B, wiens to~ 

tClr ~holrhckerplaets fr, teeckel1cn de liDi C D onder ['middel der 
tong, 
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of gravity of the body 1). But in order to draw its boundaries on the body, we 
can chalk the threads EG, PH, stretching them and thus drawing them on the 
body, as do the sawyers "\yith the trees where they are to be sawn. I assume these 
lines to be IK, LM. If thereafter the lines LI and MK are likewise drawn, the 
plane LIKM will be the required plane. 

Now in order to find the centre line of gravity, the body, still hanging from C, 
shall be turned a little, upon which another, similar centre plane of gravity shall 
be drawn, intersecting the preceding one, say in N at the bottom and in D at the 
top; then its line of intersection DN will be the desired cent re line of gravity. 
But in order to find the centre of gravity, the body shall be hung transversely, 
say at the point 0, and the centre line of gravity of the body shall also be found in 
this position as above. I assume this to be OP, and where it intersects the line 
DN, as in Q, is the required centre of gravity. 

EXAMPLE Il. 
SUPPOSITION. Let AB be a body of any form. WHAT IS REQUIREO TO 
FIND. We have to find by practic.e its centre plane of gravity, centre line of 
gravity, and centre of gravity. CONSTRUCfION. The body AB shall be laid on a 
sharp edge, as CD, and it shall be shifted on either side until we find we have 
attained the equality of apparent weight of the two sides, which I take to be in E. 
Therefore the plane at right angles to the horizon intersecting the body in E 
will be the required centre plane of gravity 2). And a similar plane intersecting 
the preceding plane, their common line of intersection will be centre line of 
gravity. And a third such plane intersects this centre line of gravity in the centre 
of gravity of the body. The proof of which is manifest from the preceding. 
CONCLUSION. Given therefore a body of any form, we have found by practice 
its centre plane of gravity, centre line of gravity, and centre of gravity, as re­
quired. 

PROPOSITION 11. 
I 

To construct a most perfect balance. 

CONSTRUCfION. In the middle of the beam AB, having its tongue at the 
appropriate place, the line CD shall first be drawn below the middle of the 

1) Read': a centre plane of gravity. .< 

2) Read: any plane at right angles to the horizon intersecting the body in E will bè 
a centre plane of gravity. 
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.ag, reehtbouekkh op de canten des balcx, ende vyten orte weeren va 
el'een ende d'ander :i! (00 veel nof, tot dat den balck (Iigghende met 
de lini CD op eeni fcherpen cant)ouer beyden tijden mereuen er­
men euewichticn beuonden wort. Oaer naer {almen ueclten D E oock 
rechthouckich op de canten, ende-legghen den balck op cenen (cher. 
pen {lalen runt, ghenakende inde lini 0 E, (ouckende inde klue lini 
D E des halo: fwaerheyts midddlini.re Weten den balck ter cenderendc 
ander tijde vercreckende (welverftaende dat den fWen punt altijt inde 
,1ia,iJ;>.E blijue). tOl: 4atmen bemcrw de eacwichtic.beft gbcaóiFCA Cl 

/' 

--
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tongue, at right angles to the sides of the beam, and then so much mate rial shall 
be filed off or taken away from either side until the beam (lying with the line 
CD on some sharp edge) is found to be in equilibrium with equal arms on either 
side. Thereafter, DE shall be drawn, also at right angles to the sides, and the 
beam shall be laid on a sharp steel point, touching the line DE, and the centre 
line of gravity of the beam shall be sought in this line DE, viz. by shifting the 
beam on either side (it being understood that the steel point shall always remain 
in the line DE), until equilibrium is found to be attained, which I take to be in 
F. Thereafter, a similar point being marked on the other side, the straight line 
passing through these two points shall be the centre line of gravity of the beam 1), 
which determines the sharp edge of the transverse axis 2) (which is the name 
I give to the pin on which the beam is supported in the fork). Thereafter, if 

1) According to Dcf. 5 of Book I of thc Art of We;ghing th is is only truc if thc bcam is 
supportcd vcrtically in onc of thc two points mcntioncd. 

2) Obviously Stevin requires the ideal balance to be in a state of indifferent equilibrium. 
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Daer llaer too de [chalen andien balck met haecken moeten banghen • 
men C:!l de plaecCen der ghenaec[elen des. balcx ende dier haecken als an 
A,B, aHoo ftelle!), dat {rende t'{cherp vanden dweerfas in een rechte lini 
AF B commen ce {l:aen: verfiaet wel c'voocnomde WOOrt Ghenaecfelen. 
want wy {preken ·vande eyghen weCentlicke ghenaecfelen der haecken 
teghen de flof des balcx. Maer [00 t'ghene daer mede de [chalen anden 
balck hanghen yet anders waer dan, haecken., men fal op haer derghe- . 
lijcke naecfeJen letten. Twelck ghedaen lijnde ende thuytken t'lijnder 
plaets ghevoucht werende ,foodanighé waegh met alle euen ghewichten . 
diemen in haer {chalen {oude mueghen legg~en,fal, {o lang den dweerC­
as op haer feerpte ruft, alle gheftalt houden diemen haer gheeft, door het 
10 voodlel des I en boucx yande beghinrelen der Weeghconll. . 

Maer dat alCulcken waegh de aldervolmaecfte (y, is openbaer door hé, 
I" voorbeelt van het I Ie voorftel des voornomden I en boucx, alwaer he­
thoont is, dat weCende E vaftpum, wat ghewicht men an D [oude ~oe­
ten hanghen,omden asin ghegheuengheftalt ce houden, maer fo c"vaft..; 
pune aldaer had gheweeft N. te weten het fwaerheyts middelpunt des 

M.tIJlfIJIf- ghegheuens. daer en [oude gheen ghewicht fo deen eonnen Gjn 1J Wit: 
tiç'. ' conftelick fprekende ,dat an D ghehanghen,die lij de niet en [oude 

doen gandèHck neerdalen:T'[elue is hier oocka![oore verftáen, te we­
ten dat tot d'eenofte d'ander dekr euewichtigher deden een Ceerdeen 
ghewicht gheleyr, die tijde fal firacx ten gronde: finckcn;daéêfyvan 
fommeghe ander waghen.nau verroerenenfoudè. , .. , ... 

H,rium,. 

Maer [oot den W ~hmakers te moeylickviel die plaers van t'[cberp , 
des dweerfas, metgaders de ghenaeckrelen der haecken ende <les balC%~ 
altijt foo puntelick te treffen, fymueghen t"ghene ghefeyt is, hQuden als 
voor hun wit, dat [00 naer eommende àls [y willen oft eonnen; ;Ende fo 
Cy van t'volmaed1:e yet fouden begheeren tever(ehil~en,mueghen ghe­
daehtich ti jn t'naeefel der . haecken ende des bala lieuer te~ftelleneen 
haerkenbeneden de rechte liniA Bs dan daer bouen, Want d;1erbouen 
ghefteltfijnde .. alles keert omme duerhet ·8- 'voorftel des 1 .... boucx, 
t"welck onbequae01 is om te weghen; la t>ghene r"fwaerfte'W3el',foude al- ' 
temet t'lichd1:e {chijné, voornamelick als den as duer de langde des ~cx 
int beghin des weghens niet euewydich, en' waer vandm lt ftchteinder, 
ouermits alles an die tijde keert daert cerft beghint. . ' 

Angaende dat de ermen des bal", euelandc màetenwefen ,dat is ken­
nelick, want foo d'eene çen honderfte deel des, erms langher waer als 
d'ander, dat foude een bedriechlicke waegh lijn,ouermidts t'ghene eue ... 
wichtich (chene" [o~de. eçn ren hondert verfchillen; ende waer d' een een 
vyuenewintichftedeel lattgher als dander, t'tOride .. ten honden fchil-· 
le?,&c. Want gheJijckdenlangftenerm rot dencorften, alfóo dit ghe-
WICht tot dar, duer het JC voorae! des lCD boucx. . . . 

. MlaCT 
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the pans have to hang on the beam by means of hooks, the places of the points 
of contact of the beam and the hooks, as A, B, shall be so arranged that they come 
to fall in a straight line AFB with the sharp edge of the transverse axis. Do not 
mistake ,the aforesaid term "points of contact", for we are referring to the proper 
and real points of contact of the hooks against the mate rial of the beam. But if 
the device by which the pans hang on the beam does not consist in hooks, similar 
points of contact shall be noted. Which being done and the fork beilIg arranged 
in its proper place, such a balance with all the equal weights that might .be laid 
in the pans will, as long as the transverse axis rests on the sharp edge, remain 
at rest in any position given to it, by the 10th proposition of the lst book of the 
elements of the Art of Weighing. 

The fact that such a balance is a most perfect one is manifest from the lst 
example of the l1th proposition of the aforesaid lst book, where it has been 
shown,E being the fixed point, what weight would have to be hung from D to 
keep the beam in its given position, but if the fixed point there had been N, to 
wit the centre of gravity of the given body, there would be no weight so smalI, 
in the mathematical sense, but 'would, if hung from D, cause that side to 
descend altogether. Thisis also to be so understood in this case, to wit that if a 
very small weight be added to one or the other of these balanced parts, that 
side will at once deseend, while in some other balances it would scarcely stir. 

But if the makers of balances deern it too difficult always to find exactly the 
place of the· sharp edge of the transverse axis, and the points of contact of the 
hooks and the beam, let them aim at what has been said, approximating it as much 
as they wish to or are able t~. And if they should desire to fall short of perfec­
tion a little, let them be mindful of placing the points of Contact of the hooks 
and the beam ahair' s breadth below the straight line AB rather than above it 1), 
for if they are placed above it, everything will turn upside down by the 8th 
proposition of the lst book; which makes weighing impossible. Nay, what is 
heaviest 'would sometimes appear to be lightest, especially if the axis through the 
length of the beam were not parallel to the horizon during the commencement 
of the weighing, since everything turns upside down on the side where it first 
begins to turn. 

As to the necessity of the arms of the beam being equally long, this is obvious, 
for if the. one were longer than the other by one-hundredth of the arm, the 
balance would be a deceptive one, since what seemed to be of equal weight 
would differ by one per cent.; and if the one were longer than the other by one­
twenty-fifth, the difference would be 4 per cent., etc. For as the longer arm 
is to the shorter, so is the latter weight to the former, by the lst proposition of 
the lst book. . 

1) As A and B have been introduced to denote the points of contact of the beam 
and the hooks, this instruction is not dear. It should read: below the horizontal plane 
through the sharp edge of the transverse axis. 
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. M E Il C Je T oeck dat inde langlle dunfte ende Iichdle balcken, 
.. t'~fl:e voordeel is om fcherpeliclè te weghen, . Want wefe.nde tw~ 
'cuefware balckenmaer d'een tWeemaellangher als d'ander,tls kenne- . 
lick dat een once,-aes oft wattet (r , ande langfre tweemael meer ghe- . 
welts fal deen dan ande cortlle duer t'voornoemde I' voorfreJ. 

T'B E S L V Y T. Wy hebben dan een aldervolma.eckfrc waegh ghe­
maeckt na t'voornemen, 

I '1 J. Voo aST E 1. 

WE SEN D E ghegheuen een waegh diens balck 
euevyydich blijtè vanden " {ichteinder': T'ghe- H",iun, •• 

, \viclt~, te vinden dat in d'een fchael gheleydt, den 
balèk in begheerde gheftalt houde, ' 

TG H J! D V E aT dickmael dat d'een waegh veel ftegher gaer als d'an­
der, fonder datrilen weet waer an her fieç:hr , want t'lèherp des dweer(as 
is van Q'een foo bequaem als van d'ander, ende inde refl:e en openbaert 

, hem niet ooghenCchynelicx daermen de, reden duer bemercken can: 
Daerom fullelHvy d'oirfaeck befchrijueD, bethoonende wat ghewicht 
men in d'ccn fchael van foodanighen waegh (al moeten legghen op dat 
den balck blijue in begheerde ghefta.1t aldus: , T' G HEG H E VEN. [aet 
de waegh ABC D {ulck fijn,dat allc;~ vry hanghende, den balck {oude 
eindick euewy~ich van den 6chteinder rullen,ende E Cy t'{cherp vanden 
dweerfas •. rB EG ~ E E 1\ D E. Wy moeten inde fchael D eenich ghe­

"wicht lcgghen, lUlcx, da~ den balck 'in die ghegheuen gheftalt blijue. .' 
TW,E.1\ C K. Men (al t'huy(k:en ende de fchalen met haren coorden 

cnde hiecken afdoen, vindende des balcx met de tong daeran (waer. 
heyts middellini, eueWydich mettet(cherp van den dweer(as E,door het 

: Ie voorliel defes boucx, t'welck ick neem F te fijne, daer naer (~lmen 
crecken een .lini m1fchen de plaetfen der naecCelen des baJcx ende der 
haecken vande (chalen, welclce [y G H, wiens middel (y I: Dacrnaer (al-" 
men F 1 deelen,al(oo dat de ftucken inde reden lijn van t'ghewicht des , 

. balcx met de tong, ~'elcke Cr 1 tb,tOt de {chalen . met haer coorden ende". 
haecken, welcke ick neem te weghen rock I tb, daetom ghedeelt F f, " , 
int middel K,(oo fal K t"punt 6jn d~er an de ghegheuen waegh alle ghe­
ftalt foude houden diemen haer gheefi; Daernaer ghetrocken de Uni . 
KG, ende de hanghende duer E als EL, fniende KG in M; lek feg dac 
een ghewichtin fulcken reden tot z. tb (re weten I tb voor den balcK,en-
I tb voor de (chal.en. t'(amen z. tb) als M ~ tO~ M G, t'begheerde (al {~n. 
t'wdek ghe!eydt tnde fchad D,dc waegh 10 dIe Randt [al houden, Ghe-' 

, .. b J. nornen 
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. Note also that the longest, thinnest, and lightest beams are those most suitable 
for accurate weighing. For given two beams of equal weight, but one being twice 

, as long as the other, it is obvious that an ounce, aes 1) or whatever it may be will 
exert on the longer one twice the force it exerts on the shorter one, by the 
aforesaid lst proposition. 

CONCLUSION. We have therefore made a most perfect balance, as intended. 

PROPOSITION 111. 
Given a balance whose beam rernains parallel to the horizon: to find the weight 

which, when laid in one of the pans, shall keep the beam in a required position. 

It of ten happens that one balance moves much more slowIy than another, without 
the reason for this being known, for the sharp edge of the transverse axis is 
equally good in both, and in the other parts nothing becomes apparent from which 
the cause can be learned. Therefore we will describe the cause, showing what 
weight has to be laid in one of the pans of such a balance in order that the beam 
shall remain in a required position. SUPPOSITION. Let thebalance ABCD be 
such that, everything being freely suspended, the beam would ultimately remain 
at rest parallel to the horizon, and let E be the sharp edge of the transverse axis. 
WHAT IS REQUIRED TO FIND. We have to lay in the pan D some weight 
such that the bearn shall remain at rest in that given position. CONSTRUCTION. 
The fork and the pans with their cords and hooks shall be taken away, and the 
centre line of gravity of the beam with the tongue shall be found, parallel to 
the sharp edge of the transverse axis E, by the lst proposition of this book 2), 
which lassurne to be F. Thereafter a line shall be drawn between the places of 
the points of contact of the beam and the hooks of the pans, which shall be GH, 
whosemiddie point shall be J. Thereafter PI shall be so divided that the segments 
have the same ratio as the weight of the beam with the tongue, which shall be 
1 lb, to the pans with their cords and' hooks, which I take to weigh also 1 lb. 
Therefore, PI being divided in the middle point K, K will be the point on which 
the given balance would remain at rest in any position given to it. Thereafter 
the line KG shall be drawn, and the vertical through E 3) as EL, intersecting 
KG in M. I say that a weight having to 2 Ibs (i.e. 1 Ib for the beam and 1 Ib 
for 'the p'ans, together 2 Ibs) the same ratio as MK has to MG will be the re­
quired weight, which, when laid in the pan D, will keep the balance in that po­
sition 4). If then MK is assumed to be one-twenty-fifth of MG, one-twenty-fifth 

1) aes or aas is an oid unit oLweight, equivalent to 0.°48 or 0.°46 gramme. 
2) According to Prop. I, in the ideal case the centre line of gravity coincides with the 

sharp edge of the transverse axis. 
3) Read F. 
4) Obviously the balance is first given a certain position, as shown in the figure, and 

then the weight is determined which has to be put in the Iower pan to keep the balance 
in this position. The result obtained is not turned to account by Stevin in order to explain 
why one balance moves more slowIy than the other. . 
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nomen dan dar M K het vijuentWintichflc deelwaer van M C, Co ralltet 
~jjuauwioàchftc elecl van 1lb de waegb iodie Sbeftalt bowlen. "Uf, 

.r ibewys openbaer isduerLet-llvOorilel des .-boUCI. maer WJ (uI. 
Itnder hierom meerder daft-heyr, nocheenweynich af fegghen. 

Ta.wwi. AaghálCD K fincrboya middelpunt &i:ceeckent des. 
. . . . , ,hcghcUCDI 
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of 2 Ibs will keep the balance in that position, the proof of which is manifest 
from the 12th proposition of the lst book, but we will say a little more about it 
here, in order to make it clearer. PROOF. Since K denotes the cent re of gravity 
of the giveti balance, the vertical through K will be the centre line of gravity of 

( . 
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ttheghene!ls, ro ral de • hanghcnde duer 'K) des. (elfde!) rwaerheyts 'mid- i"1'''"''­
~el1iniwe(èntendede banghendeduerG,is fwaerheyts middellmi des /Ir". 

aoeghcleyden inde fchaelD, daerom delini KG., tu8èhen .die twee 
lwaerheyts midddlioien~is der {cluer weeghccinLlighen balck; Maer fy . 
is gl1edèclt in M, a}lödatdenerm M G, fulcken reden heeft tot den erm 
M,K, als diens fwaerheyt tot. delèns; De. hanghende dan duer M, is 
Cwaerheyts middellini ofie handtaef des heels, ende veruolghens den 
&,alck blijft in die gheftalt~ t'welckwy bewyfen moeftell. . 

TBE SI. VYT. Wefènde dang~ghc:uen een waegh,cliens balcketle~ 
wydichblijft vanden {tchteinder,wy 1lt-bben t' ghcwicht gheuonden, dat 
in d"een {chaelghdeyt, den balck in begheerde gheftalt houdt ~ na 
(voornemen. 

I 11 14 Voo JU 'I EL. 

. WE SEN D E ghegheuen een halck,' \velcke 
. n;tet ~aer {chalen ~uevvJdich blijft ~vandel1 • lieht- H~riz.çnll •. 

eInder, lnaer {onder {chalen op t [cherp valldcn 
dweerfas niet ruften en ean: Te vinden hoe (ware 
fchale1l1nen dàer an hanghen fal,op dat den balck 
alle gheftalt houde dielnen haer glleeft. ' 

TG HEB V 1! aT' fommighe balcken '; dat fy fonder lèhalen op 
"fcherp van harendweerCas niet ruften en connen, maer wel de [chalen 
daer an hangheride"welckerdinghen oirfaken wy duer de daet ver~ 
foucken moeten~ T"G HEG H E VEN •. Laet A Been b.,lck wcfèn van 
ghedaentedefesvoorfiels. wiens dweerfaffens {cherp fye. 

Ta.E GH J! E II DE. Wy moeten an defen balck.twee fchalen vinden 
(daerby men ve~ltaen fal fchalen met haer coorden en haeckel1) van 
fulckghewicht, dat fy den balck alle ghefialr doen hOllden diemen hacr 

I gbeeft. T'w B II C lt •. Men {al vinden des balcx met de tong daer an 
fwaerheyts middellini .. euewydich van t'(cherp des dweerfas edUCt. het 
Je voorftel defes boucx, welck.e fy D, bouen'C, Want in'e noch onder 
een {aife niet vallen, ouermidts den balck op C; 'duer t'ghefielde niet 
ruften en can, noch min onder C. Daer naer falinen· ttecken de lini 
E F tuffi:hen de'plaetfen der ghenaecfelen· des balcx,ende 'dehaecken 
Gcr {chaleR, de (elue {al nootraecklick vallen ouder C, want videe daer 
in, of daer bonen, gheen {chalen hoe [waer fy waren, en (ouden den 
balck alle gheLWc connen doen houden diemen haer gaue, ofte euewy­
dich doen blijuen vanden lichteinder .. Daer naer gheteeckeot G int 
middel van E F, men·fa}rreck('ll de recbte lini D C G,ende gheliick dan 
CD, tOt CG;al{oo'moet tghewicht ·deI begheerde [chalen' H I fijn) tot 

. . . b 3t"ghewicht 
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the same, and the vertical through G is centre line of gravity of the weight added 
in the pan D. Therefore the line KG, between these two centre lines of gravity, 
is its mathematical beam. But it is divided in M in such a way that the arm MG 
has to the arm MK the same ratio as the gravity of the former to that of the 
latter. The vertical through M therefore is centre line of gravity or handle of 
the whole, and consequently the beam remains at rest in that position which we 
had to prove. CONCLUSION. Given tQerefore a balance whose beam remains 
parallel to the horizon, we have found the weight which, when laid in one of 
the pans, shall keep the beam in the required position, as intended. 

PROPOSITION IV. 
Given a beam, which with its pans remains parallel to the horizon, butcannot· 

remain at rest without the pans on the sharp edge of the transverse axis:to find 
the' weight of, the pans which have to be hung thereon in order that the beam 
shall remain at rest in any position given to it. 

It happens with some. beams that without the pans they cannot remain at rest 
on the sharp edge of their transverse axis, though they can when the pans hang 
thereon, the cause of which we have to investigate by practice. SUPPOSITION. 
Let AB be a beam of the kind referred to in this proposition, the sharp edge 
of whose transverse axis shall be C. WHAT IS REQUIRED TO FIND. We have 
to find on this beam two pans (by which are to be understood pans with their 
cords and hooks) of a weight such that they cause the beam to remain at rest 
in any position given to, it. CONSTRUCTION. The centre line of gravity of 
the beam with the tongue shall be found, parallel to the sharp edge of the trans­
verse axis C, by the lst proposition o~ this book, which shall be D, above C, for 
it will not fall either in C or below C, since by the supposition the beam cannot 
remain at rest on C, and evén less so below C. Thereafter the line EP' shall be 
drawn between the places of the points of contaq: of the beam and the hooks 
of the pans; this will necessarily fall below C, for if it fell in it or above it, no 
pans, however heavy, could cause the beam to remain at rest in any position given 
to it orcause it to remain parallel to the horizon. Thereafter, G being marked in 
the middle point of EF, the straight line DCG shall be drawn, and then, as CD 
is to CG, so must be the weight of the required pans Hand I to the weight 



- 322 -

14 . s. S r I " I, N , .. 

t"gheWicht des balcx; i<:k neme dit C 0 euen cy an C G,~ghcwichtd~ 
del' echalen (al euen moeten wefen an ighewicht des balcx, wacrraf'rbec. 
wys • Wi{conlUick ghedacn is int lef yoorfiel des IQ boucx,daer toewy 
lUeuot meerderdaerheyt noch een weynich fullen fegghcn. . . . .. ~ . 

TBEwvs. De -hanghcndc duer D,isfwaerheyts midde1lini des 
balcx ter eender 6jden,ende de hangheade door G isfwaerheyts middel­
liDi dér fchaJcnter-andcr lij de; G D dan is Weegcondighen balck: Maer 
. . .. ghclijck 
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of the beam. I take· CD to be equal to CG. The weight of the pans will then 
have to be equal to the weight of the beam, the mathematical proof of which has 
been given in the loth proposition of the lst book, to which we will add a little 
more in order to make it dearer. PROOF. The vertical through D is centre line 
of gravity of the beam on one side and the vertical through G is centre line of 
gravity of the pans on the other side. Therefore GD is mathematica! beam. But 
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ghelijck denerm CD tot denerm CG, alfo defeCwaerhéyt totdieduer 
t'gheilelde' ,het houdt dan op C alle gheftalt diemen hem gbeefc. t'welck 
wy bewyfen moeA:en. Tu SL V YT. Wefende dan ghegheuen een 
balck, welcke met haer {chalen euewydich blijft vanden tichteinder, 
maer [onder fchalen op t'[cerp van den dweerfas niet ruA:en en canj wy 
hebben gheuonden hoe (ware {chalen men daer an hanghen (al, op dac 
debalck alle gheA:alt houde diemen haee gheefc, naee de begheerce. 

ME ReKT. 

'Tis openbaer, darby aldien 'de: Cc halen yet (waerder waren ,dan bouen 
ghefcyt is, ofte dat in haee eenighe euen (waerheden gheleyt wierden,(oo 
en [oude den bakk dan niet all~ gh eA:a:lt houden diemen hem gheeft, 
maereuewydich blijuen vand.:n lichteinder,daerom en lijn Lukke wa-
g4en niet de vohnaeckA:e. . 

v VÓO'R S TE t. 

EE N alderuolrnaedl:cn onfel te lnaken. 
T'w ERe K. Men fal des lichameliken balcx opperA:en cant A B 

voorttrecken tOt in C,ende laten inde lini Bede (cherpten commen 
dértweedweerfalfen D, E, weluerA:aende dar de (cherpte van D neer­
W'aert fl:recke, ende van E o?W'aertj . Daemaer [almen van het, dickeinde 
des balcx naer~ C, Coo veel afmen ofte weeren, tot dat alles int huy{ken 

F ~leA:altwichricb hanghe, ende dat· bonen dien de (cherpte vanden 
dw(cr{as D (t'huy1kenF gheVleen .lijnde) fW3eIheyts middellini blijue 

. des 
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as the arm CD is to the arm CG, so is the latter gravity to the former by the 
supposition. The beam therefore remains at rest in C in any position given to it, 
which we had to prove. CONCLUSION. Given therefore a beam which with its 
pans remains parallel to the horizon, but cannot remain at rest without the pans 
on the sharp edge of the transverseaxis; we have found the weight of the pans 
which have to be hung thereon in order that the beam shall remain at rest in 
any position given to it, as required. . 

NOTE. 
lt is manifest that if the pans were somewhat heavier than stated above, or 

if some equal gravities were laid therein, the beam would not then remain at 
rest in any position given to it, but would remainparallel to the horizon; there­
fore such balances are not the most perfect. 

PROPOSITION V. 
To construct a most perfect steelyard. 

CONSTRUCTION. The upper side AB of the corporeal beam shall be extended 
to C, and the sharp edges of the two transverse axes D, E shall be made to come 
in the line BC, it beip.g understood that the sharp edge of D shall point down­
wards and that of E upwards. Thereafter sa much material shall be filed oH or 
removed from the thick end of the beam adjacent to BC until everything shall 
hang inequality of apparent weight in the fork F, and moreover the sharp edge 
of the transverse axis D (when the fork F has been removed) shall remain centre 
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des liehameti<?ken balcx A C. T'wtlck Coo lijnde ende den léluen balck 
inthuylkenFhanghende, fyfal daerin (fQOJang den dwcerfasD op 
haer fcherpte rua) alle ghefialc houden diemen haergheefr. Daernaer 
{almen tien van wat (waefheyt t'[chuyfwieht G, ende den haeek H ful­
len (tjn, diemen daer an' begheerr te hangken; lek neem G een pandt, 
ende Heen onee, dat is t' fdlhiende ded van G; Daerom falmen t«eke­
nen I, alfoo dat de Iini cuUèhen I ende ['(eherp -des dweerfas D, roen fy 
an t'lèfiiendedeel van· D E; Daernaer falmen, de langde D E (dat is de 
lini tulfchen de fcherpten der twee dweerfalIèn) reecKenen van I naer A. 
{oo diekmael alS. fy daerin cam men wil, ['wekk . iCk neem-tc w,dèn in 
K, L; M, N, O~'P; ~,daernaer maehmen eleke langde al~lK~ KL. 
L M,,&c.deelen in fooveel euen deel en a1ft deplaets toelaet, als in 
tween, dEc in vieren, oft Ïl'laf'hten,ofr in fefiienen. & e~ ende alles fal vol. 
m~~[~~ , . ' . " 

,Maer oft dit [00 nau pallèn' der dweerfàlfen 'den onfelmaeekers ra 
moeylick vid, fr mueghent (gh~lijck intvoorgaende 2. C 'voorfid va udc 
waegh ooek gheleyt is) houden als voor hun wir, dat foo naer volghen_, 
de als fy eOimen, ende t' fcherp des dweeifas D lieuer een haerken bouen 
de lini AC laçen comen, dari daer onder.. . 

Wat de ghebruyckbelangr, aIs G an O.hangr, endeanden haeck H 
een fwaerheyt met de ret\: euet\:altwiehtich. die Cwaerheyt (al vijf ponc 
weghen,ouermidrs van I [Ol O,.vijf ree,kenen .llaen. Maedooe1cke 
Jangdeals I K; KL. L M, &e. ghcdeehwaer in fefihient'n. dek deel (ou.­
de eenoncebeteeckenen. Br voorbeelt oEG hijnghe mfièhen P ea 
Q, an her vi jfthieride deel van P naer Q. de {"raerheyt alf H foude dam 
lijn van 6 tb 15 oncen,ende alÎoo menen anderen. Nu ouermits defen 
onfel (ghenomen rfchuyfwicht niet neerwaert en fljere .als d'een'lijdo 
leeghfi dade) met alle eudbltwiChrighe dC'den die op beyde tijden ban_ 
ghen. alle gheil:alr houde diemen huergheeft (00 ifl: (om de redenen die 
wy int voorgaende vooefid vanden aldervolmaeckfien waegh ghe(eyt 
hebben) den aldecvolmaecktl:en,?nfd. Angaende t'bewys,alles is open­
baer door het 1 c voorfl:e1 de s eer fl:eri bOllelC. Til E S L V Y T. Wy hebben 

.. dan een alderuolmadten on{e! ghemaeckt naer de beghe«tc • 

. V I. "YOOllST EL. 

n E fcheefwaeg tC'lnaken • 
. \V A NT. de ghewichren niet alrernael rechtneerwaert noch·recluop.o 

Waerr en roeren,maer lijdeling, ende kheef; ghelijck voeren verlchey .. 
den voorbeeldendaer afbefchreuen lijn,ende hier na belchretien (uIlen 
worden,fo bekol:lwen'deCe een waegh van·ander form dan de ghemeenet 
weldcewy tot onderfcheyt VaD d'ander Schccfwaeg noemen: Huer voor-

oaemfto 
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line of gravity of thecorporeal beam AC. Which being 50, and the beam hanging 
in the fork F, it will remain at rest therein (as long as the transverse axis D rests 
on its sharp edge) in any position given to it. Thereafter it shall bé ascert~ined 
what gravity tbe sliding weight G and the hook H, which are required' to be hung 
thereon, must have. I take G one pound, and H oneounce, i.e. one-sixteenth. of 
G. Therefore, I shall be marked in such a way that the line between I and ~he 
sharpedge of the transverse axis D shall be equal to one.-sixteenth of DE. Thl[re­
af ter the distance DE (i.e. the line between the sharp edges of the two transverse 
axes) shall be plotted from I to A as of ten as it will fall therein, which I tjike 
to be in K, L, M, N, 0, P, Q, R. Thereaftereach segment, as IK, KL, LM, etc., 
may be divided in as many equal parts as the space permits, as in two, or in four, 
or in eight, or in sixteen parts, etc.; theneverything \yill be complete. 

But if this accurate adjustment of the transverse axes should be too diffiçult 
for the makers of steelyards, let them (as stited also in the 2nd proposition h<!re­
inbefore witb regard to the balance) aim atapproximating it as m~ch as possible, 
causing the sharp edge ofthe transverse axis D to come a hair's breadth above 
the line AC rather than below it. 

As to the use of the steelyard, if G hangs at 0, and at the hook H hangs a 
gravity which is of equal apparent weight to the rest, t?e latter gravity will weigh 
five pounds, since there are five marks f rom I to O. But if each segment, as 
IK, KL, LM, etc., were divided intosixteen parts, each part wóuld denote an 
ounce. For example, if G hung between Pand Q, at' the fifteenth part from P 
to Q, the gravity at H would then be 6 Ibs 15 OZ., and similarly with others. 
Now since this steelyard (assuming that the sliding weight shall riot slide down 
when one side descends lowest), with all the parts in equality of apparent wéight 
hanging on either side, remains at rest in any position given to it, it is (for the 
reasons we gave' in the proposition hereinbefore about the perfect balance) the 
most perfect steelyard. As to the proof, everything is manifest from the 2nd 
proposition of the firstbook. CONCIUSION. We have therefore constructed a 
most perfect steelyard, as required. 

PROPOSITION VI. 
To construct the oblique balance. 

Because weights do not all move straight downwards or upwards, but also side­
long and obliquely" of which many examples have been described hereinbefore 
and will be described hereinafter, these require a balance of a different form 
from the usual one, which we call oblique balance in order to distinguish it from 

/ 

,I 
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naemae einde is om duerongenfchijnelickeemaring te lien, onderlöuc· 
ken, ende verftaen, de waerheydc der voorftellen vande eueredenheydt 
{oodanigher ghewichten.int eerfte houdt .. WiCconl1:lick be{chrerlen, op MII,h"".,1-
datmen hem a1[00 te vaftelicker betrau in t"ghene men inde Daec tot &1-

. ·timen!chen voordering daer duer uyrrechten wil. . . 
. , Tw ER. C IC. Men fal maken een voet als A, met een reghel daer 
op tot v'erfcheyden plaeefen duetboore als, H, daer naer een cacerol als C, . 

. met een grouue rondtom,inden cant daereen draet in loopen mach,ende 
in fijn middel Cyeen asD, ruftende met beyde ttaer einden in een huyC .. 
ken, t'welck met het pinneken E, ghefteken mach worden inde gaer..; 
kens der reghel B; foohoogbeofie leeghe al[men wil, ende (al volmaect 
fijn. Maer t'voornaemfte daermen op leeten moet (op' daemen een 
fchcefwaeg~ heb d,ie féherpelick weghe) is, dat het caterol ende den as 
dierin al t'larnen moeten ghe-' ' , 
draeyt fijn. ende t'{elue cate­
rol ende den as (00 dun alf- ' 
lnen dm. ende dat de ron­
de nerghens int huylken en 
ghenalèe. latende tutfchen de 
einden des dweer{as ende t'plat 
des caterols ~ eenighe dickre. 
Wat dicker dan de 'einden des 
.as. lék heb voor my daer toe 
doen drayen een, c:tteral van 
ho(boom , wiens' dlckte niet 
meer en' Was dan als den 
rugghe van een dun mes, ende 
<les rondu middellini van on­
trent vijf duymen. ende den 
as (al met den anderen ghe­
draeyt) van yvoor, vande di<.k­
,te als een cleermakers nael • 
.de, te weten [00 dun alft'dea 
.draeybancklijden mocht. 

V I I Voo R 5 TEL. 

'TJo N D ER 50 V CK ENde g~cdaentel1' der 
neerten daenilell ghewelt mede doet. 

, S I END E de menCchen darmen met langher fteerten een mercke.;. , 
, ilidccr grooter ghewelt dede dan met de corter, fy hebben veel gherneene 
'c reetfchappen 
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the other type. lts main object is to make us see, examine, and understand through 
visual experience the truth of the propositions on the proportionality of such 
weights, described mathematically in the first book, in order that we may have 
all the more confidence in that which we wish to effect therewith in practice 
for, the benefit of mankind. 

CONSTRUCTION. A base shall be made, as A, with a ruler thereon which is 
perforated in several places, as. B; thereafter a pulley, as C, with a groove all 
around the rim, through which may pass a thread, and in its centre there ~hall 
be a spindie D, supported with both ends in a fork, which can be put with the 
pin E into the holes of the ruler B, as high or low as may be desired; then the 
instrument will be complete. But the main point to be noted (in order to have 
an oblique balance weighing accurately) is that the pulley and the spindie passing 
through it should be turned together on the lathe, and that the pulley and the 
spindie should be as thin as possible, and that the circ1e shall not touch the fork 
anywhere, some space being left between the ends of the transverse axis and the 
surface of the pulley, a litde more than the ends of the spindie. For this, I l).ad 
a pulley turned of boxwood, whose thickness was no greater than the back of a 
thin knife, the diameter of the circ1e being about five inchès and the axis (turned 
together with the other parts) being of ivory, of the thickness of a tailor's needie, 
to wit as thin as the lathe could produce it. 

PROPOSITION VII. 
To investigate the forms of the levers by which a forée is exerted. 

Men having noticed that considerably larger forces could be exerted with 
longer levers than with shorter ones, they have thereby accomplished the construction 
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reetrehappen tot hu eren grooren dienlle e~ voordeele dae~ duer ter daet 
ghebrocht: Maer WaDt [ula alleen ghe{chiede duer eruannghen i ende . 

lrIjmi,";'. niet duer gronddicke kennis der ~ eueredenheyt in huer beftaeode, Coo 
en lijn veel groote nieuwe wercken dickmael niet wel ghol.LlCkf;lDt ~ 
te {,hade der M~kers, ende verachtering des voornemeDS. Op dac­
men dan Weteeermen be2hirn, wat de ftcieReD jnt volmaeckte werck . 

M.,_~ .. [ouden COOilen doen,wy lUllen (bouen de· Wjfconflighe voorllelJen des­
~~. eerLlen boucx al(ulcxveruatende) eenighe daedicke voorbec:lden daer af 

bekhrijueDw Ten eerften. want eeoig.hcperfoonen wel van meyning 
Gjngheweell, datmen de·fchepen bequamelicker ende mer minder fcha­
deouer m1 dam löude mucghen br~fjghen, ducr t'behulp van .laoghe 
ftem~n, dan duer eeD windas, naer de ghemeene gbcbmyck, wy {uDe" 
("felue nerrien als. voorbcelt om te G.en wat daeru)!t volghcn foude inde. 
fer vooghen: . 

1- Voo· R BEI L 'F. 

T"G H I G H ! VEN. laet A een dam wefen ,ende B C een plat &ouceo 
bereyt{el daer het fchip D weghende 14ooo:tb op rutten mách(hoe t'ghe­
Wichreeris (~hips met al datter in is int water ligghende,bekent cao wor­
den,1àI int Waterwicht lijn plaers hebben) ende dat E middel van Be 
paffeoprmiddc:ldesdamsA,endelaetBF den eeneJi lleerdijn, eOOt 
C G (euen an B F) den anderen .. ende rfchip D gheweerr 6jncJe~ fo is clc 
tijde E F euewichtich leghen E G,ende om t'fcnip .ouer·den dam recrij·· -
ghen. men foude trecken an F, ofte heffen an G~ oftean beyde-.t'tàmen. 
Ende laet H I desfchips fwaèrheycs middellini wefen, ende F J! 'Y. [cf­
voudïch tot EH: Uye heewdcke men begheen re-weren wat mach!- one-

. ghewichtan F ofG methetfchip euetWtwich.tichfal rij", . 

Tw E ~ C K. Ouermirs F G is als balckeenswat'gbs.die~ vaflpunt E. 
ende-· felups fwaerhe)'ts middellini H I,ende dat F E Ce(voudich is leghen 

. EH. 
,~ 
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of many common tools, to their great service and benefit. But because this was 
only done by experience, and not by thorough knowledge of the proportionality 
existing therein, many great new constructions of ten did not turn out weU, to tbe 
great detriment of the makers and the delay of the work proposed. Therefore, in 
order that one may know before one begins what perfectly constructed levers 
might be capable of, we will (in addition to the mathematical propositions of tbe 
first book comprising all this) describe a few practical examples thereof. Firstly, 
because some people have been of opinion that ships could be hauled better and 
with less damage across a dam by means of long levers than with a· wiridlass, as 
is the custom, we will take this as example in order to see what would result 
from it, in the following way: . 

EXAMPLE I. 
SUPPOSITION. Let A be a dam, and Be a flat wooden device on which tbe 
ship D, weighing 24,000 'Ibs, is adapted to rest. (the manner in which the weight 
of a ship with all that is in it, lying in the water, can he found is to be described 
in the hook on Hydrostatiès), and let E, the middle of Be, fit on the middle of 
the dam A, and let BF be one lever and CG (equal to BF) the other.· Then, the 
ship D being taken away, the side EF balances EG, and in order to haul the ship 
across the dam one should pull at F or raise at G, or both simultaneously. And let 
Hl be the ship's centre line of gravity, and let FE be six times EH . . From which 
it is required to know what force or weight at F or G will be of equal apparent 
weight to the ship. . 

CONSTRUCfION. Since FG resembles the beam of a balance, whose {ixed 
point is E, and the ship's centre line of gravity is Hl, and FE is six times' EH, 
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· E ~,rofal ([crup Ceruoudich lin teghc~ c'ghcwichtdat'an F hanghendc. 
met hem euellaltwichtich (y.maer c'lchip weqdtt duer r'ghefielde 14000 

· . tb; Aft f dan {oude moeten hanghen 4000 fh:_ Daerom (oeder anhin­
ghen 1 smcn{chen dek weghende 160 tb.die rouden teghen ['{chip eue- . 
fialtwiebtich fijn: Maet dir verftaet hem op de {lant daen nu in is, want 

. nemende Kvoor (wae~heyts middelpunt des fchips. ende het deel EG 
rijCende,foofal an F min dan 4000fu behouuen. Om van t"wdck met 

- voorbeelt re {preken, Laer ons treeken de lini K L rechthouckich op 
,rplat E C, inder voughen dar als r'plat E C euewydich fal fijn \'anden­
fichteinder. {co [al K L des [chips fwaerheyts middelüni fijn. lek neem 

· nu dar Ef feuev()udich fy teghen E L,daerom r'feuén{le deel van 14000 

· !bals ~418 ttb. fal t'ghewicht fijn t'wel~k àn f haDghende met de retl 
.alCdan m die ftaDat euellahwichtich. fallijn. . 
'. _. M E Il C Jt T. 

. W Y -hebben hier eef! voorJ,eelt gheftelt daermen hem in fulcken 
handel {Olldè: naermueghell rechten, mae~ lis te ghedencken dat E F 
{e{voudièh ghenomen is teghenE H. t"w~JckweI eenen feer langhen 
~nfoude moeren wefenendefierck naer de gheleghentheyt. lek· 
.achte danee-in groote fchepen (int anfieu van beter )gheen goet einde en 
foude nemen; met deyne tëhuytkens. machte' Crjn be{cheet hebben. 

· Wel is waèr. datmen an de eindenf G windatlèn {oude mueghen {lel .. 
leD, om Cao veel vola daer niet te beho.uuen. maer wy rullen ~~ beter 

· manierbefchrijuen int voJghende 10· \loorflel,ons hiel' vemoughende 
met de rekening van fooàanighen voorbede v.erc1aert te hehben, wat­
men t'lijnen voordeele daer het tepas mqchtcommçn,bequamelicxtlàl 

· muegheD gheltruycken. 
. _.. . 11- VOOR. DEalT .. 

Wy b~bcn in r'eerfle voorbeele verclaert, <Ie ghedaenre der ~ 
dieeuelandc endeeuewichrich lijn, wy {uUennu rut voorbeett {lellen van 
oneuen ll:.crerren.. TG HEG H ~ VE N.: Laet ABC den eenen ftcert fijn, 
endeABD-denanderen, ruflendemeedeliniA B op de canrE; Ende 
delini 0 C [niende A Bin F,fy den·as des heels D A C B weghende 400 
tb.ende fijn fwaerheyts middelpunt fr G.(tiswel waer dattei: fwaerheyrs 
middelplat rechthouckieh opden as inde daetghenouch foude doen, fco 
wel int volghende Je ende 4· voorbeelt:, als in air, doch om eyghentlic­
ker daer af re (prekCll. wy nemen het fivaerheyts middelpunt) ende op 
bet deel AB D . light een {waerheytH van 1000 ft;, diens Cwaerheyts 
middellini IK {y,te weren K inden as D C; Devraegh is hoe fterck men 
an C fal moeten trecken, om H op te lichten. 

T'w E a C K. Men (al vinden de {waerheyts middetlini der {waerheyt 
H.ende des reetfchaps D A C B altfamen,aldus:Men {alK Gdeelen in L 
alfoo dat G L ruleken reden hebbe tOt L K, als 1000 ft; tot ,",00 tb, dat 

~a' is als 
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the weight of the ship will be six times the weight which, hanging at F, shall 
be of equal apparent weight thereto. But the ship, by the supposition, weighs 
24,000 Ibs; therefore 4,000 Ibs wouid have to hang at F. Therefore, if there hung 
at it 25 men, each weighing 160 Ibs, these would be of equal apparent weight 
to the ship. But this applies to the position in which it is now, for if we take 
K to be centre of gravity of the ship and the part EG to be rising, less than 
4,000 Ibs will be required at F. By way of example, let us draw the line KL at 
right angies to the plane EC in such a way th at if the plane EC is parallel to the 
horizon, KL will be the ship's centre line of gravity. I now take EF to be seven 
times EL; therefore the seventh part of 24,000 Ibs, i.e. 3.4284/ 7 Ibs, will be the 
weight which, hanging at F, will then be of equal apparent weight to the rest 
in that position. 

NOTE. 
We have here given an exampie by which we might be guided in such a case, 

but it is to be borne in mind that EF has been taken six times EH, which would 
have to be a very long lever indeed, and strong for the occasion. I think that with 
big ships (as compared. with better means 1)) it wouid not be successfuI, with 
small boats it might do. It is true that at the ends F and G windlasses might be 
placed, in order not to need so many men, but we will describe a better method 
in the 10th proposition hereinafter, contenting ourselves here with having ex­
plained the caiculation of this example, which can he turned to account with 
profit- wherever needed. 

EXAMPLE U. 
We have explained in the first example the forms of the levers which are 

equally long and of the same weight;. we will now give this example of unequal 
levers. SUPPOSITION. Let ABC be one lever and ABD the other, resting with 
the line AB on the edge E, and the line DC intersecting AB in Fshall be the 
axis of the wh6le D~CB, weighing 400 Ibs, and its centre of gravity shall be G 
(it is true indeed that in practice the cent re plane of gravity at right angles to 
the axis would be sufficient, both in the 3rd and 4th examples hereinafter and 
in the present, but in order to deal with it more properly, we take the centre of 
gravity), and on the part ABD Jies a ,gravity H of 2,000 Ibs, whose centre lioe 
of gravity shall be IK, to wit K in the axis De. The question is with what force 
a man will have to pull at C in order to lift H. 

CONSTRUCTION. The centre line of gravity shall be found of the gravity H 
and the device DACB together, thus: KG shall be divided in L in such a way 
that GL shall have to LK the same ratio as 2,000 Ibs to 400 Ibs, i.e. as 5 to 1, 

1) This somewhat obscure phrase is omitted by Girard in his French translation 
'(XIII; ivo Livrede la Slafique, p. 474a). 



- 334 -

JoG S. S TI vr", 
""Imlinl- is ~SJ r~t !' ~nde eenighe- ~angheride' door l ~~ aesheels rwaërheyr •.. " 
limI. j mldde1hm 61\1; lek neem nu dat F C tWeifvoudlCh beuonden Cy teghen 

. . FL.daeromfegickFC u. gheeft Fl I. wat 1400tb~, (re wetende 
fomme des fw.aerh~)'ts ende~ctfcbaps>.comt .1.cotb,voon'ghenc dat 

• • c • 

an C hanghende met de reA: iildie gbdeghendieyt euelhltwichrich fal 
Cljn;daerom een man weghende 100 H;.ofce (0 fiijftreckende als 100tb,· 

daçr an, hanghende. trecKen (ouden, Cc11 mei de refie euefialtwichticb . 
lijn. Maer dit verfiaet hem opde ghcfialtdaert:nu in is,want nemende. 
M voor Cwaerheyts middelpunrdes ghewi.chts H, ende het deel AB 0' 
r.yfellde, (ooCal an C min dan 100 tb behouuèn. Om t'welck opendic-. 
ker te ved1:aen,laet ons treckea de lini N 0, duer t>punt M rechthcuc .. 
kich op t'plat A B D ,.inder voughen dat als t'plat AB 0 eu~wydich (al 
fijn vanden 1f lichteinder, (00 {al NO (waerheyts middellini wefen der 
Cwaerheyt H, daerom ghedeelt 0 G in P, alfoo dat P C wederom vijf. 
voudich (y tot P O,.teweten als 100oH:;·tot 4coH:;, foofaldehanghende 
duer P al(dall (waerheyts midJellini weren des heelsjIck neem nu dat 

. F Gvijfchicnvoudich Ir tegl>,en F P,daerom (eg iek Fe J j,gheeft F P r .. 
Wat 1400 ft>.? comt J {jo tb, voor t'ghene dat an C lungfiendc: met de reG:' 
al(dan euefiakwiehtich fallijn. ' 

11 I,· VOORBEI!LT. 

ft N G HES l'l! N de wichtighe ghedaenten d~r lancien ofte dier ghe •. 
lijcke, op de {chauder ghedraghen,ghtlijck gheooueh lijn ande ghe. 
daemen des voorgaende tweede voorbedts,foo fullen wy daeraf ditder. 
de be(chrijuen. T'c HEG Hl! VEN. Laet A een man fijn, hebbende op' 
fijn {eh onder B, een lanei C D, wcghende J 1 fu, wiens as (y CD, ende 
haer (wacrheyts middelpunt fy E •. ende van [>punt des naeckfels del' 
'. ~d 



- 335 -

327 

and any vertical through L shall be thecentre line of gravity of the whoie. I now 
take that 'FC be found twelve times FL; I therefore say: FC 12 gives FL 1, what 
2,400 ibs (to wit the sum of the gravity and the device)? comes 200 ibs for that 
which, hanging at C, will be of equal apparent weight to tbe rest on this oc­
casiori 1). Therefore a man weighing 200 ibs, or puiling as strongiy as' would 
200 ibs hanging thereat, will be of .equal apparent weight to the rest. But this . . 
applies to the position in which it is now, for if we take M to be centre of gravity 
of the weight Hand the part ABD to be risiiig, less than 200 Ibs will be~e­
quired at C. In order to understand tbis more clearly, let us draw the line NO, 
through the point M, at right a:ngles to the piane ABD, in such a way that if the 
plane ABD be parallel to the horizon, NO will he centre line of gravity of the 
gravity H. Therefore, OG being divided in P so that PG be again five times PO, 
to wit as 2,000 ibs to 400 ibs, the vertical through P will then be centre iine of 
gravity of the whoie. I now take FC to be fifteen times FP. I therefore say: FC 
12 gives FP 1; what 2,400 ibs? comes 200 ibs for that which, hanging at C, will 
then be ,of equal apparent weight to the rest. 

EXAMPLE lIl. 
Since the properties of the weights of iances or the like, carried on the shoulder, 

are sufficiently similar to' the properties of the second exampie hereinhefore, we 
will describe the third exampie wjth regard thereto. SUPPOSITION. Let A he 
a man having on his shoulder B a Iance CD weighing 12 Ibs, whose axis shali 
be CD and its centre of gravity E; and from the point of contact of the Iance 

1) In this as well as other places we give a literal rendering of Stevin's formulation of 
the rule of three. The reader will no doubt recognize in his elliptical seritences the pro-
portion: FC: FL = 2,400 : x; 12:'1 =2,400 :x; x = 200 Ibs. . 
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w •• G .. & A I T. " u 
lanci ende Gjn (chouder, (y ghetrocken delini B F, rechthouckieh op 
dèn lichteinder, friiende den as CD in G; Ende fijn hande rechtneec- ' 

, waecttreekende eomt ant'punt Hinden as,endc G H fy dobbel anG E.. 
T' B !! G H I' E R D E. De vcaegh is wat ghewelt de handt ande land doet. 
,T'WER C IC. Ouennidts delini GHJobbelisanG E, (00 Cal t'ghe-

wicht an Ep , , 
dat is dedan­
ei, dobbel fijn 
an t'ghewicht 
an H, dat is 
t~ghene ,de 
handt, treekt): 
Maer de land 
weegt u. fu,. 
de handt dan 
{al (ooftijf 
rreeken als' 6 

, tb fouden aD 

H hanghéde. 
Maerfoden 

man A waer ' "". 
eé Snaphlen, ' ~ __ Qo~_~ 
met een ghe-
fnaptenhaen I an Krhanghende:;weghende~ fu;ende aHödlt K Gdrie­
vouJieh waer an G H , ris knnelick dat den buyt lijn handt van 9 ft; 
meer verfwaren, ende in alles 15 fu.trecken foude. 

Dit is ghenomen d.\[ de hJnde recht neerwaert treeke, maer als {y 
Ceheef treekt, ghelijek dan reehtdlellini tot feheefifaellini, a1(00 rech~ 
daelwicht t,ot feheefd.\elwieht.dtler her 11" voorflel4es lCD boue" der be­
ghin(e1en. waec wc alles b:l~.ent W.:lct duer het 1.1 voorfrel des [dfden, 
~uc". 

1111" VOOllBEl!t.T. 

Wv hebben toe hier de ghedaente verclaert alwaer tWee neerten Gjn, 
wer elcke Gjde des va(lpums een; Wy Cullen nu een voorbeelr gheuen 

. vanden fleert allèendi,ck ol1er een fijde. T'G HEG H E VEN. taet A B 
een fleerr (jjn, vaA: an t'einde A, d:: relt verro:rli;:k,w::ghcnde 400 :Ib. 
diens l~ A B, ende {wJcrheyts midddlini CD, ende de fleert AB fy 
lanck 10 voeten, wJ.ercpeen ghewicht E light van JOXlib, dien~ IW.ler­
hcytç middeiliniF G.De vraeghis h,.>c l1:erckmen a:l B fal moeten hef-
feil om den fleert met t'ghewich~ E op te lichten. ' 

c ~ T'WEl\CX. 
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and the man's shoulder shall be drawn the line BF at right angles to the horizon, 
interseeting the axis CD in G. And the man's hand, pulling straight downwards, 
eomes in the point H in the axis, and GH shall be double of GE. WHAT IS 
REQUIRED TO FIND. It is asked what force th~ hand exerts on the lance. 
CONSTRUCTION. Sinee the line GH is double of GE, the weight at E, i.e. 
that of the lanee, will be double of the weight at H, i.e. the force exerted by the 
hand. But the lanee weighs 12 Ibs; therefore the hand will pull as strongly as 
would 6 Ibs hanging at H. But if the man A were a poaehing 'söldier, with a 
poached coek I hanging at K, weighing 3 Ibs. in sueh a way that KG were three 
times GH, it is evident that the booty would weight his hand by 9 Ibs more, 
and he would pull 15 Ibs in all. . 

It is here assumed that the hand pulls straight downwards, hutif it pulls 
obliqueIy, then as the vertieal lowering line is to the oblique lowering line, 50 is 
the vertieal lowering weight to the oblique lowering weight, by the 21st propo­
sition of the 1st book of the eIements, from whieh everything becomes manifest 
by the 22nd proposition of the same book. . 

EXAMPLE IV. 
We have 50 far explained the form where there are two levers, one on eaeh 

side of the fixed point. We will now give an example of a lever on one side only. 
SUPPOSITION. Let AB be a lever, fixed at the end A and the rest being movable, 
weighing 400 Ibs, whose axis shall be AB and the eentre line of gravity CD. And 
the lever AB shall be 10 feet long, on whieh there lies a weight E of 1,000 Ibs, 
whose eentre line of gravity shall beFG 1). It is asked with what force a man will 
have to lift at B in order to ra.ise the levet with the weight E. 

1) The letters E and F have been transposed in [he figure. 
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U.' s. ST •• I M • 

Tw E 11. C K. Men fal vinden de Cwaerheyts middeUini des heels~dee. 
lende eenighen balck rulrchen de middellinien F G en CD. als G D, in 
H,alfoodatHGfulckenrcden hebh( tot HD,als .... oe ft> des freem. 
tOt 1000 ft, des ghewiehts F. dat is als 1 tqt 5: lek neem nu dar A H fr ~ 
"ceren, ende feg, A BlO voeren, ghceft.A H 1. voeten, wat 1400 ft> voor 
t"gheheele ghewicht des fieerts ende pacx? oomt 1.80 tb. Men {al dan 
an B foo grooten gheweli moeten doen om met de: refie euefralrwichtich 
cc {ijn, als oftmen 180fuophidde. .' 

. Maer f~o den Wegher de voornoemde rekening wilde maken door 
naecktcr kennis des grondrs ,hy macL fi~h {dES W éf2hconUighe [ormen 

Oll1M" ••. befchrijuen,ghelijckl.1en 11 Meter om t'vedlerckenJes ghedác~rs, hem 
(#""",';'111 • • Meetconftighe voorftelt, aldus: lek treck de lini .J K, beteecltcnendc 

den lleert A B van r 0 voeten, ende oucnnits A H twee voeten was,enda . 
Hfwaerheyts middelpunt.ick teecken L.alfoo dat I L~teedcen 1. voe­
een van IK 10, hanghende M 14ooH> an L, tl'eckende daer nacr IN 
euen an I K, ende: houdende I voor vafipunr. iek {ie wat ghewieht an N 
fal moeten hanghen.op datter met M euelWtwichtich fy: Tfelne is door 
het 3 voorfiel des I,a boucx openbaee, maer wy Cullender tot meerder 
daerheyt noch dit af feggheh: Ouermits J. L is als vijfd.çndeel van I N •. 
foo moet.an N, {door t'voor­
noemde . J voorftel des 1 ea 

boucx) c'vijfdendeeJhan­
ghen VaD M 1400tb,nvekk 
is voor 0 1.80 tb eudWt-
wichtich teghen M; Maer 0 
doet fo veer aD N dalenden­
d~, als t'Cclue ghewicht an K 
heffende, door het I J voor. 
neldes I' bouáderbeghin­
(elen(want IN iseuen an IK) 
daerom die an K heft. {al 

L 

mOC:len ~Bofb hetfenom mee M eucftaltWiduich CC lijD, ende Yeru~ 
. gbcn; 



- 339 -

331 

CONSTRUCTION. The centre line of gravity of the whole shall be found, which 
divides any beam between the centre lines FG and CD, as GD, in H in such a way 
that HG shall have to HD the same ratio as the 400 Ibs of the lever to the 1,000 
Ibs of the weight E, i.e. 2 to 5. I now take AH to be 2 feet, and say: AB 10 feet 
gives AH 2 feet; what 1,400 Ibs for the total weight of the lever and the load? 
comes 280 Ibs. The force one has to exert at B in order to be of equal apparent 
weight to the rest will therefore be as if 280 Ibs were lifted. . 

But if the weigher wished to make the above calculation. through a nicer 
knowiedge of the subject, let him draw for himself statical figures, just as the 
geometer, in order to aid his thought, imagines geometrical ones, as follows. I 
draw the line IK, representirig the lever AB of 10 feet, and since AH was two 
feet and.H was centre of gravity, I mark L in such a way that IL shall represent 
2 feet of IK 10, M 1,406 Ibs hanging at L. If thereafter IN be made equal to IK 
and I be taken as fixed point, I see what weight will have to hang at N in order 
that it may be of equal apparent weight to M. This is manifest from the 3rd pro­
position of the lst book, but we wiU say the folloviing about it, for 'the sake of 
greater clarity. Since IL is one-fifth of IN, there must hang at N (by the afore­
said 3rd proposition of the lst book) one-fifth of.M (1,400 Ibs), which is 0 
(280 Ibs), of equal apparent weight to M. But 0 exerts at N, descending; the 
same force as the same weight at K, ascending, by the 13th proposition of 'the lst 
book of the elements (for IN is equal to IK). Therefore, a man who lifts at K 
will have to lift 280 Ibs to be of equal apparent weight to M, and consequently 
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. . . . Wil. Cl H It A l.i'. , l' 

penS hy moet lSO tb lichten an B, om met de reil e1Jclblcwichtich te 
weren. Del' 2helijcke formen mach den W~her in. alle wèrckelicke 
'voorbeelden liJn fduen altijnoortlelJcn,welcu hier. om COrtheyt ach-· 

. ~hdaren tijn. T.! si. Y TT. Wy hebben danonderfocht de ghe­
daenrcn der ftcerten damDen gbcwdt mede doet. naer de begheerte. . ' .. 

vlir.. Voo 11 STEl •• 

TE onderfoucken de' ghedaenten der ghedl'e-
ghen ,{wacrhcden. ,'. ' 

. 'TG KB G H 8 VEN. Laet A Been leerc wereil, op t'eeneinde {waer­
der als op t"ander Coo fy ghemec:nlickfijn,.welckè ghedreghen moet 
W91'den van twee mannen,alfoo dat d·em foo veel ghewichts draghe als 
d'ander,datis e1ckden helft, ende haermiddelliniC D, läl int draghen' . 
cuewydich vanden • ftchteinderblijilen. T'W E R.e x. Men fal de lee. H Irlu,ua. 
re op eenighen lcherpeil cant legghen, die vertreckende voorwaert ende . . 
adtrerwaen, tot dacmen bemerCke de euelWtWichtichcyt ghetroffen te 
'jne,c'welck ick neem in E tewefen,ende fofy dicwils moet verdreghen 
fijn van d'een plaets ten anderen, men mach an E een k.erfken {lellen;. . 
Laet daernaer ghetrocken worden de hanghende E F, rniende. CD in F. 
daemaerCalmcn,teeckcnen eenighc twee punten euewijt van E f', . .als 
0, H,ende die an Gdraecht fal eucaCoo veel draghen als. die au Ho: 

Mlt'r roomen dien noch fooveel ghe\Vichts wiJde doen draghen als 
deren, men (al de(ens lan!!de ruAèheh hem ende E F, dobbel maken aQ 
dien ... Als HE dobbel mnde aD E I, die an I droughe foude noch roo 
veel ghewicht draghen als die an H. Ende alCoo [a.lmen de reden des 
ghewichts vanden cenen tot den anderc!n, COlUleD ftellen oacr de 
begheene. 

T-GBENI 
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he wiU have to lift 280 Ibs at B in order to be of equal apparent weight to the 
rest. The weigher can always draw such figures for himself in all the real examples 
which have here been omitted for brevity's sake.' CONCLUSION. We have 
therefore examined the forms of the levers by which a force is exerted, as re­
quired. 

PROPOSITION VIII,. 
To examine the qualities of gravities thatare being carried. 

SUPPOSITION. Let AB be a ladder, heavier at one end than at the other end, as 
they usually are, which is to be carried by two men in such a way that one shall 
carry as much weight as the other, i.e. each one half; and its centre line CD 
shall remain parallel to the horizon during the carrying. CONSTRUCTION. The 
ladder shall be laid on a sharp edge and pulled forwards and backwards until 
equality of apparent weight is found to he attained, which I take to be in Ei 
and if the ladder has to be of ten carried from one place to another, a notch may 
be made at E. Thereafter let there be drawn the vertical EP, intersecting CD in 
P, and then two points shall be marked at equal distances from EP, as G and H; 
then the man carrying the ladder at G will carry the same weight as the one at H. 

But if it be desired to have that one carry twice the weight of this one, the 
distance between the latter and EP shaU be made double of that between the former 
and EP. IE HE were double of El, the man carrying at I would carry twice the 
weight of the man at H. And thus the ratio of the weight of the one to that of 
the other can be fixed according to requirement. 

.1 
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T G HEN 11 booen ~hefeyt is vande leere (al hm'l a1(00 verftaen el' 
. . yder lichaem, als by voorbedt, de form hieronder, ghedenckende 

darderonghe[chicter lichame~ limen door haer (waerheyts middelpunt 
Ndende als C D, gheuonden worden door het 1- voornèl de(es bouo, 
oockdat de hangende liniendoor Gen H;;euellerre lijn vande linien E F. 

W y hebben hier voorbeeldenghetlelt alwaer delini CD gheno­
. . men jscuewydich vanden lichteinder, maet (00 fy daer afone. 

vewydich waer ,ende dat de [due mannen eenen berch 'Qfce hoochdè op­
fteghen, de reden vande ghewichten rouge veranderen, doch b,·kent 

. blijuen. Laet tOt meerder claerheyt de voornoemde mannen een hooch­
'de opgaen als hier onder, die auG voor~gacndcd'ander achter.' 

Nv ghe-
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What has been said above of the ladder will also apply to any body whatever, 
as for example the figure shown below, bearing in mind that with irregular bodies 
the lines passing through their. centres of gravity, as CD, are found by means of 
the lst proposition of the present book, and also that the verticals through G and 
H are equidistant from the lines EP. 

We have here given examples in which the line CD is taken parallel to the 
horizon, but if it were non-parallel thereto, and the men were ascending a moun­
tain or height, the ratio of the weights would change, but remain. known. For 
the sake of greater clarity, let the aforesaid men ascend a height, as shown below, 
the man at G going in front and the other behind. . 
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Nv ghC'rrockcn 1f hanghende linien door de puntC'nG. H. (iljende p.,pmJitll­
C D in Ken l, 10 en {al dJn dek niet euen véel draghen als in d'cetf(c 1"'11. 
ghcl1:alr,want F K inde tWee opperl1:e formé is meerdl:r dan F l,en inde 
ondertl:e formell mindeT: Ende: ghelijck F K tor F L, al{oo ('ghewichr des 
draghers an H, tot het ghewkht des draghers all G. Alwaer oock bli jckt 
dat aIs de vaftpunten G, H, onder de lini G 1.) fijn, {oo draechJ dt'Jl 
voortl:en mintl:, maer die vatlpunten bOllen de lioi CD werende, '00 
draecht den voorl1:en meel}, Tisoock kennelick dat de vaftpunten G.H~ 
incle lini C 0 fijnde. dat alCda!l e\ek oueralaltijdijn {dfdl' ghewicht {al 
draghen. [00 wel een berch opftighl'nde, als langs den Ctchteindcr. van 
alle welckc de bewyCen openbaer fijn dqor de J4'15' 16' I,· IS" 2-7" 18' 
voorftellen des Jcn boucx. Maer Want veler wl'rcklieden gheleghemht"yt 
,niet en is die yoorftellen te lcereD~ noch bemliedcn daer in te odfenen; 

. d ende 
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-The verticals through the points G, H now being drawn, which intersect CD 
in K and L, each of the men will not then carry as much as in the first figure, 
for F K in the two figures at the top is greater than FL, and in the figures at the 
bottom less. Anq as FK is to FL, so is the weight of the man carrying at H to the 
weight of the man carrying at G. From which it also appears that if the fixed 
points G, Hare below the line CD, the man in front carries least, but if these 
fixed points are above theline CD, the man in front carries most. kis also evident 
that if the fixed points G, H are in the line CD, each of the men will then al­
ways carry the same weight everywhere, both when ascending a mountain and 
when walking parallel to the horizon, the proofs of all of which are manifest 
from the 14th, 15th, 16th, 17th, 18th, 27th, 28th propositions of the lst book. 
But because many workmen have no opf'ortunity to leam these propositions or to -
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ende nochtans gh('eme Wat ooghenCchijnelicx faghe~.wáer duer tijt ghe­
loofi!en, die llIueghen nemen een rechten ghe{chickten,ofrecrommc:n 
ongheCchickten fiock, ... 
footvalt I als A B I hem 
hanghende tOt eenigher 
plaets als C, an een 
coorde C D. Daer naer 
hanghende anden llock 
cuen ghewichten als E, F, 
aI[oo·dat haer coorden 
G H, IK. eueverre lijn 
vande lini C 0 neerwaert 

. ghetrocken, te weten dat 
Hl ellenfy an L K. den· 
ftock {al haer eerfie fiant 
houden,t'felue {al [y oock 
doen [oomen E weerde, 

. ende datmen anhinghe 
t'ghewicht M, dobbel an 
F,ende al{odat L K oock 
dobbel. fy an L N, ende 
foo met allen anderen. 
Waer uyt Cy de nootfaec­
licheyt van t'ghene bo­
uen ghe{eyt is, lichtelick 
gheuoelen [ullen •. 

.. DE Iinien diter me ... 
dedemannenin­

de voorgaende formen 
t'lichaem draghen, (jjn 
rechthouckich op den 
lichreinder gheJlelt, 
rnaer (00 fy dau. op. 
fcheefhouckich waren,. 
als hier neuen, {y {uilen 
t'ramen meerder ghe­
welt moeten doen, dan. 
de eyghen {waerheydt 
deslichaems is. Maer· ';'(.'!,.'';',; 

Perpe»ditll- om. te w~en boe veel 
Ilfw. ycghelick dra.eclu,men làl trecken de'" hangh,nde linien I M ,ende N O. 

; . . feggliendc.. 
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exercise themselves therein, and yet would like to see some evidence of it from 
which they can believe it, let them take any straight, regular or crooked, irregular 
stick, as AB, -suspending it in some place, as C, by a cord CD. Thereafter, equal 
weights, as E and F, hanging at the stick in such a way that their cords GH, IK 
are equidistant from the line CD drawn downwards, to wit that HL shall be equal 
to LK, the stick will keep its first position. It will do, the same, if E be taken 
away and the weight M, double of F, be suspended in such a way that LK shall 
also be double of LN, and thus with all the others, from which they will easily 
understand the necessity of what has been said above. 

The lines by which the men in the preceding figures carry the body are placed 
at right angles to the horizon, but if they are at oblique angles thereto, as in the 
figure opposite, they will have to exert together a greater force than the gravity 
of the body itself. But in order to know how much each of them is carrying, 
the verticals IM and NO shall be drawn, and it shall be said: as MI is to,IG, 
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fegghende, ghelijck M I tOt I G,alfoodi~~s rechthefwicht cot t'ghe~eht 
dat den man an G rreckt, wederomgheh)ck 0 N tOt N H, alloo diens 
rechtheFwichc tor t'ghewicht dat den man an H treekt, 'duer het .17c 

voorfteldes len bollCX der beghinfelen, ende yders macht WOrt bekent 
door het 11· voorllel des (eluen boucx. 

Wy fonden meerverfèheyden voorbeelden vande wïchtigheghedaen­
.en d{'r ghedreghen lichamen mueghen befchrijuen, maer wy larent 
,C!enfi~eels om de eortheyt, ten anderen dat fy duer t'voorgaendc ken-
.ncliCk .ghellouch lchijnen.· . . '. 

I X. VOORSTEL. 

OT E ollderfotlèken de ghedaenten der winda{-' 
fen, ende d.er ghetrocken rwaerhedcll. . 

. HET treckendwiChr cnde gherrockenwicht des windas;lijnifeuered- Pr6pmN".. 
nich met de lt halfmiddellini des as, ende de halfmiddellini des radrs, sus. OJO

Aml . rm,a," -
m:lerom alles oirdentlickcr re be(,hrijuen~ wy [uIlender een 1f Venooch ttr. 

o af maken (oodanich. "Ihtmm .. 

VElto T·OOCoH. 

W! SEN D E ttn \\?;nJlUlln diens IU ten gbewicbt b",,,.~;, tUefla1,wi&IJti," 
geghtn ''ghewicht 4n ,'einde des radrs nriddtllin; dit euewydi,h ü vandm 
n ft,hte;lIder: Ghelijtk,. d,ft. de h.z'fmidddlilJÏ des radrs, lot de balfmiddeUini H,r;,unt;. 
Jes rOljdu vtJndenM, ~I{oo t~hew;,hl ~nden M. toilet ghewubt an ,',,,,dl. 

T'G·ft EG H , v E·N,. laet ABC 0 E F Geen wjndas lijn, diens as 
E F G, wiens rondes middelliniEF. ende middelpunt H fy,~nde I Cen 
~h~wichr a~ldcn a~hanghcn~~,('nde ABC D fy ~er ra?r.diens middel­
fim euewydlch vanden uchr('mcter,fy AC, an wIens einde A een ghe­
wicht K hangt, euelhlrwichriêh reghen I, ende L fy t'onderfte ghenaec-
fel des as reghclll'ghene daer fy op rufl. . ' '. 

T' 11 f. G H E E I\. D E. Wy moeten bewyfen dat ghclijck H A tor HF" 
aI(oo 1 tor K. . . 

TBEWYs. Laet ons t'radt A B·e ~D .anCien als voor balck eens 
waeghs,dlens hanrhat:fl:o B,indervoughen dat de fijdedcs cidtsB D A, 
dogh:wichrcn K, I, gheweerr lijnde, euewichtich hangrteghen de lij de 
B 0 Co 1. aet ons nu nemen dattet ghewicht 1 hanghe an t'punt oF (want 
hctdaer vande fdue macht (oude fijn~ diet t'fijnder plaers is) ende K 
,~liJnderplae[s an A~Dit fo wefende, ghd,jck den langften erm H A, 

d Zo tor den. 
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so is the verticallifting weight along MI to the weight pulled by the man at G, 
and again as ON is to NH, 50 is the vertical lifting weight along ON to the 
weight pulled by the man at H, by the 27 proposition of the 1st book of the 
elements, and the force exerted byeach becomes known from the 22nd propo­
sition of the same book. 

We might describe several more examples of the qualities of the weights of 
bodies that are being carried, but we omit it firstly for brevity' s sake, and secondly 
because they seem to be sufficiently clear from the foregoing. . 

PROPOSITION IX. 
To examine the qualities of windlassesand of gravities that are being hauled. 

The drawing weight and the drawn weight of. the windlassare proportional 
to the semi-diameter of the axle and the semi-diameter of the wheel, but in order 
to describe everything more systematically, we will make of it a theorem, as 
follows. 

THEOREM. 
Given a windlass on whose axle hangs a weight of equal apparent weigbt to 

the weight at the end of the wheel' s diameter which is parallel to the horizon: as 
the semi-diameter of the wheel is to the semi-diameter of the circle of the axle, 
so is the weight af the axle to the weight at the wheel. 

SUPPOSITION. Let ABCDEFG be a windlass, whose axle shall be EFG, the dia­
meter of the latter's circle being EF and its centre H, and I a ~eight hanging at the 
axle; and ABCD shall be the wheel, whose diameter parallel to the horizon shall be 
AC, at whose end A hangs a weight K, of equal apparent weight to I, and L shall be 
the lowest point of contact of the axle with that on which it rests. WHAT IS RE­
QUIRED TO PROVE. We have to prove that as HA is to HF, 50 is I to K. PROOF. 
Let us consider the wheelABCD as the beam of a balance, whose handle be LB, in 
such a way that the 'side of the wheel BDA, the weights K and I being taken 
away, balances the side BDC. Let us now take the weight I to hang at the point 
F (for it would there exert the same force as in its own place), and K in its 
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~ ~STIV1N' 
tot den cortl1:en HF, atroo de rwaertl1:e {wa~rheyt I, tot de lichtfleK 
duer het I·v~rnddes lcaboucx der beghinft:L:n. D.lerol11 by aldi~ 
H A fef voudich ' ' 
Wal!t tegen HF, 
(00 fal 1 (e[vou­
dich weren te­
ghell K, dat is, 
weghende 1 fes 
honderrpont,K 
faider hond,:rt 
wcghcn. daer-
0111 een man 
treckende an A. 
fo llijf a\shódert 
ponden neer­
drucken, die 
{oude teghen I 
600 tb eu!:llalt­
wichtieh, lijn,en 
om I te doen ri}. 
fen [C?ude (om 
t'ghenaecfel des D,' 

, as, &c.) wat lHjuer moeten trecke\l dan 100 tbtleerdrucken.~': 

J lVOORBEELT. 

Dl! ghedaenten der cranen ende der ghelijcke raeyers daeor,men .. 
fchen ingaen fijn duer t'voorgaende oock openbaer. 'Laet totvoorbeek 
ABC Deen radtwefen. diens· middellini A C~ euewydich fy vanden 
.. lichreinder, ende r'rondt des as, fy E F, wiens middelpunt G. ende, 
['ghewicht anden as fy H, ende I [y een man in tradt euellaltwiehrich· 
teghen H, diens Cwaerheyts middellini rechthouckich op AC [y IK. 
Ende is kenndick dat ghelijck G K tot G F, alroo ['ghewicht H [ot het , 
ghewieht des mans I, ghenomen dan dat G K viervoudich Cy teghen: 
G F, (0 {al t'ghewicht H viervoudich lijn teghen t'ghewicht des mans._ 
daerom Coo den man woughe I 50fu, (00 lal H weghen 600 tb. Ooek , 
en fal den man op die plaets de Cwaerheyt H niet eonnen opwinden, 
ouermidrs hy a1daer maereuellaltwichrich teghen Hen ftaet; Maer by 
aldien hy voortgaet naer A, Coo Cal H rijren. want de reden vande lini 
G K tOt G F. Coude dan grooter wefcn dan (y nu is. Maer allIèr meer· 
rnen(chen int radt gaen dan een, dienaeft A lijn dOen t'meelle ghewelt. 

. ende 
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place at A. This being so, as the longer arm HA is to the shorter arm HF, so is 
the heavier gravity I to the lighter K, by the 1st proposition of the 1st hook of the 
elements. Therefore iE HA be six times HF, I will be six times K, i.e. if I weighs 
six hundred pounds, K will weigh one hundred pounds. Therefore, a man pulling 
at H with the same force as one hundred pounds pressing downwards would he 
of equal apparent weight to I (600 Ibs), and in order to raise I (because of con­
tact of the axle, etc.) he would have. to pull a little more strongly than 100 Ibs 
pressing downwards. 

EXAMPLE 11: 
The qualities of cranes and similar wheels in which go human beings are also 

manifest from the foregoing. By way of example, let ABCD be a wheel, whose 
~iameter AC shall be . parallel to the horizon, and the circle of the axle shall be 
EF, whose centre shall be G, and the weight at the axle shall be H, and I shall be. 
a man in the wheel, of equal apparent weight to· H, whose centre line of gravity 
at right angles to AC shall be IK. Then it is evident that as GK is to GF, so is 
the weight H to the weight of the man I. Taking therefore GK to be four times 
GF, the weight H will be four times the weight of the man; therefore, if the man 
weighs 150 Ibs, H will weigh 600 Ibs. Although in this place the man will not 
be abie to hoist the gravity H, since he is there only of equal apparent weight to 
H, if he proceed to A, H will rise, for the ratio of the line GK to GF will then 
be greater thanit is now. But if more men than one go in the wheel, those who 
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ende de reden van haer aldämen ende van yder int befondcr t0t t'ghe .. 
, 1FÎchtH, is openbaer duer het ,. voorftel des leD boucx. 

,111., VOOP.BEE-.T. 

DIT heefi hem alfoo!mer de ghewichten die recht op ghettocken 
worden, als packen ende vaten diemen duer eranen uyt fchepen windr~ 
endedierghelijeke; Maerde ghewichtendie (cheef opwaerr commen, 
'als onder anderen de Lèh~pen diemen in Neerlandr tot veel plaetfen ouer 
dammen windt, ris met de "'eueredenheyt van dien wa.t anders gheftdt. P1DpD,ti,ne. 

, Laet tot vo:>rbedt A een dam, weren, ende B eenCchuyr die daer ouee 
ghetrocken moet worden, ende C D het rade, wiens middellini euewy- IlD';uDI, • 
. dich vanden 'lil Gcheeinder fy C D;, ende daer in een man teghen de 
{êhuyt B' euefhltwichtich , wiens fwaerheyts middellini F E, ende 1'le 
coorde fy G H, ende des a{ft:ns rondt fy 1 K, ende haer • middelpunt L: Centr"m. 
lact oock ghetrocken lijn N M, rechthouckich ,op t'plat des dams ,ende 

, d3 Minde 
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are nearest to A will exert the greatest force, and the ratio of all of them together 
and of everyone in particular tothe weight H is manifest from the 3rd proposition 
of the lst book. 

EXAMPLE lIl. 
This applies to "the weights which are drawn up vertically, such as bales and 

barrels which are hoisted from ships by means of cranes and the like. But as to 
the weights which are raised obliquely, such as the ships which in Holland are 
hauled across dams in many places, the proportion of these is somewhat different. 
For example, let A be a dam and B a barge which has to be hauled across it, and 
CD the wheel, whose diameter parallel to the horizon shall be CD, and therein a 
man being of equal apparent weight to the barge B, whose centre line of gravity 
shall be FE, and the rope shal1.be GH, and the circle of the axle shall be IK and 
its centre L. Let therealso be drawnNM, at right angles to the plane of the dam, 
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""",111, •• MindecoorcleGM; Oaernaer de1lhanghende ON; laetnuLFIét:. 
lAr;'. voudich fijn tot L K, ende N 0 drievoudich rot 0 M, ende den mal'l 

.. wfghen '{ 5 0 ib. Dit foo lijnde ghelijck L F tot L K, a}(oo t'g~ewicht 
dat ande roorde H G reehuleer {oude han~hen, tOt t'ghewlcht des 
mans van tsotb, duer t'voorgaende vertooch, maer 1. F is duen'ghe­
fielde fefvoudich an L K.t'ghewichtdan dar ande coohkH G rechtneer 
hinghe, {?ude fefvoudieh lijn an J 50 tb,dat is 900 tb; den man dan doet: 
in t'rldt {oe veel ghewelts ande (chuyt B, als of ter met de fcheefwacgh 
900,n an hinghen. T'welck fo lijnde t'ghewicht der (chuyt B, heeft fule. 
ken reden tot die SlOO th. als N 0 tot 0 M duer het 10' voorfte1 der 

1 0 
.. houelC; Maer NO is drievoudiéh an OM duer t·ghtndde,de fchttyt 

dan weeghr driemael 9°0 ft;, dat is ~700 ft;. dat is achdenmad den 
man. Twelck hem (00 ver!l:aetwefende de ((huft in die ghellalr, maer 
als l)' hooghercomt, (00 [al decoorde G Hlleylder lijn (ren wafr men 
die ande lchuyrv.erCerre) ende veruoighens de linials M 0 {al war meer­
der reden hebbetuot 0 N, dan fy nu doet,waer dueroock het eudlalt­
wichrteghen de {chuyt alldan meerder {oude lijn dan 900 fb; .r:nerom 
yeman t willende een_radt ende as van pas hauwen, niet te: groot noch tc 
cle~nJ mach (jjn rekening maken naer de ghellalc daer in een der {waer-
fte fchuyren ofre (chepen de meefte ghewelt behontt. . .. 

Tis oock te ghedencken dat den man E in tradt de meelle gheweJt 
do~r, als de coorde G H euewydich is van t'plat des dams P N. duer hcc: 
l4e voor!l:d des I cn boucx der beghinfclen; want dan is H G rechthcuc­
kichop den as (op daticlde foonoc:m) der [chuyr,dat is op de lini duet' 

f[wacr:' 
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with M in the rope GH, and thereafter the vertical ON. Now let LP be six 
times LK, and NO three times OM, arid let the man weigh 150 Ibs. This being 
so, as LP is to LK, so is the weight which would hang down vertically at the rope 
HG to the weight of the man (150 Ibs), by the foregoing theorem. But LP, by 
the supposition, is six times LK; therefore, the weight which would hang down 
vertically aJ the rope HG would be six times 150 Ibs, i.e. 900 Ibs. Therefore, the 
man exerts in the wheel as much force on the. barge B as if 900 Ibs were hanging 
at it with the oblique balance. Which being so, the weight of "the barge B has .to 
these 900 Ibs the same ratio as NO to OM, by the 20th proposition of the 1st 
book. But NO is three times OM by the supposition; therefore the barge weighs 
three times 900 Ibs, i.e. 2,700 Ibs, that is eighteen times the weight of the man. 
This applies to the case when the barge is in that position, but when it reaches 
a higher point, the rope GH will be steeper (uniess it be displaced at the barge), 
and consequently the line MO will have a somewhat greaterratio to ON than it 
has now, as a result of which that which is of equal apparent weight to the barge 
will then also be more than 900 Ibs. Therefore, if anyone wishes to construct a 
suitable wheel andaxle, neither too large nor too small, let him make his Cal­
culations according to the position in which one of the heaviest barges or ships 
requires the greatest force. 

It should also be borne in mind that the man E in the wheel exerts the greatest 
force when the ·rope GH is parallel to the plane of the dam PN, by the 24th 
proposition of the 1st book of the elements; For then HG is at right angles to 
the axis (if I may so call it) of the barge, i.e. to the line through the' centre of 
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irwaerheyts middelpt'lilt der fchuyt, ende rechthouckich op t'plat P N:' 
Vaerom hoe dat G H ende P N de eueWydicheyt naerder lijn, hoe lich. 
rer werck, ende hoe verder, hoe fwaerder., 

,1111" VOOR.BEELT~ 

U Y T het voorgaendeis oock keimelick, hoe veel ghewichcs een 
~erc in een waghen ghefpannen, meer treekt een hoochde op fiyghen-

, (Je, dan Opt plat landt. Laet by voc;nbeelt A .B t'plat fijn eens bc:rghs, 
ende C D cen waghen, weghcnde met dat ter op is al tlàmen 1000 fu, 
ende E F (inde plaets der firijnghen) fy de coorde"ende G fy t'pecrt,eve­
tl:altwichtich teghen den waghen. laet oock ghetrocken fijn de" han- Perlmd"H­
ghen?e H ~. enae! K. recht~ouckich ~p t'plat A D, ende laet I H vi~r- lnru. 
voudich {iJ,!1 tot H K" ende 15 kennehck duet het 2.0 voorfiel des I <n 

boucx der beghinfelen, dat ghelijck, K Htot H I, alroo ('ghcwicht der 
fcheefwacgh {ooder een waC:r (in diens plaets n\l t'peert is) tonet ghe~ 
wicht des waghens,maer IC H is t' vierendeel van Hl duer t' ghell:elde;des 
fcheefwaegs wicht dan foude Van jootf; lijn, te weten t'-Y.ierendeel van 

, t'ghewidit des waghens; Daerom t'gareel oft riem of[ (ul'cx alft waer, 
muekt t'pee~t foo fiijf voor den borfi L, als een pack van 500 tb op {ijn 
rugghe duwen foude, ende dat (wel verflaende alft voortgaet)bouen het 
4uyt[el dattet lijdt op ['plat landt ueckendc. 

T I S oock openbaer duer het 14" voorA:el des J' boucx • .fnde duel 
t'ghene Wy hier vooren vande (chuyt ghefeyt hebben, dat als de ftrijngen 
cuewydich {jjn vande wech daer de "raghen ouer vaerr, dat de peerden 
dan de meefien gheweltande waghé doen.welvedlaende opeenen har~ 
den gantCch effc:nen wech,maer op cenen oneffenen hobbelighen en fan~ 
dighen,fo voordetet de firijnghen achter wat leegher te dben dan vooren. 
Twelck den Hollantfchcn voertien duer deruaring niet onbekent en is, 
diens waghens daer naet ghemacItt 6jnde, doen de llrijnghen, langs 
t'zedb:ant varende, ende in derghebjckc eDen harde weghen , achter 
-' ,hoogher 
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gravity of the barge and at right angles to the plane PN. Therefore, the n<:arer 
GH and PN are to being parallel, the lighter will be the- work, and the further 
they are from being 50, the heavier will be the-work. 

EXAMPLE IV. 

FIOm the foregoing it is also evident with how much greater weight a horse 
harnessed to a wagon draws when ascending a height than on level land. For 
example, let AB be the surfaceof a mountain and CD a wagon weighing, to­
gether with all that is on it, 2,000 Ibs; and EF (in the place of the traces) shall 
be the rope, and G shall be the horse, of equal apparent weight to the wagon. 
Let there also be drawn the vertical Hl, and IK at right angles to the plane AB, 
and let IH be four times HK; then it is evident by the 20th proposition of the 1st 
book of the elements that as KH is to Hl, so is the weight of the oblique balance 
if there were one (whose place is now taken by the horse) to the weight of the 
wagon. But KH is one-fourth of Hl by the supposition; therefore the weight 
of the oblique balance would be 500 Ibs, to wit one-fourth of the weight of the 
wagon. Therefore the breastharness or strap or whatever it is presses as strongly 
against the horse's breast L as a bale of 500 Ibs would press on its back, such 
(provided it is proceeding) over and above the pressure it would bear when puIling 
on level land. 

It is also manifest from the 24th proposition of the 1st book and from what 
we have said above of the ship that if the traces are parallel to the IOad on which 
the wagon moves, the horses then exert the greatest force on the wagon, that is 
to say on a hard, perfectly smooth road, but on a rough, bumpy, and sandy IOad 
it is of advantage to attach the traces somewhat lower at the back than in front; 
which through experience is not unfamiliar to the Dutch carriers, whose wagons, 
being adapted thereto, have the trac~s higher at the back when travelling along the 
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hoogher, dan inde oneuen ende Candighe. Reden is delè, dat werende 
de frrijnghen èuewydich vanden fichteinder, fo en fijn{eniet eucwydich 
met die oneuen verhefCc1en. t'welck int ouertrecken noot{akelick meer­
der laft anbrengt, dau als de frrijnghen achter leegher fijn, ouermidts fy 
dan de euewydîcheyt met die verhdlden. naerder fijn. Inde fandighc 
daer de waghen diep infinckt, dacr·drucken de raeyers dieper ende 
n.l0ey!icker duer t'(ant, wefende de ftrrnghen euewydich vanden licht- . 
emder, dan als{y achter wat leegher fijn. ..... . 

M ER.e K T. 
Y I! lof A NT mocht ons nu tWee (aken voorworpen; Teneerften, 

warom wy hier bouen ghefeyt hebben: Ghelqck..K H tot Hl. A/foo ·''gh,·· . 
~;elJl der frIJeefw4egh flodr een ll'Aer (in diens platts nu "pml Ï6 )toltelghe. 
\\,i,bt des "'agbenl,Achtende darmen niet en behoort te fegghen tOltet 
ghelti,bt des \\1.1gIJens, maer, ttltt~t reiblbe[mchl1'4n t'gfnwiebt tlti wtfglmu. 

Ten tweeden waerom wy gheeri onderfcheyt bdèhreuell en hebbell 
. van de plaels der co orde E F, t'wyfelende dat de fdue voorrghetrocken . 

'. elwe lydende duer rfwaelheyts midddpunt des waghens, een ander 
• ghewichrvoor t'peert mOlht veroirfaken, dan als fydaerboucn ofdaer 

. Mlllhltn4l.- onder cornr. Om op t'.welck teverantwoordt;n, ende lt Wjfcon1l1ick 
,a. te.bewyren dat '..' 

de boué{chre­
uen eUt'reden­
heyt volcom-' 
men is: {olaet 
A Beccn wa-' 
ghcn lijn ~ al 
van wifconfH­
ghe linien ghe­
maeckt;wiens 
raeyers fijn D~ 

. E , ende den 
wech daer·.hy 
op ruft fy F G, 
ende de coerde 

. des toecórnen­
den fcheeffhe~ 
wichts fy A H •. 

L A ET ons nu op deren wagheri leggheneen pilàer IK akhieron­
der, alroo dat HA voonghetrOcJc:en comme in des piJaers fwaer. 

heyts ':l1id?e1p~nt L.en laef'het {cheefhefwicht M teghen den pilacr eu~­
fialtWlChnchliJIi;Lact ootk an L gheuoucht worden ,'cechthefwi,hr N, 

met 
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beach and similar smooth and hard roads than on rough and sandy roads. The 
reason is that if the traces are parallel to the horizon, they are not parallel to those 
unevennesses, which in being passed across must needs produce a greater load 
than if the traces are lower at the back, since they are then nearer to being parallel 
to thoseunevennesses. On sandy roads, into which the wagon sinks deeply, the 
wheels force themselves deeper and with more difficulty through the sand if the 
traces are parallel to the horizon than if they are somewhat lower at the back.' 

NOTE. 

Someone might now raise the following two objections: Firstly, why we have 
said above: As KH is to HI,so is the weight of the oblique balance if th ere were 
one (whose place is now taken by the horse) to the weight of the wagon; con­
sidering that we ought not to say to the weight of the wagon, but to the vertical 
lifting weight of the weight of the wagon 1). 

Secondly, why we have not made any distinction as to the place of the rope 
EF, wondering whether this rope, when produced and passing through the centre 
of gravity of the wagon, would not cause a weight for the horse other than if 
it comes above or below it. In order to account for this and to prove mathemati­
cally that the proportion described above is perfect: let ABC be a wagon, wholly 
made up of mathematical lines, whose wheels be D and E, and the road on which 
it rests shall be FG, and the rope of the oblique lifting weight applied shall be AH. 

Now let us place on this wagon a prism IK, as shown below, in such a way that 
HA produced shall come in the centre of gravity L of the prism, and ,let the 
oblique lifting weight M be of equal apparent weight to the prism. Let there also 
be applied to L the vertical lifting weight N, of equal apparent weight to the 

1) This means: to the force directed vertically upwards which keep.s the weight of the 
wagon in equilibrium. . 
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prism. Let us also draw the vertical BO, intersecting AH in 0, which being so, we 
say, by the 20th proposition of the lst book, that as AO is to OB, so is M to the 
vertical lifting weight N. But since N is applied to the centre of gravity L of the 
prism IK, N will balance the prism by the 14th proposition of the lst hook. 
Therefore we can say: as AO is to OB, so is M to the prism, by which the first 
objection in settled, when AH proceeds from the centre of gravity L. 

But in order to settle the second objection, i.e. that the proportion in question 
also holds even if AH does not proceed from the centre of gravity L, let us pull 
the prism IK vertically up from the wagon, resting on the vertical LP, as shown 
opposite. Then according to the 3rd postulate it will not apply to the wagon 
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ABC any greater gravity than in the first position, and consequently M does not 
have to draw any greater weight than before. But HA produced now comes below 
the centre of gravity L. Therefore, HA produced coming below the centre of 
gravity L, M draws the same weight it did when HA came in the centre of gravity. 
The same can also be shown if the line HA produced comes above the l centre 
of gravity L, i.e. when the prism IK is pulled vertically down below the wagon. 
By which the objection is settled. 

PROPOSITION x. 
To explain the construction and the properties of the Almighty. 

Plutarch 1) and· others 2 report that Hiero, King of Sicily, had a ship built, 
exceptionally large and of ingenious form, in order to present it to Ptolemy, 
King of Egypt. However, when it was completed, the citizens of Syracuse could 
not get it into the sea because of its heaviness, but when Archimedes had applied 
to it his device called Charistion 3) by the Greeks, Hiero was able to move the 
ship by himself, by hand. This Charistion (judging from the drawing which 
Jacques Besson 4) made of it, found at the library of the King of France) had 
shafts with screws, rotating in the sides of several wheels, a device truly worthy 
to be eternally remembered. We should describe it here, since we have now come 
to this subject matter, but that we are dealing instead with the Almighty (a device 
we 50 call on account of its exceptional power), which is more suited to such work, 
for the, following reasons: sturdier and more durable construction; of lower cost; 
by which more is done in shorter time; and (like the Charistion) of infinite 
power, that is to say: potentially, not actually. The construction of this device 
is as follows: 

There shall be taken a tree or beam, as AB, sufficiently strong and big for the 
force which has to be exerted therewith. Thereafter a small iron gear wheel, as C, 
shall be made; I assume that its diameter' is th ree inches and that· it has six teeth, 
and in its centre an iron shaft, as CD, of square cross-section at the ends C and D, 
and round in between. Thereafter the gear wheel E, I take with 18 teeth, and the 

1) Plutarchus, Vita Mareelli XIV, 7. 
2) An elaborate description of the great ship Surakosia (later Alexandris), which Hiero 

had had built for King Ptolemy of Egypt, is given by Athenaeus in' his Deipnosophistae. 
Athenae; Naueratitiae Dipnosophistarum Libri XV; rec. G. Kaibel (Leipzig 1887) V, 40-44. 

3) Not all Greek authors who teIl the story of the ship use the name Charistion for the 
device applied by Archimedes~ It is also called a polyspaston (Plutarchus, Vita Mareelli 
XIV, 8) or trispaston (Tzetzes, Chiliades Il. Hist. 35, 107). The name Charistion isgiven 
by Simplicius (In Aristotelis Physicarum libros Commentaria; ed. H. Diels, Berlin 1895, p.' 
11 IC) to the device Archimedes would have used for ,moving the earth, iLhe had been 
able to find a fixed point outside it. He says that it was a kind of balance, and if the Cha- , 
ristion may be identified with the Charasto mentioned by Gerard of Cremona in a Latin 
translation of a work by Tabit ibn Qurra (Liber Charastonis), this was also the meaning 
attached to it in the Middle Ages. Tzetzes (Chiliades IJ. Hist. 35, 130) also mentions the 
Charistion in this connection, without, however, explaining the name. Obviously Stevin 
and his source, Besson, identify the Charistion with the Baroulkos described by Heron 
(Mechanicorum Fragmenta, ed. G. Schmidt, Leipzig 19°0, p. 256; Dioptra, ed. H. Schöne, 
Leipzig 1903, p. 306). In this device a windlass is turned by a system of toothed wheels, 
the last of which is put in motion by means of an endless screw. ' 

4) Jacques Besson, Théatre des instruments mathématiques et 1l1échaniques, Lyon. Or: 
Theatrum instrumentorum et machillarum, Lyon, 1582. 
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small gear wheel F with 6 teeth, in which there is an iron shaft EF, equal and 
similar to the"shaft CD, to wit of square cross-section at the ends and round in 
between. And as EF is, in the same way G Hand IK shaU also be made, that is 
G and K each with six teeth, and Hand I with 18 teeth. But because the upper 
wheels will have to bear the greatest load, as will be found hereinafter, they must 
be stronger and larger 1) than the lower, from which it also follows that, the 
shafts being parallel to each other, the wheel H will be able to touch F and not K, 
and the wheel G will be able to touch I and not E, which has got to beo 

Thereafter the crank LMN shall be made, the square hole of whose square tube 
L shall fit all the square ends of the shafts, as D, F, H, K, and LM shall be oné 
foot long, ~ is of ten the length of the cranks of grindstones and the like, and 
MN shall have the length to be specified hereinafter. Thereafter there shall be 
drilled in the tree AB four holes, at the same distances from one another as the 
four shifts, as the holes 0, P, Q, R, extending at the back of the tree, in which 
the four shafts IK, GH, EF, CD may fit; and the length of the shafts between 
the wheels shall be equal to the thickness of 'the tree, and the square ends of 
the shafts at K, H, F, D shall all extend about three or four inches beyond the 
wheels. Thereafter, when the wheel I has been drawn oH, theshaft IK shall be 
put into the hole 0, and similarly the shaft GH into the hole P, and EF into Q, 
and CD into R, upon which each wheel shall again be mounted on its shaft at 

1) This entails that the diameters of the wheels should also be enlarged; the drawing 
however, shows no signs of this. 
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the back, in such a way that the teeth of the wheel F in front can rotate the wheel 
H, and that the teeth of the wheel C at the back can rotate the wheel E,' and that 
the teeth of G rotate l; then the form of the completed Almighty will be as shown 
opposite. 

'Now just as we have here given an example of four shafts, there mayalso 
be more or fewer. And the 18 teeth of the large wheels, which are three times 
the six teeth of the small wheels, may be taJcen in a greater or les ser ratio, ac­
cording to the occasion for which the Almighty is made. 

OF THE USE AND OTHER ATTRIBUTES OF THE ALMIGHTY 
In order to explain the use of this Almighty we will give an example from 

. which all the others will be sufficiently dear, to wit of haulingships therewith 
:;tcross dams or dykes, for this does not appear to be the least service it may render 
to these countries, chiefly Holland. Let AB be the Almighty described above, with 
the wheels K, H, F on this side of the tree AB and the wheels l, G, E, C on 
the other side, and let LMN be the crank, and S the axle, whose diameter shall 
be 1 Y2 feet, extendirig through the tree with an iron wheel at the end, as T, whose 
diameter I take to be 2 feet (it should be at least 50 much longer than 'the diameter 
of the cirde of the shaft S that the wheel l cannot touch the. axle S) and which 
I take to have 36 teeth 1), and V shall be the dam, .whose height above the bottom 
of the ship lying freely in the water (i.e. ~easured along the vertical from the top 
of the dam to the plane parallel to the hor~zon through .the bottom of the ship) 

1) Girard (XIII; iv, 482) here finds a difficulty. If the teeth of the wheel T are to 
he equal in size to those of the wheels C ... K, T cannot have 36 teeth as weIl 
as a diameter of 2 feet. The former numher calls .for' a diameter of ·1.5 feet, the 
second for a number ofteeth of 48. The solution of this riddle may perhaps .he found in 
the gradual increase of the diameters mentioned in note I to page 357. On the strength 
of this it is possible that h<;>th values given hy Stevin are correct. Cf. note I to page 36 I. 
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shall be four feet, and X shall be the ship. Now in order to haul the latter across, 
one has to turn the crank LMN. Therefore the handle MN must be so long that 
all the men who are to be employed for it can suitably stand on either side of it. 

THE RATIO BETWEEN THE REVOLUTIONS OF THE CRANK AND THE 
REVOLUTIONS OF THE AXLE 

Because the crank L:tJN revolves three times against F once, it will revolve 9 
times against H once, and 27 times against Konce, and 162 times against T or the 
axle S once. It is also evident that the crank, when mounted at the end of the shaft 
F, will revolve 54 times against S once, and when mounted at K, six times against 
S once, and when mounted at T, as of ten as S. But if a man should turn at a shaft 
higher than D, for example at K, in order that all the lower wheels shall not 
rapidly revolve too, which would cause unnecessary gravity, he must displace some­
what on its shaft the next in order of the lower ones, which would here be G, 
until its teeth are free of the teeth of I, and then all the lower wheels will stand 
still. . 

RATIO BETWEEN THE FORCE APPLlED BY THE TURNER TO THE 
CRANK AND THE WEIGHT THAT IS BEING HAUL~D, AS THE SHIP X 

Because LM, one foot long by the supposition, is eight times the semi-diameter 
of the wheel C, the weight caused by the wheel E on C will be to the gravity or 
force at MN which is of equal apparentweight to it as 8 to 1, and for the same· 
reason the weight caused by H on F as 24 to 1, and by I on G as 72 to 1, and 
by T on K as 216 to 1. But. the circ1e of the axle S is potentially equal to the 
circle of T (we say potentially, for actually the diameter of the circle of S is 1 Yz 
feet as against T two' feet, by the supposition, but because the teeth of T are six 
times the teeth of C, its diameter will potentially be six times the diameter of G, 
being 3 inches, that of T then being 18 inches, i.e: 1 ~ feet, like the diameter of 
the axIe S); therefore the weight hanging vertically down at the axle S will have 
to its equal apparent weight or force at MN the ratio of 216 to 1 1). We might 

1) Tbe mechanical advantage of the Almighty may be determined as fol1ows: Put 
ML = r, the radü of the wheels C, F, G, K = rb the radius of T = r2, that of S = e; 
the number of teeth of the wheels C, P, G, K = n, that of E, H, 1= nb that of T =n2• 

In one complete revolution of M, S performs 

(n)3 n . 
- . - revolutions. . n

l 
n

2 
If now the force applied at Mis P, and the force exerted by the rope of S,Q, we have 

(n)3 n 
Z 7t r. P = - . -. Z 7t (! .Q; 

n l n 2 
consequently the mechanical advantage. 

Q r (nl)3 n2 (1) - = -. - .-P (! n n 
Taking r = 1 ft., e = 3/4 ft., n l = 18, n = 6, n2 = 36, we find 

Q 4 . 
P = - . 27 . 6 = 216. 

. 3 
This is also Stevin's value; however, he arrives at it in a different way. He first determines 
the force exerted by the teeth of C against those of E, which is 

!... P. 
r l 
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· reden heeft eoe· de middellini des rondts vanden as S,:aJs 4 tot'3 (want 
L M is een voer, ende,de 1t halfmiddellini des rondtsvanden as Sis .L 
voets) foofal de langde der olntreckeh valldeî61. rondenhe(chreuin 
duel' ele kcercn ~;m M N,fulcken re~cnhebben'roi. de laPlgde van den 
Olntreck df'S ronduder as s~ ah 216 tOt I. de felfde reden {uilen oock 
hebben de 2 I 6 halfmiddellinien van dat rondt. tOt de eeiiighe . halflr.id~ 
dellini van dit rondt; Daerom ()(Îc~, duerbec I,· voorlld des J'n bouçx, 
fal t'ghewichtan die;fukkèn re~eri heb~e" án V'ghcwkht ofre de m:tchc 
an de(e, als van 116tot J ghdij.k vOor!;n .. Wacrllyt vótght datwelènde 
'an M N ee~ gbedliCrighe macht (00 groot aJs i. 5 tb [ouden neertrecken, 
rwdck iek de macht (,har van eell man, ende grooter als hy wil(weJ is 
w:~er d.n eell mal) (çl' po.ot onghdijck veel grootetmacht deen CIU1,macr 

. . wynemen 
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also make our calculations from the axle S downwards, at is has here been done 
upwards from the bottom. 

We can also explain the foregoing as follows: Since MN revolves 162 times 
against the axle S once (as has been proved above), and the diameter of the cirde 
described by the revolution of MN has to the diameter of the circle of the axIe ' 
S the ratio of 4 to 3 (for LM is one foot, and the semi-diameter of the circle of 
the axle S is % foot), the length of the circumferences of the 162 cirdes de­
scribedby the revolutions of MN will have to the length of the circumference of 
the cirde of the axle S the ratio of 216 to 1; the same will also be the ratio of 
the 216 semi-diameters of the former cirde to the sole semi-diameter of the latter 
circle. Therefore also, by the 1st proposition of the 1st book, the weight at the 
former will have to the weight or force at the latter the ratio of 216 to 1, as 
before. From which it follows that if there is exerted at MN a constant force as 
great as 25 Ibs would pull dowriwards, which I estimate to be the force that can 
be exerted by one man - and greater if he cares (it is true that if need be a man 
can exert a much greater force than this, but we take this by way of example) -, 

Consequently the force of F against H is E.. P . n l 

the force of G against I ~ . P . in nil
l 

r l n 
r n 3 

the force U of K against T -. P. -2 . 
r l n 

Now putting nl = 18, n = 6, r = I ft., rI = 1/8 ft., we find 
U = ,3. 8. P = 216 P 

This result, however, is given as representing the force exerted by the rope of S. How­
ever, continuing this line of reasoning and considering the windlass formed by Tand S, 
we should expect 

. . (2) Q = ~. (nI)3 . E.. P = .i. ;I6.P org
p 

= 288. e n r l , 

To explain this discrepancy we have to take into account Stevin's remark that Tand S 

are. p~tentially equivalent, which can only mean that the multiplication by ~ is not e . 
necessary. To prove this, he remarks that r2 : rl = ~ : n. 

Now (2) takes the form ~ = E.. (:lr. ;, 
which is identical with (I). e 
But the demonstration naturally is not valid if r2 = I ft., r l = 1/8 ft., ~ = ,6, n = 6. 
It is, however, possible to arrive at Stevin's result in a legitimate manner when we sup­
pose, in accordance with note I to page ,57, that the radii of the wheels increase conti­
nually from C to K. Put the radius of F = MI' that of G = À2rb that of K = À3rI. It 
is then necessary that 

n 2 . À3rI =r2; n .. 
, 1 À3 __ r 2 _n 

cons~quent y - ri ' n; 
Now the force exerted by the teeth of K against those of T is found to be 

" '" (~)(tJ· P, , 

and the mechanical .advantage Qp = ~ . E. (_À3 )3 = E. • À3 n2 . 3: = .i . 6 • ,3 = 216. e r l e n À , 
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, W a IC H.D A I 1'. . J' 
"Y ftemen dit voorbeeltfche wyk) dcfeJuc macht Caleuetlaltwichtich 
tijllteghen 5:4ooib (dat is iI6 ~ael1.J tt;) rechtneerhallghende .anden· 
as S : Ghenomen nu dat het fchip X fclvoudich [y, teghen dat fijn eue-

. Ilalcwicht an den as S· rechtneerhanghende, [00 fall'Cchip X weghen­
de 31400 (dads 91a,n.gheWichts rekenende ~600 tb voor t'laft) eudl:alr­
wichtich fijn teghen t'ghewicht, ofte die gheduerighe macht van 2.5 tb 
all M N... . 

VANDE MENICHTE DER KEEREN 
. ,. 

DES c:R.VCX OM TSCHIP OVER. DIN DAM TB 

"Wimlln: En.de F.tnden ·,;dz diedtl MrbtJder s b,bolHlelf. 

·M. A 11 R. wefende :duer t'ghellelde rCchiJ> [efvoudidi teghen t'ghe-
wicht anden as S hanghende, fo fa! de langde van t'[op des dams 

fcheefileerw~m, oock Jefvoudich fijn teghen ae hoochde diet (chip 
moet verheuen worden (duer het 19- voorll:el des 1'" boucx) welc~e duer 
rghell:eJde is 4 voeten, de felue dan fes mael maeckt 1.4 voeten, voor de 
voornomde langde; bet ons nu nemen dat de[e 2.4 voeten ghewonden . 
m~ten woeden op den ~~ S,om t'lwaerheyts middelpunt des Jëhips ouer 
t'ïntddd Jes dams te krIJgben; Soo wy dan als vooren ,den cmtreck 
van t'rondt des as nellen al~ drievoudïch (die reden is in defen gheualle 
l1aer ghenouch) reghen lijn midJdlini 1 of voet, [y fal 4 : voeten we­
fë~ de relue fijn indcvoornomde 14 v~en 5 -} mael,den as Sdan, 
Cal 5 -} keeren möeten omd,raeyen, mae~ elck.e keer van. di~ behoufc 
16 z.~eren v:tn M N als v6occ:n bewefen IS,. daer Cullen dan ln als be.. 
bO\1Uen 864 keeren van M N. 
. Wy [ouden oock mtieghen aldus fegghen:Elcken keer van M N ver­

voen i S tb (es voeten verre, dar is, hanghende een ghewicht an deo as S . 
YaD f iootb.e1cken keer van M N doet (00 veel, alsoft het van dien tele- ' 
ke~ael1 S tb 6 voeten hoogh rrocu, ende veruolghens als oftet {e{mael 
1 S tb, dats I jotb Jes {cheeps, trocke6.voeten verre, daerom ghedeelt 
31400tbduer 15oH>,comtu6. waer duert'(chipmetelcke 116 keeren 
van M N fes voeten voott commen [al, tnael' " moet viermael 6 voeten 
commen, t'moetdanhebben viermaelu6keeren,datisals vooren 86. . 
keeren. Ofieaftderfins (anghefient'fcipin'als4voctell' hooch moet· 
~ommen)men mach aldus fegglu:n, met cenen keer treektmen 1. S tb fes 
voetenhooch, met hoe veel keeren·falmen ~4'JO tb trecken4voeten 
hooch ~ co muts voren met 864 keeren. .. 

Maer wy achten datter een man J OC!0 can doen op een vierendeel uyn, 
ghenomendan dat hem alles (00 heb· alsgheCeyt is, hy. fal t'[chip met 
datter in is ,'[amen 9.1aft wegbende, alleen oucrwindmop min dan een 

yierelldeel 

o 
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this force will be of equal apparent weight to 5,400 Ibs (i.e. 216 times 25 Ibs), 
hanging down vertically at the axle S. Now assuming that the shiRX -be six times 
its equal apparent weight hanging down verticaUy at the axle S, the ship X weighing 
32,400. Ibs (that is 9 lasts, taking a last at 3,600 Ibs) wiU be of equal apparent 
weight to the weight, or the constant-force of 25 ,Ibs at M. 

OF THE NUMBER OF REVOLUTIONS. OF THE CRANK NECESSARY 
TO HAUL THE SHIP ACROSS THE DAM, AND OF THE TIME THE 

WORKMEN NEED FOR IT 
But if, by the supposition, the ship be six times the weight hanging at the axle 

S, the distance from the top of the dam obliquely downwards will also be, six 
times the height the ship has to be raised (by the 19th proposition of the lst book) , 
which by the supposition is 4 feet; this, multiplied by six, ~akes 24 feet for the 
aforesaid distance. Let us now assume' that these 24 feet have to be wound on 
to the axle S in order to raise the ship's centre of gravity above the centre of the 
dam. If then, as before 1), we put the circumference of the circle of the axle at 
three times (this ratio being near enough in this case) its diameter of 1 Y2 feet, 
it will be 40z feet; these are contained 51/ 3 times in the aforesaid 24 feet, there­
fore theaxle S will have to make 51/ 3 revolutions. But each of the revolutions of 
the axle requires 162 revolutions of MN, as proved above, to that 864 2) revolutions 
of MN in all will be required. -

We might also say as foUows: Each revolution of MN moves 25 Ibs six feet 
further, i.e., a weight of 5,400 Ibs hanging at the axle S, each revolution of MN 
does as much as if it hauled each time 25 Ibs thereof 6 feet high, and consequently 
as if it hauled six times 25 Ibs, i.e. 150 Ibs of the ship, 6 feet further. Therefore, 
32,400 Ibs divided by 150 Ibs makes 216, so that with every 216 revolutions of 
MN the ship will be moved six feet further. But it has to be moved four times 6 
feet therefore it requires four times 216 revolutions, i.e: 864 revolutions, as stated 
before. Or otherwise (since theship has to be raised 4 feet in aU) it may be said 
as follows: with one revolution 25 Ibs are hauled six feet up, with how many 
revolutions wiU 32,400 Ibs be hauled 4 feet up? As before, this works out at 
864 revolutions. -

Now we consider that a man can perform 1,000 revolutions in a quarter of an 
hour. Therefore, taking everything to be as said, he wiU by himself haul the ship 
with all that is in it, weighing together 9 lasts, across in !ess than a quarter of an 
hour. But if there be three men, they may put the crank at F, and then they will 
hau! the ship across in one-third of a quarter of an hour, that is in 1/12 hour 3). 

And if there be nine men, they may put the crank at Hand will hau!' it across 
in 1/36 hour. It is also possible to provide an Almighty at the other tree Y, as 
at the tree AB, and place the !pen on either side. ' 

1) We do not remember Stevll having used this approximation 7t = 3 before. 

2) The exact value is ---=±- . 162 = 259
2 

revolutions. 
, ,I.57t 7t 

3) One man, putting the crank at P, would have to exert a threefold force; if he were ' 
able to exert this force while at the same time keeping up the same number of revolutions 
per unit of time, he would be able to perform the work in one third of the time, because 
the number of revolutions required for a given displacement is now one-third of the ori­
ginal number. However, he alone will not be able to achieve this, but three men working 
together and each exerting the original force will succeed in doing so. 
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vierendeel uyr!. Maer (ooder dtie mannentec waren, (y mueghen de 
kruck an F aeken, ende fulIent dan ouerrrecken op (derdendcef van een 
vierendeel uyrs~ dat is o~ I ~ uyrs: Ende (ooder neghen mannen toe wa· 
ren, fy mochten de kruck an H aeken, ende {ulIent in_~ uyrs ouerwin· 
den. Men {oude oock mueghen anden anderen boom y een Almachtich 

, máken ~s an den boom A B,en bed.eelen de men(ehen op beyden lijden. 

MER eET. 

Wy hebben hier een voorbee't gheaeltal of rfchÎJ' in t'overwinden 
'voor den ac:rbeyders alrijdt, van eenvaerdigher fwaerheyt waer, wclclco 
nochtans merckeliek verandert naer de form ende ghefialt van t'voor­

, ghefette~ want fwaerder gadet int laetfte dan int bc:ghin, om de redenen 
, lije int ~'voorbedt des ge voorftels de{es OOUelt van der ghelijcke ghefeyc 
lijn; Oaerom {almen t'voorgaendeachten als voorbeelt vercfarende hoe. 
men in yder vóorghefteldeofte bc:gheerde form fijn rekening mmn'fal. 

Angaendedefterren die in t'Almachtich recht bouen malcanderco 
'ghenelt fijn; men {oudek oock mbeghen neuen den ~deren voughen. 
ofte met paren. daert de ghdeghentheyt hie1Ièhe. 

, 'v ER CL A'R ING VAN T'GH EN I! 

vooa~N BEtOOS~ l~ 

'W" y hebben hiervooren int t'bc:ghin defes voorllels beloofr. dat-
, ' tet Almachtich {oude fijn ftercker werek; Ende van minder eoft 

. dan den CharilHoD; Ende duert'welckmen op corter tijdt meer 
afveerdicht; Endevan oneindelicke eracht. . 

Angaende de Lterckte des wercx,ièk achte die openbaer (daerheneuen ' 
een beter nummermeer ver(maende) want wat (oudemen tor lukken 
daet vromer Wen {chen , dan een1l:ercke baarn {o hyghewalfen is, wiens 

: ftofvafter in een houdt dan eenkh ghereck van verfcheydenftueken 
vergaert. De deynen coft is oock kennelick. . ' -

Wat den carteren rijt belangt, die volgh~ daer u)'t,. darmen de buck 
mach fieken :10 (ukken as der fierren alfmen wil, naer ghelcghenrheydt 
vande menichte·der'arbeydellde menCchen. ende het tetreckenwichr~te 
weten voorde lichter ghewiehten de kmck hoogher,ende voor de {waer. 
der leegher te aeken, alfoo datmen duer eenen behoirlicken arbey.dr, 
het, tetreckenwicht hoe {waer. het fy, altijt gaende haudr,:fonder ,ftil 
ftac:n, t'wdcldnde Chariftion noch ander windalIèn {oo niet ghefchien 
en can, wantorn eendeyne lichtefchuyt,ghebmycktmen duer windat: 
[en, ['ghene cen veel grooter eracht vermach, t'welck den tijdt langher 
doet.:anloopen. Maer is hettetreckenWichr {waerderdan daer duer be­

. qU'amelick can:.ghedaen worden~ [00 J;lloctmen· daer toe nemen groote 
. .menkhtc 
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NOTE. 
We have here given an example as if the ship were always of uniform gravity 

during the hauling by the workmen, though ~his gravity alters considerably in 
accordance with the form and shape of the given ,vessel, for the workwill be more 
difficult at the end than at the beginning, for the reasons given in the 3rd example 
of the 9th proposition of this book about a similar case. Therefore the foregoing 
is to be looked upon as an example explaining how to make one's calculations 
with any form proposed or desired. 

As to the wheels placed vertically above each other in the Almighty, they might 
also be placed side by side, or in pairs, as the occasion demands. 

EXPLANATION OF THAT WHICH HAS BEEN 
PROMISED HEREINBEFORE 

We have promised hereinbefore, at the beginning of this proposition, that, the 
Almighty would be of sturdier construction and of lowei:' cost than the Charistion; 
by which more is done in shorter time,and of infinite power. 

As regards the sturdiness of construction; I consider this to be manifest (though 
a better one is hy no means to be despised), for what better could one wish for, 
with a view to such work, but a strong tree such as it has grown', whose substance 
coheres better than any device made up of several pieces. The low cost is also 
evident. . 

As regards the shorter time, this follows from the fact that the crank may be 
put on the shaft of any ~esired wheel, in accordance with the number of workmen 
employed and the weight to be hauled, to wit for lighter weights the crank may 
be put higher and for heavier lower, in such a way that with a suitable effort 
the weight to be hauled, however heavy, is kept moving, without stopping, which 
is not possible either, with the Charistion or with ,other windlasses, for in order 
to haul a smáll, light ship use is made in windlasses of that which is capable of 
exerting a muchgreater force, and this lengthens the time required. But ,if the' 
weight to be hauled is heavier than can easily be hauled by them, it is necessary 
to use a great many men or horses, working hard at one time and stopping at 
another, thus lengthening the time. Nay, in additión they greatly damage the 
ships, for one of the biggest hauled across the Leyden Dam, weighing thirteen 
or fourteen lasts requires twenty men going in the wheels, 1) who will of ten 
descend all together to the same position of rest, and do severe damage to the 
ships by the violent shock, which is not possible with the Almighty, since the 
ship always moves on uniformly and gently. , ' . 

But in order to speak of its infinite power, let it be known that with the 
crank above at D as great a force may be exerted as with a windlass the diameter 
of whose wheel should be 324 feet, which is shown as follows. Let there be a 
whee1 whose diameter shall be 324 feet, and its axle shall be S, thediameter of 
whose circleshall be 11/2 feet, in consequence of. w~ich the semi-diameter of 

1) Prop. IX, Ex. II. 
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Înenich~e van menCchen ofte 'peerden, welcke metgrooten arkydt alte­
met voortgaen, altemet JliItlaen~ ende dter duer den tijt verlanghen; Ia 
bouèn dicm de fchepen Ceer beCchadighem watJt eender groodle die ouer 
den Leyddèhen Dam ghetrocken worden van derthien oft veerthien 
laft, behouft twintich menfchen die inde raeyers gaen. welcke dickwils 
naereenen ftilleftandcaltfameil neerdalen.enc.te met eenen grooten ghe- . 
wcldi1dten hun de fchepen (eer quetCen, c'\\'eIck duer t' Almachtich niet 
ghefdlienen.can. ouermides t'[chip altijdt eenvaerdelickendc ·làcht.· 
KenS ,vaortcomt. . . ' 
.. Maer-om vandé oneindelicke eracht te Cegghen. het is te weten dat­

men met de. kruc hier bouen an D ,(00 veel vermach alfmen Coude met 
. een windas diens rades middellini van J 2.4 .voeten waer. t'\\'ekk aldus. 

beroochtworc: Laet wefen een radt diens middellini 314 voeren, ende 
lijn as Cy S, wiens rondts middcllini {y van I + voet, waer ducr de half­
middellini des rades [ulCk.en reden [al hebben tot de halfiniddellini des 
as,als ~16 tot I, daeroni oock 't'ghewicht o[téde macht'allden as, Cal 
(uieken reden hebbe.n tot lijn eueftaltwichtan t'uyrerR:e des radrs, als 
1..1.6 tot '. duer het 9 voorR:e1 defesooucx,de fc:lue reden ilIèr oock van 
t'ghewichtandenasS. todijneueR:altwichtan M N,daerom (0 wy ghe­
{eyt hebben, werende de krude aD 0, men fal duer haer anden as S 100 

. veel vermueghen, áls ,duer eenradt diens middellini bnck wacrj 14-
voeten. 'Maer de meefte diemen maeekt en fchijnen de ;0 voeren niet 
te bereycken ,wacrU)'t opendick blijckt hoeveel ,'Almachrich meer 
vermaeh dan de windalfen. wd is waer dat eenen gael)de int radr eens' 
windas. lijn gbewdt met minder aerbeydt doet, maer ghetnerckr Je 
voo~a~nde. omftaende, ten is . niet het nutfre. Doch {oo yemand't 
fu1c~D voordeel duer den ganck in tradt begheerdedattt noodich vid, 
hyCoude-aneenighenasderatrenD,F,H;K, T, mueghen ftekèn ecn 
fchijlIoop,indeplaeesvande kruek, R:eUende randen an t'uyterR:e van 

. ccnich r~dt eens windas, die' in die [chijlloopdraeyen mochten, Olaer . 
ivoordeel en {oude diekmael de oncoR:en niet weerdich lijn. 

-Maer [oodees voornomde reetlèhap niet ghewddich ghenollch he­
uonden wierde, om daer mede t'voornemen tè volhrenglien. daer en is 
verlorencoft, noc:honnoodighen aerbeyt ghedaen, W!lnt R:eIlende allee­
nelick onderD noeh een as als d'ander, drievoudighende de voorgaende 
1.16, endedaerandekruck ftellende; 1 (oude andè relue euefialtwich· 
tïch fijn t~hen 6.48 anden as S. duet welck middel men tOlde he. 
gheerde gl1ewelt commen fal. . . 

Maer (!atmen alCoo maeckte een Almadnich met JO atren. wien$ ran­
den·vande groodle frerren thienvoudich waren teghen de tanden vande 

. cleynftefterren, ende het deel des cni.cx als L M. cuen ande halfrlliddd:.. 
lini der grootftcftcrrc J ende (ronde 'des al als S. enen ~ ~(ondt dt>f 
.. ' . f dc:cnfte 
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the wheel shall have to the semi-diameter of the axle the ratio of 216 to 1; 
therefore also the weight or the force exerted at the axle will have to its equal 
apparent weight at the rim of the wheel the ratio'of 216 to 1, by the 9th propo­
sition of this book. The same is also the ratio of the weight at the axle S to its 
equal apparent weight at MN. Therefore, as we have said, the crank being at 
DJ the same force can be àpplied therewith to the axlé S as with a wheel whose 
diameter should be 324 feet. But most wheels that are made do not seem to 
attain 30 feet, from which it is manifest how much more powerful than wind­
lasses is the Almighty. It is true indeed that a man going in the wheel of a wind­
lass exerts his force with less effort, but considering the circumstances mentioned 
above this is not the most profitable thing.· But if anyone should desire this ad­
vantage of going in the wheel where it is necessary, he might put at one of the, 
shafts D, F, H, K, T a wallower '1) instead of the crank,providing teeth at the 
rim of a wheel of a windiass, which can engage with that wallower, but the ad­
vantage frequently would not be worth the expense. 

But if the aforesaid device were to bè found not sufficiently powerful to per­
form therewith the proposed work, no cost has been lost and no unnecessary work 
has been done, for by merely putting below D another such shaft triplicating the 
foregoing 216, and putting the crank there, 1 would thus be of equal apparent 
weight to 648 at the axle S, by which means the desired force would be attained. 

But if in this way aft Almighty with 30 shafts were made, the teeth of whose 
largest wheels should be ten times the teeth of the smallest wheels, and the part 
of the crank, as LM, equal to the semi-diameter of the largest wheel, and the 
circle of the axle, as S, equal to the circle of the smallest wheel (which would 
not be such a prodigious work), the weight hanging at such an axle would have 
to its equal apparent weight at the crank the ratio of . 
1,000,000,000,000,000,000,000,000,000,000 to 1 2). Taking therefore the cir­
cumferénce of the circle of the smallest wheel to be 1 foot, the circumference of 
the wheel of a windlass (the circumference of the circle of whose axle should also 
be one foot), in order to exert the same force therewith, would have to be 
1,000,000,000,000,000,000,000,000,000,000 feet 3). But the circumference of the 
greatest circle of the earth (taking the degree at 480 stades, and each stade at 125 
geonietrical strides, and each geometrical stride at 5 feet) is only 108,000,000 

1) A wallower or lantern wheel is a cylindrical device in which pins are mO.!1nted 
between two circular flanges. The cogs of the wheel of the windlass engage with the 
pins of the wallower, the (horizontal) axis of which is attached to one of the shafts of 
the Almighty. 

2) Using the notation of note I to page 361, we have to put nl = Ion, n2 = n, e = r l , 

r = lori 
and to replace 3 by 29. This givesg = lori. 1029 = 103°. 

P r l 
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cleenRe /lerre (t\Vdck aJfoowonderlicJcm grooren werck niet enwaer) 
C'ghewkht an iOdanighc:n as hangende,.loudc: (ukken reden hebben tot'. 
'jn euellaltwicht andekruc, als lOOOOOOOOOOOOOQOO()()()()008000000Q 
roe I: Ghenomendandat denomtreck van ,'tondt der deenfte frerrc 
Wacr I voet, foo foude den om treek v~n ,',adt eens windas (diens aJIèns 
rondes omrcedt oqck een voet) om de [elue cl'élchr daermede re doen, 
moeten fijn van lCOOOOOOOOOOOOOoooooooooooooooo voeren: Macr 
denomtreck van t'grootlle randt des eenrijcx (rekenende den- trap op· 
480lbdien, ende eleke fradieop us Meetconftighe flappen, ende. d~. 
ken Meerronftighen flap op S voeten) en is maer 108000000 voeten i 
Sier dan hoe menich hondereduyfentmael grooter dan t'grootfte roride 
des eertbodems, dat het rondteeriS racits van een windas foUde moeten 
wekn,.omfoo.groocenghcwc:ltmedetedoen als met fulcken llechren 
Almachticlt. Laet ons n\lande kruck ((tekende anden leeghflen a,s van: 
(oodanighen Almachtich) een kindeken ftellen, wat meer macht daCII , 
an doenae Jan eenhanghende pondt, t'felue {oude op den hoochflen as .. 
een ghewicht winden van .• ooocoooooooooooooooooooOOOOOOooo fti· 
C maer ghedencktdar dien hoocbften as óp den eerften daehgbeen hee­
len keeren doen en {oude} &t is een ghewkhr [waerder dan vierdny(enc 
.mael t'eertrijck met al daner in is,iwelck aldus bewefen Wort: Den om­
treek van igroodle rondt des ~rtrijcx is van 108000000 ·voeren. 
als boucnghC:Ceyt is, dacrom·· i'plat des lèlfden tondtsi~ mindèr dan 
1000000000000000 voeten, claet:om oock is t'vlack' desweerelts clOot 
minder dan .f.OOOOooooooooooo voeten~ ende t'feftendeel der middel:' 

, lini is cortet dan 6'ooQOOovoeccn.dacraicde vermenichvuldicht de voor­
noemde .. 0 0 0 00006000 0000, (oo is t"eemijck minder dan_ 
"4000000000000000000000 tetrlijnckfche voeten; Laet deken voet 
looo-fb wcgben(lY til is op vcelna fö fwaer nict) t"gheheelc eeruijck dan 
is lichrerals 2.40000000000000000000000000 tb, rfelfde· is meer dan· 
, vierduy(ent mael in IOOOOOOOOOOOOOOoOQOOOOQOo.OOQ.OO.O ,tb foo. wy 
betboonen wilden. . 
. Wy feggheri dan met reden dat defe reetfehap m.achrdidt.van oneiît. 

delic.lce craaIu is:Daerom doen Archimedes feyóc;(oomen nem-cm va{W 
plaets leuerdi:'buyten tteertrijck daer. hy fijn Chariftion mocht fteUen;lty 
(oude t'ee~jek.uyt ,fijn pJaets rreck~n) boc'vree~t het luyt,tis nochtans· . 
de reden I'JckformJch. wantby aIdlen het {co meten waer, de {waerftc 
lWaerhey,t en (oude nh~t fulcken reden hebben tot de 'lichtlle '. als d~ . 
langflen erm rot den.corrllen, rwelck .diler het 1- voorftel des JfS 

. boucx onmueghelick is. Maer om . by voorbeelt hier af te {preken; 
Ghenomen dat de Cbarillion ofie i Almachrich ~ foodanighm 
plaet-t Gonde. ende dat het eemijck woughe a1(vooren ~r is, .' 
a+OQOoooooooooOOQOOOOOOOOOO Ib, ende dat een 8W1' mee ydèr keer 

- . .'. . ,C 
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feet 1). Thus 'you may see how many hundred thousands of times greater than the 
greatest circle of the earth the circle of a wheel of a windlass wotild have to be 
in order to exert therewith the same force as with this simple Almighty. Let us 
now place at the crank (put at the lowest shaft of this Almighty) a little child, 
applying at it a slightly greater force than one pound hanging thereat, this child 
would wind on to the highest shaft a weight of 
100,000,000,000,000,000,000,000,000,000,000 Ibs 2) (but it should be borne in 
mind that this highest shaft would no't perform, a complete revolution on the 
first day), i.e. a weight heavier than four thousand times the earth with all that 
is in it, which is proved as follows: The circumference of the greatest circle of 
the earth is 108,000,000 feet, as stated above; therefore the area of this circle is 
less than 1,000,000,000,000,000 feet 3), and therefore also the area of the terres­
trial globe is less than 4,000,000,000;000,000 feet, and the sixth part of the 
diameter is shorter than 6,000,000 feet. If the aforesaid 4,000,000,000,000,000 
be multiplied thereby, theearth is less than 24,000,000,000,000,000,000,000 cubic 
feet 4). Let each foot weigh 1,000 Ibs (it is not so heavY by far), then the whole 
earth is lighter than 240,000,000,000,000,000,000,000,000 Ibs 5); this is con­
tained' more than four thousand times in 
1,000,000,00Ó,000,000,000,000,000,000,000 Ibs 6), ",hich we wished to show. 

We therefore justly say that this device is potentially,of infinite power. There­
fore, when Archimedes said that if he were given a fixed pi ace outside the earth 
where he could put his Charistion 7), he would move the earth out of its place, 
however strange it may sound, yet it is in accordance with reason. For if it were 
not so, the heavier gravity wóuld not have to the lighter the same ratio as the 
longer arm to the shorter, which is impossible on account of the 1st proposition 
of the 1st book 8). But to give an example: Assuming that the Charistion or 
the Almighty were to stand in such a place and the earth weighed - as stated 
before - 240,000,000,000,000,000,000,000,000 Ibs, and that a man hauled 100 

1) Taking 1 ft. = 0.3 m, this amounts to the value 32,400 km for the earth's circum­
ference. 

2) 1032, obviously amistake for 1030• 

3) As a rule Stevin, when dealing with areas and volumes, does not use the correct 
terms (square feet and cubic feet), but merely writes 'feet'. ' 

4) The calculation is equivalent to applying the formula V = 6~32 (V,= volume of a 

sphere the greatest circle of which has the circumference P). 
For P = 108 • 106 we find , 

1083 • 1018 1083 • 1018 

V = 6 2 < 6 = 2. . 1082 • 1018 < 2.4. 1021
• 

7t • 9 
ó) 2.4. 102ó• It is even lighter than 2.4. 1024 Ibs. 
6) 1030 ldó 
---= = _I > 4 000• 
2.4 • 1025 2.4 ' 

7) See note 3 to page 35 5. 
8) Here Stevin seems to take the Charistion to be a lever, in accordance with Simpli­

dus. 
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W I • C B D Ä I T~' oH 
&r kroek 100 tb drievoeten h~h troçke,ende op yder uyr 4000 
f[ecn:n dede, ende dat gheduerende rbien iaren lanck, rekenende r'iaer 
op . ~ 6 j·daghen, ris openbaer dat ~ t"eenrijck op dien rijdt het 
's+~~~ ~soo'ooooo 000000 eeosvoers, arsbycans :140 oaoo~oo 00 oöGo 
yOCts, uyt fijn plaets venrecken roude, t"welck wel is waet een onfienlic-

. kc: langde is, maerwy moeftcn de oneindelicke cracht verclaren , die 
macbtelick hier in befbet. 

. Nu hoc alfulcke Almachtighen tot verCcbeyden werckçn (ullen mue­
allen ghevoucht worden~ 'als dat een fchip in hem fal connen· hebben 
een (eer deen reetfchap van gherin2hen coft" nochtans feer cl'achrich, , 
Item dienCnde voor Cracn om te ladén ende ondaden: Om gooote 300-

ters op rè winden: Voort om perlfen te maken, als lakenperlIèn. ende 
iieIghelijcke,ghcwe1delicker druckende dan noyt perlIèn en druden: 
Om in groore ghebauwen fware tleenen op. te m:cken, ende meer ander 
,bermen gro()te ghewelt behoufi,~an alle ddècn 2heuen wy 2heen!De­
IOnder voorbeclaen,ouermics ,der..uyt het .voorfchrcucn Afmachtic&. 
AD fijn werdt een derghelijcke-, naergheleghentheyr fal muegllen voo­
tnt beter dan wy (eggru:n coDncni. T"as.voor . ons ghenóuch. fijn gb:-

Dtealhier beKhraieD re ht:bben .. 

1"U,.DI 111\ WIIIHDAaT. 
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Ibs three feet up with each revolution of the crank and performed every hour 
4,000 revolutions, such during ten years, taking the year at 365 days, it is manifest 
that in that time he would move the earth 24,OOO,ooo~gó~~~oo,ooo,ooo foot, i.e. nearly 

2,400,OOO,~OO,OOO,ooo foot from its place 1); 'which is in deed an invisible distance, but 
we had to explain the infinite power potentially inherent therein. 

Now as to the construction of such Almighties for various purposes, e.g. that 
a ship may have on board a very small device of slight cost and yet very powerful, 
serving as a crane for loading and unloading; for winding up big anchors; further 
to make presses, such as cloth presses and the like, pressing more powerfully than 
presses ever did; in order to haul up heavy stones in big buildings, and in many 
other cases in which great force is required; of all these we are not giving any 
special examples, since anyone will be able on the basis of the Almighty de­
scribed above to apply a similar one to bis own work, according to the occasion, 
more effectively than we can teIl. For us it suffices that we have here described 
its form. 

THE END OF THE PRACTICE OF WEIGHING. 

1) In 10 years the work done would be 10.365.24.4,000.100. 3 = 10,512.107 

ft.-pnd. and the displacement of the earth 
.10,51 2 . 10

7 
_ 10,5 12 V"> 10

4 
_ I ft. 

24. 1025 - 24 • 1018 ....... 24 • 1018 - 24 • 1014 
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INTRODUCTION 

Stevin's work Beghinselen des Waterwichts (Elements of Hydrostatics) which 
is reproduced hereafter, has the .same significanee in the history of hydrostatics 
as his Beghinselen der Weeghconst (Elements of the Art of Weighing) in the 
history of staties: it was the first systematic treatise on the subject af ter the 
Archimedean work On Floating Bodies (3rd century B.C.) and not only contained 
a new and ingenious treatment of its fundamental theorems, but also extended 
it beyond the phase of development attained· by the Syracusan and never since 
equalled. 

The contents of the work may be summarized as follows: 
In the pref ace Stevin returns to his favourite topic, the excellency of the 

Dutch language for scientific purposes, which is here illustrated by means of a 
comparison of the enunciation of two propositions in the Conica of, Apollonius 
in Latin and in Dutch respectively. 

The definitions 1-5 amount to an introduction of the concept of specific 
gravity, which is, however, denoted by the term "gravity" alone. An important 
definition is No 7, in which the cop.cept of "vlackvat" is defined, i.e. the geome­
trical boundary surface of a physical. body from which the material contents are 
conceived to hàve been removed; we' render this term in English by "surface 
vessel". The definitions 10 and 11 show the distinction between ydel (a vacuum, 
i.e. containing nothing at all) and ledich (empty, i.e. containing only air). 

There are 7 postulates, but most of them are never explicitly used. Postulate 3, 
however, plays a vital part in the demonstration of some fundamental theorems. 

The propositions may be classed in five groups: 
I. Props 1-9 deal with the behaviour of bodies submerged in a liquid. The 
principle of Archimedes is demonstrated in a very simple and ingenious way 
in Prop. 8. 
n. In Prop. 10 it is demonstrated that the pressure exerted by a liquid on a 
horizontal surface immersed therein depends only on the area of this surf ace and 
the depth of immers ion, and not on the volume of the liquid in the vessel (hydro­
static paradox). 
111. Props 11-17 contain theorems and problems concerning the pressure 
exerted on non-horizontal surfaces. 
IV. In Props 18-20 the position of the centre of pressure for non-horizontal 
surfaces is determined. 
V. Props 21 and 22 are simple problems relating to specific gravity . 
. Just as the Art of Weighing is follówed by the Practice of Weighing, the 

Elements of Hydrostatics was to have been supplemented with a Practice of Hydro­
staties. Of this work, however, only three propositions are extant, the first of which 
is a problem about the depth .of immers ion of a ship, while the second gives 
experimental illustrations of the hydrostatic paradox, and the third is devoted 
to the ancient problem why a diver is not crushed by the weight of the incum­
bent water. 
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B E GH IN S E L E N~k.". 

DES WATERWICHTs 

BES C H R E V EN DV E R 
S.l M 0 N S T E VIN 

van ,Brugghe. 

TOT LEYDEN, 

,Inde Druckety~ van ChrillolfeI Plantijn, 
By Frall~oys van Raphelinghen. 

clo. 10. LXXXVI. 
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Sitnon Sreuin Wen(cht 
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VER EEN I C JH D E 
NEERLANDEN VEEL 

G HEL V C x. 

N G HES JEN kenneliek ghe­
.-----..- riouch is, E. Heeren, de ghedue­

righe oeming die.., defe la'ndelL 
mettetvvater hebben, meer als 

~~-'.....:ir;..;-..... ~ ander; vvaer' in ooek -blijcke"; 
lick is, vvat grooter voordeel hun de oirfaec:­
licke kennis der vvichtighe., ghedaenten.. des 
vv~ltel'S doen can; ghemerckt daerbeneuelL 
dat onfe Weegheonftdie duer d'uyterfte be­
ghin(elen openbaert :-500 (ende iek V. H. de., 
befehrijuing deI'" [eluer, ghelijek (y, vvd is 
vvaer, eertijts int vvater befionden, l11aer vel~ 
van dien (t'vvelck iek te, vrielieker (eg, OllL 

dat my docht t'voighendc (ulcx ghenouch te., 
beprouuen, ten anderen op dat iek redelL 
gheef, vvat rny vervoordert an V. H te fchrij­
uen) gheen der ftedlicke., voor ons bekent'. 

Aa 1. Wacr 
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Since it is sufficiently known, Your Worships, what continual practice these 
countries have with the water, more so than any others; from which it also ap­
pears of what greater pro fit the knowledge about the causes of the. statical pro­
perties of water may be to them; considering further that our Art of Weighing 
reveals these t9rough the fundamental elements; Iamsending Your Worships 
the description thereof, as indeed they formerly were present in water, but many 
of which (which I say the more frankly because I thought the following treatise 
proves this sufficiently, secondly in order to give the reason inducing me to write 
to Your Worships) were not known to any mortals before us 1). From which 

1) The remark that the newly discovered properties already existed before their dis­
covery may appear somewhat superfluous. It was, however, also made by Archimedes in 
the preface to his work De Sphaera et Cylindro. Archimedis Opera Omnia, ed. J. L. Heiberg 
I, p. 4, 11. 9-13. Leipzig 1910. 
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EffenII. . Wa er uye ooek· daden {ullen volghen, byden., 
voorighen ~iet ghefien 11ochghevveten. vvelc- ' 
ke , . Quermidts lY tot gr.aöteIL voordeel6 des 
Landes ftl'ecken, de voordering van V .. H.l1iec. 
onbilichlick vervvachten. Vaerr däerentuc. 

. fchell~ vvel, in venneerdering· ende aUe.,voor- .. 
. tpóer' • Vyr: Leyden., in. Ooglbllaent. des 
1l86ela~rs_, . .. . 

ANDEN 

! 
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there will also ensue effects not seen or known among our predecessors; which, 
since they are to the great benefit of the country, not improperly expectto be 
furthered by Your Worships. Meanwhile may you thrive in progress and all pros­
perity. From Leyden, in harvest month of the year 1586. 
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,,~~~, V AT '~e'keghlick! oirftteclt.ATchimeáes 
t"'..'H"~'''~JI haá :lom, t~.Jchrijll4n t;ghene Jg ons in 

V\WJ"''''' t'Bouck van4é..dingncndie int \Và- Lib. Ik. 
~- . ter ghedreghenwo.rden, ~helaten;:::"~:~ 

,beeft j tfaer.~#,1kItUer heerlitk.begoTJ te , ' 
.. " . . treJfe.n~n '*«I,iclrJietjmaer 'tieldit~fktby 

, Je,:"!J1IIgbeY#eefi ti ~d# bek.en icltgheern;, in fultkJ·Póf ter' 
form te, b~he" me''Wy h,tterghegh, e~n hebkn .. '.' 7Jelijde DOek.. " 
_rby~ r!tIt·lCk.ereen beter hetpe~(Ie ,ozrfaeck. toe. ghel:Jadthw. 
dan Archimem,es~ nam:lick.dilprlllc~,V;elcbJ :D v' Y T S eH, ' . 
l%'.u., de fiine maer Grlecx~ W 41Jt dit moe,t'gJ?Y. "rPeten, dtl. ik ". 
IPraksf!J goetheyt niet J1êen ~~tlerlJck. en ü om' di, Co1Zmn ", ' 
bC'lt##f1Jlsck...Jaer duer te keren, m.te1' ooèk.. Jèij.~ , Vinders in 1"..1II0,i •• 

,blltr fouckjng. om '"i4nt.."efck.. ,netreJe~t~f}rek;n,fo merEl' .' 
'bat ghelijcltlnde .. 7Je.ghinfekn Jer~cons1j t,,~tghello; tl""trI'~ , 

men moet ~J.rdefJ f~rJer ~Jtle:lini[D!4dir "rêéde~ ·\("IIlac~~:;:ft::' 
[onder dzéû; J[o(J;s1'intli Beghinfêfen·tIe.i.;W4t~ithtr 110Q... . , " 

~h -' O,'1J " WifConfllic~ daer in te h4ndéleiJ; "Paten te ftelkn M",hem",. 

fontIer lithameliik!,gr:ootheyt;,:emû flnJcr gh~ht$rulc noem- IK#.. 

':11 ~y n~hu1J ghedilentnJ~U!t ?~eUVle Co~~n /;renghen' , 
nzeu'We ~rJm me) pfita,at~'ouerrmtr ~N jlofl!Jt "1iIAck!,!,6eOij~ 
ft.lIlt;,[oointle~0Ighe1pJi7' ûepa!i'Jt,'ghéfeyt fa(j;ortlm~ 'Em/j . 
mil ~r ghelifk:,eáe~moefk'i't9Y feggIJtij~an' :Stof{y,Mr-, 
hey~-, S, toft, u:ht~9t~ ElliflUff.,,~r:> en ~erghelij,rk!:.,tltir nfJ[. 
gh~1Jde ~ af 11; 'W&kJ ~~ortlen Je Gr}tcltenfllf!'cor~~_entk by 
'b47!Crlyáerm4n {ob ~er/lllt;Jlt;, (J{)Ck..fo ~yghe1JtIJc~: btiirgronál 
,beteeckJnerJe, noyt en hebheiJ,cwmel1fegghen;lIl11iieten,con ... , 
Jlen;,noch;datk!nnelKk.ghenouchis~i1Jaeree."jcbejtnietèon~. 
lIIn ~foUeTJ. ~N1l tiAtter.,:nie$. ;n ell iI 'e1JéanJerniel.uytghe--

, A a ~ " troe4§ts: ' 

, / , 
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TO THE READER 

lil' hat was the cause that moved Archimedes to write that which he left to us 
in the Book of the things supported in the water, where he hegan to hit ofl 
Nature wonderfuily, I do not know. But I do know, and gladly confess, that he 
was thé cause which induced me to cast this matter into the form we have given 
it. I also avow that I had a better aiding cause therefore than Archimedes, viz. the 
language, which was Dutch, his only being Greek 1). For you must. know that 
the exceilence of language is conducive 110t only to learning the arts weil through 
it, but also to the search of the inventon In order to discuss this with good 
reason, it is to he noted that as in the Elements of Geometry the point is to be 
taken without length, the fine without breadth, the plane without thickness, in 
the same way it is necessary in the Elements of Hydrostatics, in order to deal 
theretpith geometrically, to assume vessels withollt any corporeal magnitude and 
without any weight. These we have cailed, in accordance with their properties 
(for new arts calt for new words) surface vessels, since their material consists 
of sm/aces, as wiil be said in the 7th definition hereinafter. And for similar 
reasolJS we had to speak of specific gravity, specific levity, heing of equal spe­
eific gravity, and the like, in which the following abounds; which words the 
Greeks never were, are not now, and never to alt eternity wiil be able to say so 
shortly, and so universaily inteiligibly to everyone of them, and also describing 
ils natllre so aptly, as is sufficiently obvious. For what is riot in it 2), cannot be 
extracted from it. lts property is to . make short, clear, inteiiigibie. propositions, 

1) See the Uytspraeck van de IVeerdic~eyt der Dt!ytsche Tael. Present volume, p. 58. 
2) sc. in a language. 
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trock.tn ~qrJen. " f1der eyghenfchap ir te makJn corte ,Ltrt~,.. 
p"l'fit;orlt' jlaen!ic~e "~oorfleUen) niet aDeen ')7~or den leerlinghen ,maer 

Doeltfe!! den Vinders, om opentlick./"Peruolg"PatJ t'een uyt IJet ' 
, ander te bemerck.!~. 7Jegheerdi hier af bouen het teghen-.oor­

ázghe bouilt een an.der "PODrbeelt:Jfoo neemt onder flmmight ' 
C"JimHm. "PoorfleUen des eerflen der" Keghc!fche bouck.!n 'V4'J AIPoUo­

n;:I.I het l1':Ji'lvelcftduer Frederictl4 commandinm( diens naem ' 
. icltmet eerbiedingghee,-nghedenclt:J a!S')7aneen fterre onder Je ; 

Mlltl","", • .. w;r;.,~ , c." J •• J .L J . ,~. he ' r.,. ' , ~eon.Itnaers· t JIJnaer tqat ~ ooc,,- aNer ~zens neernlC ryt 
, "Peel fak.!~ die int Grie,ex ~erborg~ena't1:e1J: anden d~h ghe- ' 

"rocht fiJn) uJtet Grzecx mt Latqn, 'ouergheJetl4: " 

S I conus plano per axeln {ecetur J {eceeur autem 
& altero plano {ecante bafiln coni fecundû reCtaIn,' 
lineam,qua: ad bafiln trianguli per axem ,fit per­
pendiCularis : & fit dialnete'r {eélionis vni laterum 
trianguli per axem zquidifians: reéta linea, quz t 
feél:ione con i dlicitur a:quidi~ans cÓll1unÎ {eéHo ... 

,ni plani fccantis, & bafis coni, vfquead feélionis 
dialnetrUJn; 1?oterit [paci~m .a:qua~c content.o J~ .. , 
nea, qua: ex dialnetro abfcI1fa Inter Jpfam IX venl­
cern feél:ionis interiicitur, & alia quadam, qu~ ad 
liriealn inter 'coni angululn,,&vcrticem ,feél:ionis 
interieétam , ealn proporrioneln habeat" quam 
quadratum ba~s trianguli per axem, ad id quod 
reliquis duobus triallguli lateribus continetur. di .. 
catur autem huiufinodi{eél:io parabole. ' , 
, 'D1Il1'''Pomn foDen ~,int eerne dier klghelfihe !JOUtk!Il 

tlAtYly 'enc/zen int 'D'!Jtfih te late" '!Ytgaen~ rveel corter en 
tlMrJer JJtu fegghen: ' " _ ' ' 

T'viercant vande oirdentlicke der bràntfne~ is 
euen 
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n'ot only for the pupils, but also for the inventors themselves, in order to see clearly 
how one thing follows from another. If you desire some other example in addition 
to the present book, take among some propositions of the first of the books on 
Conics by Apollonius the llth, whieh has been translater! as follows from Greek 
into Latin by Predericus Commandinus 1) (whose name I mention with respect 
as that of a star among the mathematicians of his time, through whose zeal also 
many matters which lay hidden in Greek have beeome revealed): 

Si conus plano per axem secetur; secetur autem & altero plano secante basim 
coni secundum rectam lineam, quae ad basim trianguli per axem sitperpendicularis: 
& sit diameter sectionis uni laterum trianguli per axem aequidistans: recta linea, 
quae à sectione coni ducitur aequidistans communi sectio ni plani secantis, & basis 
coni, usque ad sectionis diametrum; poterit spacium aequale contento linea, quae 
ex diametro abscissa inter ipsam & verticem sectionis interiicitur, & alia quadam, 
quae ad lineam inter coni angulum, & verticem sectionis interiectam, eam propor­
tionem habeat, quam quadratum basis trianguli per axem, ad id quod reliquis 
duobus trianguli lateribus continetur. dicatur autem huiusmodi sectio parabole. 

Ins/ead of this we will say much more shortly and clearly in the first of those 
books on Conics whieh we intend topublish in Duteh 2): 

The square of the ordinate of the parabola is equal to the rectangle compre-

1) Apollonii Pergaei Conicorum libri quattuor . .. Quae omnia nuper F. Commandino iIIu­
slravit. Bononiae 1566. 

2) This translation never appeared.· In this as weU as the next example it has escaped 
Stevin's notice that the cause of the condensation is not the use of Dutch, but the intro­
duction of special matl:iematical terms, such as latus rectum, which the Greek mathema­
ticians were wont to circumscribe. 
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" eti~h andenreêhthouck begrepen onder haerlnid­

délliniens hoochfte deel" ende des branc{necs re", 
deJicke linie '\, " ' 
, 7Jegheerdyhilr".J l'Pokhemle 1Z· 'P"orfielties!Joue[chre-:- ' 

, uen tG lJDlICx,foo fot 90ch Itmgher en, dU1Jflerdel' ft0h in 'Drte ' 
, ,lare 'Perk/ere. " ' " ' " , 

, ' S I conus plano,peraxetnfecerur;"feceturauteln," 
& alteroplano, (ecante bafim coni fecunduln re­
aamJine31n) qll:Z ad. bafim ,trianguli per axeln fit' , ' ' 
petpendiclllaris: & (eéHoni$diame,ter produébl :', 
'cu!nvnolatere trianguliper ax;em, extra verticem , ',' 
'coni cOllueniat: reébdinea~.qlire à feltione dudeur, 
zquidifrans communi' feéHoni plani [ècantis» & 
baGs coni v{que adL feéHonis diametrum, poterirc 
fpatium.adiacenslinea:, ad quam eaJ) qwae in dire .. 
aumconGiruitur dialnetro {eéHonislI fubrendi­
turq ue angulo extra triangulutjl» eandem prop or ... , 

, tioneln habet, qualn quaaratulD linea:, qu~ dia­
metro a:quidiftans à veruce (eél:ionis v(que ad ba~ . 
liin trianguli dudtur, ad re&angulu!n 'baGs parti­
bus, qua: abea nunt, contentum : latitudinetn ha­
hens l~neam, quz ex diametro abCcinditur.) inter 
ipfam &; verticem {cd:ionis interieél:am; excedenf-

·que 6g~ra filnili, l3ç filnilite! poûta ei" ~ua: conti-, 
·.ll1et~rbnea ,angulo extra tnangu~U1n fubtenfa, ~ 
ea, luxta quam po{funtq\la: ad dl:l1netruln apph- . 
clnturo vocetur al1t~ huiufinodifèaiohyperboleo 

']YtJllWfettmg dtter 4' iI foodaniclh 
. Tvietcant vande oirdelltlicke derwa{[ende{ne, 
is euen anden rechthouckbegrepen onder,haer 
, ...' . . .. ..,.. lniddel. 
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hended by the upper part of its diameter and the latus rectwn of the parabola 1). 
Ij you desire in add.ition the joJlowing 12th proposition of the above-men­

tioned lst book, you wilt see even longer and more abstruse matter made short 
and clear. 

Si conus plano per axem secetur; secetur autem & altero plano secante basim 
coni secundum rectam lineam, quae ad basim trianguli per axem sit perpendicularis: 
& sectionis diameter productacum uno latere trianguli per axem, extra verticem 
coni conveniat: recta linea, quae a sectione ducitur aequidistans communi sectioni 
plani secantis, & basis coni usque ad sectionis diametrum, poterit spatium adiacens 
lineae, ad quam ea, quae in directum constituitur diametro sectionis, subten­
diturque angulo extra triangulurn, eandem proportionem habet, quam quàdratum 
lineae, quae diametro aequidistans. à vertice sectionis usque ad basim,. trianguli 
ducitur, ad rectangulum basis partibus, quae ab ea fiunt, contenturn: latitudinem 
habens lineam, quae ex diametro abscinditur, inter ipsam & verticem sectionis 
interiectam, excederuque figura simili, & similiter posita ei, quae continetur linea 
angulo extra triangulum subtensa, & ea' iuxta quam possunt quae ad diametrurn 
applicantur. vocetur autem huiusmodi sectio hyperbole. 

The tram/ation of Ihis is as follows:: . 
The square of the ordinate of the hyperbola is equal to the rectangle comprehend-

1) y2 = px, where p denotes the laf UI rectum. 
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8 . 
. lniddcllinienshoochfle. de'eI, Cl1dé de lini in {ulc .. 

. ken reden tot haer redeJicke,ghelijck t'hoochfte 
deel lnec deopf1:aendc, tot de opfl:aen4e •. '.. . 

.. .. Su!cktn helpentu ~jrrdeC ( álS ~odrgh~nomen "'aJ te ~e~ 
daren) hebben ~ ghehdt;Soo iil mettetDtl:Jtfch gheJlelt ~ 
ende diets hem niet en 'rJerflaet, bidt· hem, beminde Ieftr, .. 
dtf,t hijt leere, {leutr ri4n als .een th"aes rlvan het 7Juytfeh 
tlwaeJltc/t te oirdeelen~ eAngaemie. rv yemltndt rvoortbren .. 
g~en mocht, dat 'rJele met àefe meu'We cofllicheytde,.7J.uy,­
fehe tael, tlter"" elders /needer afghefeythehuen, hAe1!fj~ 
[uUen houden, 'r'Panneerfi.fder afhooren, datr_enftoot tV.· 
niet an, 'Want [u!cx 14 den loop des 'Weereltsj maerdentl in·tV" 
feluen, dat haer ydel ,",oorden,ghet'!Jch q;an h"!'tVet,",orpen 
Jdelheyt, liiht rvertreden foUen ·'Wor.denduer 'rJ "PuDe f akJn, oir-
condt ~an ~-loojlick.! "Pufbot,daererJtujfchen ghenietende tkt 
[y deruen moete.n. . .... . .. . . . 

.4rINmemN. C O' RT . B E CR . Y P. 
1IIj";/;'TIII. W Y fuJlen ren eerften befchriuen de .. bepalinghen van d'eyghen 

woorden defer Conft, mergaders de be2heer:ren. Daer oaer de . 
voorftdlen, welcker ncghen eerfte ,vt:rdaren fulIen, etreliclce wichtighe 
eyghenfchal'pen derlichamen'int Water. Het JO', u e, l1e,qe.q", I Se .. 

. voorll:el (al lijn van de macht der drucking des warcrs teghen:bodems. 
, Het 16· ende 17' voorftel, vande noodighe langden der 6jden de~bodems 

0111 begheerde drucking des'watersdaerteghen te hebben. Her I 8C
, I ge• 

en 10· voorll:el. vande [waerheyts middelpunten-dei gheprangfèlen des 
watcrsinbodems vergaerr. Het 20·voorftel, om duer t'ghewicht des 
waters lijn grootheyt te vinden. Het 11" ende laetfte voprftel, vanetc 

'ro!'rmlli • ... eueredenheden bell:aende tutIèhen der lichamen. groo theyt, ftofTwaer­
MI. heyt, ende ghewïchr. Achrer t'bouefchreLlen,1àl nocll ~o!ghen; den 

Anvang der Waterwichtdaer.' ... 

·.BIG·HI.K-
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ed by the upper part of its diameter and the line having to its latus rectum the. 
same ratio as the upper part plus the transverse side to the· transverse side 1). 

Sueh was the aiding eause (as was intended to be explained) that we had. T hat 
is what Duteh is tike, and when anyone does not understand il, beg him, dear 
reader, to tearn it rather than judge foolishly of Duteh like a fooi. If anyone 

. should argue before you that many people wilt jest abou! this new costliness of 
the Du/eh language - ab out whieh we have spoken more fully elsewhere 2) -
when they hear of it, do not be offended, for sueh is the way of the world, but think 
to yourself that their empty words, testifying to their reprehensible emptiness, wilt 
. easily be trodden down by your full things, the manifestation of your laudable 
fullness, while you enjoy meanwhile what they mus! do withollt. 

THE ARGUMENT 

We will first describe the definitions of the proper terms of this Art, and 
also the postulates. Thereafter the propositions, the first nine of which are to 
explain several statical properties of bodies in water. The .10th, lUh, 12th, 13th, 
14th, 15th propositions are to deal with the force of the pressure of the water 
against surfaces. The 16th and the 17th proposition with the length of the sides 
of the surface required to have the desired pressure of the water against it. The 
18th, the 19th, and the 20th proposition with the centres of gravity of the total 
pressures of the water on surfaces. The 20th proposition serves to find from the 
weight of the water its volume. The 21st and last proposition is to deal with 
the proportions between the volumes, specific gravities, and weights of bodies. 
The above is to be followed by the Preamble of the Practice of Hydrostatics. 

1) The equation is yB = X (x ~ q) p, whiCh follows from :: - :: = I, if P = 

la/us rectum = 2 b
2 

and q = transverse side =. 2a, and the origin is chosen in one of the 
vertices. a 

!) See the Uytspraeck /Jan de Weerdicheyt der Duytsche Tael. Present volume p. ~8. 
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THE ELEMENTS OF HYDROSTATICS, 
Described by Simon Stevin 

FIRST THE DEFINITIONS 

DEFINITION I. 

393 

A known: gravity we here eall one whose known volume is expressed by a 
known weight 1). 

DEFINITION 11. 

Bodies of equal speeific gravity we eall those bodies, equal volwnes of which 
are equally heavy in air. 

DEFINITION lIl. 
But body of greatest speeific gravity we call that which is the heaviest of those 

of equalvolume. . 
,- . 

DEFINITION IV. 
And body of greatest speCific levitywe call that which is the lightest of those 

of equal volume. . 

DEFINITION V. 
And as many times as the heaviest of the bodies of equal volume is heavier than 

the lightest, so many times the latter is called of greater specific gravity than the 
form.er 2). 

DEFINITION VI. 
Solid body is one whose matter does not flow, and through which penetrates 

neither water nor air. 

DEFINITION VII. 
Surface vessel is the complete geometrical surface of a body, conceived as 

separable therefrom. 

1) Gravily here means specifü·gravily. The specific gravity of a substance is known when 
we know the weight of a known volume of the substance. It will be seen that in the 
following treatisegravily may signify both weight and spedfic gravily. In all cases the meaning 
is dear from the context. 

2) It may here be remarked that the definitions 1-5 do not yet amount to the definition 
of specific gravity expressed by the relatien 

G s--. -V' 
where G denotes the weight and Y the volume of a quantity of a substance with specific 
gravity S. The low stage of development of symbolic algebra in the 16th century, to­
gether with the difficulties inherent in the application of mathematics to physics, prevented 
this simple formulation. 
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PIAn"m •. 
C,mrUtn. 

JJ ' S. ST-I V IN S ]I JtG H I NUl 1. IN 

, ' .", . . V III BI P.A L I lil G.' .' ,,' " 

BOD 'E M . is' alle v lack daer eenich \vaterte-
ghenrufi. ' 

IX .BEP.ÄLJNG •. 

. . G HES C H I C. KT. bodem noe'lnenwy yder ' 
.• plat, t\velck met alle rechtç Hui duér fijn· lnid- , 
delpunt, in twee' elien"deelen ghedeelt WOrt.' 

v E Jl' C LA Jll N G. 

, . Als ronden,fcheefionden~ euewydighe vierhoueken,: el1de alle ,ghe­
tèhickte veelhoueken in t'rondt befchrijuelick, diens menichte <le_r 6j­
den effenial is, en allen anderen van wat form fy foudeninuegheri we­
fen, als A, B,endedierghdijcke, welcke duer haer.midddpüntmec ~Ue 
rechte lini in twee· euen deelen eonnen ghedeelt worden, noemen wy . 
Ghekhickte bodems, tOt . . . 

· onderfcheydt·. dér ghenc 
die met aUé rechte lini 
. duer ,haer middelpunt.· 

· niet in twee euen deden 
ghedeelc eI) W"orden, welc­
ke duer t'verkeerde dekt 
bépaling al onghefehickre . 
bodems heeten, als drie­
h,oucken,ende veelhouc"'! 
ken met oneuen menich"; . ' 
te der tijden, ende dier- . '. ' . 
gheIijcke. D'oirfaeck der.bepaling defes Ghefchickts bodems is (fo in 
t'yolghende blijckenfal) dat den pilaer diens grondt een ghe{chickt 
bodem is. in twee euen deden ghëdeelt :wort; me.t alle plat duer twee 

,
- lijckftandighe punten fchoèns reghen :ouer malcander . ftaende inde 

· omtreCken des grondes elldedeckfels. 

'X BE3ALIWG., 

. Y DEL noelllen \"Tvy een plaetsdaer ghcen'li-
chaelU in en is. ',' . ,. ' 

XI BE PAL.IN G. 

L ED'I'C H daer niet d'all' locht inen js~ 

. ·BEGHEEIl .. 
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DEFINITION VIII. 
Bottom is any plane against whieh rests any water 1). 

DEFINITION IX. 
Regular surfaee we eall any plane whieh is divided into two equal parts by 

any straight line through its eentre. 

EXPLANATION. 
As eircles, ellipses, parallelograms, and all regular polygonal figures that ean 

be inscribed in a circle, the number of whose sides is even, and any others, of 
whatever form they may be, as A, B, and the like, whieh can be divided into two 
equal parts by any straight lirte through their eentre, we call regular surfaees, to 
distinguish them Erom those which cannot be divided into two equal parts by 
any straight line through their eentre, whieh by the inverse of this definition are 
all ealled irregular surfaees, as triangles, and polygons with an odd number of 
sides, and the like. The cause of the definitîon of this regular surfaee is (as will 
become apparent in the following) that the prism whose base is a regular surface 
is divided into two equal parts by any plane through two homologous points 
diametrieally opposite to eaeh other in the circumferenees of the base and of the 
cover. 

DEFINITION X. 
Vacuum we call any place in which no body is present. 

DEFINITION XI. 
Empty we call any place in which there is only air. 

1) The sense in which the Dutch word "bodem" is used by Stevin deviates from general 
usage in that it denotes not only the bottom of a vessel, but also any surf ace exposed to 
the pressure of a liquid. 



- 404 -

D ESW A TU\. WIC:R'T'S. 

'B E' G H E E· R T EN~ 
Ie BEG H I! E R T J! •. , . 

'. ~ E 1t . Iichalnenghewichtind~ locht eyghen 
ghenQemt te worden ,maerin .t'water naer de 
gheftalt. 

I I BEG ft EER T E. 

T'v OOR G HES TEL DE. \vater oueraI.een ... 
vaerdigher [Wflerheyt te fijn . 

. 111 BF.GHBERTJ!. 

TG HE WIe H T dat een vat ondieper doet ÛI1C­

ken" lichter te we[cn, maer dieper" [waerder"ende 
euediep, eue[\vaer te fijn. . . . 

[ I I [ B 1! G H E E a T e. 

T'v LA C K VAT te connen \Vatee ende ander 
. ll:ofhouden [onder breken of fonn te veranderen. 

v B! G H E E a T I. . 

. T'v LA C K V A T vol Waters uytghegoten fijn.:. 
de

J 
ledich teblijuen..· . . 

v E ac L A al N G. 

Ledich te blijuen, dit is niet ydel, want anders t'ghewicht dès lochts 
(ouder ghebreken. . 

VI: B Ii G iJ E B.a T E. 

. Y DER \Vaters oppcrvlack .. plat te \ve[en, Ejfo pl~u~H'J 
d· h d {' h . d . 1",,,,0,,,,," eue\vy IC van en IC reIn . er. Ho,i~ont" 

V B ac LAR ING. 

T'w E LeK int anlien dattet deel des clootvlacx ofte weereltvlacx is 
{weereltvlack l'loemen wy alle clootvlack diens middelpunt des weere1rs 
Illiddelpunt is )oock in een droppel erghés op ligghende ofte anhangen- . 
de ,ofte inwater daer eenich lichaem me beLlreken mocht wefen, {o niet 
en is, maer in Coo deyne menichvuldicheyt waters als d~fe. noch in. (00 . 

groote als daer t'ghinfte in merckelick is,en verkeeré de voIgende*voor- P'~I~Ji';o,,;, 
. Bb' 2. nellen 
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THE POSTUIATES OF HYDROSTATICS 

POSTULATE I. 
The weights of bodies in air to be called their proper weights, but in water 

apparent weights. 

POSTULATE II. 
The water under consideration to be of uniform gravity throughout. 

POSTULATE lIl. 
The weight causing a vessel to sink less deep to be lighter, but the weight 

causing it to sink deeper to be heavier, and that causing it to· sink to the same 
depth, equally heavy. 

POSTULATE IV. 
The surface vessel to be capable of holding water and other matter without 

breaking or being transformed. 

POSTULATE V. 

The surfàce vessel fuH of water, the latter being poured out, to be left empty. 

EXPLANATION. 
To be left empty, that is not a vacuum, for otherwise the weight of. the air 

would be absent. . 

POSTULATE VI. 
Any water's upper surface to be plane, parallel to the horizon. 

EXPLANATION. 
Since the water's upper surface forms part of the spherical surface or world 

surface (world surface we call any spherical surface which has its centre in the 
centre of the world), in reality this is not the case; nor is it with a drop lying on 
or adhering to something, or with water with which a body has been moistened. 
The propositions hereinafter, however, relate to quantities of water neither as 
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11 S. ST." I liS BI! f> RINS. LIK 

fiellell nier. Wel i5waer dat wy des waters oppervlack {ouden mueghen 
nernen voordeel des weereltvlacks,cndeae volghende befchrijllingdur 
na rechten J maer Wanttet moeyflcker waer, ende tottet einde, dat is de 
Watcrwichidaet,niet voorderlicker ~ {oo worter begheert datmen toelate, 
yder waters oppervlack plat te we[en,euewydich vanden fièhteinder. 

v I I BE GH EER TE. 

WE SEN DEden crrondt ende deckfel eens pi­
.laers euew~ich vanJ'en fichteinder, en de rech-

HIJI1J~I"glf.te linientulfchen"'lijckftandighe punten der [eIuer 
rechthouckich opdcn fiehteinder: Dat die linien 
voortghetrockeh in i'weerelcs tniqdelpunt verga­
ren; ooek fulcke grondt ende deckfeldeelen. van 
weereltvlackel1 te lijn. . 

VERCLAI\lNG. 

. laet ABC Deen pilaet weren diens deckfd A B, ende grondt 0 C 
euewydich fijnvanden 6chteinder, en B C fr, een rechte Iini rCGhthout;­
kich opden lichteinder tutfchen tWee lijckft3ndighe punten C, B, rnaer 
E fy t'weereIrs middelpunr,laet nu ghetrocken worden de linien A E, eii 
BE, naeckende den grondt 0 C inde punten F,G, tutfchen \Velcke he­
fchreuen fy den grondt F G ghelijck met D C. Dit fo wefende, ['blyckt 
dat de linien Beende A 0 voortghetrocken,niet en vergaren in E, want 
dieder in vergaren fijn A F, ende B G. oock en fijn de platten A Bende 
o C gheen deelen van weerelrvlacken; nochran begheeren wy toeghela:.. 
ten te worden, dat Beende A 0 voorrghe. 
trocken,daerin vedàmen,endedat die platten 
AB, D C deden van weerelevlacken fijn, re­
den dat in al t'ghene ons inde Waterwichdaec 
ontmoet, (uIck ver{chil onbemerckelick is, 
(oot oock is tuffchen den pilaer ABC D ende 

PArs (#Y'II- .. c'naeldenfdeel A B G F, {choon ghenomé dar 
m;~H. A Bende F G deden van weerel[vJackenw~­

ren. Tis wel {oo, dat wy inde plaers des pilaers 
ABC D, {ouden mueghen nemM {oodanich 
Jichaem A B G F. ende de volghende voorllel­
len daer oaer rechren, maer orn fit1cke redenen 
als onder de 6< begheerte ghefeyt fijn, {o jft bc-

.4n,ol~g;". ter ghdaten, want ghclijckt inde" 5tetconft 
flichheyr waer, niet toe te laren t'eertrijck voor des ,wcerdts middelpunt 
ghenornen te welrden, alfoo dat oock hier.· . 

Nv DI 
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small as the latter, nor as large as the foemer. It is true that we might consider the 
water's upper surface as part of the world surface, and adjust the following de­
scription accordingly, but since this would be more difficult and not more con- . 
ducive to the end in view, viz. the Practice of Hydrostatics, it is postulated that 
any water's upper surface is plane and parallel to the horizon. 

POSTULATE VII. 
The base and the cover of a prism being parallel to the horizon, and the straight 

lines joining homologous points thereof being at right angles to thé horizon: that 
those lines produced meet in the cent re of the world; also that such base and 
cover are parts of world surfaces. 

EXPLANATION 1). 
Let ABCD be a prism, virhose cover AB and base DC shall be parallel to the 

horizon, and BC shall be a straight line at right angles to the horizon, joining 
two homologous points C, B, but E shall be the centre of the world. Let there now 
be drawn the lines AE and BE, touching the base DC in the points F, G, between 
which let there be described the base FG, similar to De. This being 50, it is ap­
parent that the lines BC and AD produced do not meet in E, for those meeting 
therein are AF and BG. Nor are the surfaces AB and DC parts of world surfaces. 
Nevertheless we postulate that BC and AD produced meet therei~, and that those 
surfaces AB and DC are parts of world surfaces, because in all the cases we shall 
meet with in the Practice of Hydrostatics this difference is imperceptible, just as 
it is between the prism ABCD and the part of a pyramid ABGF, even if it is 
assumed that AB and FG are parts of world surfaces. It is true that instead of the 
prism ABCD we might take such a body ABGF, and adjust the following propo­
sitions accordingly, but for the reasons mentioned in the 6th postulate it is better 
not to do 50, for just as in astronomy it would be stupid not to grant that the 
earth be taken for the centre of the world 2), 50 it is here, too. 

1) Here as weIl as in the fifth postulate of the Art of Weighing Stevin scruples to con­
sider all verticals as parallel. There is, however, one notable difference. In the Art of 
Weighing we were asked to grant that they are parallel; here it is postulated that vertical 
lines, which are parallel, (viz. the vertical sides of a prism) meet in the centre of the world. 
As far as we have been able to ascertain, the postulate has not been used on any occasion. 

2) This is not to be understood as a rejection of the Copernican system of the world, 
in which the earth is no longer at thecentre of the universe. Indeed, we know from the 
Hemefloop (XI; i, 3) that Stevin was an ardent supporter of this system. The statement 
only means that the earth is to be considered as a point in regard to the dimensions of the 
world, and consequently may he. called centre, if we take the geocentric view. In a similar 
way Stevin here assumes the centre of the earth to he at infinity. . . 
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J) ES. WAT E l.l W I CH T S. 

N v D E VOO R S TEL L EN.' 
J. VEllTOOCH. J. V90RSTEL. 

T'G HES T EL D E Water houdt alle plaers di~ 
uien hem binnen water gheeft. . . 

TH E G H E VEN. Laethetwaterin t'vlack:vatA 't'ghelldde water fijn 
in t'water B C.· 1'>811 G H E E 1\ D E. Wy moeten bewyfen dattet W:lter 
A indieplaetsfalblijuen. 1'>BIWYS. En latetwarerA (foot mueghe­
lick waer) fijn plaets niet houden, maer het fy ghedaelt daer D is; Dit. fo 
toeghelaten, ~'Water dat daer naet inde plats van A ghecommen is, fal 
om de (elue oJrfáeck oockter plaets van D dalen, t'wclckdaernaer ooçk 
een derghelijcke ander doen fal, inder voughen dat dit water (om dat 
de reden altijdt de felueis) een eewich roerlèl fal . 
maken, t'welck onghefchickt· is. . Sghelijcx fal, B 
OOC~bethOO.ntWO~d. end.at A nier .. rijlè.en, oftenaer· .. mG l&I . 
eemghe ander lijden hem beeheuen en can. . . .. . 
Tblijckt oock dat foomen A {lelde binnen t~ater ,....fÄ) . 
ter plaets van 0, E, F, ofG, datrec om de voor- .. ,~ 
noemde redenen. op yder van die plaetfen,ende . " . . c: 
oueral daerment in· B C fet, blijaenfaL . .:,.' . 
~B E $ L VYT. T'ghelleJde water daq,hoodtallc pIacta diClDCli hèm 

binnen water gheefi, nvelck wy bewyfen modleri., . '. . . 

J I. Vla TOOCH. . J .1. 'Vooau'u .• 

E EN fryBichaem fl:08ichter· dan· \vater:J en 
ftjilckt niet heel daLer onder., macr een d~el blijfter 
nytftekende. . , . .. .,' 

TG H E.G H I V B N.'Laet bet ftymc:haeDl A~ ftoBicbfcr lijn dan m­
ter Be, diens oppenrlack B D •. TB. OB}! I .. D 11. Wy mpetcn bewy­
fen dat A,gheIeY.rint'wacer BC~nièt heël . 
.cIaer onder lineken en fal, maer darter een . B 'E 
.!eel buyten (water fal blijuen fteken. 

. T'u 1\ E YT S I! i.~ Laet EF een vJack- r-:;:;r--F-"1 

.at lijn,wiensdeel dat binnen tVatermde 
met water ghevult is, fy G F, eucgroot'endc 
ghelijek an A, ende fijn oppervlack G H 
fal in (yJack B 0 Gjn,ouermidts t'vlack- C 
vat. E F licht noch fwaer en is. .. . 

TI E W Y s. Anghefren A ftollicbcer is duer tghcgheaen dän t'water 
. . Bb; GF,cnde 

( 
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NOW THE PROPOSITIONS 

THEOREM I. PROPOSITION I. 
The water under consideration keeps any place given to it in water. 

SUPPOSITION. Let the water in the surf ace vessel A be the water under con­
sideration in the water Be. WHAT IS REQUIRED TO PROVE. We have tCI 
prove that the water A will remain in that pI ace. PROOF. Let the water A (if it 
were possible) not remain in that place, but be descended where Dis. This being 
granted, the water which has thereafter reached the place of A will for the same 
reason alsodeseend. to D, which a similar. other quantity of w(lter will then also 
do, in such a way that this water (because the reason is always the saine) will per-. 
form a perpetual motion, which is absurd. In the same way it can also be shown 
that A cannot rise or move towards any other side. It also appears that if A be 
placed within the water in the place of D, E, F ~r G, it will, for the aforesaid 
reasons, remain in each of those places, and wherever it is placed in BC. 
CONCLUSION. The water under consideration therefore keeps any place given 
to it in water, which we had to prove. 

THEOREM 11. PROPOSITION 11. 
A solid body of greater specific levity than water does not sink completely 

below the upper surf ace, but a part continues to stick out of it. 

SUPPOSITION. Let the solid body A be of greater specific levity than the water. 
BC, whose upper surface shall be BD. WHAT IS REQUIRED TO PROVE. We 
have to prove that A, when laid in the water Be, will not sink completely below 
the upper surface, but that a part will continue to stick Out of the water. PRE­
LlMINARY. Let EF be a surface vessel, whose part which is in the water 
and filled with water shall be GF, equal and similar to A, and its upper surface 
GH shall be in the surface BD, since the surface vessel EF is neither light nor heavy. 
PROOF: Since by the supposition A is of greater specific levity than the water 
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G F,ende dat G F euegrootisanA, foo isG F Cwaerderdan A •. Laetons 
nu t'water G F dat in t'vlackvat E F is,uytghieten, ende legghen daerin 
t'lichaem A, t'welck die plaets effen vullen faJ.ouennits A duer ['bereyt­
lèl ghelijck en euegro()t is an G Fj Maer als vooren ghefeyt Bi'lichaem 
A is lichter dan t'uytghegorenwater; Tvlackvat dan E F eri fal va~ A . 
foo diep niet {jocken aJft vant'WaterG F date. duer de3"begheeite; 
Maer [00 veeJ t'vlackvat E F'o~dieper finckt, {oo veel moete[ lichaem A 
noot!àkeJick buyt.en t'W~ter fteken.T'B ES LVYT. Een ftij6ichaem 
dan 1l0Bichter als water, en {jnekt nierhed daer ondeé. maet' een deel. 
blijfcer uytftekendej t'welck wy bewyf~ moelien. . . 

I 11. VU\. T 0 0 C H • .1.1 I. VooasTEI;. 

. EEN fHjflichaem· Hof[waerder . dan water 
unckt tot den grondt. . 

T'G HEG H,! V E tf~ tact A.een ftijflichaem wefen ftOffwaèrder dan 
(water B C, diens oppervlack B D) ende grondt E C fijri. 

TB I! G H EER D B. Wy moeten bewyCel'dat Agheleyt in t'warer B C. 
firieken ~ tOt den grondr-E C. T'BE1R,! YT SE L. taet F Geen vlaèk. 

. vat lijn met witèr ghevult, euegröot ende ghel~ick au A, wiens 9pper .. 
vlackF Hin t'vlack BD fr. . 

TB~E W.Y s.Anghefien J\ftoffwaerder· BF' H -0 
:is duerghell:e~de dánlwat~ FG. ende dat . [Ef]. .. rAl 
F G euegroor IS an A, [00 .. sA {waerder dan . , ~ 
FG. Laecons nu c'W'aterFG dat in t"vlack· ' rTl ei 
vat F Gis, uytghieten, ende leggheo· daerin .... '~. : . 
t'lichaem A, t'welckdie plaets effe,n vullen 'E.:.,.., 0 

.. {al, ouenriits A ·duert'gliefielde ghelijck en· . . 
euegroot is an F G; Ma~r [00. wy vooren . . . . 
ghefeyt hebben.Ais {waerde~ d~ ,hetuytgh~ten water; r'vIaekvae 
aan FG [alvan A dieperfineken ruil; van t'waterf. G,dede duer de ~ebe_ 
gheerre:'Wy hébbendan bethOömdanet lichaen:t A ,{jncken {al. Daer 
reft noch beweren te worden dattet.oock [weken fal.tót op ·den grondt 
E C, aldus: En latet (fOQt mueghelick waer) ,niet finëkeutor E C , maer 
. opden weeh tuffchenbeyden blijuen ~s da.er lis, ende laetons t'ftijBi';' 
chaem datter in t'vlackvat I fteeekt, weèreo_ en~e vollen dat met water, 
['{eIuefal duer hei 1° voorftd op. die plaetsbliju.en:MAerdit :water is 
-lichter als dat Jiehaem.een {waerderdan ènde een .lichter,fitlIen opeen 
{elfde plaets blijuen,.t'welck onghefchiekt ende teghen·de:3ebegheerte: 
is. T'li~haem Adan, en earl ruffëhen t'oppervlack B:D .ende den;grondt· 
E· C niet blijueD.it'moet dan nootfakeliek {weken toc datter op den 

. grondt 
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GF, and GF is equal to A, GF is heavier than A. Let us nowpour out the water 
GF that is in the surface vessel EF, and lay therein the body A, which will just 
fill that place, since by the preliminary A is similar and equal to GF. But, as has 
been said above, the body A is lighter than the water poured out. The surface 
vessel EF therefore will not sink as deep under the influence of A as it did under 
the influence of the water GF, by the 3rd postulate. But by as much as the surface 
vessel EF sinks less deep, by so much must the body A necessarily stick out of the 
water. CONCLUSION. A solid body of greater specific levity than water there­
fore does not sink completely below the upper surface, but a part continues to stick 
out of it, which we had to prove. 

THEOREM lIl. PROPOSITION 111. 
A solid body of greater specific gravity than water sinks to the bottom. 

SUPPOSITION. Let A be a solid body of greater specific gravity than the water 
BG, whose upper surface is BD and its base EG. WHAT IS REQUIRED TO 
PROVE. We have to prove that A, when laid in the water Be, will sink to the 
base EG. PRELIMINARY. Let FG be a stirface vessel filled with water, equal and 
similar to A, whose upper surface FH shall be in the plane BD. PRO OF. Since 
by the suppositión, A is of greater specific gravity than the water FG, and FG is 
equal to A, A is heavier than FG. Let us now pour out the water FG which is in 
the surface vessel FG, and lay therein the body A, which will just fill that place, .. 
since by the supposition A is similar and equal to FG. But as we have said before, 
A is heavier than the water poured out. The surface vessel FG therefore will sink 
deeper under the influence of A than under the influence of the water FG, by 
the 3rd postulateo. We have therefore shown that the body A will sink. It remains 
to be proved that it will also sink to the base Ee, thus: Let it(if this were pos­
sible) not sink to EG, but remain somewhere between the two, as where I is, and 
let us take away the solid body in the surface vessel 1, and fill it with water; it 
wi11 remain in that place by the lst proposition. But this water is lighter than that 
body. A heavier and a lighter body will therefore remain in the same place, which 
is absurd, and contrary to the 3rd postulate. The body A therefore cannot remain 
between the upper surface BD and the base EG; itmust therefore necessarily sink 
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J) ES'W'ATI'J\,!lC NT 5,' .'. iS 
gront E C rult TB B SI. VyT. Een fi:ijHithaem dan ,ftof{Watrder als 
water, finekt tot den grondC$t'w'clckwy:bi:wyfen moeiten'. ,"< • '. 

11 I I V B R. T 00 CH.,_I J ,j.l VO~O,JÜ,T .JU." 
EEN ftijflichaelneue(loffwaefan water~houdt'.· 

, alle plaets dieluen hetn binnen wa teJ:' , gheeft. " ...•. 
TG HEG HE VEN. Laethet fHjBièhaein A,eueftOfrwaer fijü mettet 

t'water B C. rB B G HE E R. D E. Wy moeten bewyfen dat A in t'wa;.; 
ter Be gheleydr, alle plaets houdt diemen hem daer ghëefi~ . 

T~~ ERE Y T S B t. Laet neen vlackvat vot wat~rs 6jn,euegroot end~ 
ghehJck an A. T'lI BW Y S. Angheûen A.euefto«~a~r,is door t'ghe­
gheuen ant'water D, eneL: dat D euegrqot is met A, (00 is D oock,eue~ 
fwaer met A; Laetons nu rwater,odil{ iil :t.ylá~vát 0: 'is,óYtghieten~ 
ende legghen da~rin fijn euewichrichJièhaeiu A, ·c'wclèk di~ plaeescb 
vullen fal,ouermns A door t'g~elldcte fd:1e~ . '. 
Jijck en euëgroot is an G F; T'vlackvat,dan B' '. . 
Den fal van A niet dieper 6neken noch ~:, ' . 
hoogerrijfen dan van t'waterD, due,:de~' .' ,'. ", '. , . 
begheen .. e:Ma~r t'wate.',rD. hieltinBCalle 0 .~ IA I 
plaets di~men hem gafduer het Ie VOQl'A:eJ. ...• 
t"llijBic~emA dan, houdt in t'Water B ,C ·c 
aUeplaecsdieme4 hepl.gheeli:. 

T's B uv vr.Een ftijBichaem dan:elièftolrwaer an ·water, houdt· .' 
alle pláetsdiemenhem binnenWater ghee{t, t'Wel~ YIy. bewyfen 
moetlen. ' .. 

. V VIlUOOCH. . V VOO1\STJtL. 

. . EE.R lhjRichaem ftoHichter 'dan \vater dàert 
inlight,is euewichrich an t"warer euegrootmet 
lijn deel dat binnen t\vater is. . ' 

TG REG IU VEN. Lltét A B een R:oHichterflijBièhaem lijn dan 
t'Water CD dam in ligt, ende Gjn vlackvat (y A B,ende fijn di:elbinnen 
t'water fy E B. T'BE G HE E R. D B. Wy moeten bewy1èn dat het Llijf-

. Iichaem A B, ellewichrich is an t'Water dat euegroot is met het ,deel E B 
dat binnen t'water C D is. TB E·W Y S; 1aet ~ns t'(lijflichaem Ä B 
trecken uyt het vlackvat A B~ ende vullen t'vlackvat,weder metwater~ 
tot danet (00 diep inghe(oncken is a111 eer{\: mettet lichaem was. 
1"Welck (00 6jnde, ['water E B datter in t'vlackvat A B is, (al (want t'op .. 
pervlaek van alle water des v laekvats met een deel buyten t'water R:e-

. kende 



- 413 -

405 

until it rests on the base Ee. CONCLUSION. A solid body of greater specific 
gravity than water therefore sinks to the bottom, which we had to prove. 

THEOREM IV. PROPOSITION IV. 
A solid body of equal specific gravity to water keeps any place given to it in 

water. 

SUPPOSITION. Let the solid body A be of equal specific> gravity to the water 
Be. WHAT IS REQUIRED TO PROVE: We have to prove that A, when laid in 
the water BC, keeps any place given to it therein. PRELIMINARY. Let D be a 
surface vessel fuH of water, equal and similar to A. PROOF. Since, by the sup­
position, A is of equal specific gravity to the water D, and D is equal to A, D is 
also of equal gravity to A. Let us now pour out the water D which is in the surface 
vessel D, and lay therein the body Ahaving the same weight, which will just fiU 
that place, since by the supposition A is similar and equal to GF. The surface 
vessel D therefore will neither sink deeper nor rise higher under the influence of 
A thanunder the influence of the water D, by the 3rd postulate. But the water D 
kept in BC any place given to it, by the lst proposition. The solid body A there­
fore keeps in the water BC any place given to it. CONCLUSION. A solid body 
of equal specific gravity to water therefore keeps any place given to it in water, 
which we had to prove. 

THEOREMV. PROPOSITION V. 
A solid body of greater specific Ievity than the water in which it lies is of equal 

weight to the water having the same volume as its part in the water. 
SUPPOSITION. Let AB be a solid body of greater specific Ievity than the water 
CD in which it lies, and its surface vessel shall be AB, and its part in the water 
shall be EB. WHAT IS REQUIRED TO PROVE. We have to prove that the 
solid body AB is of equal weight to the water having the .same volume as the 
part EB which is in the water CD. PROOF. Let us pull the solid body AB fröm 
the surface vessel AB, and fiU the surface vessel again with water until it has 
sunk to the same depth at which it was first when filled with the body. This 
being so, the water EB which is in the surface vessel AB wiU (because the upper 
surface of any water in the surface vessel, a part of which is sticking out of the 
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kende, is alrijdt in t'oppervl;tck des omuanghen..; 
den waters. ouermidts t'vlackvar niet en Weeght) C .A 
euewichtich fijnan t'ghegheóen Iichaem A B,lte~ ~E"'IJ ""'--+---'II 

4ell, dat tWee ghewichtendie ,een vaè'euediep 
doen fineken oock euefwaer fijn.' duer d~ f be· 
gheerte. TB I! S LV Y,T. :l~en rujBicha~m dan. 
,ftotIichrer àls waccr daertinlight"iseuewiçhtich D 
an c'water euegroot met fijn deel dat binQeD t'\Va-
reris. t'welck wy bewyfe"-l'lloe1len. " ' , 

i EVliCH.' V I V08llstiri. 

L IC C HE N D E ,tteendeeldes fi:ijHichaems 
hekender grootheyc), m', water bekender fwaer 7 ' 

heyt., e~de t"ander dedAaer~uyten : l"C'yindem, 
t ghewlcht des heden hchaelns. 
, T' G H B G H B V EN. taet ABC I) een lHjllichaein :wefen, vaD. farm 

foot valt ende'EFeen water varit'welck een reerlinckCme voet weeght 
6 j' Hi (foo veel weeght naer d'eruaringeeJ~ DelfCche'voet Delfi watcrp 

ende daeropfullen wy(e inde vo1ghende voOrbeelden,~tijdt (cha~ten) 
,ende des'lièhaemsdeel binnen t'water ft A CD, 'wiens grootheyr fy vam 
10000 teerlijndèhe voeren. TB I! G ,9 I! Elk i) 11. Wy m9Cten vinden hoe 
(waert;heèllkhaem AB C Dry, me~lalda~ in ende op is.' '. 

Tow 11 l\'CK •. Men fal'OOQO:menlchvuldighen-met de; 6S·tb tomt, 
6jooooth vOort'begheerde. '.' , 

TBEWYs. Het heellichaem A'B C n' 
is euewichtich an t"warereuegroot met 
AC Ddi,Jerhet Se voorftel, maer ,(wa"; 
rer euegt'O<)tan AC Dwecght 6 foooo 
Ib,het lieeHichaem danA BeD ~eeglu: 
,6 soooo Ib, t weJc wybewyfen moe4en. 

T'B B 5 L VYT. Ligghende dan (een 
deel des ftijflichaems bekender groo~ 
'heyr, in warerbekender fwaerheyt, en- 101 
det'ander d,eel daer buyren; wy hebben F 
t'ghewiciht des heelen lichaemsghe.. 
',ucnden,oaerdeneyfch. . 
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water, is always in the upper surface of the surrounding water, since the surface 
vessel has no weight) be of equal weight to the given body AB, because two 
weights which cause a vessel to sink to the same depth are also of equal gravity, 
by the 3rd postulate. CONCLUSION. A solid body of greater specific levity than 
the water in which it lies is therefore of equal weight to the water having the 
same volume as its part in the water, which we had to prove. 

PROBLEM I. PROPOSITION VI. 
One part of a solid body of known volume lying in water of known gravity, 

and the other outside it: to find the weight of the whole body. 

SUPPOSITION. Let ABCD be a solid body of any form, and EF a water one cubic 
foot 1) . of which weighs 65 Ibs (that is, by experience, the weight of a Delft· 
foot of Delft water, and this weight we will always assume for it in the following 
examples), and the part of the body in the water shall be ACD, whose vol.ume 
shall be 10,000 cubic feet. WHAT IS REQUIRED TO FIND. We have to find 
the weight of the whole body ABCD, with all that is in or on it. CONSTRUC­
TION. Multiply 10,000 by the 65 Ibs, then the required weight will be 650,000 
Ibs. PROOF. The whole body ABCD is of equal weight to the water having the 
same volume as ACD, by the· 5th proposition, but the water having the same 
volume as ACD weighs 650,000 Ibs; the whole body AB CD therefore weighs 
650,000 Ibs, which we had to prove. CONCLUSION. One part of a solid body of 
known volume therefore lying in water of known gravity, and the other part 
outside it: we have found the weight of the whole body, as required. 

1) 1t is only here that Stevin uses the correct term "cubic foot". Elsewhere "foot" • 
means the unit of length as well as the corresponding units of area (square foot) and 
volume (cubic foot). 



- 416 -

I) IS WAT Z R. wIe HTS. '1 
VI Vf1lTOOCH. VII VOOlUTEt. 

WE. 5 END E twee oneudloff\vare \vateren, 
ende een Lhjflichaeln ftoflichter dan eenich van 
dien: Ghelijck de. fiofTwaerhey.t des fwaerfien 
Waters.) tOt de ll:of[waerheyt der lichdl:en, al[o de 
grootheyt diens ftijflichaems binnen t'water in 
rlichtfie Water gheleyt" tot fijn grootheyt binnen 
t'water in {'[waerfte gheleyt. . 

Tc H! G H EVE N. Lact A B een watedijn, llof(waerderdan t'water 
C D, ende E F fy eên fiijBichaem floflichra ebn eenich diertu'ee Wate­
ren, t'welckeerll: gheleyt in t'waterA B, foodaelter onder t'water het 
deel G F, maer t'(dllelichaem E F ghdeyt in t'water CD, t'Wekk daer Cy 
HI,foofinckteronder t'waterhetdeel KI. l'JlEGHEERDE. Wy 
mOf ten bewyfcn dat ghelijck de fiofCwaerheyt des waters A B, tOt de 
Itof(waerheyt des waters CD; al[oo de groomeyt K I, tot G F.· .. 

1" B E W Y s. T'water des Watt"rs AB' euegroot an G F, . is euefwaer 
mettet lichaem E F,ende t'water des warm CD euegroo~an KI. jseue­
{waer n'rettet lichaem H 1 duer het SO voodlel, maet t'lichaem E F ofte 
H I is al een klfde lichaem duer . 
t'ghegheuen, daerom t'Water des 
.waters A B euegroot met G F, is E 
euefwaer an t'water des warersA..--=(i::.;-_t--, 
CD euegroot met K Ij Maer we­
lende twee eue(ware watere,ghe- . 
Iil'e haer grootheyttot groolheyt. 
a (0 ouerandert' haer ftoffwaer-
heyt tot ftof(waerheyt, als noot-

F 

B 

H 
C 1< 

J 

J) 

fakelick volght uyt de toeghelaté . 
s" bepaling,daerorrt ghelijck de ftolTwaerheyt des waters AB,tot de ftof­
fwaerheyt des waters CD, alCoo de grootheyt K I. tot de grootheyt G F, 

TB l! S LV Y T. WeCende dan ~wee oneueftoffware wateren ende een 
AijfHchaem, &e. 

vu VERTOOCH. v J J J VOORST21. 

Y DER fiijHichaetns [waerheyt isfo veellich­
ter in t'water dan inde locht,als de fwaerheyt des 
vvaters tnet heln euegroor. 

T'e HEG H E V E N~ taet A een fiij8ichaem Gjn.ende B C een water. 
Cc TSEGHUa.-
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THEOREM VI. PROPOSITION VII. 
Given two waters of unequal specific gravity, and a solid body of greater 

specific levity than either of these: as is the specific gravity of the heavier water 
to the specific gravity of the lighter, so is the volume of that solid body within 
the water when laid in the lighter water to its volume within the water when 
laid in the heavier. 

SUPPOSITION. Let AB be a water of greater specific gravity than the water CD, 
and EF shall be asolid body- of greater specific levity than either of those two 
waters; when this body is first !aid in the water AB, the part GF will sink below 
the. water, but when the same body EF, which now shall be Hl, is laid in the 
water CD, the part KI will sink below the water. WHAT IS REQUIRED TO 
PROVE. We have to prove that as the specific gravity of the water AB is to the 
specific gravity of the water CD, so is the volume KI to GF. PROOF. The water 
of the water AB which has the same volume as GF is of equal gravity to the body 
EF, and the water of the water CD which has the same volume as KI is of equal 
gravity to the body Hl, by the 5th proposition, but the body EF or Hl is one and 
the same body, by the supposition. Therefore the water of the water AB which 
has the same volume as GF is of equal gravity to the water of the water CD which 
has the same volume as KI. But given two bodies of water of equal gravity, as 
their volumes are to each other, so are their specific gravities inversely to each 
other, as follows necessarily from the 5th definition that has been granted. There­
fore, as the specific gravity of the water AB is to the specific gravity of the water 
CD, 50 is the volume KI to the volume GF. 
CONCLUSION. Given therefore two waters of unequal specific gravity, and a 
solid body, etc. 

THEOREM VII. PROPOSITION VIII. 
The gravity of any solid body is as much lighter in water than in air as is the 

gravity of the water having thesame volume 1). 

SUPPOSITION. Let A be a solid body, and BC a water. WH AT IS REQUIRED 

1) This proposition contains the famous principle of Archimedes (On Floating Bodies 
I, Props 6 and 7). Here, just as in his demonstration of the law of the inclined plane 
(Art of Weighing I, Prop. 19), Stevin shows his remarkable gift for demonstrations which 
immediate1y appeal to common sense and hence may be understood without any previous 
knowIedge. 
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T'BE G ti S B II 0 E. Wy m~tenbewyfen dat A in t'Water Be ghe­
lert , aldaer (00 veel lichter tal lijn dan inde locht, als de (waerheyt des 
waters JJ1ct hem euegroor.,' T'Bf.ll E Y y, S. El.' Laet Deen vlackvac 
vol waters lijn. euen ende ghelijck an A.T'Jll!w:vs.·T'vlac~vat·D 
vol waters,.en isin t'water Be lichtn9Ch (waer, wam het daerm allt: 
ghefblr houde ~iemen.hemgheefr~du~r het I' voor.A:elAac~om t'w~rer!l 
uytghegoten. t'vlackvar (al t'gheW'lcht des Waters lichter lijn dam JO liJD 
eerik ghedaenre wólS~dat is, van (00 veelvolcommc:n tlkk licht: WE ons 
ilO daerin l~heh t'lichaem A,t'[elue:. . , 
{al daerin dlcn pafièn, om darfy euen . B 
c:nde gheJijCk, lijn d, uer".g, heft, elde.Ende ~',' t'Vlackvat metter ltchaem A al[oo daer, . 
in , fal. weghell, t'ghcwicht van A met ~~] 
fijn voo~noeilldelichticheyt.datis t'gh.:- " . '" 
wicht van. A Ol in t'ghewïchtdes warers. . C 
datter eerft uytghegoten was, maet dat 
wateriscuegrootan A. Daerom A in t'wakr B Cghdeyt.is-,daer in roo 
veellichtcr dan inde locht, als de {waerheytdes waters met hé euegrooc. 

Ta 1! St V Y T. Y der A:yBichaems fwaerheyr dan, is foo'vcd lichter 
in t'water dan iudelochr, als defwaerheyt «$ w.telSiuet hem eUegroor, , 
\'Wekk wy ~wykn moefteo~ . 

11 EYSCH. lIX· VOOl\sru •• 

W ~ S EN DB ghegheuen de reden der flof· 
{vvaerheyt des vvaters,ende eens fiijHichaelns:,e.n­
de des fiijHichaclus fvvaerheyc!Sijn ftaltv·vicht in. . 
t·vvater te vinden. . , . 

1" voo R B EB t T Jwaw t'jUjflilhlllYII {lojl;çbtrr. lid "'dl", 

T'G HEG H E V I! N. 13et A B eeR water lijn, ende C een llijRichaem 
weghende 1 fu. ende de l1:offwaerheyt des waters, tot de t1:of[waerheyt 
des ftyBic:haems fy als v.an $ tot r. T'I BCH! I JU) E. Wy moeten des 
AyBichaemç C' ftaIrwicht in t'water A B 
vinden. T'w f ReK. Men {al fien hOe A 
veel een lichaem waters ,euegroot met C. D . 
weghen Coude;worr beuonden 5 maelz. fu. , 

. dat is lo.lt. de feluegherrocken van 1 tb rëJ 
des flyBichaems C. reil 'min g H;, dat is L::.J 
licht ofte r)'{endwicht 8 ib, voorC in t"Wa- B 
!lCr AB. 

Om t"w'eJck 
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TO PROVE. We have to prove that A, when laid in the water BC, wiU there be 
as much lighter than in air as is the gravity of the water having the same volume. 
PRELIMINARY. Let D be a surface vessel full of water, equal and similar to A. 
PROOF. The surface vessel D fuU of water is in the water BC neither light nor 
heavy, for it there keeps any place given to it, by the lst proposition. Therefore, 
the water D being poured out, the surf ace vessel wiU be lighter by the weight 
of the water than it was in the first position, i.e. it will be so light absolutely. 
Let us now lay therein the body A; this will just fit therein, because they are 
equal and similar by the supposition. Then the surface vessel with the body A 
therein wiU weigh as much as the weight of A with its aforesaid levity, i.e. the 
weight of A minus the weight of the water that was first poured out of it, but 
this water has the same volume as A. Therefore A, when laid in the water BC, 
is therein as much lighter than in air as is the gravity of the water having the 
same volume. 
CONCLUSION. The gravity of any solid body therefore is as much lighter in 
water than in air as is the gravity of the water having the same volume, which 
we had to prove. 

PROBLEM IJ. PROPOSITION IX. 
Given the ratio between the specific gravity of the water and that of asolid 

body, and the gravity of the solid body: to find its apparent weight in the water. 

EXAMPLE I, where the solid body is of greater specific levity than water. 

SUPPOSITION. Let AB be a water, and Ca solid body weighing 2 Ibs, and the 
specific gravity of the water sh.all be to the specific gravity of the solid body as 5 
to 1. WHAT IS REQUIRED TO FIND. We have to find the apparent weight 
of the solid body C in the water AB. CONSTRUCTION. It shall be ascertained 
what would be the weight of a body of water having the same volume as C; this 
is found to be 5 times 2 Ibs, that is 10 Ibs. This being subtracted from the 2 Ibs 
of the solid body C, there is left minus 8 Ibs, that is light or rising weight of 8 Ibs 
for C in the water AB. 
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des waters;eAdeeens ftyBichaems.enC:Je des tlyBichaems lWac:rbeyt: Wy . 
hebben Gjn tlaltwkht in t"Water ghevonden naer den eyfch. 

Cel. VliJ VEn-
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In order to explain this more clearly, assume that C be put in the water AB, 
and that against this the.re be suspended the weight D of 8 Ibs, as. in the figure 
opposite; then D will be of equal apparent weight .to C. 

EXAMPLE Il, where the solid body is of greater specific gravity than the 
water, the procedure of which is similar to the preceding. 

SUPPOSITION. Now let the ratio of the specific gravity of the water AB above 
to that of the solid body C be as 1 to 4, and let C weigh 12 Ibs.WHAT IS 
REQUIREO TO FINO. We have to find the apparent weight of the solid body 
in the water AB. CONSTRUCTION. It shall be ascertained what would be. the 
weight of a body of water having the same volume as C. This is found to be X 
of C (12 ibs), that is 3 Ibs. The latter being subtracted from the 12 ibs of the 
solid body C, there. is left 9 Ibs for the weight of C in the water AB. 

In order to explain this more fully, assume that C be put in the water AB, and 
that against this there he suspended the weight D of 9 Ibs, as in the figure op­
posite. Then D will be of equal apparent weight to. C. 

We might also give a third example, where the ratio between the specific 
gravity of the water and that of the solid body shOuld be equal; but it is evident 
that (also according to the rule of the preceding procedure) such a solid body 
will be neither light nor heavy in water, of all of which the proof is manifest 
from the 8th proposition described above. 
CONCLUSION. Given therefore the ratio of the specific gravity of water to 
that of a solid body, and the gravity of the solid body: we have found its apparent 
weight in water, as required. . 
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THEOREM VIII. PROPOSITION X. 
On any bottom of the water being parallel to the horizon there rests a weight 

equal to the gravity of the water the volume of which is equal to that of the 
prism whose base is that bottom and whose height is the vertical from the plane 
through the water's upper surface to the base. 

SUPPOSITION. Let ABCD be a water, whose form be a corporeal rectangle, 
whose upper surface be AB and a bottom therein EF, parallel to the horizon. Let 
also GE be the vertical from the plane through the water's upper surface to the 
bottom EF, and the prism comprehended by the bottom EF and the height EG 
shall be GHFE. WHAT IS REQUIRED TO PROVE. We have to prove that on 
the bottom EF there rests a weight equal to the gravity of the water of the prism 
GHFE. PROOF. If there rests on the bottom EF more weight than that of the 
water GHFE, this will have to be due to the water beside it. Let this, if it were 
possible, be due to the water AGED and HBCF. But this being assumed, there 
will also rest on the bottom DE, owing to the water GHFE, because the reason 
is the same, more weight than that of the water AGED; and on the bottom FC 
also more weight than that of the water HBCF; and consequently on the entire 
bottom DC there will rest more weight than that of the whole water ABCD, 
which (in view of ABCD being a corporeal rectangle) would be absurd. In the 

. same way it can also be shown that on the bottom EF there does not rest less 
than the water GHFE. Therefore, on it there necessarily rests a weight equal 
to the gravity of the water of the prism GHFE. 

COROLLARY I. 
Let us now lay in the water ABCD of the lOth proposition a solid body [KLM, 

. of greater specific levity than water, i.e. floating on the water, with the part 
NOLM within the water and with the part NOK[ above it, the position then being 
as shown below. This being so, the solid body [KLM is of equal weight to the 
water having the same volume as NOLM, by the 5th proposition, owing to which 
the body [KLM, with the remainder of the water surrounding it, is of equal 
weight to a body of water having the same volume as ABCD. Therefore we still 
say, according to the proposition, that against the bottom EF there rests a weight 
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equal to the gravity of the water having the same volume as the prism whose base 
is EF and whose height is the vertical GE, from the plane AB through the water's 
upper surface AN to the base EF. From which it appears" that if any floating sub­
stance is !aid in the water, it does not weight or lighten the bottom (provided the 
water remain at the same . level ) . 

COROLLARY II. 
Let there again be put in "the water ABCD a solid body, or several soliä bodies 

of equal specific gravity to the water. I take this to be done in such a way that 
the only water left is that enclosed by IKFELM. This being so, these bodies do 
not weight or lighten the base EF any more than the water first did. Therefore 
we still say, according" to the proposition, that against the bottom EF there rests 
a weight equal to the gravity of the water having the same volume as the prism 
whose base is EF and whose height is the vertical GE, from the plane AB through 
the water's upper surface MI to the base EF. " 

COROLLARY m. 
Let again ABCD be a water, and EF a bottom therein, parallel to the horizon. 

This being so, the water below the bottom EF exerts an upward thrust against 
it as great as the downward thrust which the water above the bottom EF exerts 
against it. For if this were not so, the weakest would give way to the strongest, 
which does not happen, for each keeps its appointed place, by the Ist proposition. 
Now let a number of solid bodies of equal specific gravity to the water be !aid 
therein in such a way that the water IKEFLM thrusts against EF from below, as 
in the figure opposite. This being so, the water below the bottom EF exerts the . 
same thrust against EF, i.e. against the solid body, as it did before against the 
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water. But it exerted against the latter the same thrust as the upper part against 
EP, as has been said above, and the upper part exerted a thrust against EP ac­
cording to the present proposition. Therefore the lower part also exerts a thrust 
against EP according to. the present proposition, that is, as we have said above, 
that against the bottom EP there still rests a weight equal to the gravity of the 
water having the same vqlume as the prism whose base is EP and whose height 
is the vertical GE, from the plane AB through the water's upper surface MI to 
the base EP. 

COROLLARY IV. 
Let us now put the solid bodies of the 2nd and the 3rd coroUary in their places, 

and pour out the water. Then there will be left an empty space IKPELM, and the 
base EP will not bear any weight; from which is is apparent that by pouring that 
smaU empty space fuU of water again, the base EP will be weighted as much as if 
the whole vessel ABCD (the sol id· bodies laid therein being taken away) were fuU 
of water. 

COROLLARY V. 
But since the solid bodies of the 2nd and the 3rd corollaries are put in their 

places, their outward matter neither adds to nor subtracts from the weighting or 
lightening of the base EP. Therefore let us cut away the matter thereof all round, 
in such a way that. the interior iiregular forms or vessels' filled with water, 
MIKFEL, are left, as shown below. 

And ~e shall still say, according to the proposition, that against the bottom EP 
there rests a weight equal to the gravity of the water having the same volume 
as the prism, whose base is EP and whose height is the vertical from the plane 
through the water's upper surface MI to the base EP.. And this applies for the 
same reason to any other forms whose bottoms are in a plane parallel to the 
horizon. CONCLUSION. On any bottom of the water therefore being parallel; etc. 

Read the experiences hereof more amply in the Preamble of the Practice of 
Hydrostatics. 
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NOTE. 
lt would have been more appropriate to have worded the above 10th propo­

sition as follows: 
On any bottom of the water being in a world surface there rests a weight 

equal to the gravity of the water having the same volume as the part of a 
sphere comprehended by the bottom in question and the world surface through 
the highest point of the' water, and the surface between these two surfaces, 
described by the infinite straight line fixed in the centre of the world, and 
revolved through the circumference of the bottom in question. 

We might prove this as, above, but for the reasons explained in the 7th 
postulate it is better to omit it. 

THEOREM IX. PROPOSITION XI. 
Given a regular bottom whose highest point is in the water's upper surface: 

the weight resting against it is equal to the half of the prism of water whose 
base is equal to that bottom and whose height is the vertical from the highest 
point of the bottom to the plane parallel to the horizon through the lowest 
point of the bottom. 

EXAMPLE I. 
SUPPOSITION. Let AB be a vessel with water, and the bottom ACDE shall 
first be a parallelogram 1), not parallel to the horizon, but at right angles 
thereto, whose highest side AC is in the water's upper surface ACFG, and 
AE shall be the vertical from the highest point of the bottom to the plane 
parallel to the horizon through the lowest point of the bottom, i.e. through ED, and 
AG shall have any given length. Let also the line DB be parallel to the horizon 2), 
and let H be marked therein in such a way that DH shall be equal to DC, 
and let CH also be drawn, and ACHDE shall denote the half of the prism whose, 
base is ACDE and whose height DH is equal to AE. WHAT IS REQUIRED 
TO PROVE. We 'have to prove that the weight of the water resting against 
the bottom ACDE is equal to the aforesaid half prism ACH DE; i.e, (to 
explain it more clearly), assuming that I be an oblique weight 3) of equal 
gravity to ACHDB, whose drawing line KL is parallel to DH, and that K 

1) Thc subsequent reasoning is valid only if ACDE is a rectangie. 
2) and at right angles to AG. 
2) oblique, because the drawing line KL is not vertical. 



- 430 -

J.i. . ,:1.,' S T;.'\I,~I(~ ......... 'i;·tr,;~,.:~, I.N, . 

men cûtl fen·(du:efwicht-fy,cueNaCri!1léc~HD~E~dieDs rttcldini· 
IC L,eucwydi~ is 'met ti ti, eDc:tedatK'f~ ~d~~~.t fy vandt 
macht.' desghel":,~: ' . ~ .. ,' 1 ,- • 

rrangsvergaiit';"':À-: " , _ At/!- _: 
.ndé bOdê(Wieni9 ';' .. ' .'" "'," 

middel putS VIp- ' .: "i', 'i 
ding duer t'vol~ 
ghende IS' vooi:" 
ftel bekenr wort) 
t'ghewiebt Hlaet 
tegen rgbepraDg 
des waterseuc-. 
wicbrich. hou-. 
dende dé bodem 
A CD E(gheno­
men datfc he. 
weeghlick waer.)in die ftaadr.. . . 

Ofte tot meerder claerheyt, !aft MN O.Pceaboaem ·lijn. euen 
ende ghelïck an AC DE. te wc· . 
ten de "jde Mp· lijdcftandigbe 
met AC. ende M N Itlet AE. 
op wekken. bodem M NOP, 
,lighteen fiijBichaem M NOP Q.' 
euen, ghelijck,ende eûe(waer mee 
den ha/uen pilaer ACH D E,ende 
de lini Q...O .euen an 0 H. Cy recht- '. 
hOilckich orden fiehteilldér. lék 
fcg dat alfulcken gbeprang als dat .N 
R:jjRichaem M N 0 PQ, doet te-
ghen den bodem M NOP, te we-
ten meer pranghende naer N 0 dan P 0 
naer MP, om dattetaldaer dicker en {waerder is dan alhier, cUen fooda­
nighen gheprang doet . (water AB, ooek teghen den bodein A eDE, 
meet pranghende naer E. Ddan naer AC. T'S.ER. E YT S EL. Laet defij­
de A E ghedeeJt worden in vier euendeelen; metde punten R, S, T. en 
daer uytgherrocken worden R V,SX. TY, euewydighemetAC; Laet 
oockghetrockenwordèn V Z.:;tfl.,Y 'euewydighemet-D H,endefDien­
de eH inJepunren ,.,t,.,endealfo;dat yderdeilinien ,..Z,t.,. ',euen 
fy an Y r. Lact daemaer duert'pum,. ghetrocken worden de Jini ('" 
euewydighe met CD, lDiende X dl in ",ende Y ~ in " flilidijcx de lini Z Jt. 
duer t,{niende Y, in A, fghelijcx de' lini c f.C duer .,ende ten laetften , H. 

T'JUWYs. TeghmdenbodemA C VR ruft meerghewichts dan 
niet, 
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he cent re of gravity of the force of the' total pressure on the surface (the 
finding of whose centre of gravity becomes known from the 18th proposition 
hereinafter) , the weight I is in equilibrium with the pressure of the water, 
keeping the bottom ACDE (assuming it to be movable) in that position. 

Or, to make it clearer, let MNOP be a bottom, equal and similar to ACDE, 
i.e. the side MP being homologous to AC, and MN to AE, on which bottom 
MNOP lies a solid body MNOPQ, equal, similar, and of equal gravity to the 
half prism ACHDE, and the line QO, equal to DH, shall be at right angles 
to the horizon. I say that the same pressure as that exerted by the solid body 
MNOPQ against the bottom MNOP, to wit thrusting more heavily adjacent 
to NO than adjacent to MP, because it is thicker and heavier in the former place than 
in the latter, is also exerted by the water AB against the bottom ACDE, thrusting 
more heavily adjacent to ED than adjacent to AC. PRELIMINARY. Let the side 
AE be divided into four equal parts by the points ~, S, T, and from these 
let there be drawn RV, SX, TY parallel to AC. Let there also be drawn VZ, 
Xa, Y~, parallel to DH and intersecting CH in the points y, 8, E and in such 
a way thàt each of the lines yZ, 8a, E~ be equal to V y. Thereafter let there be 
drawn through the point y the line (,''1' parallel to CD, intersecting X a in {} and 
Y (:J in L. In the same way the line ZK through 8, intersecting Y (:J in À, in the 
same way the line ap. ~hrough E, and finally ~H. PROOF. Against the bottom 
ACVR there rests more weight than nothing, for if that bottom were in the 

I 
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.. lU,S W.(TillWI-éR'TS~·2.r 
niet, want waerdien,~en1' in (waterS oppervlatk; {oo (Ouder niet te­
ghen mllen.maèr Cy conu nu leegijer,daef ruil dan meer teghen áls niet: . 
Ten anderen (eg ick: danee min repen ruft dan llichaem waters A C(, 
"VR. wantwaetCyeuèwydic~vanden ficbteinder· duerR V, [olou'der 
datlichaem ACe" ,V R tê2hen ruften, duerhèt '( 0· voorftel, macr Cy 
romt RU h~er,daer ruil dan min teghen. S'gh~lijcx feg ick dat teghen 
den bodemRVX S,mèer ghewichtsruft dan des l,lchaems A C ,,, V R, 
want W'aerdien bodemeueW'ydich vanden 6chreinder duet RV, daer 
(oude dat lichaem teghen. rullen duer het' I OC vOorfi:el, maer fy comt nu 
leegber, daer ruft dan mc;er reghen, maer t'lichaem R V;' 3' X S is euen 

, aft t"lichaem AC ()' V R,daerom . tegh~n don bOdem R V X S, ruR: 
meer ghewiches dan, des lichaems R V ,. 3' X S. 'fen anderen feg ick 
datter min teghen ruft dan t'lichaem A C ( .) X S, want waer dien ba- . 
dem euewydich vanden lichteinder duer S X, [00 (ouder dat Hchaem 
A Ct'T X S ,teghen ruften duer he,e 10·' voorftel, maer fy comenu hoo­
gher, daer ruil dan min teghen,maer t'lichaem R V Z: X Sis euen an 
t'lichaem AC { .j X S,daerom ruft teghen den bodem R V X S tninals 
t'lichaem R V Z J' X S. S'ghelijd reg ick dat ceghen den bodem S X Y T 
meer ghewichts ruft dan des lichaems AC ( .) X S, Want waer dien bo­
dem euewydich vanden lichteinder duer S x.daet foude dat lichaem 
teghen ruften duet her la' voorfi:el, maet fy colnt nu kegher.c:iae.- ru~ 
dan meer teghen, maer t'lichaem S X J\AY T is euen an t'lichaem AC 
? 3' X S, daerom teghen den bodem S XY T ruft meer ghewichts dan 
deslichaems S X J': 11. Y T~' Ten anderen {eg ick datter min teghen ruft 
dan rlichaem AC, I Y T. want waer dien bodem mewydicli vandco 
Gchteinder duer T y, Îoo fouder dar lichaem A C( I Y T reghen ruften, 
duer het I,OC voorftel. maet Cy comt nu, hoogher, daer rull dan min te-
ghen, maer t'lichaem S X cU Y T is euen aD t'lichaem. A C ( I Y T, 
, daeromruft teghen defl bodell~ S X Y T min als t'lich~m, S X cc t Y T. 
S'ghelijcx feg ick dat teghen,den bodem T Y 0 E,lDeer ghewichtsruft 
dan des lichaems A C { IV T. want Waer dien bodem eue~dich vao­
den lichteinder duer T Y,daer foude d~t lic'haem teghen ruften duer ~et 
10' voorneI, maer fy comtnu leegher, daer ru a: dan JlJefr teghen, maet 
dichaem TY 'IoC D E ois euen anrlichaem A C (I Y T"daerom teghm 
den bodem T Y D E NA: meer ghe"richtsdari dés Iichaems T Y 'IoC 0 E. 
Ten anderen [eg kk. datter min reghen ruft dan t'lkhaem A C~ "DE, ' 
want waer dien·bodem euewydichranden lichteinder duet E D, fa (ou­
der darlichaemA ç {'J1 0 E regJ,.en ruften, duerhet 10· voorlle!, maer 
fy comt nu hoogher, da~ rull dan min teghen, maet t'li9taem T Y , H 
o E, is euen an t'lichaem A ç ( " 0 E, daerom run t~en den bodem 
T Y 0 E min als t'lichaem T Y' HOE. Nu anghe6en als vOOten !Jo.. 
wefen is, dat teghenden bodem A C V RIneer ruft dan niet, ende te-

. . . Dd ghen 
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water's upper surface, nothing would rest against it; but it comes lower, so there 
rests more than nothing against it. On the other hand I say that there rests 
against it less than the body of water AC'yVR, for if it were parallel to the horizon 
through RV, the body AqyVR would rest against it, by the loth proposition; but 
it comes higher, so there l:ests less against it. In the same way I say that there 
rests aga:ïnst the bottom RVXS more weight than that of he body ACtyVR, for 
if that bottom were parallel to the horizon through RV, that body would rest 
against it by the lOth proposition; but it comes lower, so there rests more against 
it. But the body RVy{}XS is equal to the body AqyVR, so there rests against the 
bottom RVXS more weight than that of the body RV y{}XS. On the other hand 
I say that there rests against it less than the body ACt{}XS, for if that bottom 
were parallel to the horizon through SX, that body AC,{}XS would rest against 
it by the lOth proposition; but it comes higher, so there rests less against it. But 
the body RVZ8XS is equal to the body ACl;;{}XS, so there rests against the bottom 
RVXS less than the body RVZ8XS. In the same way I say that there rests against 
tbe bottom SXYT more weight than that of the body AC,{}XS, for if that bottom 
were parallel to the horizon through SX, that body would rest against it by the 
loth proposition. But it comes lower, so there rests more against it. But the body 
SX8>..YT is equal to the body AC,{}XS, so there rests against the bottom SXYT 
more weight than that of the body:SX8ÀYT. On the other hand I say that there 
rests less against it than the body AC'LYT, for if that bottom were parallel to the 
horizon through TY, that body AqLYT would rest against it, by the lOth pro­
position. But it comes higher, so th ere rests less against it. But the body SXaeYT 
is equal to the body ACtLYT, so there rests against the bottom SXYT less than 
the body SXaeYT. In the same way I say that there.rests against the bottom TYDE 
more weight than that of the body ACl;;LYT, for if that bottom were parallel to the 
horizon through TY, th at body would rest against it, by the loth proposition. 
But it comes lower, so there rests more against it. But the body TYefLDE is equal 
to the body AC'LYT, so there rests against the bottom TYDE more weight than 
that of the body TYefLDE. On the other hand I say that there rests less against 
it than the body AC''YJDE, for if that bottom were parallel to the horizon through 
ED, that body ACl;;'YJDE would rest against it, by the lOth proposition. But it 
((jmes higher, so there rests less against it. But the body TYf3HDE is equal to 
the body AC''YJDE, so there rests against the bottom TYDE less than the body 
TYf3HDE. Now since, as has been proved above, against tbe· bottom ACVR there 
rests more than nothing, and against the bottom RVXS more than the body 
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ghen den bodem -R V X S meer als t"lichaem R V ,. .)x S , ende 
. leghen dell bodem S X Y T meer dan t'lichaem S X I' A Y T .. 

ende teghen den bodem T Y D E meel' als t"lichaem T Y I t.cD E, foo 
ruft reghen den heden bodem A eDE meer dan t'ghewicht van ;&lle­
die lichamen t'famen, t'welck is t'binneCchreuen lichaem R V,.3-
l' A t IA DEinden haluen pilaer ACH 0 E: Tis oock beweren dat tc­
ghenden bodem~ C V R min ruft dan t'lichaem AC (,. V R, ende 
leghen den bodem R V X S min als dichaem R V Z J'X S, ende teghm -
den bodem S X YT min dan _ t'Jjchaem S X lt.. Y- T, mde teghen den­
bodem T Y D E min als t'lichaem T Y , HOE, daeromrutl: teghen den 
heelen bodem AC D E min dan t'ghewicht van .die die lichamen t"fa ... 
men, dat is t'omfchreuen Iichaem AC <" Z J' 4.' H DE •. Maer dar­
men nu den bodem AC 0 E welcke hicr bouen ghedeelt is in vier eLien· 
deelen, alfoo deelde in acht euen deelen. ris kenneJick dat het binne­
fchreucn·lichaem wden haluen pilaer ACH D E, ende het omfch)-e. 
uen, alfdan·van dien haIuen pilaer maer den helft foo veel v(!r(chillen en 
fouden als fy nu doen, ris dan openbaer duer li.llcke oneinddicke deeling 
des bodems, dattel' gheen ghewicht {oo deen gheghmen en can wor .. 
den,oft men (,11 bethoonen d.uret verfchil ((ooder eenich.waC'r)desghe­
wichts teghen den bodem A eDE ruftende, tOt het ghewichr des hat.. 
uen pilaers ACH 0 E noch minder is, Waer uyt iek alaus llrije: 

A. .4I1e {w4n'blJI die"';lJ .,,,flhilt, van -t'glit~i(httrgblll dm "Dl • 
.J eDE rujltllde lAIIghlghtUtIl CAII ~ord'lI, ;, -Illen fIIIllIt:gb". 
wicbt ,eghm dtn ",dt'" .A C b.E rllflelld,. .' . 

I. T'ghew;cbl du bal"", piJ"" I .A C H DE, ;, letl fWAtr.beJ' die min vn.­
. fihiltr""I'ghl~i,bneghe1l den 6;d,. AC DB ,,,Rmde din ghl-

gheuen c"n ",ordm; . 
L T.'gbew;cbl,dan des bAluen piLtnl .IJ C H D E". mil ",'ttnlhlWi,1n 

ughtndtn bodem JJ C D B ruRende. . '.' 

I I e V 0 '0 R BEI LT. 

TG H'E G HE VI! N. taet A B andermael een vat waterswefen, ende 
den bodem A eDE fy een euewydich vierhouck des [dfden,oneuewy­
dich.vanden lichteinder , ende daerop fcheefhol1ckich, diens hoochftc 
lijde AGin t'watersoppervlack A CF Gis; rfelue \Varerende bodem 
Cy al (00 ghedcelt ende gheleeckent als t'water des ·l t 

.. voorbeelts ,ende 
A .. ry hanghcnde liDi van des bodems haochfte lijde, tot het plat euewy­
dich vanlfen lichteinderduerdes bodems leegftc tijde E D. 

T's E G H EER 0 E. Wymoefen bewyfen danet ghewicht wtlccrs· te­
ghen den bodem A eDE ruftende, euen is anden helfrdes pilaers 
dicOJ bodcm AC DE, ende hoochde A ,. 
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RVyt'fXS, and against the bottom SXYT more than the body SX8ÀYT, and against 
the bottom TYDE more than the body TYeplJE, there rests against the whole 
bottom ACDE more than the weight of all those bodies together, which is the 
inscribed body RV yt'f8ÀeJLDE in the half prism ACHDE. It has also been proved 
that there rests against the bottom ACVR less than -the body AC~rVR, and against 
the bottom RVXS less than the body RVZBXS, and against the bottom SXYT 
less than the body SXaeYT, and against the bottom TYDE less than the body 
TYf3HDE. So there rests agaiç.st the whole bottom ACDE less than the weight 
of all those bodies together, i.e. the circumscribed body AC~yZBaef3HDE. But if 
the bottom ACDE, which is divided above into four equal parts, were thus divided 
into eight equal parts, it is evident that the inscribed body in the half prism 
ACHDE, and the circumsc.r:ibed body, would differ from that half prism by only 
half as much as theydo now. It is therefore manifest 1), through this infinite 
division of the bottom, that no weight so small can be given but it can he shown 
that the difference (if there were any) between the weight resting against the 
bottom ACDE and the weight of the half prism ACHDE is even less, from which 
I argue as follows: 2) 

A. Any gravity which differs less from the weight resting against the bottom 
ACDE than can be given is equalto the weight resting against the bottom 
ACDE; 

I. The weight of the half prism ACHDE is a gravity which differs less from 
the weight resting against the bottom ACDE than can be given; 

I. Therefore the weight of the half prism ACHDE is equal to the weight 
resting against the bottom ACDE. 

EXAMPLE H. 

SUPPOSITION. Let AB again be a vessel with water, and the bottom ACDE shall 
be a parallelogram 3) therein, not parallel to the horizon, and at oblique angles 
thereto, whose highest side AC is in the water's upper surface ACFG. This water 
and bottom shall be divided and marked in the same way as the water of the lst 
example, and Al' shall be the vertical from the highest side of the bottom to the 
plane parallel to the horizon through the lowest side ED of the bottom. WHAT 
IS REQUIRED TO PROVE. We have to prove that the weight of the water 
resting against the bottom ACDE is equal to the half of the prism, whose base is 
ACDE and whose height is Al'. PRELIMINARY, Let the side Al' be divided 

1) Euclid X I, porism. 
:l) See note z to p. 143. 
3) Again the parallelogram is supposed to be a rectangie. 
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T'B E 1\ E V T SEt. laet de tijde 'A , ghedeelt worden in vicr Cllen 

deden met de punten 0,7". T'B Ii W Y s. Teghen den bodem A C V R, 
, ruft meer gbe. ' 
wichts dá nier, 
wantwaerdien 
bodem in ['wa­
ters oppervlac, 
[00 [ouder niet ' 
teghen rullen, 7t 
maer Ir rome 
nu leega, daet f 
,ruft dan meer 
teghen als niet: y 
Ten anderen 
feg 'ick datter 
min teghé ruft 
dan dé pilaer ,diens gront 
A C V R is, ende hooc;h-, 
de A 0, want waer Cy eue­
wydich vandenfichtein. 
der duei R V. (00 fouder 
dicnpilaer teghen rl!ftcn 
duet het 10· voorftel,maer 
rY.COmt nu hoogher, dace 

G 

~-=r---------------~F 

D- H B 

ruft dan min reghen,maer, 
AC' "V R is'euen an t: 
'dien pilaer, ,daetom te- '-L._-'---'---'--=:--B 
ghen dé' bodem A C V R D .'~ 

l.M/oII.B.E 

ruft min ghewicht dan, , ' ' 
des pilaers A C ()' V R. S'ghelijcx falmen ooc,kat de ret1:àet'hoonen 
tuen Coo Cy int' cerlle, voorbedtbewe[enwas, waer uyt helIaten fal Wor- , 
den.d;met ghewkhtteghen den'bodem A eDE rufiencle,euen isan. ' 
t'lichaetll ACH 0 E. maer dat lichaem is euen anden helft des pil:lefs 
diens bodem AC D E, ende hoochde A v, (want A, is euen ande ban. 
ghendevan H rechthouckich op t'plat duer AC DE) Daerom t'ghe­
wicht teghen den bodem A eDE rullende, is euen anden heMt des pi­
laers waters diens grondt euen is an A eDE, ende hoochde A v. 

Ir r. VOOR DEELT. 

TG HM H ~"V EN.. laet A B eenich ghefchickr bodem tijn; Ick 
neem eeri ... ftheettondt, diens boocht1:e punt A in t'waters oppervlack E.lJipji",. 
uJ ende B fy t'kcgbfte punt,ende A C de hanghende lini van t'hoochtle 

Dd z. punt· 
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into four equal parts by the points 0, :n:, p. PRO OF. Against the bottom ACVR 
there rests more weight than nothing, for if that bottom were in·the water's upper 
surface, nothing would rest against it. But it comes lower, so there rests more 
than nothing against it. On the other hand I say that there rests less against it 
than the prism whose base is ACVR and whose height is Ao, for if it were 
parallel to the horizon through RV, that prism would rest against it, by the lOth 
proposition. But it comes. higher, so there rests less against it. But AC~yVR is 
equal to that prism, so there rests against the bottom ACVR less weight than 
that of the prism AC~yVR. In the same way all the rest shall be proved just as 
it was in the first example, from which it shall be concluded that the weight 
resting against the bottom ACDE is equal to the b~dy ACHDE. But that body is 
equal to the half of the prism whose base is ACDE and whose height is Al' (for 
Al' is equal to the verticall ) from H at right angles to the plane through ACDE). 
Therefore the weight resting against the bottom ACDE is equal to the half of 
the prism of water whose base is equal to ACDE and whose height is Al'. 

EXAMPLE lIl . 
. SUPPOSITION. Let AB be any regular bottom. I take it to be an ellipse, whose 
highest point A is in the water's upper surface, and B shall be the lowest point; 
and °AC the vertical from the highest point A to the plane parallel to the horizon 

1) The use of the term lIertÎ&al (hanghende) is perhaps to be explained by considering 
ACDE as horizontal. ' 
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punt A, tot het p~teuewyd.ichvanden6chtcind~rcluer~ •. 
T'a E G HE! R D E. Wy moeren bewyren dattee g~ewlcht, watc:r~lO' .. 

ghen den bodem A B ruItende" eUeJl' is anden helft de5 pilacrs mees. 
grondt den bodem A Bis, en­
ae hoochde A C. 

T' BE R E Y T SE L. tact 
ghetrockcn fijn een euewy­
dich vierhouck D E F G, in 
wiens plat bcgrel'é fy recheef­
rondt AB, alroo dat 0 E in 
t'waters oppervJack hjnde, 
naecke, an ,'punt A, ende dat 
G F naecke an ,'pune B; Lut 
da.ernaer gheuocken worden, 
F I euen aD A F ende recht- C 
houcltichop F G maereucwy- \.,.,_-';"' ___ ~ 
dich vanden fiditeinde,.rendc' F 
uyt G F ende F I fy·beCchrcuen 
den rechmoude. F G H ~voorts d'è linien E lende· 0, H. 

laet daelllaer een ander furm 
gheftelt fijn euen, ghdijck"ende 
euc[waer· met de voorgaende. 
maer alroo dat F I rechthouckich 
'Y opden 6chteindergheJijck hier 
neuen. Ende laet in defe tweede 
form t'lichaem 0 E F G H I een 
ftijRichaem weren, ruftenàe op­
den bodem D E FG. 

T'B E w Y s. AICulcken druck. 
fel ah t'llijRichaem 0 E F G H"I' 
dertweeder form,.veroidàecktte.. C 
ghen den bodem DE FG, cuen 
{oodanigen druckfel veroirfaeckt D 
het water des eerIten forms te-
ghen fijn bodem DE F G, {oo bouen beweren is; endeveruolghens at. 
fukken druck(dalllèr valtteghen t'fcheeErondr· AB deriweede form,. 
tuen focd'anighen druc·kfel valrer oock teghen t'fcheefrondt A B der 
eerlle form, maer herdmckfelop (fcheefrondtder tWeede: form is den 
helft des pilaers ((00 wy hieronder verdaren fullen) diens grondt dat 
{cheeftondt is Jende hoochde euen an A C (want ghetrocken een han­
ghende lini van K rechthouckich op l'plat duer t'fcheèfrondt A B, Cy is 

euen 
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through B. WHAT IS REQUIRED TO PROVE. We have to prove that the 
weight of the water resting against the bottom AB is equal to the half of the 
prism whose base is the bottom AB and whose height is AC. PRELIMINARY. 
Let there be drawn a parallelogram 1) DEFG, in whose plane shall be com­
prehended the ellipse AB in such a way that DE, being in the water's upper sur­
face, shall touch at the point A and GF shall touch at the point B. Thereafter let 
there be drawn FI, equal to EF and at right angles to FG, but parallel to the 
horizon, and from GF and FI there shall be drawn the rectangle FGHI, further 
the lines EI and DH. 

Thereafter let there be drawn another figure, equal, similar, and of equal gravity 
to the preceding one, but such that FI shall be at right angles to the horizon, as 
shown opposite. And in this second form let the body DEFGHI be a solid body 
resting on the bottom DEFG. PROOF. The same pressure as is exerted by the 
solid body DEFGHI of the second figure against the bottom DEFG is exerted 
by the water of the first figure against its bottom DEFG, as has been proved 
above, and consequently the same pressure as is exerted against the ellipse AB 
of the second figure is also exerted against the ellipse AB of the first figure. 
But the pressure on the ellipse of the second figure is the half of the prism (as 
we shall explain below) whose base is that ellipse and whose height is equal to 
AC (for if a vertical 2 ) be drawn from K at right angles to the plane through 

1) rectangie. 
2) See note I to p. 42.9. 
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cuen an A C) dacrom ~tdruckrel'des ,waters reghen t'fcheefroll~ A,S 
det·eerfre form,-is èuen anden helfides pûaerswiens grondt dat fchetf-
IOndt is, ende hoochde A C. '. 

~ac:r danet ghewichrruftende in defe tweede farm regh.4:o. t' fc~f,· 
rondt A B, euen is anden helft despibers diens grondt dat. fchec:frondi 

. is, endehoochde enen an A C, wort aldus bethoont :. hacc ghetrocken 
worden de lini B K enen ende euewydighe mef F I;.Lutnll-het onderftc 
B der fduer lini BK, ghedaeyt worden inden omqeck.des fcheefrondt& 
A BJ tot ~at fy weder ter plaets oomt daer fy. ~Q, te roeren, ende' blij .. 
uende int roeren altijdt cuCW)'dich van f l~de lèlue fal tuffi:hen de rwee . 
bodems een pUaer, A BK L befc:hrijuen" w:elcke mettet. plat D,E I H • 

. ghcfneenwOR ducr wcc lijck~ndighe Jlunten A, K, fchuens teg.~ 
ouer malcander ftaende inde omm:cken der bodems; Maer aU~ pilaer 
diens grondt eenghefc:hic:kr bOdtm'lijnde, ghefneen wort met een,_, pla.t 
duer twee li jck.fla.Ddighe piInren inde omucckc:ri der bodems fchllens . 

. ~hen ouer malcander kride, die pilac:rwort van dat plat in ~ enen 
deden gbedeelt, dac.rom ~~deeldief,Js pilaers- onder t"plat D.EI H, is 
de~ helft des beden pilaers AB K.L ruflendeop r(c:beefrondr A lt;maer: 
dat den pilaer A B K" L euen is anden pilacr diens grondt A Bende 
hoochde A C, blijckt daer an, dat lijn hoochde cuen is an AC, daerom 
r'ghcwicht cu A:ende reghen i {cbeettondr A,S, is euen anden helfrdes pi-. 
IaCrs diens grondt datfcheefiondt is,ende hoochde:eucn all A C~ 

J J,J Ie VO.OABS.1T. 

. Wy heben hier bouen drie voorbeèldenMbeuen., mët" WiCcon-. MiIIIH",,1fIi.. 

ftich bewys.t'welck.welis waer ,den grondt volcommendlc:ker vm:lac~ ~.J~1J-. 
als ander; doch anghelien t'bewys duet ghctalen rot openrlicker kc=nnis /11111l1li. 

van alles niet en verac~ert, {uilen dit ... voorbeelt duer palen lellen •. 
TG HBGH.I v • N.LactA Bcen,vatwarerslijn, diens bodemwy, ne­

~en re weren een recht~ouckichvierhouck,rechthoucki~h opdm (lÇht. 
einder, ende d>hoochfte lij de A C doendecen' voet~ fy int Waters opper­
v4ackA C FG. ende A E doe oockec:n voet, maer AG fy foolandialll 
valt. TB I G Hili RD.I. Wy 
moeten ducr ghetaten bewyfen, . 
daner ghewiclit watersruftendc A~_~ ___ .-..;G ....... 
teghen den bodem A eDE, C 
alen is anden helft des pilaers 
warers, wiens grondt euen is àn 
dien bodem ~ ende hoochde de· E 
hanghendc lini A E: Maer dien -.J.D~------B;I 
pilaeriseen teerlinc:k doende~n . . 
voer, wy moewBdan beth~néQ datteghen.den bodem A CD E ruil. 

. . D d ~ hetghe-
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the ellipse AB, it is equal to AC). Therefore the pressure of the water against the' 
ellipse AB of the first figure is equal to the half of the prism whose base is that 
ellipse and whose height is AC. 

But that the weight resting in this second figure against the ellipse AB is equal 
to the half of the prism whose base is that ellipse and whose height is equal to 
AC, is shown as follows: Let there be drawn the line BK, equal and parallel to 
Fl. Now let the lowest point B of this line BK be revolved in thecircumference 
of the ellipse AB until it reaches again the pi ace from which its motion started, 
and if during the motion it always remain parallel to Fl, it will describe between 
the two surfaces a prism ABKL, which is cut by the plane DEIH in two homo­
logous points A, K, diametrically opposite to each other in the circumferences of 
the bases. But if any prism whose base is a regular surface is cut by a plane 
in two homologous points in the circumferences of the bases, diam.etrically opposite 
to each other,' it is divided by that plane into two equal parts. Therefore the part 
of that prism below the plane DEIH is the half of the whole prism ABKL resting 
on the ellipse AB. But that the prism ABKL is .equal to the prism whose base is 
AB and whose height is AC, is evident from the fact that its height is equal to 
AC. Therefore the weight resting against the ellipse AB is equal to the half of 
the prism whose base is that ellipse and whose height is equal to AC. 

EXAMPLE IV. 
We have given above three examples with a mathematical proof, which indeed 

explains the cause more perfectly than any other, but since there is no harm in 
giving' the proof by means of numbers in order to make everything clearer, we 
shall give this 4th example by means of numbers. . 
SUPPOSITION. Let AB be a vessel of water, the bottom of which we take to 
be a right-angled quadrilateral, at right angles to the horizon, and the highest 
si de AC, being orie foot, shall be in the water's upper surface ACFG, and AE 
shall also be one foot, but AG shall have any length. WHAT IS REQUIRED 
TO PROVE. We have to prove by means of numbers that the weight of the 
water resting against the bottom ACDE is equal to the half of the prism of water 
whose base is equal to that bottotn and whose height is the vertical AE. But that 
prism is a. cube of one foot. We therefore have to show that against the bottom 
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~s. ST!V~.S a!~HrNS!~!N . 

· het ghewicht vaneen haltle voetw~ters, T,B E a.E ~ T $ J!I.. Làet duer 
den bodem gherroeken worden drIe euewydlghe lJmen mer A C als Hl. 
KL, M N, al[oodat A HeDen {yan H K ,enclean KM~endean ME. 

T'B E WY s. Tis blijckeli~k dat op den bodem A I méer ruft dan a, 
· want ah,raer {u leken bodem duel' A C euewydich vanden tichteinder,fo . 
(ouder 0, op rullen,maer fy romt nuleegher daer ruft dan meer op als 0. 

· Ten anderenfegick datter min op ruftûan 7alvoers, Want al waer{ulc­
ken bodem duer H r ellewydieh vanden fichreinder,foo fouder ~ voerg 
op rullen, maer fycomt nuhoogher,daer ruft dan min op ~ls -h, ende 
om der ghelijckeredeniftoock openbaer"daropdC'n bodem H L meer 
ruft dan 1~,endcininals,26,ende opden·bodem· KNmea dan h, 
ende min als /6jmaeropden bodem M;O meer dan ~ ende min als 
1"'6' Nu dan vergaere de vier ghewichten. fghenomen dar 0 ghewiehr 
waer) ciie lichter tijn d'ande~ op eleken bod~m -ruft,. al-so •. ~16' h. ~. 
maken t'[amen fg: ln{ghehJcx vergaert de VIer ghewtchten dIe (waerder 
lijn d'ander op eleken bodem rult, als 116' n. ï~' 16, maken t'famen 
-H: Tis dan openbaerdatopden heden bO(lem AC O.E meèr'l1111·dan 
~ voets~ ende min als ii voets, . tu{fehen welcke twee' den + voet is. 
die wy noch bewyfen moetenopden bodem A eDE te ruften. ' 

. Nu ghdijèkden bodem hier bouen duer de drie euewydjghe Jinielt 
ghedeeltis-invkreo, alCo.mueghen wyfe deden in (00 veel deelen aiR: 
ons beHeft, latet lijn in thienen,enom de voorgaende redenen, de thielt 

· ghewichrcn die lichtertijn diander oeekkenbodemruft, fullenlijn o. 
I~O;I~O'I·L·i!·ö· ~~o' I~O'I~o'J~o'ï~o. t'[amen to'o"l'ghelijcx 
de thienglïewichten die fwaerder 6jn d'andel' op deken bodem rull,als 
; J 2 J..... f 6'" 8 "910 k t'G Sf 
ÏÖO'ÏÖO' iCïö','09' ïöö' ïfl~·.ICtO' 7öö't"'ëö'ïo:Q,ll'Ia en amenïë)O;. 

· ris dan k:ennelicKtlat opdé OOdem AC D E meer ruil dan} '. voces,en 
min als i~~ö vocts, tulTchenweicke tWee den haluen voetis diewy noch 

Termini, . bewyfen moeren opden bodem A eDE [eruften: Ml1er deferwee "pa· 
len lijn naerder denhaluen voet dan d'eerfte twee, want min verCchJlt 
J40'0 van+.dan.~:6' al(ooooekver(ehilt·:;o min van +,dan! ~;Wacr 
uye blijckt dat hoe wy den bodem· A eDE in meerfukke euerideelea 
fnien. hoe dat wy den haluen voet altijdt naerder commen, 

T'welck fo verllaen tijnde, laet opdcm bodem A C I;> E min of.meer, . 
ruften 1:00 'Voces (waert mueghdick) dan eerihaluevocr,ende laelons 
?e waerheyt daeraf onderfolldcen,deelcndc den boden duer deghedache 
In roooeuendeelen al[vooren. Ende emde 'voorgaenderedénen, de 

· duyfent ghewichten die lichter lijn dan der op eleken bodem rult; ruDelt 
fij n 0, ïö ~ 0 ö ó ~, ïöso 0 0 00 ende fo voorts tot·het laetfte, aat ft jn fal valt 

· a~ ~ ~o 00 ,alle wdcke ghetalen t' ramen,Cullen maken ('Wiens corremanier 
om te vergaren wy hier onder. verhalen {ullen)ll:J:~o' SgheJljcxde 
duyfent.,ghowioluen·.dic Cwacrder f~n d'ander op ,elc;keo' OOdem'rnlt 

• •• 
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ACDE there rests the weight of half a foot of water. PRELIMINARY. Let there 
be drawn through the bottom three lines parallel to AC, as Hl, KL, MN, in such 
a way that AH be equal to HK, and to KM, and to ME. PRO OF. It is evident 
that on the bottom AI there rests more than 0, for if this bottom were parallel to 
the horizon through AC, 0 would rest thereon; but it comes lower, so there rests 

more than 0 on it. On the other hand I say that there rests on it less than h 
foot, for if this bottom were parallel to the horizon through Hl, h foot would 

rest on it. But it comes higher, so there rests less than h on it. And for similar 

reasons it is also manifest than on the bottom HL thère rests more than hand 
2 2 . 3 

less than 16" and on the bottom KN more than 16 and less than 16 ; but on 

the bottom MD more than ~ and less than ~. Now adding together the four 

weights (assuming 0 to be a weight) which are lighter than what rests on each 

bottom, viz. 0, h, ~, ~, this makes~. Adding together likewise the four weights 

which are heavier than what rests on each bottom, viz. -h, ~, ti, ~, this makes 

~ . It is therefore manifest than on the whole bottom ACDE there rests more -

than ~ foot, and less than ~ foot, between which two is the + foot which we 

still have to prove re~ts on the bottom ACDE. 
Nowjust as the bottoin above .is divided into fourparts by the three parallel -

lines, we may divide it into as many parts as we like, say into' ten parts. Then, 
for the above reasons, the ten weights which are lighter than what rests on each 

bottom will be 0, I~O' I~O' I~O' I~O' I~O' I~O' I~O' I~O' I~O' together 1~~' In the same 
'way, the ten weights which are heavier than what rests on each bottom, viz. l~O' 

l~O' l~O' l~O' l~O' l~O' l~O' l~O' 1~0' 11~O' making together t~50' It is therefore evident 

that on the bottom ACDE there rests more than I~O foot and less than 1
5
0
5
0 foot, 

between which two is the half foot which we still have to prove rests on the bottom 
'ACDE. But these two terms are nearer to the half foot than the first two, for 1~50 

differs less from ~ than~, and likewise 15~O differs less from ~ than~. From 
which it is evident that the greater the number of such equal parts into which we 
divide the bottom ACDE, the more we shall approximatè to the half foot. 

This being grasped, let there rest on the bottom ACDE 10
1
00 foot (if this were 

possible) less or more than one half foot, and let us examine the truth thereof, 
dividing the bottom in thought into 1000 equal parts- as- before. Then, for the' 
above reasons, the thousand weights which are lighter than what rests on each 

bottom will be 0, 1.00~:ooo' 1.00~.ooo' and so on to the last, which will be 1.0~~~Ooo' 
all of which numbers together will make (the short method for adding up such 

numbers is to be related below) 1~~~O~~~o' In the same way the thousand weights 
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DIS WATiRWICHTS. 

als ïöc!j 0 o' loc ~0'0ö' ~/oóöO.c~defovoorts tot het laetlle, dar lijq 
fa! va~ - 0 ~ ° "0' maken t lamen liJ 00 :t-öoo' daer ruft dan meer opJen . 
bod- a11049~JOO . d··· ·d·_o jlJOS.o., M 499100 e s loOëïOiîG voers, en e mm all 1000 öO vocts; aer ïöööOOö -
~nis maerïö~minderdan+,daer en ruft dan gheenïöl,.,o voetsmin 
. d bode da I A·lr. . . '00 s.o 0 . I d cp en m n'2 voet. Cl lOO en IS . iOOoooo maer îööö meer er 

dan +: daer en ruft 1&0 gheen 1 I~o -meer op den bodem dan + voet. 
inde aIroo [almen die~helijcke ~thoonen oU(!f'alte ghellelt deel hoe 
eleen het fy. HetblijcKt dan, dat het verCchil (foodereenkh waerJ tuf.; 
Tchen t'wateropden bodemA.C D·E rufi:tonde, ende een halue v~twa-

- rers, Plindel'foudemocten !ijl) dan mueghelick is gheftelt te worQ.en, 
-waeru,tick.aldus Llrije~ 

A. NetUiI Jdtr gbm;"'t d4t met etn balut .,oelU14ttrs .,"jiÎJiI heeft, can 
ee" gbew;chtgbeRelt 'Warden dller afmin verfohiIJende; 

O. NllUn (ghewi&bt 'W .. ters Ipdm bodem ..t CD B TuHende, en tan 
gbeen·gbewi,htgbeflell 'W"dlnvAn Im bAW vlet ",Aters min ,.er-
ftbiqentle; . 

-o. rghewi,bl 'Wllttrs Jlln opJenbadem ..t eDE TUnende. t"j heeft 
",e, tm hil/lle "el 'Waters g~tln ,"fibil. . . 

Tu SL v Y T. Wefende dan een ghefchiét bodem diens hoochLle 
punt int wat~rs, &c. . ... . 

D E reden Waerom het halfhier bouen,altijt blijft tullèhen de twee 
ghetalen, welcke an het halfoneindelick naerderen,macr num-

mermeel' daer toe en gheraken, is begrepen in flllckell .. vectoOcb: xhl",mlft .. 

W E SEN DE . een voortganek van ghetalen 
malcallde~en in.eenheydt te bouen gaenae, ende 
beghinnende vancle eenheyt:·- Den lielft des vier-
cants -van t'laedl:e" is lneerder dan de fom-me van 
ahle ghetalen, maer lninde.r dàn de fOlnlne van al 
de gnetalen minc'laedle. 

M A I.l\. om te verclaten_{ rus bouen belooft is) de mani~r om duet' 
cortheyl te vergaren die grooce menichteder gheralenj Soo is ten 

cerA;en kelllielick; dat haer noemers al euen fijn, waerduer wy aneene­
lick op der ghetalen telders te letten hebben. de felue fijn in oirdendicke 
.. voortganek beghinnende vande-eenheyt, ende met eenheyt malcan- P"I,,/lf91Jt. 
~eren te bouengaendë, daeromvermenichvuldicht t"laetlle met lijn Y1Iilllti. 

hellt,ende an t'uytbrengnoch ghevoucht lijn helft,gheeft de begheer- . 
. de fomme. By voorbèelt ick wil w~ten hoe veel de {omme is van 

{, 1, 3,~ J, 6; lek feg 6 mael_3 is 18,met ~maeckt lol voor debcgheerdc 
{omme 
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which are heavier than what rests on each bottom, viz. l,OO~,OOO' 1,OO~,OOO' l,OO~,OOO' 
and so on to the last, which will be ~, make togeth'er 500,500. So there 

1,000,000 1,000,000 
rests on the bottom more than 499,500 foot and less than 500,500 foot. But 

. . 1,000,000 1,000,000 
499,500· I 1 I h 1. h d 1 f I h 1 

1,000,000 IS on y 2,000 ess t an "2 ,so tere oes not rest 1,000 oot ess t an"2 

foot on the bottom. In the same way l~~~Ó~~~o is only 2,~00 more than {, so there 

does not rest l,~OO more than .~ foot on the bottom. i\nd in the same way such 
a thing can be proved with regard to any given part, however smal!. It therefore 
appears that the difference (if there were any) between the water resting on the 
bottom ACDE and half a foot of water would have to be less than is possible to 
be assumed, from which I argue as follows: 1) 

A .. Beside any weight dittering trom halt a toot ot water th ere can be placed 
a weight dittering less theretrom; . 

O. Beside the weight ot the water resting on the bottom ACDE there cannot 
be placed anyweight dittering less trom halt a toot ot water; 

O. Theretore the weight ot the water restÎng on the bottom ACDE does not 
ditter trom halt a toot ot water. 

CONCLUSION. Given therefore a regular bottom whose highest point is in the 
water's upper surface, etc. 

The reason why the half referred to above always remains between the two 
numbers infinitely approximating to the half without ever reaching it, is given 
in the following theorem: 

Given a progression of numbers exceeding one another by unity and starting 
from unity: the half of the square of the last number is less than the sum of all 
the numbers, but more than the sum of all the numbers minus the last. 

Now in order to explain (as promised above) the short method for adding up 
that great multitude of numbers,it is firstly evident that their denominators are 
all equal, so that we only have to heed the numerators of the numbers; these are 
in a regular progression, starting from unity and exceeding one another by unity, 
therefore when the last number is multiplied by its half, and to the product is 
added the half thereof, the required sum is obtained.· For example, I wish to 
know what is the sum of 1, 2, 3, 4, 5, 6. I say: 6 times 3 are 18, plus 3 makes 21 

1) See note 2 to p. 143. 
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. pl4TI#. 

BDriuiJti. 

'1 S. STlvrHS IUGH (HIIUK 

Comme. Laet het laetfte nu oneucn ghecallijn, als I, I, h ~ r, 6,1; lek 
feg7 mae13 +is 14+.meQ: maeckt 18.vOorde~heer.defo1l,lme. 
Macr als t'laedlealdus oneuen is, (oovaUet lichter om duergheen ghc­
broken te wercken, datmen t'laeA:e menichvuldicht duer den helft der 
{omme van t'la.etfre met I, alsandenriael willende weten de LOm me . van 
1,1, J,4. f, 6, 7; Ickdoe I tot7t maeckt 8, lijn helft is ~ die verplc­
nichuuldichtduer 1,comtalfbouen 18, voor de begheerde Comme.endc 
al[oo met allen anderen. . 

M I! Re At T • 

.Jf"gbefien de btJUefobreum belft del pilAerl euen;" Anden beelen pil4er dinu 
groMt den ghegeuen bode" ;.,. ende b,o&hde de" helft der hAnghende tin; 'An 4el 
b,deml hODchRe punt. toilet plAteueWJdich vande" jichte;nder duer del bOdem, 
leeghfte p""t, men flutle rbDuefthreuen I 1° vtJQTflel tJD&1(tilutghen a14tUllJ"" : 

W ES END E een ghefchickt bodetn diens 
. hoochlte punt in t'waters oppervlack IS: T'ghe­
wicht daer tegheu rufrende is euen anden pilaer 
waters diens grondt euen an dien bodem is, ende 
hoochde den helft dei hallghende lini vall des bo­
deIns hoochfle pUilt, tottet plat .euewydich van­
de.n fichteinder (luer des bodems leegliftc punt. 

Ende 1I4fokk!; Wjfelllln 'ft] I'wfle 4telltfes ueD 'DfWJlelll"",m, 

x. V E a. T 00 eH. ' . . X I I. Voo R S ,T I! t •. 

W E SEN D E een ghefchickt ·bodeln diens 
. hoochlte punt onder c'watersoppcrvlack is: 
T" ghe\vichtdaer teghenrultcnde is euen andcll 
pilaer \vatersdiens grondt euen is an dien bodelti~ 
ende hoochde de ,. hanghcl1de lini van ,. ['plat duer 
t'waters oppervlaek, tot des· bodclns hoochfre 
punt, ende.bouen dien den helft der hanghende 
lini van des bodeIns hoochfl:e pUllt, tottet plat 
euewydi'Ch van den ,. lichteinder duer des bodetns 
leeghile punt. 

J voo R B E E.!. T, 

T'G H E Q H E VEN. Lact ABC Deen ghe1èhickrbadem fijn, als ten 
eerfren 
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for the required sumo Now let the last be an odd number, viz. 1,2, 3, 4, 5, 6, 7. 
I say: 7 times 3Yz are 24Vz, pll}s 3Yz makes 28 for the required sumo But if the 
last is thus an odd number, it is easier, in order not to operate with fractions, to 
multiply the last by the half of the sum of the last and 1. Thus, if again J wish 
to know the sum of 1, 2, 3, 4, 5, 6, 7, 1 add 1 to 7, which makes 8; the half 
of that is 4, which when multiplied by 7 makes 28, as above, for the required 
sumo And the same with all others 1). 

NOTE. 
Since the above-mentioned half of the prism is equal 10 the complete prism 

whose base is the given bottom and whose height is the half of the vertical from 
the highest point of the bottom to the plane parallel to the horizon through the 
lowest point of the bottom, the l1th proposition described above might also be 
worded as follows: 

Given a regular bottom whose highest point is in the water's upper surface: the 
weight resting against it is equal to the prism of water whose base is equal to 
that bottom and whose height is the half of the vertical from the highest point 
of the bottom to the plane parallel to the horizon through the lowest point of the 
bottom .. 

And in this way we will word the last part of the 12th proposition. 

THEOREM X. PROPOSITION XII. 
Given a regular bottom whose highest point is below the water's upper sur­

face: the weight resting against it is equal to the prism of water whose base is 
equal to that bottom and whose height is the vertical from the plane through the 
water's upper surface to the highest point of the bottom, and in addition thereto 
the half of the vertical from the highest point of the bottom to the plane parallel 
to the horizon through the lowest point of the bottom. 

EXAMPLE J. 
SUPPOSITION. Let ABCD be a regular bottom, viz. first a parallelogram 2) 

1) Obviously Stevin here applies one of the numerous rules of arithmetic, which werc 
communicatcd as recipes, without any demonstration. 

2) rectangie. 
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nu WATER.WrCHTS. H 
eerIlen e~n eue'lirydkh vierhouckdiens hoochfte tijde A Bonder t'Waters 
oppervlaek is, euewydich neem iek, vanden fiehreinder, ende E A fy de 
.banghende lini van t'warers oppervlaek,rot des bodem hoochfre punt A. 
ende AF de.hangheAde lioi van A,tot'hetplateuewydieh Van den fIche­
einder duer D C, ende A G Cy den helfcyan AF. 

T'BIi'G HIERDE. Wymoeten .bewyfendattetghewieht Waters 
reghen Jen bodem . 
A B GD rult:ende, 

. euen kan den . pilaer 
. diens grondt :dien 

bodem is en hooch:­
deG E. 

T'B E R. E Y T SE L • 
. LaetD A ende CB 
voorrgheuockéwor­
den tOt Hendel~ 
beyde in t'waters or- ' 
pervlaek; laet •. ooék 
ghetrocken fijll H I. 
daer naer C Keue-
wydich vanden fidlC- . . 
einder,endeeuen an Cl, maer rechthouckich 0p'De, fghelijcx DL 
euen endecuewydighe met C K, voortL K,daer naerl K el1de H Lil 
voort B M euewydighe met C K, ende alfoclar Minde lini IK fy. <:bet 
naer A N euenendeeuewydig~met8'~' voortMOendeNPbeyde 
euen ende el.lewydighe met B C. . . . 

Lact daer na een .ander: [Olm K. 
ghelt:elc worden,euen,ghelijck;en 
euewichtich mettet water euen 
ande' voorgaende C D HIK L~ 
maet al(o dat C K rechthouckich 
fy opdé6èhteinder als hier neuen. 

ToJIEWYS. Al(ulc~n druck­
fel als' t'llijflichaem C D HIK L 
der tweede form, veroirfaeckt te­
ghen den bodem C DH I. cuen 
foodanigen druckCel veroirfaeekt 
t"water des eerften forms teghen 
fijn bodem C 0 Hl (0 beweren is 
int '[ 1· voqrftel ende veruolghens 
(uleken druckfel attfer valt teghen 
het deel ABC D der tweede H 

Ee . ferm, 
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whose highest side AB is below the water's upper surface, parallel - I assume -,­
to the horizon, and BA shall be the vertical from the water's upper surface to the 
highest point A of .the bottom, and AF the vertical from A to the plane parallel 
to the horizon thiough DC, and AG shall be the half of AF. WHAT IS RE­
QUlRED TO PROVE. We have to prove that the weight of the water resting 
against the bottom ABCD is equal to the prism whose base is that bottom and 
whose height is GE. PRELIMINARY. Let DA and CB be produced to Hand I, 
both in the water's upper surface. Let there also be 'drawn Rl, thereafter CK 
parallel to the horizon and equal to Cl, but at right angles to DC; in the same 
way DL equal and parallel to CK, further LK; thereafter IK. and HL, further 
BM parallel to CK and in such a way that M shall be on the line IK. Thereafter 
AN equal and parallel to BM, further MO and NP both equal and parallel to Be. 

Thereafter let there be drawn another figure, equal, similar, and of equal 
weight to the water having the same volume as the above CDHIKL, but in such 
a way that CK be at right. angles to the horizon, as shown opposite. PROOF. The 
same pressure as is exerted by the solid body CDHIKL of the second figure against 
the bottom CDRI is also exerted by the water of the first figure against its bottom 
CDRI, as has been proved in the l1th proposition. And consequently the same 
pressure as is exerted against the part ABCD of the second figure is also exerted 
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form, èucn roodanighen druckfel valt~r oock teghen ~et deel A 13 CD· 
dereerfre form,maer,hetdruckfe! teghen ABC D .. der tweede form is 
dichac:m ABC D L K M N, l'WelCK cuca is anden pilaer diens bodem 
ABC D ende hooehde G E, ghelijck wy terftof.l[ fejtgheo (ullen:.-daer­
om ['ghewicht 4es waters rullende teghenA B CD der eerfre form, js 
euen alJden pilacr diens gronde ABC D, ende hoochde G E. Mac:r dar,.. 
[et lichaem ABC 0 L K N M euen is anden pilaer diellsbodë A B CD 
.ende hoochde G E blijckt aldus: Ghetfockcri 0 Q.!echthollekich op 
['plat duer ABC D, de (elfde 0 Ql! d'hoochde. despilaers ABC D P 
o M.N, daerom dat liehaem is euen 30dcn pilaer diens grondt ABC D 
ende hóochde 0 <l;... Maer anghdien A H euen is' 30 0 C, ende den 
houek H A E euen anden houek C 0 ~ ende dat A E reehthouekich 
is op t'pbt duer de punten H,E, fghe!ijcx 0 Q.!.eehthouekichop c'plac 
duer de punten q, Q, COO is A E euen an 0 Q1~daerom t'lichaem ABC 
D P 0 M Nis euen anden piber diens grondt A B: C D, ende hoochde 
A E.. Maer t'licha.ém M N POK t. is euen anden pilaer diens grondt 
ARC Dendeh()()(hde AG dller t'vCl'Volg des Ilen 'voorfrels, áac:rom 
die twee lichaemen makende [>[amen t'liçh~m ABC DL K N M.fijn 
euen 30den pilaer diens.bodem ABC D ende hoochde. G E. . 

ANDS.n. BEWYS. 

Gbcnomen daccefin t'watCf·der eerfre farm hier·bouc:n een bbdem 
fy, euen ende ghelijck mct ABC D .• maer eucwydiçh vanden hchtein. 
derin.t·platdaerA Bin is: Teghen den [duen bodèm {al rLiA:en r.ghe~ 
wicht euen àndcn pilac:r waters diens grondt eu.en i!" 30: AB CD, ende:­
hoochde A E duer het 10· voorfrel, t'feltle ghew.cht rufr oock teghen alle 
bodem die euen is an dien bodem ende leegher; Daer ruil dan voor al te­
ghen ABC D.een pilaer diens grondt euen is an ABC D,ende hoochdc 
A E : Nugheweert al ('water datter bouen den voornomden bodem is. 
die wy euen A:eld~n an A BC P. al(oo dat A B in t'warers opperv]ack fy 
(00 rufrer leghen ABC D duer ,'veruolg des I 10

• voortlelS, den pilaet 
diens grondtelolcn is an ABC 0, ende nooehde AG, welcke twee pila.. 
l'en: maken t"ramen den pilaer diens g-tondt ABC D ~nde hoochde E G, 
voor t' ghewiehc rofrende tcghen den bodem A Be D als vooren • 

. 11 VOORBEELT. 

tact ABeenichghefehiekt bodem weren, diens hoochfte PUilt onder 
t'Watc.rsoppervlack lijnde, is A,cnde t'Jeeghfre B, ende deh30ghendc 
lini van t'waters oppervlaek rot des bodems hoochfre punt fy C A, ende 
van des bodems hoochfte pum tot het plat euewydieh vandé hchteinder 
duee des bodems lceghfre punt B, Cr AD, diens helfc,A E. lek {eg datte,. 

ghewichc 
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against the part ABCD of the first figure. But the pressure against ABCD of the 
second figure is the body ABCDLKMN, which is equal to the prism whose base 
is. ABCD and whose height is GE, as we shall say presently. Therefore the weight 
of the water resting against ABCD of the first figure is equal to the prism whose 
base is ABCD and whose height is GE. But that the body ABCDLKNM is equal 
to the prism whose base is ABCD and whose height is GE becomes evident as 
follows: OQ being drawn at right angles to the plane through ABCD, this OQ 
is the height of the prism ABCDPOMN; therefore that body is equal to the 
prism whose base is ABCD and whose height is OQ. But since AH is equal to 
OC, and the angle HAE is equal to the angle COQ, and AE is at right angles 
to the plane through the points H, E, 1) and likewise OQ at right angles to the 
pl~ne through the points C, Q,2) AE is equal to OQ, Therefore the body 
ABCDPOMN is equal to thè prism whose base is ABCD and whose height is 
AE. But the body MNPOKL is equal to the prism whose base is ABCD .and 
whose height is AG, by the corollary of the l1th proposition 3). Therefore those 
two bodies, together making up the body ABCDLKl'{M, are equal to ·the prism 
whose base is ABCD and whose height is GE. 

OTHER PROOF. 
Assuming that there be in the water of the first figure above a bottom, equal 

and similar to ABCD, but parallel to the horizon in the plane in which is AB: 
against this bottom there will rest the weight th at is equal to theprism of water 
whose base is equal to ABCD and whose height is AE, by the loth proposition. 
This weight also rests against any bottom that is equal to that bottom and lower. 
So in any case there rests against ABCD a prism whose base is equal to ABCD 
and whose height is AE. Now if all the water is taken away which is above the 
aforesaid bottom, which we assumed to be equal to ABCD, in such a way that AB 
be in the 'water's upper surface, there rests against ABCD, by the corollary of the 
11th proposition, the prism whose base is equal to ABCD and whose height is 
AG. Which two prisms together make the prism whose base is ABCD and whose 
height is EG, for the weight resting against the bottom ABCD as before. 

EXAMPLE n. 
Let AB be any regular "ottom, whose highest point being below the water's 

upper surface is A and the lowest B, and the vertical from the water's upper sur­
face to the highest point of the bottom shall be CA, and from the highest point 
of the bottom to the plane parallel to the horizon through the lowest point B of 
the bottom shall be AD, the half of which is AE. I say that the weight of the 

I) the planc HEI. 
2) the plane of ABCD. 
3) There is no corollary to Prop. I I. Stevin evidently refers to the Note, and applics 

the proposition in the form given there, assuming AB to be in the water's upper surface. 
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ghewicht waters teghen den bodem A B ni. .. C 
11ende, eucn is anden pilaerw:iters diens bo-
dem cuen is ande reine AB, ende hoochJe 
Ee, waer af t'bewys lijn fal als V311t'vOOr-
g3ende~ . 

T's ES LV YT. Wefende Jan éen ghe .. 
Ccbiél: bodem diens hoochfie punt, &c. 

M ERCJCT. 

ff'Jhtbhtn:bUr hounJhtlbH"t t'gfJewidJt tl-
gbtn ten gbefcbi"~.! bodem 'ruftendt, meltet be- , 
l1uJpder hlltlghenJe Jini duw des bodems hootb- . . 
fie punl; Muralil een onghefchickJ bodem ~.foo en U'ort d,:l~g'JlW;,bl dun die . 
hAngl/lnde lin; niet bek.§nt: Til lltd ",Aer, datteraltijt voorAl op run t'gbe\\1icbt 
tum an de" pilaer lltattrS diens gNnilt de" bodemil. ende boofbde de b .. lIgbtn-· 
deli"i van f~4tlTJ oppervlalltot des bodtms hoo&bfte pllnl,mur "ilnder deel 
.en iI "iet eue,. "":te,, belft des pilaers ,","nI grond, dinJ bodem iI,endel1ooçbde 
de blUlgheNle .Zin; 'PAn des bodems booçbjle punl,tott,; plal tU'!"Jdi,IJ vAnde" 
fi,hteindtr dller ties bDdems leegbftt punl, \\7.ur q tf ~;rfoe't û, dil' dm pi­
laer met een ongbeflh;,kJbodem nie, nootfak.!lkk..;" .wee èUen d,el'JJ(gb"!i'~ 
den pil.tir met eengbtftbiGk.! bodem) ghed,m"m ~m, mneen pIAI. dun twet 
ltickjlandighe punten fihmls ug"en· ouer malca,Jdir jI"nute inde om""k...m 
der bodemI • . MAtr op dat '"'J l'gb,Jriçbt legbe" AU,.,ngeftbi&k.! plat bodem 
.Qçk..be~nl mak.,m,follen dAer "f foodamgbm lJfib befthrjuen. . 

I I I E Y 5 C H.S J I I Voo 1\ S T E t. 

WE S E.N DEin t\~ater een platte bodetn van 
form [oot valt: Te vinden eenlichaem waters 
euefwaeran t'ghewicht teghen dienbodeln ru-
frende. . 

Tc:; HEG HIV EN. laet A B een platte bodem in t'water 6jn, ghe­
fchtcktofre onghefchickt foOt vair. TB E c:; H J! E R D E. Wy moeren 
ccn lichaem waters vinden euefwaer an rghewicht rollende leghen AB. 

Tw B 1\ C K.lck treek het plàr A B ouerallen fijden ondndell,k VOOrt, 

diensghemcen fuem~ct warersoppervJack fy C, uyt de eeloe file C 
trek ick een ÏÎoi duer tplat A B als C D,maer al(oo danetplat [ftcht­
houckich opden lichreinder duer CD, oock rechrhouckich fy op ron­
eindelick plat duer den ghegheuen bodem; Daernaer treek ick de lini 
DE, eucn aode lini D C,maer euewydich vanden fichU:iDdcr, ende. 

Ee 1.' recht-
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water resting against the bottom AB is equal to the pris,m of ,water, whose base is 
equal to this AB and whose height is BC, the proof of which will be the same 
as that of the preceding example. 
CONCLUSION. Given therefore a regular bottom whose highest point, etc. 

NOTE. 
We have shown above the weight resting against a regular bottom, with the 

aid of the vertical through the highest point of the bottom. But if it is an irregular 
bottom, that weight does not become known through that vertical. lt is tme indeed 
that in any case there always rests on it the weight that is equal to the prism of 
water whose base is the bottom and whose height is the vertical from the water' s 
upper surface to the highest point of the bottom, but the other part is not equal 
to the half of the prism whose base is that bottom and whose height is the vertical 
from the highest point of the bottom to the plane parallel to the horizon through 
the lowest point of the bottom, the cause of which is that the prism with an ir­
regular base is not necessarily divided into two equal parts (Iike the prism with 
a regular base) by a plane through two homologous points diametrically op­
posite to each other in the circumferences of the bases. But i,? order to make also 
known the weight against any irregular plane bottom, we shall describe a problem 
with regard to this. . 

PROBLEM lIl. PROPOSITION XIII. 
Given in the water a plane bottom of any form: to find a body of water of 

equal weight to the weight resting against that bottom. 

SUPPOSITION. Let AB be a plane bottom in the water, regular or irregular, as 
the case may beo WHAT IS REQUIREO TO FINO. We have to find a body 
of water of equal weight to the weight resting against AB. CONSTRUcrION. I 
produce the plane AB indefinitely on all sides, whose common intersection with 
the water's upper surface shall be C. From this intersection C I draw a line 
through the plane AB, as CD, but in such a way that the plane at right angles 
to the horizon through CD be also at right angles to the infinite plane through 
the given bottom 1). Thereafter I draw the line DE, equal to the line CD, but 
parallel to the horizon and at right angles to the line which in the infinite plane 

1) This means that the plane of the drawing is perpendicular to the line of intersection 
of the plane of the surface under consideration with a horizontal plane. 
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36. S. STEVINS. BEGHrNsEi.~N 
. rechtnol1ckkh op de Iioi die in t'oneindclick'plat'ducr D oockeuewy­

dichvanden lichreindcr. is; Daer nace creckick.ducfde ghemeen [ne C, 
ende duer E,een oueraloneinde .. 
lickplatCE; voorr,uyt eellich '. C ~ _________ ,.. 
punt vanden omtreck des ghe- . 
gheuen bodeins als uyt A, eell'F 
oneindelicke Iirü AF, draeyen­
de de klue mettet punt A in des 

. bodems A Bomtreckr.tot datfc: H 
. wederrer placts come daer{e be-

gon te:roeren>.maer alfoodatfe. D· Ei 
int roeren altijteuewydich blijft . " 
met de lini 0 E, belèhrijuènde al(oo~n lichaem begrepen tidfchen de 
twee Ol'leinddicke platren.ende t'vláck van die roerlicke lini beCchreuen;. 
rust'lichaem A G Ii B; lck leg dat een hchaem waters euegroot an l'li • 

. chaem A GHB,·eueCwaer is.all t'ghewicruruftende:teghcndengheghe-
ucn bOdem." . '. 

T'B' I! R E Y T $. Et. Laec befchreuen fiJnE 
deCe tweede foem euen ende ghelijck an F 
d'eerfte, endeellefwactran;warer, maer a1fo 
dat~ de Hni D E· recmhoückich Cr opden 
6chteinàer.· TI 11 WY s. 'AICulcken ghe­
wicht ,alaèr mft teghen den bodem A B der 
tweedeform,euen (oodanighen rufter code. 
leghen den. bodem A B van d'eerfte,als 
vooren bewefen is. maer teghèn A B dèr . 
tweede, form ,.ruft het ghewicht des Ii- '. 
chaemsA G HB,.daerom teghendell'bo. C 
de.mA B der eerfte form, ruft· oock een . 
ghewi"chteué an t'!ienaem waters-kG H 8,t'Welck wy bewylCnmoeA:en •. 

. ru S'L VYT. 'Werende dan intwater ren platte bodem v~n form 
{OOt valt, wy hebben een lichaem wa.ters ghcuondeneuefwaer an t'ghe. 
wicht leghen dien bodem mftende, naer den eyfch. 

x I. V I! R T 0 oe H. x I1 1 I. Voo R 5 TEl.. 

W E SEN D E tWee euewydighe vierhouc­
kighe bodems. van euen breeden, ende euediep int 
water" ende haer hoochfte fijden irit \vatcrs op" 
pervlaek: Ghelijck der bodetlls langde tot rangde~ 
al(oo haer gh~prang des \vaters, to.t gheprang des 
\vaters .. 

T'Cii H I .. 
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through Dl) is also para11èl to the horizon. Thereafter I draw through the common 
intersection C and through E a plane CE which is infinite in every direction ; 
further, from some point of the boundary of the given bottom, as from A, an in­
finite line AF, revolving this with the point A in the boundary of the bottom 
AB until it again reaches the place where it started its motion, but in such a way 
that during its motion it always remains parallel to the line DE, thus describirig 
a· body comprehended by the two infinite surf aces and the plane described by 
that moving line, viz. the body AGHB. I say that a body of water having the 
same volume as the body AGHB is of equal weight to the weight resting against 
the given bottom. 
PRELIMINARY. Let there be described this second figure, equal and similar to 
the first and being of equal weight to water, but in such a way that the line DE 
be at right angles to the horizon. PROOF. The same weight as rests against the 
bottom AB of the second figure also rests against the bottom AB of the first 
figure, as has been proved before, but against AB of the second figure rests the 
weight of the body AGHB; therefore against the bottom AB of the first figure 
rests also a weight equal to the body of water AGHB, which we had to prove. 
CONCLUSION. Given therefore in the water a plane bottom of any form, we 
have found a body of water of equal weight to the weight resting against that 
bottom, as required. . 

THEOREM XI. PROPOSITION XIV. 
Given two bottoms in the form of parallelograms 2), of equal breadths and at 

equal depths in the water, their highest si des being in the water's upper surface: 
as the length of one bottom to that of the other, so is the pressure of the water 
against one to that against the other. 

1) the plane of the surface. 
') rectangles. 
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. T'G HE ç HE" 'I N. 1aet ABC D cenwatet fijn,daer in tweeeuewy­

dighe'vierhouckighe bodems weCende, E Pende G H, vaneuen bree-
den, ende euediep int water, re weren, dar de" hanghendeI F, euen fr Perp,ntÜtll. 

ande hanghende K H, ende haer hoochfte tijden Een G,fijnint ~ater$ I.,,,. . 
oppervlaCk. TB B G H B ,E 1l DI!. Wy ntoeten bc:wlfen dal.gheliJck de 
langde E F, rot de langde G H, alfo . 
l'gheprang des, watèrsteghen den, A. I: KGB' 

bOdem E F, tottet gheprang, des I ' I/~ 'V, ' I waters leghen den bOOem G H." ' 
, '1"B E W Y S. 'Pg~ht des wa.. , 
ccrs tcghen den bOdem E F ruften..' ,,' , 
de, iseuen and.en helft des pilaers DI" IJ C 
waters., diens, hoochde I F, ende , " , 
gcowkhet plat E F,dller het I I ·voorllel; Sghelijcx ~bewjthr des wa­
ters reghen den bodem G H, rullende, eu~ .anden -des pilaers wa­
tersdiens hOÓC;hde:K H, encJegrondt het pJat.G H: ,1naer dit Gjn rwee pi:;' 
laten met euen hoóchden· d.lerom,fijr\fè inderedenhaerder gronden; 11;'11.1#.11.:1. 

maer ghelijck de ~g~ E F, rotte Jangde' (; ~ alCoo den grondt E F, 
tottengtond~.G H, Want [y ,. duer tgheftelde van euen~reed~n lijn, P,,, bJ/otht. 
daerom ghellJck de langde E F rotte langde G H, af[oo diens pdaer tot {m. 
de(ens pi,laer, ende wyder aU~dien$ ha]uen pilaer rot'defens haluen pi~ , 
laer, endCveruoIgbens ~l(oo dIens ghCWlcht cleswater1' teghen hàer ru-
iende, tot defens ghcwlcht des waters teghen haer roftende .. , 
, TB! s L Vy T. Werende dan wee euewydighe vierhouckighe (».' 
dems, v:an, euèn breeden; ende euediep iot water, ende haer lioochlte 
6jdenint waters oppervlack:Ghdijck der bodems langde tot langde,alfo 
haet gheprang des wate[s~ t.ot gheprang des wate[s;.(welckwy~w.yfen: 
JJilQCften. ' , 

J 111 EY.fCIf. XV:VOOl\ST!t., 

WE S E ND R den bodem des 'waters een eue­
wydich vierhouek. oneutvvydièh vanden • ficht- B«Îlt;MJu. 
einder, met lijn bekende noochfteJijde int'wa· 
ters oppervrack~endebelci:nt-w~fende deIini van- ' 
d~ hoochfl:e fijde rechthouckich, op dè, voortghe­
troeken leeghfie,oock de" hangende v andehooch· P"1mJi#». 

fte Jijde tot het "'plat~ewydich.vanden' fich~iri- ~~. 
derduer deleeghfte liJ de:, Te VInden c'ghewlche ' 
Waters dae! teghen rollende. 

, Ee J MI&cxr. 
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SUPPOSITION. Let ABCD he a water, in which there he two bottoms in the 
form of parallelograms, EF and GH, of equal breildths and at equal depths in the 
water, to wit that the v~rtical IF be equal to the vertical KH, and their highest 
sides E and G be in the water' s upper surface. WHAT IS REQUIRED TO 
PROVE. We have to prove that as the length EF is to the length GH, so is the 
pressure of the water against the bottom EF to the pressure of the water against 
the bottom GH. PROOF. The weight of the water resting against the \bottom 
EF is equal to the half of the prism of water whose height is IF and whose 
base i~ the plane EF, by the l1th proposition. In the same way the weight of the 
water resting against the bottom GH is equal to the half of the prism of water 
whose height is KH and whose base is the plane GH. But these are two prisms 
with equal heights; therefore they are in the same ratio as their bases. But as 
the length EF is to the length GH, so is the base EF to the base GH, for by 
the supposition they have equal breadths. Therefore, as the length EF is to the 
length GH, sq is the former's prism to the latter's prism, and- further so is the 
former's half prism to the latter's half prism, and consequehtlysp 'is the weight 
of the water of the former resting against it to the weight of tqe water of the 
latter resting against it. 
CONCLUSION. Given therefore two bottoms in the form ofparallelograms, of 
equalbreadths and at equal depths in the water, their highest sides being in the 
water's upper surface: as the length of one bottom is to that of the other, so is 
the pressure of the water against one to th at against the other, which we had 
to prove. 

PROBLEM. IV. PROPOSITION XV. 
The bottom in the water being a parallelogram non-parallel to the horizon, with 

its known highest si de in the water's upper surface, and the line from the highest 
side at right angles to the lowest side produced being known, as also the vertical 
from the highest side to the plane parallel to the horizon through the lowest side: 
to find the weight of the water resting against it. 
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M E 1\ CX T. 

ALL E euel\')'dicIJ vitrhollck... tutlV]d;ch vandt"fi,/Jtt;~/dwmtt Jiin. boom­
Je jiidfint WattrI oppervI4ck..., u. of mhlhouc~ic" of fiheiflJoucltich, Ind, 
elt"- V4n deftn ü op den fichte;nd er rer:hlhoucftich 0/1 fl'Jee/JJOUckjcb> datrOlH 
valltndtr vier verfibt}dengbtffllllen,d4er U1J fo ",el indevolghende twee voor­
fleUelJ als in dit, vier voorbeelden af befihr~"It1;fuUen: T'eerfle van ten reehtho", 
opJen Ikhteinder rechthouckjc" I U1;ens sr;e lin;m,als de jijde oneutWJd;cb vall· 
den fi,hteintfer, ende de I;ni u}I het '!JterJle vantIe boochJle jiide rechlhollc;;eb 
~pde voorrgbell"ock!n letghJle Jiid~J ende de hanghellde uJ' IJet ultnHe vandl 
hoochfle jiide ·tottet plat 'ellewyd;chvAnden jicbttinder duer de kelMe ftide, 41 
ten folfde Jini fon: Htllweede vOOf/mlt /41 jiin van een eutWJdich film/bolle· 
l:J,h rierIJoucli...opden jichte;nder rechlhouikjchjdiens IWtt linien àls de lin;·v",,· 
de hoochflt jijde rechlbouckjch opde leeghfle ji;de, ende de bAnghende vA"d, 
lJooebfle {iMetotlet plA' tuewydich"'Andenji,hteinder dun de IttghJle fode,bey­
de een ftlut ji;" : Hel derde voorbeelt ftl ji;n van een rtchthouck...fchee/bollc, 
kjeh opden jichttind,r ,dienslwlt limen, ilis de jiide oneueWJdich vllnden ji,hl­
einder,ende de '/in; van fUJttrfte dn booehjll jiide recbthouckjch op de Itt,gbJlI 
fiide,bqde eenfellll ji;n : T'vinde voorbeel, van len iuewydich flheefhouckjc" 
vinbouck.. opde" jicht,;ndn fthtefbouck.ich; dielll voorn«mde drie linim M 
.,nfthlJden jin. 

Ie Voo R.BE 11 1'. 

T' G HE G HE VEN. bet ABC D een rechthouck weren rechrhouc. 
kich opden tichreinder ot diens ·tijde A B in t"Waters oppervJackdoe 4 . 
voeten, ende AD 3 voèten. . TB E G H EER D E. Wy moeten t'ghe­
wicht waters vinden tuftende ceghen ABC D. 

Tw E 1\ C K. lek. menichvûldighe 3 v~n·.A.D A 4 E 
duer AI- van A B, maeckt 11, die andermael gheme- 8 
nichvuldichrduer ~ van A D comt 36 voeten,diens 
helft voor t'begheerdcI8 voeten. Ofte anderGns 3· 1 8 
ick menichvLlldighe t'vircant der ~ van A 0, duer 
den helft der AI- van A B~ comt als vooren 18 voeten. D C 
nu ghenomen den voet te weghen 6 j fu. [00 ruller . 
1170 tb teghc:n. I.. . 

I I- VOO1\BEEtT. 

re Hl!O H 1: V I N. Laet ABC D een euewydich fchee{hOJlckich 
vierhouck weren, rechrhouckich op den Gchteinder;diens tijde A Bin 
,'waters oppervlack doe AI- voeten. ende A E· han~nde lini vaadc 
hoochtfte tijde A B,totindevoortghetrocken CD, fy van fvoeten. 

TB I! G H E E 1\ D E. Wy moeten t'&hewidn waters viJlden rottende 
teghen ABC D. 

. T"W81\CJ: 
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NOTE. 

Any parallelogram non-parallel tothe horizon with ils highest side in the 
water' s upper surface is either right-angled or oblique-angled, and each of Ihem . 
is at righl angles or oblique angles to the horizon. Therefore there are four dif­
ferent cases, of which we shall describe four examples both in the following two 
propositions and in the present: the first ofa rectangle at right angles to the 
horizon, three lines of which, viz. the side non-parallel to the horizon, and the 
Jine from the end of the highest side at right angles to the lowest side produced, 
and the vertical from the end of the highest sit!e to the plane parallel to Ihe 
horizon through the lowest side, are all one and the same line. The second 
example is to be of an oblique-angled parallelogram at right angles 10 the horizon, 
two lines of which, viz. the line from the highest side at right angles to the lowesl 
side, and the vertical trom Ihe highesl side 10 Ihe plane parallel 10 Ihe horizon­
through the lowest side, are one and the same line. The third example is to be of a 
rectangle at oblique angles to the· horizon, two fines of which, viz. the side non.­
parallel to the horizon, and the line trom Ihe end ot Ihe highesl side at righl 
angles 10 the lowest side, are one and Ihe same line. The fourth example is to 
he .of an ohliqu.e-angfed paralJelogram at ·oblique angles to the horizon. the afore­
said Ihree lines ot which are all different. 

EXAMPLE I. 

SUPPOSITION. Let ABCD be a rectangle. at right angles to the· horizon, whose 
'side AB in the water's upper surface be 4 feet,and AD 3 feet. WHAT IS RE­
QUIREO TO FINO. We have to find the weightof the water resting against 
ABCD. CONSTRUCfION. I multiply 3 of AD by 4 of AB, which makes 12, 
which being multiplied again by 3 of AD makes 36 feet, whose half gives what 
was required: 18 feet. Or else I multiply the square of the 3 of AD by the half 
of the 4 of AB, which works out at 18 feet, as above. If I now take one foot to 
weigh 65 Ibs, there rest against it 1,170 Ibs. 

EXAMPLE II. 
SUPPOSITION. Let ABCD be an oblique-angled parallelogram, at right angles 
to the horizon, whose side AB in the water's upper surface be 4feet, and AE, 
the vertical from the highest side AB to CD produced, be 3 feet. WHAT IS RE­
QUIREO TO FINO. We have to find the weight of the water resting against 
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DIS WAT EP .. wIe In s. 39 

Tw E R. e Je. lek menichvuldighe ~ .4 B· 
van A E duel''' van A Bt maeckt 11,die 
andermad ghemenichvuldicht . duer 5 ~1 
'ttan A E comt 3 6 voeten, dienshclft 
"oor, ('hegheerde 18 voeten. Oft an­
dértins iele meniehvuldighe als booen 
t'viercant der 3 m'et den helft der 4 van A B. 

i 11. VOOR:BEELT. 

TG H I! G H E VEN. Laet AB C 0 .een fech~houi:k :weren (cheef; . 
hOuck1chop den fichteinder,diens lijde A B in t'watefsoppervlack ûj~- . 
de doet.6 voeten. ~de AD.. voeten, . ' .. 
. maer A ~ hanghende van ~ tot in ('plat A . 
~ewydich 'landen {KbtClnder dller 
D C doe ~ voeten. 

TB EG H E ER.D!. Wy moeten ttghe_ 
~cht wàters ,vinden teghenA BC 0 . 
ruften de. . Tw ERe Je. lekmenich-· 
vuldighe .. duer 6 comt 14, defelue E 
duer J maeckt 7 J voeren; 4iens helfi: 
voor ç'~hcerde ~6 voeten. Ofiean-
. derûns ièk m~cbvuldighe den, uft ... 
breng van 3 mcc4.duer den helft van 
',w;nt als vooren J6 voecc:n~ . 

1IIIe VOOJlIIEJ:iT. 

T"G'HI!GH~V!N. L:tet ABC 0 een ~uewydic1a ,(ch~fhouckich 
vierhouck fijn. ~heefhouckich opden ûchteinder, diens Cijdc A B Ui­
t'waters oppc:rvlackfijndedoet6 voetent ende A E rechthouckichop de. 
voorrghetrocken CD doeç .. voeten, e~de AF bangheb4c.van A rot het 
~lat euewydich vanden lichtcinder', . 
êllCl: D C doet J voercn. . : .... . .' . . ., 

TaEGHEII\DI. Wy~ . 
t'ghewicht waters vinden teghen A B. 
e D ruftendc. Tw ERe x. lek mc­
nichvuldighe 4 van A E, met 6.vaR 
A B rome 1'" r{etu" met J van AF,,: 
cernt 72.YOetcn,diens hetfevoor t"he­
~cer~e J6 voerèn. Ofte andenms, 
iek menichvLlldighe,als. vooten, den­
uyebreng van J met .. , duer dcn hdfc 
van 6,çODlrocxk J6 v~cen.. 

ralWYs. 
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ABCD. CONSTRUCTION. I multiply 3 of AE by 4 of AB, which makes 12, 
which being multiplied again by 3 of AE makes 36 feet, whose half gives what 
was required: 18 feet. Or else I multiply, as above, the square of 3 by the half of 
the 4 of AB 1). 

EXAMPLE 111. 
SUPPOSITION. Let ABCD be a rectangle at oblique angles to the horizon, whose 
side AB being in the water's upper surface be 6 feet, and AD 4 feet, but AE, 
the vertical from A to the plane parallel to the horizon through DC, be 3 feet. 
WHAT IS REQUIRED TO FlNO. We have to find the weight of the water 
resting against ABCD. CONSTRUCTION. I multiply 4 by 6, which makes 24; 
this being multiplied by 3 makes 72 feet, whose half gives what was required: 
36 feet. Or else I multiply the product of 3 and 4 by the half of 6, which makes 
36 feet, as before. 

EXAMPLE IV. 
SUPPOSITION. Let ABCD be an oblique-angled parallelogram, at oblique angles 
to the horizon, whose side AB being in the water·s upper surface be 6 feet, and 
AE, at right angles to CD produced, be 4 feet, and AF, the vertical from A to 

·the plane parallel to the horizon through DC, be 3 feet. WHAT IS REQUIRED 
TO FINO. We have to find the weight of the water resting against ABCD. CON­
STRUCTION. I multiply 4 of AE by 6 of AB, which makes 26; this, being 
multiplied by 3 of AF, makes 72 feet, whose half gives what was required: 36 
feet. Or else I multiply, as before, the product of 3 and 4 by the half of 6, which 

1) Here and in Example 4, the I Ith proposition is applied to an oblique-angled para­
llelogram, though the demonstration given applied only to a rectangle. 

- I 
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T'B E WY s. We(endeeen pilaerdicns grondt. 1 2. yoetentende.b~h-
.. de ~ voeten, den helft van dien doet .. J ~. voeten; :maer· [ukken lichaem 
ruller teghen den bodem ABC D des J cn voorbedts, duer het 11· voor­
fiel, daer rull dan f'ghewicht van 18 voeten waters teghen. Sghelijcx fal 
ooek t'b~wys fijn van d'ander voorbeelden. T'BESL v Y T. Werende 
dan deu bodem des waters een euewydich vie[houck~ &c. 

I VERVOLGH. 

Uyt het boue[ehreuen is blijekelick,hoernen vinden [al r"ghcwichtwa­
ters teghen een euewydieh vierhouek rullende,weCende d'hooehlle tijde 
des ghl'gheuen vierhoucx orider t'waters oppervlaek. want tot het ghe­
wicht gheuonden a}fvooren, noch vergaert denpilaor diens grondt dien 
bodem is, énde hoochde de hanghende lirii van t'plat duer t"Waters op­
pervlack tOt de hoochlle tijde des bodems.de IOmme.làl t'begheerde fijn. 

Laetby voorbeele ABC D een euewydich vierhouck f~ n oneuewy~ 
dieh vanden tichteinder. diens hoochfte . 
tijde A Bonder t'waters oppervlack E Fis, G . 
ende G A doend~ drie voeten fy de han­
ghende lini van t'plat duer E F (or de fijde 

. A B. ende E'pJat AB CD [y groot 10 voe­
ten, ende als A B in t"watersoppervlack 
Waer, Coo (oud~rop ruften (e'Wekk ick 
,neem gheuonden te ftjne duer de; voor­
gaende leering) 40 voeren waters: Vraegh 
hoe veel datter nu op ruften? lek menich­
\'uldighe 2.0 des plats van A.B C 0, duer J 
vanG A,romt eenpilaer van 60 voeten, 
die tot de 40 maeckt [00 voeten dieder te· 
ghen ABC 0 rullen. 

I I. V Ut V 0 r. G u. 
Soo den ghegheuen platten bodem onghe[chickt waer,menlàlvin­

den een Iiehaem waters eue[waer an t'ghewicht teghen dièn bodem cu­
fiende duer het 13' voorll:el~ ([elae licllaem ghemeten" ru de beghcerdc " 
fwaerheyt bekent ·maken. . 

v EVSCH. XVI "OOllSTEr.. 

W E SEN' DEden bodem des waters een tue-· 
wydich vierhouck,oneuewydich vanden· Jicht­
einder, lnet fijn hooc.hfie tijde in~ waters opper­
vlaek" ende bekent 1iJAde t'ghewlcht daer"reghen 

ruftende, 
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also makes 36 feet. PROOF. Given a prism, whose base is 12 feet and whose 
height is 3 feet; the half of that makes 18 feet. But such a body rests against the 
bottom ABCD of the lst example, by the 11th proposition; 50 there rests against 
it the weight of 18 feet of water. The same proof will also be true of the other 
examples. CONCLUSION. The bottom in the water therefore being a parallelo­
gram, etc. 

COROLLARY I. 
From the above it appears how one is to find the weight of the water resting 

against a parallelogram, if the highest side of the given quadrilateral is below 
the water' 5 upper surface, for if to the weight found as before there be added 
the prism whose base is that bottom and whose height is the vertical from the 
plane through the water's upper surface to the highest side of the bottom, the 
sum will be the required weight. 

Forexample, let ABCD be a parallelogram non-parallel to the horizon, whose 
highest side AB is below the water's upper surface EP, and GA, being three feet, 
shall be the vertical from the plane through EP to the side AB, and the plane 
ABCD shall be 20 feet. If AB were in the water's upper surface, there would ' 
rest on it 40 feet of water (which I take to have been found by means of the 
preceding theory). It is asked how much there now rests on it. I multiply 20 of 
the area of ABCD by 3 of GA. The product is a prism of 60 feet; these being 
added to the 40 feet, there will·rest against ABCD 100 feet. 

COROLLARY 11. 
If the' given plane bottom is irregular, a body of water shall be found which 

is of equal weight to the weight resting agains~ that bottomby the 13th pro­
position. When this body is measured, the required gravity wiU be known. 

PROBLEM V. PROPOSITION XVI. 
The bottom in the water being a parallelogram, non-parallel to the horizon, with 

its highest side in the water's upper surface, and the 'weight resting against it 
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D!SWAT!IlWICHTS. 41 

ruftellde ,oock de lini vande hoochfl:e rIjde recht .... 
bO:lCkichopde voortgherrocken leeghfl:e lijde, 
roette" hanghende van de hoochfl:e lij de , tottet Pirp,.4itl»o 

.. plareuewydich vandé lichteinder duer deleegh- !ï:; .. , 
fre fijde: D'hoochae fijde bekent te maken. 

IVOORBEELT. 

1"G HEG HE VEN. Laet A B.C D een rechthouck wefen rechthouc­
kieh opden lichteinder , daer teghen ruftende 
t'ghewicht van 18 voeten waters,ende d'hoochlle tt1 

3 . 18.'. 

D· 
tijde' A B in t'waters oppervlack fy onbekent. . 
maer A 0 doéCJ voeten. TBs G H BB a. DE. Wy . 

. moeten delijdeA B bekent maken. . 
. Tw I! Relt. lek deel de J 8 duer t"vierca.nt 

der 4 van A 0 comt 2. voeren, diens dobbel voor 1) e 
A B4voeten. 

ti Voo R BE EI. r . 
. or G H E 0 H ~ VEN. Laet A Be D çen euewydich (cheeEhouckich 

Yierhouèk wefen.rechthollC'kich opden lichteinder,daer reghen rottende 
t'ghewicht van I.~ voeten waters, ende de 
hooc,hfk lijde A B in t'waters oppervlack' 

, ft onbekent,maer de lini A E vanae hooch- . 
, fte lijde reèhthouckich opde voorrghetroc­

ken leeghf1:e lijde doet J voeren •. 
TB E G H EER DE. "'y moeren de tijde 

A Bbekent maken. Tw ERe K. lek deel lL . 
de 18 duet t'viercant der ~ van A E comu. D 
voeren, diens dobbel voor A a4 voeren. 

111 VOORBElltT. 

TG H i. Laet ABC 0 een rechthouck wcfen Ccheefhouckich opdea 
liehteinder, daer teghen rufkndc' . 
t"ghewïcht van~6 voeten waters. 
ende d'hoochfte tijde A B in t'wa­
ters oppervlack Cy onbekent, maer 
de lini A D doet 4 voeren. ende 
A E hanghende vaode hoochfte 
lijde tot het plat euewydich va.­
den 6ehretJider duet de leeghftc 
lijde dOt!t J voeten. ' 
TBS <iH E I RD E.WymocteDdc 

E 

Fr 
e 
lijde 
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being known, as also the line from the highest side at right angles to the lowest 
side produced, with the vertical from the highest side to the plane parallel to the 
horizon through the lowest side: to make known the highest side. 

EXAMPLE I. 
SUPPOSITION. Let ABCD be a rectangle at right angles to the horizon, against 
which there rests the weight of 18 feet of water, and the highest side AB in the 
water's upper surface shall be unknown, but AD is 3 feet. WHAT IS REQUIRED 
TO FIND. We have to make known the side AB. CONSTRUCT ION. I divide 
the 18 by the square of the 3 of AD, which makes 2 feet;the double of this for 
AB is 4 feet. 

EXAMPLE 11. 
SUPPOSITION. Let ABCD be an oblique-angled parallelogram, at right angles 
to the horizon, against which there rests. the weight of 18 feet of water, and the 
highest side AB in the water's upper surface shall be unknown, but the line AB 
from the highest side at right angles to the lowest side produced is 3 feet. WHAT 
IS REQUIRED TO FlND. We have to make known the side AB. CONSTRUC­
TION. I divide the 18 by the square of. the 3 of AB, which makes 2 feet; the 
double of this for AB is 4 feet. 

EXAMPLE 111 . 
. SUPPOSITION. Let ABCD be a rectangle at oblique angles to the horizon, against 
which there rests the weight of 36 feet of water, and the highest side AB in. the 
water's upper surface shall be unknown, but the line AD is 4 feet, and AB, the 
vertical from the highest side to the plane parallel to the horizon through the 
lowest side, is 3 feet. WHAT IS REQUIRED TO FIND. We have to make 

\ 
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.lijde A B bekent. maken. l'W! R CIC.: Ic}c. menichvuldighe ~ van A E 
ducr 4 van A D comt 11, daer duer gheCledr Je 3G cornt 3 voeten. dien$ 
dobbel voor A 13 6 voeten. . 

JIJ Je VÓOIlBEEI.T. : 

TG H E. Laet AB C Deen euewydich fcheefhouckich vierhouck 
tijn [cheefhollckich opden lichteinder, daer teghen rullende t'ghcwkhe 
van ~6 voeten wa~ers, ende Jehoochfte tijde A B int'\l'aters oppervlack 
fy onbekenr,maer A E linivande hooehlle lijde rechthouckich op de 
voortghetrocken leeghtle tijde CD, doet .. voeten, ende A F hall~hlmdc 
vande hoochfte lijde tot het plat 
cuewydich van den lichteinder duer A 
deleeghA:elijde, doet 3 voeren. G 

TB E G H EER DE •. Wy moeten 
de lijde AB bekent'maken. . 

T'w ERe K. lek menichvuldighe 
; van A F, met 4 van A E, comt 11, 

daer duer ghededr de 36, comt 3 
voeten, diens dobbel voor A B 6 
voeten. TB I wy s. 500 A B des 
liD voorbeelts langherofcorrerwaer C . 
als -4 voeren , t'ghewicht waters te-
ghen den bodemrutlende [oude moeren meerder of minder tijn dan 18 
voeten, t'welck reghen t'gheftelde waer, daerom A B is van .. voéteri. 
Sghelijcx faloock t'bewys fijn van d' ander voorbeelden. " 

T' BES L V Y T. Wefende dan den bodem des waters een euewydich. 
vierhouck oneuewjdich, &c. 

I VEil VOL G H. 

Uythetvoorgaende is blijckelick, hoèmen d'h<?OChlle tijde bekent 
[al maken, als Cy onder t'waters oppervlack is, want van t'gheheel ghe­
wicht waters teghen den bodem rullende, ghetrocken den pilaerdiellS 
grondt dien bodem is, ende hoochde de hanghende lini van t'plat duer' 
t'waters oppervlack tOt de hoochtle tijde des bQdems, daer fal rellen 
t'ghewicht waters op den bodem ntllende als haer hoochfte lijde in t'Wa .. 
ters oppervlack is, waer duer fy alf dan bekent [al worden als vooren 
gheleerr is. 

11 VEAVOL6H. 

Soomen .nden bodem een lini wilde trecken euewydich met de tijde 
die van den tichreinder c;meuewydich is, de noodighe langde der hooch­
fie lijde can bekent worden. Laet by voorbede inde farm des boue­
(chreLlen 4cn voorbeelrs,te rrecken lijn een lini als G H, c;uewydich met· 

AD~ 
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known the side AB. CONSTRUCTION. I multiply 3 of AB by 4 of AD, which 
makes 12. The 36, divided by this, makes 3 feet; the double of this for AB is 
6 feet. 

EXAMPLE IV. 
SUPPOSITION. Let ABCD be an oblique-angled parallelogram at oblique angles 
to the horizon, against which there rests the weight of 36 feet of water, and the 
highest side AB in the wateris upper surface shall be unknown, but AB, the line .. 
from the highest side at right angles to the lowest side CD produced, is 4 feet, 
and AF, the vertical from the highest side to the plane parallel to the horizon 
through the lowest side, is 3 feet. WHAT IS REQUIRED TO FIND. We have 
to make known the side AB. CONSTRUCfION. I multiply 3 of AF by 4 of AB, 
whieh makes 12. The 36, divided by this, makes 3 feet; the double of this for AB 
is 6 feet. PROOF. If AB of the Ist example were longer or shorter than 4 feet, 
the weight of the water restiqg against the bottom would have to be more or less 
than 18 feet, whieh would be contrary to the supposition. Therefore AB is 4 feet. 
The same proof will also be troe of the other examples. CONCLUSION. The 
bottom in the water therefore being a parallelogram non-parallel, etc. 

COROLLARY I. 
FIOm the foregoing it appears how one is to make known the highest side when 

it is below the water's upper surface, for if from the complete weight of the 
water resting against the bottom there be subtracted the prism whose base is 
that bottom and whose height is the vertical from the plane through the water's 
upper surface to the highest side of the bottom, there will be left the weight of 
the water resting on the bottom when its highest side is in the water's upper 
surface, from which it will then become known, as has been taught before. 

COROLLARY 11. 
If a line were to be drawn in· the bottom, parallel to the side which is non­

parallel to the horizon, the neeessary length of the highest side ean become known. 
For example, in the figure of the 4th example described above let there be drawn 
a line, as GH, parallel to AD, in such a way that there shall rest on AGHD the 



- 468 -

.. 
DU WA'fEt\.Wle'RTg~ 4J 

, AD, alroodatop Á G HD ruO:et'ghewichtvan 11 voeten waters .. lek 
_ {ie wat deel defe I 1 lijn vande ~ 6 dieder teghen rufren, wort beuonden . 
het derdedeel, daeiom oock [al A G + wefè'n van A B dat lijn 1 voeten. 

VI. EVSCH. XVI I. VOORSTEL. 

W E SEN DE' den bodeln des waters een eue-
, wydich vicrhouck .oneuewydich vanden • ficht- 8,,;ulIt,. 

'eiilder,met lijn bekende hoochite lij de in (waters. 
oppervlack, ende bekent' lijnde t'ghewicht daer . 
teghen . ruiten de , oock· dehanghende lini vande P,,?mJit. 

hoochfi:e fij de tot het • plat euewydich van den ~~~~",. 
lichteifidçr duer de Ieeglifte lij de : De lini van de . 
hoochfre fijde rechthouckich op de voortghetroc­
kenleeghfte fijde bekent te maken. 

I VOOBE'I!LT •. 

: ,.. G H ! G H I! V I! N. [aet AB GD een rechthouck wefen,rechtbouc­
kiehopden lichteinder,daer teghen ruO:ende t'ghe-
wicht van 18 voeten waters, ende d'hoochO:e lijde - A 4 B 
A B in· t'watersoppervlack lijnde, doet 4- voeten. 

T'SEGHI!ERD.I!.·Wy moe.ten delijde AD 3 18 
bekent maken. Tw ERe K. Ick deel de J 8 duer 
1, helft van AB, eomt 9, diens viercantighe lijde 
voor A 0 doet 3 voetèn. . . . ' . D" . C 

11 .Vo 0 t\. BE !LT. 

'. . Tc HEG Hl! VEN. ,Laet ABC Deen euewydich fcheefhOuckica 
'vierhol1ck . wefen,rechrhouckich opden 
tiehreinder, daer teghen IuRende t'ghe- A 4 ::B 
wicht van 18 voetenwarers,ended'hooch- 1\ ~ 
l1:e lijd.e A B in ['waters oppeIvlack.fijnde J t.8 . 
doet VIer voeten. . 

TB E G HE! R D E. Wy moeten de lini -=-.;..' ~:::--___ ~ 
A E bekent maken. EDe 

T'w ERe K •. lek deel de J 8 duer 1 helft 
van A B, comt 9, diens viereantighe lij de voor A Eis 3 voeten. 

111 VOORBEEtT. 

TG Hf. & H E V EN. Laet ABC Deen rechthouck wefen fcheefhou~ 
. F f J: kieh 
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weight of 12 feet of water. I ascertain what part these 12 are of the 36 resting 
against it. This is found to be one-third. Therefore also AG will be ~ of AB, 
th at is 2 feet. 

PROBLEM VI. PROPOSITION XVII. 
The bottom in the water being a parallelogram non-parallel to the horizon, with 

its known highest side in the water's upper surface, and the weight resting against 
it being known, as also the vertical from the highest side to the plane parallel 
to the horizon through the lowest side: to make known the line from the highest 
side at right angles to the lowest side produced. 

·EXAMPLE I. 
SUPPOSITION. Let ABCD be a rectangie, at right angles to the horizon, against 
which there rests the weight of 18 feet of water, and the highest side AB, being 
in the water's uppenurface, is 4 feet. WHAT IS REQUIREO TO FINO.We 
have to make known the si de AD. CONSTRUCTION. I divide the 18 by 2, the 
half of AB, which makes 9, being the square of the side AD, which is thus 3 feet. 

EXAMPLE 11 . 

. SUPPOSITION. Let ABCD be an oblique-angled paralleiogram, at· right angles 
to the horizon, against which there rests the weight of 18 feet of water, and the 
highest side AB, being in the water's upper surface, is four feet. WHAT IS RE­
QUIREO TO FINO. We have to make known the line AB. CONSTRUCTION. 
I divide the 18 by 2, the half of AB, which makes 9, being the square of the side 
AB, which is thus 3 feet. 

EXAMPLE lIl. 
SUPPOSITION. Let ABCD be a rectangle at oblique angles to the horizon, against 

.-

, I 
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kich opden lichteinder, daer reghen ruilende t'ghewichr VaD J() voteen 
waters,endedehoochlte lijde A Bin 
t'waters oppervlack lijnde doet cS voe. A 
ren, ende A E doende ~ voeten~ Cy de 
hanghende lini vande hoochfte tijde . 
[ot net plat eucwydich vanden licht­
einder duer de leeghlte lijde. 

T'BEGHEEI\DE. WymoetenAD 
bekent maken. T>w E A C K. lek deel !. 
de 36 duer 3 helft van AB, comt 12, 

de felueghedeelt duer ~ van A E, e 
come ... voeten voor A D. 

JIII VOORBlltT. 

T'G HE GH E VI! N.Laet· ABC Deen euewydich (cheefbouckich 
vierhouck lijn fchcefhouckich opden tichteinder,daerop runende t'ghe­
wicht van J6 voeten waters, ende de hoochlle tijde A B in t'waters op­
pervlack lijnde doet 6 voeten, ende A E (r de lini van d'hoochftc fijde 
rechthouckich opde voorcgherroc-
kèn leeghll:e tijde, ende A F doende· A 
3 voeten, is de hanghende vande 
hoochllc Gjde tot het plat euewy­
dich vanden lichteinder duer de 
leeghne lijd~. T'B EG H ! E A D E. 

Wy moeten de lini A E bekent ma­
ken. T' WE R. ex. lek deel de 36 
dLler 3 helft der cS van A B~comt u~ 
de {e1ue duer 3 van A F comt .. vee-
ten,voorA E. TBl!wYs.SoA D C 
des 10D voorltels langher of corter 
waer als 3 voeten, t'ghewicht Waters teghen den bodem rutlende roude 
moeten meerder of minder lijn dan 18 voeten, t'we1ck t~hen gheftelde 
is. A D dan is van ~ voeten. Sghelijèx fal oockc'bewys lijn van d'ander 
voorbeelden. T'B ES L V Y T. Wefendedan den bodem des waters een 
euewydich vierhouck oneuewydich vanden lichteinder, &c. 

I VERVOLGH. 

Uyr het voorgaende is blijckeIick hoemen de lini vande hoochftc 
lijde rechrhouckich opde leeghtle Gjde, bekent ral maken,als de hooch­
fte Gjde onder t'waters oppervlack is, Want van t'gheheel ghewicht wa­
rers teghen den bodem mftende, ghetrocken den pilaer diens grondt 
dien bodem is, ende hoochde de hanghende lini van t'plat dller t'waters 

oppeIvlack, 
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which there rests the y.'eight of 36 feet of water, and the highest si de AB, being 
in the water's upper surface, is 6 feet, and AB, which is 3 feet, shall be the vertical 
from the highest side to the plane parallel to the horizon through the lowest 
side. WHAT IS REQUIRED TO FlND. We have to make known AD. CON­
STRUCTION. I divide the 36 by 3, the half of AB, which makes 12; this being 
divided by 3 of AB makeS 4 feet for AD. 

EXAMPLE IV. 
SUPPOSITION. Let ABCD be an oblique-angledparallelogram at oblique angles 
to the horizon, against which there rests the weight of 36 feet of water, and the 
highest side AB, being in thewater's upper surface, is 6 feet, and AB shall he . 
the line from the highest side at right angles to the lowest side produced, and AF, 
which is 3 feet, is the vertical from the highest side to the plane parallel to the 
horizon through the lowest side. WHAT IS REQUIRED TO FIND. We have 
to make known the line AB. CONSTRUCTION. I divide the 36 by 3, the half 
of the 6 of AB, which makes 12; this being divided by 3 of AF makes 4 feet for 
AB. PROOF. If AD of the Ist proposition were longer or shorter than 3 feet, 
the weight of the water resting against the bottom would have to be more or 
less than 18 feet, which is contrary to the supposition; AD therefore' is 3 feet. 
The same proof will also be true of the other examples. CONCLUSION. The 
bottom in the water therefore being a parallelogram non-parallel to the horizon, 
etc. 

COROLLARY I. 
From the foregoing it appears how one is to make known the line from the 

highest side at right angles to the lowest side when the highest side is below the 
water's upper surface, for if from the complete weight of the water resting against 
the bottom there be subtracted the prism whose base is that bottom' and whose 
height is the vertical from the plane through the water's upper surface to the 
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oppervlack, tot dl: hoochlle tijde des bodems. &et. rat rellen t"ghewicht 
waters opden bodem rullçnde als haer hoo,chtèe tijde in ['waters opper­
vlack is, waer duer fy al[dan bekent fal worden als voren ghcleert iS. 

JI V1!R.VOLGH. 

Soomen inde ghegheuen. bodem een lini wilde trecken euewydich 
met de hoochlle lijde, al[oo dat(e aflile een deel des bodètrl s daer een be­
gheert ghewichtteghen rulle,de noodighe langde der lini vande hooch • 

. fte (ij de rechthouckich opde:voortghetrocken leeghlle tijde can bekent 
worden. Laet by voorbeelc. inde forlll des bo l1efcrhreuen 4 e voorbedts~ 
te trecken lijn eénlini als GH~ fniende A D in 1, euewydich met A 's~ 
alfoo .dat op A B H I rullt'ghewicht van 14 voeten waters; lek d~el die 
14 duer h helft van AB, comcS, &ier naervinde ick twee ghetalen tot 
malcanderen in fu!cken reden als 3 van A F, tot 4 van A E,ende dat haer 
uytbreng de voornomde Smake, diéghctaten lijn' 416 ende"; 10 -}. 

c'laetfte is voor AG, want uyt G ghetrocken G H euewydighe met A S, 
daer fal teghen A B H I ruften t'ghewiche van 1.4 voeten waters duer het 
Ij voorftel. . ' . 

M J! A'C X 'F. 

W'V mHtennu lIAe'1IuJ' del CoJ',6egrijp/, intl"'lgbmtle r8ti
l 19·, 10e,. 

."nfltaell,ftbrijum 'PAnd, [w .. "b'Jllmidde/puntm tÜr gbtpr""gfelen ties W .... 
, Iers inbotleHU v"gaer,;.alw..c" . . ,,;e~ onbilli&bli&l eer~ foNde muegb,,, .gbefÎJI 
\\lord,,,, vllnde bodmu euewJdICb fimde 'PAnden fobtelnd" ,,,,,,,, oumnidl/ler 
jilfltr (W.t,,-beyl1. middelpunten CVPtl&k! gbetlo~n wordt""" de lening tltl 
,.m b,,,,,, ,.cnde6eghin(eltn der Weegbconn) o,,/t. de fWMrblJIs midtlelpufI­
lenjiind" 'DOr"oemdèb.m gbtprAngfelen,foo en ht!ihrYllenl\lytlMr ".!.IJ,. 
6,,,heyts wil, gbetn befonder ,oorft,t sullen dlln "egbinnen II"de fIIdttll,l on-
IJI'WJtlkb 'dIJden fohllinderaJl volgbt. . " 

XII VI!l\T.OOCH. X';III·VOOAS~,El. 

W E SEN DEden bodem des waters een eue­
wydich vierhouck oneuewydich vanden .. ftcht- BniUlJt,. 

~inder"diens ho~chfl:efij~ein t·wat~r~ oppervlack 
IS, u yt welcke liJdens mIddel een hnl ghetrocken . 
is, tot in t~lniddel vande leeghfte ftjde: .. T'[\vaer- C'nt~lI~ 
hey~ lnid.delpunt des gheprangs inden bodem ".,tllltl. 
vergaert" deelt die lini aIfoo, dat haer opperfie 
fluck' dobbel is an tJonderlle. 

. FE.; t. Vooa • 

I 
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highest side of the bottom, there will be Ie ft the weight of the water resting 
against the bottom when its highest si de is in the water's upper surface, from. 
which it will then become known, as has been taught before. 

COROLLARY 11. 
Jf a line were to be drawn in the given bottom, parallel to the highest side, 

in such a way that it cut off a part of the bottom against which there should rest 
a desired weight, the necessary length of the line from the highest sicle at right 
angles to the lowest si de produced èan become known. For example, in the figure 
of the 4th example described above let there be drawn a line, as GH, intersecting 
AD in I; parallel to AB, in such a way that there rests on ABHI the weight of 
24 feet of water. I divide those 24 by 3, the half of AB, which makes 8. There­
af ter I find two numbers in the proportion 3 (of AF) to 4 (of AB) and so that 
their product be the aforesaid 8. Those numbers are y6 and Y10i; the latter is 
AG, for when from G there be drawn GH, parallel to AB, there will rest against 
ABHI the weight of 24 feet of water, by the 15th proposition. 

NOTE. 
As announeed in the Argument, we now have to write, in the 1Bth, 19th, and 

20th propositions, about the eentres of gravity of the total pressure of the water 
on bottoms; here it would not be inappropriate to speak first of the bottom being 
parallel to the horizon, but sinee the latter's eentres of gravity (whieh are found 
by the theory of the 2nd book of the elements of the Art of Weighing) are also 
the eentres of gravity of their aforesaid pressure, we wilt, for brevity' s sake, not 
deseribe any separate proposition about this. We shall therefore start with the 
bottoms whieh are non-parallel to the horizon, as follows. 

THEORÈM XII. PROPOSITION XVIII. 
The bottom in the water being a parallelogram non-parallel to the horizon, 

whose highest side is in the water's upper surface, from the middle point of which 
side is drawn a line to the middle point of the lowest sicle: the centre of gravity 
of the total pressure on the bottom 50 divides that line that its upper part is 
double of the lower. 
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I VOOllBEEtT. 

T'GHEG HE VEN. LaetA Been warerlijn,ende,den bodem A CDe 
fyeen euewydich vierbouck -oneuewydi~h vanden lic~teinder, diens 
hoochde lijde A C in t'waters oppervlack ls,endef Cr t'mlddel van A C. 
endeG {middel van EO, ende-tu1Ièhen de punten F G fy ghetrocken. 
de Hni FG. welcke in H alroo ghedeelt is. dat F H dobbel is tot H . G. 

T'B E G H I! E R. D E. \Vy moeten bewyfcn dat H t'Cwaerheyrs mid­
delpunt is des gheprangs inden bodem vergaert • 

. TB J! II EYT S 1! L. Lact ghettocken worden de lini C I .. a1foo dar . 
o I euen Cy. an D C, ende met- . 
teC lichaem A CID E fy be­
teeckent den helft dés pilaers . 
diens grondt A eDE, ende 
hoochde dè hanghende van A tot 
in ['plat euewydich vanden licht-
einder duce E D. . 

Laet daer na~r ghetrocken.wor~ 
den t'ilijBichaem KLM NOP 
euen endeghelijckendeeue[wae~ 
an dicham A CID E, te weren 
KLM N *lijckftandich plat met 
A eDE. ende M 0 rechrhouc­
kich opden tichteinder, Cy lijck-

N y 

llandighe Hni met DIende ~ 
fy lijckfrandighe lini mèt F G,en­
de van S in t'middel van 0 P, fy 
ghetrocker; de lini S Q, end~ 
. SR, ende des driehoucx Q2. R 
{waerheyrs middelpumfyT,duer 
t'welck ghetrockcn is de lini V X rechthouckich opden lichteinder. 

T' B E W Y 5. Alfulckengheprang als t'lichaem KLM NOP doet te­
ghen den bodem KLM N, euen {ulcken ghèprang doet ('water A B te­

ghen dé bodem A C D E duer het I I' voorfrel, daerom ghelijck t'[waer­
heyts middelpunt des gheprangs inden bodem KLM N valt, aIroo falt 
oock vallen inden bodem AC DE. Om dan tottet bewys te commen, 

HJt"heJi,... foo is ten eerften blijcklick dat T. welcke duer 1f t'ghefteJde {waerheyts 
middelpunt is desdriehoucx Q§ R, oock fwaerheyts middelpunt is 
(duer het J 5 voorftel des 1.1D boucx der ~hinreten vande Weeghconft) 
desIichaems KLM NOP, maer V X is duee T rechthoudcïch opden 
fichteinder, V X dan is des Jichaems fwaerheyts middellini, daerom foo 

wy~e 
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EXAMPLE 1. 
SUPPOSITION. Let AB be a water, and the bottom ACDE shall be a parallelo­
gram non-parallel to the horizon, whose highest side AC is in the water's upper 
surface, and F shall be the middle point of AC, and G the middle point of ED, 
and between the points F and G there shall be drawn the line FG, which is so 
divided in H that FH is douUe of HG. WHAT IS REQUIRED TO PROVE. We 
have to prove that H is the centre of gravity of the total pressure on the bottom. 
PRELIMINARY. Let there be drawn the line Cl, in such a way that Dl shall 
be equal to DC, and by the body ACIDE there shall be denoted the half of the 
prism whose base is ACDE, and whose height is the vertical from A to the plane 
parallel to the horizon through ED. 

Thereafterlet there be drawn the solid body KLMNOP, equal, similar, and of 
equal weight to the body A ClDE, to wit KLMN being a plane homologous to 
ACDE, and MO, at right angles to the horizon, shall be a line homologous to Dl, 
and QR shall be a line homologous to FG, and from S in the middle poirit of 
OP there shall be drawn the line SQ, and SR, and the centre of gravity of the 
triangle QSR shall be T, through which is drawn the line VX at right angles to 
the horizon. PROOF. The same pressure as is exerted by the body KLMNOP 
against the bottom KLMN is also exerted by the water AB against the bottom 
ACDE, by the l1th proposition. Therefore, just as the centre of gravity of the 
pressure falls in the bottom KLMN, so it will also fall in the bottom ACDE. 
Now to arrive at the proof, firstly it is evident that T, which by the. supposition 
is centre of gravity of the triangle QSR, is also centre of gravity (by the l5th 
proposition of the 2nd book of the eIements of the_Art of Weighing) of the body 
KLMNOP. But VX is through T at right angles to the horizon, therefore VX 
is the centre line of gravity of the body. If therefore we produce the line XY 
downwards, the body KLMNOP will, with the point X on the line XY, keep its 
given position in the mathematical sense; therefore X is centre of gravity of the 
total pressure of the body on the bottom KLMN. But VX is through the centre 
of gravity T at right angles to the horizon, and thus also parallel to SR. And 
consequently it intersects QR (by the 5th proposition of the 2nd book of the 
elements of the Art of Weighing), in such a way that QX is double of XR. But 
as has been said above, the centre of gravity falls in the bottom ACDE in the 
same way as it does in the bottom KLMN; therefore it falls in it in such a way 
that the upper part of the line FG is double of the lower. But that is in H; there 
fore H is the centre of gravity of the total pressure of the water on the bottom 
ACDE. . 
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wy de, tini je Yneetwaerr t~ken), t'lichaèmJ(L MNO P falfuetiet, , 
punt Xop de~ni X ~, '* Wifconffiic~vei:ftaên~ 6j~ gheg~euçn. ftaÎldc J.!~th,m~ 
houden"d~opl X IS fwaerheyrs mlddelpul!t van, des l1chaerilS,ghe- ~"". 

'prang, verga~:i1lden,bo~elll'~~L M N;~ae'r V'~ ,is'du~t'fwáeiheyts ", 
, middelpunt T rechthouckich opden 6chtCti1der~aaerom, oOck euewy .. , 
dtch met S Rt ende,vervolghens fy fnijtQ.!, (duer het J°'VoorfieJ des' ~\ 
boucxvande beghinfelen derWeeghcontl) alfoo dat ~:dàbbel is aR' 

, X R; Maer fo ~uen ghefeyt is, (rwaer~eytf m, iddelpunt valt inden ho.:. 
dem A epE, 10 fulckèng~eftalt ghebJ& 'lOden bodem KLM Ndoet, 
het va1terdài1a1foo in, dattetbouenA:e dcelder lini FG, dóbbel is an 
I'onderfté, maer dat is in H, daerom H iS t'fwaerheyts middelpunt van, 

, I'gheprangh des waters inden bodem A eDE vergaert. - , 

, ,11 VOOJ,t"BDDLT. 

OM ',alfulcke redenen als int 4-·voorbeelt 'des } In voorA:els ghèfeyt, 
lijn,fullen wy hier :bouen t'voorgaende* Wifco, nftiCh beWysj noch een MAlwm.,;. 
y®rbeelt duer ghetalen aellen~aIdu~ : ", - tlHn .J,mDII~: 

, LaetA ~CD een bodem lijn, daer inghettódce~ is de liniE F, tuf., ftr.,,,,,,,,,. 
, fchen de middelen van A B. ende D C, deelende dien bodem inette-
licke euen deelen(die:wy mater(noemen)mediliieneuewydich van A B~ 

, ick neem ten eerA:en in tween, mette,lilli G H. f~ende E F:in :r, ende 
t'punt K IY alfoo. dat EK dobbel is an K Fp weldcè K wy beWyfen moe ... 
een t'fwaer1reyts ~ïadélpuntdes gheprangs te fijn aldus: Ghenomen dat 
~hen A B HG;rli~e I pondt;oTte ghe~chrwaters. (00 falderteghen 
G He 0 fucke 3 ghewichten ruften: Dit fo lijnde ~ick-acht ten eerften, ' 
al oftt'fwaerheytsmiddelpunt des gheprangs van A .B,H G,:waer in J; 
ende van G H CD inF (tis rekerd~ fy hoogher .' , , 
6jn)(0 fal IF balckwefen;wel~keghedeelt\in_~aet " A E. B 
crmen tot.malcanderen in frikken reden als de 

M 

, voornoemde ghewichren van frot I. t'welck in 
(punrL valle. fo falF tdoen ~ , eendèl" :maer. dat 
is ; van I F. , Ten tweedeJi fo adirick;àl of ~'fwàer~ 
heyts middelpunt des gheprangs van A BH Gwaer G H 
in E. ende van G He D jn I (ris feker dat fy lee­
gher lijn) Coo Cal haer ghemeen fwacrhaey,tS mid­
delpunt vallen een maerbouen L als in M. Tis,' 
da~ blijckèli~k dattet ware begherrderwaerh~yrs 

I 

K 

L 

middelpunt IS rua:chen Mende L. Maer ghellJ-c:k D F' -C 
wy den bodem hIer bouen ghedeelt hebben m 
tween. aIfoo canmenfe deelen in oneindelicke ftucken. daer af viriden­
de,tweefwaerheyts middelpunten al's bouen; ndrchendewclcke altijdt 
is, het ware hegheerde Cwaerheyts middelpunt. Wy connendan duer 

" fulckc 
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EXAMPLE 11. 
For all such reasons as mentioned in the 4th exámple of the 11th proposition, 

we will, in addition to the foregoing mathematical proof, also give an example 
by means of numbers, as follows: 

Let ABCD be a bottom in which there is drawn the line EF, joining the middle 
points of AB and DC, dividing that bottom into several equal parts (which we call 
measures) by lines paralle1.to AB. I take the bottom first to be divided in two, 
by the line GH, intersecting EF in I, and the point K shaU be such that EK is 
double of KF, which K we have to prove to be the centre of gravity of the. 
pressure, as foUows. Assuming ·that there rest against ABHG 1 pound or one 
weight of water, there will rest 3 such weights againstGHCD. This being so, I 
first imagine the centre of gravity of the pressure of ABHG to be in land that 
of GHCD in F (it is certain that they are higher); then IF will be beam, and if 
this is divided into its arms having.to each other the same ratio as the aforesaid 
weights, i.e. 3 to 1, which point of division shall .faU in L, FL will be T of a 

measure, i.e. {- of lP. Secondly I imagine the. centre of gravity of th.e pressure 
of ABHG to be in E, and that of GHCD in I (it is certain that they are lower); 
then their common centre of gravity will fall one measure above L, viz. in M. It 
is therefore evident that the true required centre of gravity is between Mand L. 
But just as above we divided the bottom in two, it is also possible to divide it 
into an infinite number of parts, and find two centres of gravity thereof 1), as 
above, between which is always' the true required ·centre of gravity. We can there­
fore, by this means, always appróximate infinitely. IE therefore we find by this 
experience that the point L never reaches K, but remains very near to it and al­
ways be10w it; in the same way that the point M never reaches K, but always 
remains above it, we concludé from this that K is the true required cent re of 
gravity. But because it would be a difficult calculation to find in this way the 
common centre of gravity of all those bottoms, we shall explain a short method 
for doing this, as follows. I write down a progression, as 1.3.5.7.9 and so on, 
always ascending by 2, for in such a progression and proportion are the pressures 
of the equal parts of a bottom ABCD by the 15th proposition. Thereafter 1 place 
{- (which has been found above for FL). above the second number 3, as below: 

1 
.4 

1 . 3 . 5 . 7 . 9 . 11 
Thereafter I add up 4, the denominator of ~, and 5 (the third term of the 

progression), which makes 9; I place that as denominator above the 5, and above 
the 9 I place 5, i.e. the sum of the denominator and the numerator of -{-, so that· 

the scheme is then as follows: 
t 5 
4 "9 

1 . 3 . 5 . 7 . 9 . 11 
In the same way I also find all the others, for in order to have the number that 
is to be placed above 7, I add up the denominator 9 and 7, which makes 16. 
Above this I place the sum of 9 and 5 (which are the denominator and the 

1) To wit one centre of gravity, when the centre of each strip is taken to be in its lowest 
side, and one, when it is taken to be in the highest side. 
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(ulcke middel altijt oneindelick naerderen, daerom als wy duel' dere er .. 
uaring beuinden, dattet pUrit als L nummermeer tot K en comt~ maet 
lèer by oode altijt daer onder ~lijft;SgheJi;cx ~~ttet punt als M nummer· 
meer tot Ken comt, maer alti Jt daer bouen bit Jft, wy befiuyreQ uyt Culcx» 
dat K het ware begheerde fwaerheyc middelpunt is.Maer want het mOf­
Iicke rekcminghe (oude fijn t'ghemeene {waerheycs middelpunt van alle 
die bodems al[o te vinden, wy fullen daer af een corte manier verclaren 

P"'lrl/ûni .. aldus, iek (chrijfeen * voorrganckals I. J. 5.7.9. ende Co voort altijtmet 
. tween opclimmende, want in (ulckenvoortganck ende reden fijn de 

prangfelen der euen deden eens bodems ABC D duer het 1 5e voorllel~ 
(!aer naer ftelick ; ~(twelck hierbouen beuonden iS voor F LJ boucft 
het tweede ghctal J. als hier onder: 

r 
"'4 

i. 5· $'7· 9· q. 
Daer naer vetgaet ick 4,noemer van ~ • m er de j derde in d'oirden. 

comt9, die del iele als noemer bouen de ;.ende bouen de'9 fet ick r~ dat 
is de {omme des noemers en telders·vanhet : wekker gheLWt dan- aI .. 
dus is: . 

..!.. .!. 
+ 9 

I, J~ r. 7, ,. 1(. 

Sghelijcx vindeickoockalJe cl'ander,want om t'gheraI te hebben dat 
bouen 7 comen {al, ick vergaer den telder 9 cnde 7 ,maeckt.l6,çlaer ho­
ucn ftelickdefommc van 9 ende j (die noemer ende teIder fijn vaildc. 
; ) maeckt J 4. Inder voughendar bouen de 7 eomen LàI: :, wiens She. 
nalt dan aldus rqn {al: . . . 

..!. .!.. ti 
+ 9 i6 

I. 3' 1. .7- ''9' u,. 
Ende róo voortgaende, bouen de, enele 11 rullen gheralencomenals 

hier onder: , ' 
I , 14 ~ s. 

T T 16 ., fi 
J, J. j, 7·' 9. ,u, 

- Dit {ao verftaen lijnde, men wilt weten neem iek, Waer (punt als L 
vallen {al, wanneèr den bodem ghededt is io. vijf enen d~lcD: lek fien 
wat ghetal datter bouen t'vijfde in d'oirden {bet, -dat is boom de 9, ende 
beuinde ! ~ diens eerfte ghebroken doet ! . daer uyt befiuyr i~_dat d~ 
lini als L-F van fulcken 60dem in _ vijuenghedeelr, lijn (a! van. ~ een­
der maet, der maren daer den bodem in ghedeelt is.maer dat ~iè min Gjn 
dan + van E F, ende dat haer uyterlle als. 1. vallenfal onder K., won aL 
dus béthoont: De + eender maCft der maren daer den bodem in ghedeeJt 
is, dat is 4- van + doen !-,.. vande hede lini als E F, weke • 's mindel' 

. lijn als 
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numerator of f ), which makes 14. In such a way that above the 7 there shall 

be placed ~, so that the scheme will then he as follows: 

1.. ~ ~ 
4 9 16 

1 . 3 . 5 . 7 . 9 . 11 
And proceeding in this way, above the 9 and 11 there will come the numbers 
shown below: 

5 14 30 55 
491625 36 

1 . 3 . 5 . 7 . 9 11 
This being understood, I assume that it is desired to know where the point L 
wiU fall when the bottom is divided into five equal parts. I ascertain what number 

is abové the fifth term of the progression, i.e. above the 9, and find ~, which in 

its lowest terms is {-; from this I conclude that the line LF of this bottom divided 

into five parts will be {- of a measure, of the measures into which the bottom is 

divided. But that this is less than 1- of EF, and that its extremity, viz. L, will fall 

bel ow K, is proved as follows: The {- of a measure of the measures into which the 

bottom is divided, i.e. {- of {, make ~ of the complete line EF, which ~ is less 

than 1- FK, for if ~ be subtracted from 1-, there is left ;fgof the line EF, and the 

point L will he at this distance from K. But in order to find the point M, I add 

one measure to the f measures, which makes T of a measure. This is Ë of the 

complete line EF, which * is more than 1- of FK. For if i- be subtracted from 

Ë' there is left ~ of the line EF, and the point M will be at this distance from 

K, that is ~ further away from it than L. And the same with all the others, for 
if the bottom ABCD were divided into 40 equal parts, the line FL would be 

found to be ~~6~~0. of a measure, that is of one fortieth part of the line EF, through 
which the points· Land M would be found to be much nearer than above, though 
they will never reach it, the necessity of which has been proved mathematically 
in the Ist example described above. The ground of the above short method for 
finding the common centre of gravity of the various pressures will be easily 
understood by those who seek for it at full length according to the theory of 
2nd proposition of the Ist'book of the èlements of the Art of Weighing 1). CON-

. I) The procedure may be eXplained ltS fóll()ws .. Di'viding the surface. into n strips, 
putting the .. pressure on the highest strip kn, and the height of each strip pn, we have: 
Pressures on successive. strips (starting from the highest) : 

k, 3k, 5k ...... (2n- I)k 
Distances from the centres of pressure, supposed to be in the lowest sides of the strips, 
to F: . 

(n - I)Pn, (n - 2)pn .....• pn, 0 
Moments of the .pressures with respect to F: . 

(n - I)pn kn 3(n - 2)pn k n, •..... (2n - 3)pn kno 
Total pressure 

(I + 3 + 5 .... + 2n - I)kn = n". k n 
We now put the total moment pn k" [en - I) + 3(n - 2) + ... (2n - 3)] = pn kn Tn 
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nu WA.T!l\WICH'!'S. .., 

lijn als + F K, want ghetrotken 1.
6
f van f. blijft /, der lini.E F • ende 

[00 verre (al dan t'punt als L van K vaUen~ Jdaer om t'puntals M te 
vinden.ickdoe een'maet ~öt dé 4-maets,comt 1/ eender maer. de (elue 
do~n ij- vande hedelini ~IF)~:elckè:; ~~rder lijn dan + vanF K. 
wanegherroeken+ van 'iSbhJfr ,Sf der hOl E F, ende fo verrefal dan 
t'punt als M van K vallen, dat is 1 IJ verder dan der Lafviel. ellde alfoo 
met allen ander~l1,wanr foometlc.1en bodeni.A BeD deeldem 40 euen 
deden, de lini al.s F L {oude beuonden worden van 1. ol:: eender maec, 
dat is eensveerriehllendeels der lini E F, duer t'welcke men de punten 
:als L M veel naerder foude beuinden .dan bouen, maer numlllermeer 
daer toe comen, waer af de nootrakelieheye int bouenfchreueul" vOOr­
bede Wifeonftelick betooehtis,De reden vande bouefchreuen çorte ma­
uier der vindingh des ghemeeri fwaerheyts middelpums vnn die ver­
Lèhcyden prangfel~n, (~l den ghenen licht~lick connenbemercken,dietê 
in t'langhe [ouekt naei:' de lee ring des 1" voor{tcls van her 1° bouck der 
b"ghinfelen vande Weeghconll. T's E 5 LV Y T. Wefende dan·den bo­
dem des Waters een euewydich vierhouekoneuewydicb, &c:. 

xx 1 1 VARTooeH. XIX VOORSTEL, 

WE SE ND'Eden bodem des \vaters een eue­
wydich vierhouckoneue\vydich vanden" ficht- HDrÎ%.Intt. 

einder,diens hoochfie fijde onder t'waters opper-
vlack is, maereue\vydich van den fichteinder;uyt 
welcke fijdens middel een lini ghetrocken is, tot 
in t'lniddd vande leeghfie fijde: T'[waerheyts 
.1niçldelpunt des gheprangs inden bodcln vergaert, . 
is inde lini tu{fchen t'lniddelpünt des bodems., en ... 

. de t'punt dat het onderlte derden deel dier Iini af~ 
fiüjt; ende tu{fchen die tWee punten in foodani­
gh'en punt, t'welck t'ondedl:e deel alfooaffilijt, 

. aattet fulckell reden heeft tottet bouenlle J ghe-
lijck de* hanghende lini van t\varers oppervlack P'f/lmtli&lI~ 
in des bodems leeghlle fijde,tot den helft der hal1_ IArH

• 

ghende Hni van des bodems hoochfie fijde., tottet 
* plat euewydich val1den lichteinder duer des bo- PlllnUIII. 

dems leeghfl:e lij de. .. , . 
. Gg ~GH~ 



- 481 -

473 

CLUSION. The bot tom in the water therefore being a parallelogram non-parallel, 
etc. 

THEOREM XIII. PROPOSITION XIX. 
The bottom in the water being a paralle!ogram non-parallel to the horizon, 

whose highest side is below the water' s upper surf ace, but parallel to the horizon, 
from the middle point of which side there is drawn a line to the middle point of 
the lowest side: the centre of gravity of the total pressure on the bottom is in the 
line joining the middle point of the bottom and the point cutting oH the lower 
third part of that line, and between those two points in a point such as cuts oH 
the lower part in such a way that it has to the upper part the same ratio as the 
vertical from the water's upper surface in the highest 2) si de of the bottom to 
the half of the vertical from the highest side of the bottom to the plane parallel 
to the horizon through the lowest side of .the bottom. 

The distancc from thc resulting centre of pressure to F is 
pn kn . Tn _ pn T 

n2 • kn -7 n. 

If we now replace n by (n + I), the total pressure becomes (n + I)" . kil + I. 
The sum of the moments is now: 
n .pn + I • kn + I + 3(n - I) pn + I.kn + I + ... (2n- I) pn + I • kn + I = 
pn + I . kn + I [Tn + { I + 3 + ... (211- I) } ] = pn + I • kn + I [Tn + n2] = 

pn + I • kn + I • Tn + I. 
. LF Tn + I h T T The distance = (n+ I).·Pn + I, w ere n + 1= n + n2

• 

This recurrent relation, together with the initial value ° for n = I, determines the 

successive values of the coefficient of pn. This gives indeed Stevin's series for T: 
n 

o 1 5 14 30 
14916 25 
For n = 5 we find with Stevin for the distance LF, if EF = J, § . f = ~ land so for 

1 6 7 . 
LK (3-25) J = 7fJ 
If the centres are all taken in the highest sides of the strips, the recurrent relation is 

Tn + I = Tn + (n + I)", 
. . 1 5 14 30 55 

and the serIes of coefficlents becomes T 4 9 16 25' 
For the distance MK from the resultant centre to K we now find with StevÎn 

55 1 1 8 (-.---)/=-1 
25 .5 3 75 • 

. 1 n(n - I) (zn - I) I 
The general expresslOn for FL proves to be: FL = -6' " • -, 

n n 
which gives for n = 40 . 

1 40.30.79 I 20,540 I h' h r d I FL = 6"' ""T,6OO • 4ö = 1,600' 4ö and w IC lor n ...... r:-.;) converges towar s 3' 
Stevin finds zo,550 for the nominator . 

. 2) Stevin's text has "leeghste", which obviously is an error. 
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JO S. 5 T ! VI NSB! G H I N 5 I! L JI" . 
T'G H IG H B VEN. bet ABC 0 een bodem lijn oneuewydich van­

den lichteinderdiens heochfte lij de A Bonder t'w;\ters oppervlack E F 
is.maereuewydich vanden lichreinder,ende G A Cr de hanghende lini 
van t'waters ~pperVladc tOt de ho6chfte lijde A B, ende A H de han~ 
ghende lini van A, tortetplat euewydich vanden lichreindèr duer D C. 
ende A I Cy den helft van A H. ende K L Cy de lini ghetrocken tulIchen 
de middden van A Bende 0 C, ende L M fy h~t derdendeel vande lini . 
. L K, ende N ['middelpunt des bodems ABC 0; ende 0 een punt tuf­
fehen Mende N, alfoo dat 0 M Culeken reden heefc tOt 0 N, ghelijck 
A G tOt A I. T'B E G H I! E R D E. Wy mqeten bewyfen dat 0 t'{waer­
heyu middelpuDtis van ['gheprang des watersinden bodem ABC D 
vergaerr. T's E R. I! Y T S t L. Laet eB ende D A voortghetrocken 
worden toe in t"Watersoppcrvlack, als tOt Pen E,daernaer C ~enall 
CP, maer euewy-
dich vanden licht- B. 
einder,ende recht­
hOllCkich op C 0, 
daer naer B R eue­
wydighe met C Q 
wetende R inde Ii~ 
ni P Q: Sghdijcx 
AS euen ende cuc­
wydighe met B R, 
VOOrt R T. en S V 
euen ende euewy­
dighc met B C. 

Laet daer naer 
een. ander [onn 
ghefielt worden. 
eu en ghdijck ende 
ellt'wichrich ande 
voorgaende EPe 
D Q,maer alfo dat 
C ~rech[hollC_ 
kich lyopdé fiche­
ei nder '. ende X fy 
{waerheydrs mid­
delpunt des pi/aers 
la BCDRS VT, 
ende Y {waerheyts 
middelpunt des li-

F 

chaems 
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SUPPOSITION. Let ABCD be a bottom non-parallel to the horizon, whose 
highest side AB is below the water's upper surface EP, but parallel to the horizon, 
and GA shall be the vertical from the water's upper surface to the highest side 
AB, and AH the vertical from A to the plane parallel to the horizon through 
DC, and AI shall be the half of AH, and KL shall be the line joining the middle 
points of AB and DC, and LM shall be the third part of the line LK; and N the 
centre of the bottom ABCD, and 0 a point between Mand N, in such a way that 

. OM has to ON the same ratio as AG to AI. WHAT IS REQUIRED TO PROVE. 
We have to prove that 0 is the centre of gravity of the total pressure of the 
water on the bottom ABCD. 
PRELIMINARY. Let CB and DA be produced to the water's upper surface, viz. 
to Pand E; thereafter let CQ be made equal to CP, but parallel to the horizon 
and at right angles to CD; thereafter BR parallel to CQ, R being in the line PQ. 
In the same way AS êqual and parallel to BR; further RT and SV equal and 
parallel to Be. 

Thereafter let there be drawn another figure, equal, similar, and of equal 
weight to the preceding EPCDQ, but in such a way that CQ be at right angles 
to the horizon, and X shall be centre of gravity of the prism ABCDRSVT and 
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!) IS WAT I 1\ wIe HTS. J I 
chaems R 5 V T Q, Lact oock ghetrocken worden de linien X Mende 
Y M. TB E WY 5, AngheGen in defe tweede form,X lwaerheycs mid­
delpuntisdespilaers ABC D RS VT,ende N (waerheyts middelpunt 
haersgrondts ABC D, ende datC T rechthoLlckich is opden fichtein­
der, loo is X N haer euewydighe,oock rechthotlckich oeden IÏchtcin­
der, ende veruolghens huer (waerheyts middellini, 4aerom oock is N . 
fwaerheyts middelpunt des gheprangs diens pilaers jMaer M C\vacr. 
heyt~ middelpunt te wefen des ghepranas van t'lichaëm S R T V QAat 
is int I S#voortl:el betooeht: T'wekk fo (ijnde, M N isWeeghconfiighen 
hakk, die in 0 aHoo ghedeelt is. dat ghelijck A G tot A I, al (00 0 M' 
tot.O N duer c'gh::gheuen., maet gheliJck A G to[ A I, al(oo den pilacr 
AB ç 0 R S V T. Iot.tet lichaem SR T V Q, d3erom ghelijck den pi. 
laer AU CDR S V T, tottet lichaem S R TV Q, aIroo 0 M wt 0 N, 
waer duer 0 t'lwaerheyts middelpunt is derer tweede fOrm , du{'r het Ie 

voortl:el des eertl:en boucx vande beghinfelen der Weeghconfr, macr 
t'(waerheycs micldelpuntvan d'eerfteform.om de redenen alfvoorcn.v:llt 
aldaer ghelijckin de tweede ,0 dan der eertl:e form ,is ('begheerde {wacr .. 
heytsmiddelpunr, T'B!! S LVYT, Wefendedan den bodem des waters 
!Jen euewydich vierhouck oneuewydich vanden1ichteinder, &c. 

V J I EV·SCH. XX VOORSTEL. 

WE SEN DEden bodetn in t'water een recht­
linich" plat van form [oot valt ~ Te vinden het rlAIJum. 

fwaerheyts lniddelpullt des gheprangs indenbo-
dein vergac:rt. 

TG HEG HE VEN. Laer AB eenwarerwe(en,diensoppervlackA C, 
ende DE een bodem, welcke een rechdillich plat fy. 

T'B E.(; H Ii E J\ DE, Wy moeren het fwaerheyts middelpunt vinden 
van t'gheprang des waters in dien bodem vergaen. 

T' w ! ReK, Men (a) eertl: 
vinden eenlichaem waters 
euefwaer an t'gheprang tc- A~---------'" 0 
ghenden bodem DE, naet 
de leering des I~' voorfrels, 
('felue fy DE F G, vindende 
daer Aaedijn (waerheyts mid. 
delpunt duer het 11 c voorde! 
des tWeeden boucx vande 
beghin(elen der Weeghconfr, 
(wdek H (r, dacr naer ghettoeken Hl euewydighe met, G E., diens 

G g 1. uJteIile 
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Y centre of gravity of the body RSVTQ. Let there also be drawn the lines XN 
and Y M. PROOF. Since in this second figure X is centre of gravityof the prism 
ABCDRSVT, and N centre of gravity of its base ABCD, and CT is at right 
angles to the horizon, XN - which is parallel to it - is also at right angles to 
the horizon, and consequently also its centie line of gravity. Therefore N is cent~e of 
gravity of the pressure of that prism. But that M is centre of gravity of the pres­
sure of the body SRTVQ has been shown in the 18th proposition. Which being 
so, MN is a mathematical heam, which is so divided in 0 that as AG is to AI, 
so is OM to ON by the supposition. But as AG is to AI, so is the prism 
ABCDRSVT to the body SRTVQ; therefore, as the prism ABCDRSVTis to the 
body SRTVQ, so is OM to ON, owing to which 0 is the centre of gravity of this 
second figure, by the lst proposition of the first book of the elements of the Art 
of Weighing. But, for the reasons mentioned above, the centre of gravity of the 
first figure falls there as in the second. 0 of the first figure therefore is the re­
quired centre of gravity. CONCLUSION. The bottom in the water therefore being 
a parallelogram non-parallel to the horizon, etc. 

PROBLEM VII. PROPOSITION xx. 
The bottom in the water being a rectilinear plane figure of any form: to find 

the centre ·of gravity of the total pressure on the bottom. 
SUPPOSITION.Let AB be a water, whose upper surface is AC, and DE a bottom 
which shall be a rectilinear plane figure. WHAT IS REQUIRED TO FlND.We 
have to find the centre of gravity of the total pressure of the water on that bottom. 
CONSTRUCTION. There shall first be found a body of water of equal weight 
to the pressure against the bottom DE, according to the theory of the 13th pro­
position. This shall he DEFG. Thereafter its centre of gravity shall be found, by 
the 21st proposition of the second book of the elements of the Art of Weighing, 
which shall be H, and if then Hl be drawn parallel to GE, whose extremity I 
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11 S. . S T 1 VIN S lBJ! CO H '. N .SltE N . 

uyterlle punt I inden bodeni D E CYi lek reg t'[due punt I tewefcn r'be .. 
. gheerdefwaerheyts middelpunt, waeraf t'bewys ghelijekfallijn ande 

bewyfen des voorgaenden I s,n ende 19c"voorfl:els. 
T' BES L V Y T. We{ende dan den bodem int water een rechtli­

ruch. plat, &c •. 
VIII EVSCH.XXI VO~RSTEI. 

WE SEN nE ghegheuen ten water onbeken-
. der groothey.t, lnaer bekender [waerheyt: Sijn . 

. grootheyt duel' fijn eyghenwicht te vinden.. '.' 
GeOT/Hlr;ç'. MER C KT. Men Coudedeswaters grootheytmueghenltMeeteonit-

lick vinden .naer de. ghemeene reghcl van dien,maerwant het in dey­
ne menichvuldicheyr, Weeghconfl:lick ghereeder ende (ekerder werc­
ki~ i~,. v~rnamelick inde onghe[chickte formen, wy [uUenre daer duer 
betchn Juen. . . . . .• 

TG HEG H E VE N. 1aet A een warer fijn diens grootheyt onbekent 
is, maer ris bekender Cwaerheyt. dat is (duer de I' bepalingdefes boucx) 
dat fijn bekendegrootheyt duer bekent ghewieht eall ghcllytetworden; .' 
ick neem dat een voet des (elfden weghe 65 it. . 

TB EG H EER D E. .Wy moeteh de grootheyt van A duel haer ey-
. ghenwicht vinden.· . 

Tw E R. C K. Men Cal t'water A weghen, t'welck 
kk neem beuonden te worden van 5 tb, die ghedeelc 
duer d.e voo mom de 6 j H;, eomt -h; dat is J '3 ,vocts 
voor de begheerte grootte van A. . 

T B E W Y s. Anghdien t'water A 5 ft, weeght,cnde 
dat een voet des felfden weeght 6 5 tl>, ende danct 
oueral eenvaerdigher (waerheyc is duer de 2." he. 
ghcerce, foo heeft fijn ghewicht [ukken reden tot 65 
ib, als Gjn grootheyr tot een voer, maer 5 tb heeft tot 
65 tb, dc reden van I tot 13, daerom lijn grootheyt 
heeft {ukken reden tot I voet, als I tot 13. de grootheyr dan des waters 
A is J\ voets, t'welck wy hewyren moelien. . 

. T's E S L V Y T. Werende dan gheghellen een water onbekender 
grootheyt maer bekender (waerheyt, wy hebben fijn grootheyt ducr (jjn 
eyghenwicht gheuonden, naer den cylèh. 

IX E Y sc H. X X I I VOO RS TB!.. 

WESENDE ghegheuen tweer lichamen redenen 
der grootheyt,en iloffwaerheyt,eri t'ghe\vicht va 
t'eell'lichaelu: T'ghewichtvan t'ander te vinden. 

TGJlE-
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shall be in the bottom DE, I say that this point I is the required centre of gravity, 
the proof of which will be identical with those of the 18th and 19th propositions 
hereinbefore. CONCLUSION. The bottom in the water therefore being a rec­
tilinear plane figure, etc. 

PROBLEM VIII. PROPOSITION XXI. 
Given a water of unkno~n volume, but known gravity 1): to find its volume 

from its proper weight. . 

NOTE. 
One might find the water's volume geometrically according to the common 

mIe about this, but because with a small quantity the weighing method is quicker 
and surer, especially with irregular forms, we shall describe them by this latter 
method. 
SUPPOSITION. Let A be a water whose volume is unknown, but whose gravity 
is known, i.e. (by the 1st definition of this book) its known volume can be ex­
pressed by the known weight. I assume that one foot of it weighs 65 Ibs. WHAT 
IS REQUIRED TO FIND. We have to find the volume of A from its proper 
weight. CONSTRUCTION. The water A shall be weighed, which I tak;e to be 

found 5 Ibs; the latter, divided by the aforesaid 65 Ibs, makes ~, i.e. the re­

quired volume of A is ~ foot. PROOF. Since the water A weighs 5 Ibs, and one 
foot of it weighs 65 Ibs, while it has uniform gravity throughout, by the 2nd 
postulate, its weight has to 65 Ibs the same ratio as its volume to one foot. But 
5 Ibs has to 65 Ibs the ratio of 1 to 13, therefore its volume has to 1 foot the 

ratio of 1 to 13. The volume of the water A therefore is ~ foot, which we had 
to prove. CONCLUSION. Given therefore a water of unknown volume, b~t 
known gravity, we have found its volume Erom its proper weight, as required. 

PROBLEM IX. PROPOSITION XXII. 
Given the ratio of the volumes and that of the specific gravities of two bodies, 

and the weight of the one body: to find the weight of the other. ' 

1) This naturally me~ns: specific gravity. 
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DES WATER WICJlT·S. 

T'GH 116 H I VEN. Laet AB t'een lichàem wefen,ende C t'andei'~ 
ende de reden der grootheyt van A B tot C, Lr van 3 tot J ende der ftof­
fwaerheyt van Itot 1, ende A B weghe G H;. . . . . 

TB I! G H EER D E. W.:r moeten t'ghewicht des lichaems C viriden. 
T'w ERe K. lek ieecken DB euegroot met C, de felue D B dan is 

hetderdendeel van A B 6 fh,daeronl D ~. weeght " H;, maer de ftoffwacr-
heyt van D B tot C, is als van 1 rot 1, daer- .. 
om foo weeght C 4 ih. . . . A 

T'BE Wys. Laet C ((oot mueghelick ~ 
waer) meer dan 4tb wegheu; T'welck [00 

... ghenomen huer (waerheyt {al meerder dan D 6 
dobbel reden hebben tot de [waerheyt van 2-
D B,want D B wèeghtl.H;, endeveruol. II 

c 
CD. 

. ghens de ftoffwaerheyt van C (anghelien 
G ende D B euen groot fijn) fal in meerder dan dobbel reden lijn [Ot 
D B, t'welck teghen t'gheftelde is, daerom en weeght C niet meer dan 4 
fu. Sghelijcx falmen oock bethoonen dat [y niet min en wccght, Ir 
weeght dan nootfakelick 4 ft; t'welck wy bewyCen moeiten. . 

Til E S L V Y T. Werende dan ghegheuen t'weer lichamen redenen 
der groorheyt, ende ftof(waerheyt, ende t'ghewicht van t'een lichaem, 
"y hebben t'ghewicht van t'ander lichaem gheuonden na dencyfch •. 

V I! RVO L G H. Tis uyt het voorgaende openbaer dat, .. 
Gbetrock..en ,eden tier groolbeyt, joll" ,edm .del ghew;,hts~ reIl reden der 

.. JloffwAeThlJI. ' . 
. . Gbttrock,tn reden tier jloffwmht}I, 'IlIn retiendlS gbewiebu, ren redm 

der gTootheJt~. ... 
Y"gllert reden der jloffwtlerbtJf~Iol red", der groolblJt~ tlml r,d,n del 

gbewich,i. .. . . '.' 

W A. ~ R uyt blijckt dat ee~ghebrekende iJ pad der fes, duer d~ X"'»;1I111. 
VIJf ghegheuen palen altlJt bekent can worden. Maer om t'[due 

by voorbedt .te verdaren , !aet A weghen 6 tb, ende groot {j jn j voeren; 

Gbtwich'e •• 
Grtlothedm. 
Sto!fwlferhedm. 

6 tb. 
J voet. 
of 

-t+ ft; 
~ voet 
7 

ende t'ghewlcht van B [y 
onbekcnt, maer huer groot­
heyt is van 1. voeten~ ende 
de reden der ftof[waerheyt 
van A tot D, [y van4 tot 7' 
Nu om t'onbekende ghe­
wicht van B te vinden, ick 
vergaer redé dcr ftoffwaer­
heyt, dar is Reden : tot re­
den der grootheyt, dat is Reden +, comt reden des ghewichts Reden 1,

0
, 

(ghewichrdan van A heeft fukken [eden toner ghewichtvan B~als JO 

Gg 3 [0[7 
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SUPPOSITION. Let AB be the one body and C the other, and the ratio of the 
volume of AB to that of C shall be 3 to 1, and that of the specific gravities 1 to 2, 
and AB shall weigh 6 Ibs. WHAT IS REQUIRED TO FIND. We have to find 
the weight of the body C. CONSTRUCTION. I draw DB as having the same 
volume as C; this DB is therefore one-third of AB (6 Ibs), so DB weighs 2 Ibs. 
But the specific gravity of DB to that of C is 1 to 2, therefore C weighs 4 Ibs. 
PRO OF. Let C (if this were possible) weigh more than 4 Ibs, This being as­
sumed, its gra,vity will be more than double of the gravity of DB, for DB weighs 
2 Ibs. And consequently the specific gravity of C (seeing that C and DB have 
the same volume) will be more than double of DB, which is contrary to the 
supposition. Therefore C does not weigh more than 4 Ibs. In the same way it can 
also be shown that it does not weigh less. Therefore it necessarily weighs 4 Ibs, 
which we had to prove. 
CONCLUSION. Given therefore the ratio of the volumes and of the specific 
gravities of two bodies, and the weight of the one body,. we have found the 
weight of the other body, as required. 

COROLLARY. 
It is manifest from the foregoing that 
T he ratio of the volumes being subtrac/ed 1) from the ratio of the weights, 

there remains the ratio of the specific gravities. The ratio of the specific gravities 
being subtracted from the ratio of the weights, there remains the ratio of the 
volumes. The ratio of the specific gravities being added to the ratio of the volumes, 
there comes the ratio of the weights. 

From this it is clear that if one of the six terms is unknown, it can always be 
made known from the five given terms. But in order to explain this with an 
example, let A weigh 6 Ibs and be 5 feet, and the weight of B shall be unknown, 
but its volume is 2 feet, and the ratio of the specific gravities of A to B shall he 
4 to 7. Now in order to find the unknown weight of B, I add the ratio of the 

specific gravities, i.e. ratio +, to the ratio of the volumes, i.e. ratio ~, which 

yields the ratio of the weights: ratio~. The weight of A therefore has to the 

weight of B the ratio 10 to 7. But A weighs 6 Ibs. Therefore I say: 10 gives 7, 

what 6 Ibs? the weight of B becomes 4+ Ibs. 

1) In the theory of ratios current in Stevin's days, subtraction of ratios meant division 
ofthe corresponding fractions, addition of ratios meant multiplication of the fractions. 
By subtracting the ratio a : b from the ratio e : d we therefore obtain the ratio :eb : ad; 
by adding it to e : d, we get ae : bd. 
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tot 7, maer A weeght 6 tt;. daerom feg ick JO gheefi: 7.i wat 6 tb! comt . 
voort'ghewichtvan B 4-+ fu~ . 

L"· A 1! T. ten tweeden de grootheyt van Bonbekentlijn, welckew:y 
. duer d'ander vijf palen vinden willen.· lek treek reden' der ftof~ . 

fwaerheyt, dat is Reden-{-, van reden desghe~ichts,dat is Reden ~ o • reet . 
redèn der grootheyr R.eden + ; de grootheyr dan vaD A, heeft Cukken re- . 
den tot de grooth.::yt van a, als ftot 1, maer A is groot J vaeteD,daerom 
{eg iek S ghec:fr 2. waq voere,n? eomr voorD 1 voeren. .'. 

L A ET terilaerften de reden der ftoffwaerheyr onbèkentûjn, wdeke 
wy door d'ander twe ghegheuen redenen bc:kent willen maken. lek 

creckreden der grootheyt,datis.Reden: , van r~den des ghewichts, dat 
is Reden J

/, reftreden der ftof{waerheytvan·4 tOt 7. ..... . . 

. . Dit voorf1:eI is ghemeen ouer alle f1:offen,.dOèh CchijntGjllgroodlc 
~~=",. ghebruyck in 1f warerfehe verCchillen te benaen... .' 

T'UNPi DIR. mJiGHINSitiN DU WATI!R.WICJlT'. 
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Secondly, let the volume of B be unknown, which we wish to find from the 

other five terms. I subtract the ratio of the specific gravities, i.e. ratio t, from 

the ratio of the weights, i.e. ratio~; the remainder is the ratio of the. volumes: 

ratio T' The volume of A therefore has to the volume of B the ratio 5 to 2. But 
A is 5 feet. Therefore I say: 5 gives 2, what 5 feet? B becomes 2, feet. 

Lastly, let the ratio of the specific gravities be unknown, which we wish to 
make known from the other two given ratios. I subtract the ratio of the volumes, 

i.e. ratio~, from the ratio of the weights, i.e. tatio ~; the remaincler is the ratio 
of the specific gravities: 4 to 7. • 

This proposition is common to all substances, but it seems to be used most 
in questions relating to waters. 

THE END OF THE ELEMENTS OF HYDROSTATICS. 
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ANVANG DER, 

·WA,T,ER WICHTDA'ET, 
13 E S C H R E VEN· D V' E R 

SIMON STEVIN 

van Brugghe. 

A N DEN L E SE R. 
A D ·1 E N hier "P~oren bef hreuen fijn de Be- ' 

,ghirifèlen des Water-wichts;,foo foudet óettl­
meucltft.jn~ dat bekpn iclt~ de W ate~icht­
daet te ruo{ghen:> ruan f ulcx als ~ daer af 
connenrverlwen;maer hebben omfèk$rre. 

, denen ghefchia~ dat "Poor leerfte niet fchrif-
telzck.., maer 'Werck.çlic!t te laten gbeJchien: AUeetJluk,fuUen 
her drie ruo:JYfleUen [etten:> die opentlicftuyt het rvoorgaende 
~o~hen~ -wefck§ ons niet 'Weerdich duncksntb. den naem "Van 
Water-WichttLet te rverflreck!n ~ doch ghemeenfchap daer 
mede hebbende:> 'WJ noemenfe Anuatz..g,rvandien. 7JeJelue be­
minde Lefer belieue "P int goede te nemen:> ende de ren t'Jijnder 
tijdt te roer'WIICbten. 

HOI 
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PREAMBLE OF THE PRACTICE OF HYDROSTATICS 
Described by Simon Stevin of Brugghe. 

TOT HER E AD E R. 

Sinee in the foregoing there have been described the Elements of Hydro­
staties, it would, I eonfess, be appropriate for the Praetiee of HydrosIatics la 

follow, in as far as we ean explain it. But for eertain reasons we have arranged 
this not to be done in writing for the present, but in aetual faet. We shall only 
give three propositi011J whieh follow manifestly from the foregoing, and beeause 
we do not deem them worthy of the name of Praethe of Hydrostaties, though 
they are eonneeted therewith, we eall them Preamble thereof. Dear reader, do not 
take this amiss, and expeet the rest in due time. 
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H o B t'ghewicht van een [chip met al datter ~nende op is,orr van 
. eenich lichaem int water dnuende, bekent wort duer de bekende 

'grootheyt des deds ÏDnV'ater liggende, fulex is uyt·het 6· vgorftel open- _ 
baer ghenouch,daerom fulIen~ dat ouerflaen,ende Wat Lègghen van 
t'ghene uyt het7~volght, aldus. . -

I VOORST!t. 

T E 'vinden hoe veel een felfde' lichaem dat 
froflichter is als vvater, in t'een warerdieperfijnc ... 
kenfal als int allder datfioff'v.aerder.is .. 

L A J! T by voorbedteen [chip ligghen inden Rhijn te leyen, ende­
men wil weten hoe veel datter daerin dieper 6ncken (al dan in See voor 
Catwyck. Men fal onderfoLieken de reaen der tloffwaerheytvan dat 
Watertot dit. wekke Cy als van42toq. ,,fooheb ick(e in Hoymaent 
duer d'eruaring beuonden, wam nemende tweeeuegroote lichamen. dat 
vanden Rhijn wouch 41.60 azen maer t'Seewater 4361. azen,t'Welck na 
ghenouch is als van 42 tOt 4+. _ _ .' . 

Daerom '{almen fegghen, de grootheyt des deels van dat fchip onder 
water in den Rhijn is tot de grootheyt van fulck deel onder wa­

C;",n,I".. ter in See voor Catwyck, als van 4~ tOt -1-1.. waer uyt den '*,Meret na« 
gheleghenrheyt der form des voorghellel-ien (chips, dere diepte. tOt die: . 

Mllth"""tÎ. fal eonnen oirdeelen. waer af de nootfaeckliCheyt- Wj[conftlkkblij~ 
c~. int 7" voodl:el der bcghinfelendes 'Wate.rwichts •. ' . 

- . 
tr Vooa'sTEt~ 

D v .E R daetlicke voorbedden reverdaren het 
lee voorftel der beghinfelendes Watenvichts. 

Wv hebbe~ inno" vootflel der beghin(elen ,des W.1terwichrsinqe 
vervolgh Wifconfilick bewefen, dat den bodem des Waters aldaer E F, 
duer een grooter Water (d'hoochde de felfde blijuènde) ruCf meM' fJe-. 
[waeet.en wort dan duer een ~lejnder, end~·weder verkeert •. datfe.Ql,Jer 
een deinder water (00 feer be(waerr w~rt, al~ duer een gf"()()ter:' M~er 
want del1'menighen dat voor onna.tuerlick mocht achten, (ullén bouen 
rvoorgaende Wifconfiich.bewys, daeraf .vijf daedicke voorbeelden 
heCchrijuen t weleke yghelijck verfoucken 11 ende ooghenfchijnlick 
tien mach. 

Ie VOORJJE!LT. 

LA! T den bodem A B euen ende ghe1ijcklijn anden bodem C D • 
. ende de hoochde dcs waters opA Bals EF, [y 'cuen ande hoochdedes 

waters 
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How the weight of a ship with all that is in or on it, or of any body floating 
in the water, becomes known from the known volume of the part lying i!l the 
water, this is suHiciently manifest from the' 6th proposition. We will therefore 
omit that, and say something about what follows from the 7th, as follows. 

PROPOSITION I. , 
To find how much deeper the same body, which is of greaterspecific levity than 

water, will sink in one kind of water than in another, which is of greater specific 
gravity. 

For example, let a ship lie in the Rhine at Leyden, and it is required to know 
how much deeper it will sink therein than it does in the sea oH Katwijk. The 
ratio of the specific gravity of the former water to the latter shall be ascertained, 
which shall be 42 to 43; this is the ratio 1 have found in. Hay Month 1) by ex­
perience, for taking two bodies of equal volume, that of the Rhine weighed 4,260 
azen 2), but the seawater 4,362 azen, which is substantially 42 to 43. 

Therefore it shall be said that the volume of the part of the ship under water 
in the Rhine is to the volume of suchpart under water in the sea oH Katwijk 
as 43 to 42. From this the geometer will be able to judge, according to the form 
of the ship in question, the ratio of the latter depth to the former, the necessity 
of . which is proved mathematically in the 7th proposition of the elements of 
Hydrostatics. 

PROPOSITION II. 
To explain by practical examples the 10th propositión of the elements of 

Hydrostatics. 
We have proved mathematically in the loth proposition of the elements of 

Hydrostatics, in the Sth corollary, that the bottom in the water th ere, EP, is not 
subject to any heavier pressure from a larger quantity of water (the height rç­
mainir;J.g thc same) than from a smaller, and also the reverse: that it is subject 
to the same pressure from a smaller quantity of water as from a larger. But be­
cause many people may consider this unnatural, we will, in addition to the fore-

. going mathematical proof, describe five practical examples thereof, whieh any­
one may test and see with his own eyes. 

EXAMPLE I. 
Let the bottom AB be .equal and similar to the bottom CD, and the height of 

the water on. AB, viz. EP, shall be equal to the height of the water on CD, viz. 

1) Haymonth is August. 
2) The "aas" is an ancient unit of weight. The word is derived from Latin as, unit of 

a system. The value of an "aas" is 46 or 48 mg. See K. M. C. Zevenboom and Dr D. A. 
Wittop Koning, Nederlandse gewichten. Stelsels, ijkwezen, vormen, makers en merken. Leiden 
1953, p. 147· . 
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waters op C D ,alsG H; maer bet deel I E bOllen t'water K L B A fraende, . 
-ir deenderdau aHiIkkdeel des lid13ems G C D, ende t'water van E A B 
weghe I fu, ende van· G COl 0 tb, ende de form van G C D Iy een 
rond. ptlaer, ende t'\\'ater G CD {al (hien­
mad groorer en lwac:rder fijn dan ('water 
E A H, nóchtans {~gghen wy t'ghew,cht 
des Waters EAB, euc:n fao fiijf te druc.:ken 
opdengrondt A a, als t'ghewicht des wa­
rers G C Dopden bodem C D. T'wdck 
aldus daedick bewefen Wort: . 

laet M N 0 een waegh 
lijn, diens {ehalen M,O, 
welcker fchalen M van­
de form eens piJaers {r, 
euen ende ghelijck an 
,'vat hier bOllen G CD, 
ende fal houden 10ft, wa­
ters;Laet oack P een hou 
ten lichaem wefen, vafi 
{bende als hier nellen,en 
lijckformich ande [chaeI 
M , maer [00 veel eleen­
der datmenr daerill fie­
ken can [onder erghens 
ande fchad i:eghen;ken. 

N 

taet nu t'lichaem P ghdl:eken worden inde [chael M, als in decs 
[u'eede form, ende inde fchad 0 [y gheleyt t'ghewicht Q..yan 10 tti, en­
de den bodem derfchael M {al {ao fiijf ghenaken teghen t'onderfie des 
lichaemsP,alsde IOfuvan ~erojrfaKen. lek neem nu dat de ledi. 
ghe pl:tets tlllfehen t'lichaem P ende de {chael· M, ghevllit ean worden 
met I ft, warers,dat is met een Jichaé waters ellegroot an t')jchaem E A.,B; 
Daerom 1 ft; waters in die ledighe plaers ghegoten,ral de [('hael M doen 
dalen ,eil 0 doen rij{èn, ro derllaring dat beruyghen {al, ende ghelijck de 
redenen daer af ooek openhaer fijn duer t'bolle(ehreuen 10· voorfiel. 
Dat 1 ft; warèrs dan in die {chael M ghdeyt, {al daer in (0 grooten macht 
doen,als 10ft; ghewichrs van loot yfer ofte eenighe ander th jue fief ande 
{chaeI M ghehecht. Endeom de felue reden lal 1 ft; warers,alfo conoen 

. meer ghewdrs doen dan duy(ent ponden ander ghewicht. Die (00 lijnde 
daer is water. tuffchen den bodé der [chael M en t' ondcrfie des lichaés P, 

. l1h teghen 
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GH. But the part EI standing above the water KLBA shall be smaller than such 
part of the body GCD, and the water of EAB shall weigh 1 lb and that of GCD 
10 Ibs, and the form of GCD shall be a circular prism, and the water GCD shall 
be ten times greater and heavier than the water EAB. Nevertheless we say 
that the weight of the water EAB exerts the same pressure on the bottom AB as 
the weight of the water GCD on the bottom CD. This is proved in practice as 
follows: . 

Let MNO be a balance, whose pans are Mand 0, of which pans M shall have 
the form of a prism, equal and similar to the vessel GCD above, and it shall 
contain 10 Ibs of water. Let P also be a wooden body, fixed as shown opposite 
and similar to the pan M, but so much smaller that it can be put therein without 
touching the pananywhere. 

Now let the body P be put in the pan M, as shown in the second figure, and 
in the pan 0 there shall be laid the weight Q of 10 Ibs, and the bottom of the 
pan M shall touch the bottom of the body P as strongly as is caused by the 10 
Ibs of Q. I now assume that the empty space between the body Pand the pan M 
can be filled with 1 Ib of water, i.e. with a body of water having the same volume 
as the body EAB. Therefore, if 1 Ib of water be poured into that empty space, 
thjs will cause the pan M to deseend and 0 to ascend 1), as experience will show, 
and as the reasons thereof are also manifest from the 10th proposition described 
above. The 1 Ib of water put in the pan M will therefore exert thereon the same 
force as 10 Ibs of lead, iron or some other solid material attached to the pan M. 
And for the same reason 1 lb of water will thus be able to exert a greater force 
than one thousand pounds of weight in another form. This being so, there is 
'water between the bottom of the pan Mand the bottom of the body P, against 

1) It is evident that if the bottom of M is completely covered with water, one pound 
of water in M will balance 10 pounds in Q, but not that M will deseend and 0 ascend. 
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.teghen wekk warel' den bodem van M nu (00 (bjf druck, als fy eerlt 'te- . 
ghen t'onderae des lichaems P tlack, wanç t'{elue ghe~icht Oligt noch. 
in d'ander (chad 0; Maer fy ftack ccdl: foo fl:ijf daer tegheri als 10 lb van 
Q. veroirfaeckten, dactom dcä ... . 
bodem van M fteeckt fao tb jf rc- ... --=. ~~ 
ghen ['water als de 10ft; van Q .. 
veroirC1ken, ende, weder ver-
keert, t'water fteeckc [00 ftijf te-
ghen den bodem M ,als die 10 ti; 
van ~eroir{aecken. Laet ons 
nu ·nemen dattet . water opden 
bodem M ligghende, euegroot 
fy an t'water KL B A, ende de· 
reft rond rom dicham Pftaende, •. 
euegroot mettet water I Ei t'water 
dan E A B, druckt euen {oo fiijf 
eeghen den oronde A B, als die 
water tegen J'engrondt M, maer 
dit druckt foo ftijf als Iotb, (00 
bouen bethoont is, dat water 

N 

E A B dan, druckt ooek {DO ftijf . 
reghen den grondt A B als 10 tb, ende (0 ftijf druck oock t'water G CD 
teghen den grondtC D: Daerom (oowy voorghenomên hadden daet­
lick te bewyfc:n, ['water E AB weghendc: I lb, druckt euen foo ftijf te­
ghen Gjn grondt A B, als t'water Ge D weghende Jo tb, teghen 6jn 
grondt CD. Ende ghelijck wy hier bewefen hebben I tb fo ftijf te druc­
ken als I ofu, alfoo (almen Doek bewy[en I tb fii juer te eonnen drucken 
'als duyfent ponden. 

1 J VOORBEELT. 

Laet ABC D een deen dun buy{ken 6jn, di eDE F een groot <lick 
vat afghefondert van ,t'bóyfken , met een 
ghemeene bodem' CD, ende beyde vpl wa-
ters, al{oo dat der wateren oppervlaeken in A 
een {elfde weereItvlack fijn. Nu dat het groot 
water d,s vats eDE F, niet fii juer en druckt 
teghen den bodem CD, dan t'c1eyne water B' 
der c1eyne buys , blijckt daedick aldus: lact 
gheweert worden den bodem D C, di t'groot 
Water (al op die plaets teghen t'c1eyn!le !loo­
ten: Nu roe t'water eDE F, van te vpo­
rèn fi ij II er ghefiooten had teghen den bodem . 
D C, dan ['water ABC D, [00 Làlt nu oock ftijl1cr fiooten teghen 

dat 
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whieh water the bottom of M now exerts as strong a pressure as it first did against 
the bottom of the body P, for the same weight Q still lies in the other pan O. But 
it first exerted against it a pressure sueh as was eaused by 10 Ibs of Q; therefore 
the bottom of M exerts against the water a pressure sueh as is eaused by the 
10 Ibs of Q, and also the reverse: the water exerts against the bottom M a pressure 
sueh as is eaused by the 10 Ibs of Q. Let us now assume that the water Iying 
on the bottom M be equal in volume to the water KLBA, and the remainder sur­
rounding the body P be equal in volume to the water IE. The water EAB there­
fore exerts against the bottom AB the same pressure as this water against the bot­
tom M. But the latter exerts a pressure of 10 Ibs, as has been shown above. The 
water EAB therefore also exerts a pressure of 10 Ibs against the bottom AB, and 
the water GCD exerts the same pressure against the bottom CD. Therefore, as we 
had proposed to prove bfprflctieal exampIes, the water EAB weighing 1 Ib exerts 
against its bott<?m AB thesame pressure as the water GCD weighing 10 Ibs 
against its bottom CD. And just as we have here proved 1 Ib to exert the same 
pressure as 10 Ibs, it ean also be proved that 1 Ib ean exert a greater pressure than 
a thousand pounds. 

EXAMPLE 11. 
Let ABCD be a smalI, thin tube, and CDEF a large, wide vessel, separated from 

the tube, with a eommon bottom CD and both fuU of water, in sueh a way that 
the upper surfaces of the waters are in the same world surfaee. Now that the 
large water of the vessel CDEF does not exert any greater pressure against the­
bottom CD than does the small water of the small tube, appears in praetiee 
as follows: Let the bottom DC be taken away; then the large water will thrust 
against the smaller in that plaee. Nów if the water CDEF had previously exerted 
a greater pressure against the bottom DC than the water ABCD, it wiU now also 
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dat water dan dat teghen dit: waer duer t'cranckfte voor t'fterckfte {al' 
moeten wyeken, dat is. t'water ABC D {al djfeo, ende van eDE F {al 
daknj Maer dit fo wefende ,haer opperv laeken en litllen niet euen hooch 
fijn ,t'wel~k opéndick teg~en d'eruaring is. Daerom t'deinile water 
ABC 0 druekt ellen foo frrJf teghen den bodem C 0, als t'groodle wa­
terCDEF. 

~ 11 VOORBEELT • 

. . Laet ABC 0 een v~t voi'waters lijn, in wiens bodem De euewy­
dich ligghende vanden liehteinder, een rondt gat E Fis Waer op ligt een 
ronde houtenfehijfG H. ftoflicheerdàn water, ende dat gat E F bedec­
kende, di rondtom dicht lluytende teghen den bodem 0 C .. Laet oock 
IK L een ander '{;lt vol waters fijn, euenhooch meetet vat ABC D .maer 
deinder, in \viens bodem KL oockeen tonde ga~M N ry, euen an ['gar 
E F, waer op light een [chij( 0 p. euegroot ende euefwaer ande [chijf . 
G I{: T'welck foowefende, d'eruaring fal berhoonen dat de fchijf GH 
n~et rij fen en fal, naer de ghe~eenenaertdes hams in t'water, maer {al fo 
L1:ijf op t'gat E F drncken, als ,een ghewichteue{waer an t'water dat eue­
groot is anden pilaer E F QR" min t'verfchil des ghewièhts der hou te 
lchi jf G H, tot het ghewichtdes Waters an die fehi jf euegroot. Maer om 
fulcx ~uer de daetoock te lien,men machande {chijf G Heen waegh 
voughen • diens. ghewicht S . 
euelwaer {y an dat v.oornom­
de ghewichr, ende de fchijf 
G Hr..l daer teghen euewich- . 
tich blijuen. Laet nu infghe .. 
lijex ande fchijfO P oock een 
waegh voughen. diens ghe­
wicht T eue(waer fy an S, eo­
de de fchijf 0 P C.l daer te­
ghen oock euewichrich blij­
uen. Maer (oomen S ende T 
yet l\vaerder maeckr,fy {uilen 

1 

. haer fchijuen doen rijfen, in-l\..J2i;M:=:~N~.L 
der voughen dat de Cchijuen 

AR 
· • 
" . , 
• , 
I' · 

DE 

• • R 

G H, 0 p. duer- fillcke eue-
wichten beuonden worden euefti jf teghen haer bodems te drucken, Waer 
uyt het voornemen blijckt, te weten het cleinder water IK L, ellen [0 fiijf 
teghen fijn gronde tedrucken, als ['grooter ABC D. 

ME1\. C IC T. 

Tis kennelick dat fo t'verCchil des ghewichts der fehijf als G H,toe heq 
ghewicht des waters an haer euegroot, meerd~ waer dan t''bhewichtdes 

Hh ~ waters 
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exert a greater pressure against the former water than that against this, as.a result 
of which that which is weaker will have to yield to that which is stronger, i.e. the . 
water ABCD will ascend and that of CDEF will descend. But this being so, 
their upper surf aces ·will not be on a level, :which is manifestly contrary to ex­
perience. The smaller water ABCD therefore 'exerts the same pressure against 
the bottom CD as the larger water CDEF. . 

EXAMPLE lIl. 
Let ABCD be a vessel full of water, in whose bottom DC, which is parallel to 

the horizon, there is a round hole EF, on which there lies a round wooden disc 
GH of greater specific levity than water and covering that hole EF and closely 
fitting all round the bottom De. Let also [KL be another vessel full of water, 
of the same height as the vessel ABCD, but smaller, in whose bottom KL there 
be also a round hole MN, equal to the hole EF, on which there lies a disc OP 
of the same volume and weight as the di sc GH. This being so, experience. will 
show that the disc GH will 'not rise, in accordance with the common nature of 
wood in water, but wiIl exert on the hole EF the same pressure as a weight of 
equal gravity to the water which is equal in volume to the prism EFQR, minus the 
difference between the weight of the wooden disc GH and the weight of the water 
having the same volume as that disCo But in order to see this also in practice, 
there can be applied to the disc GH a balance whose weight S shall be of equal 
gravity to the aforesaid weight, and the disc GH will be in equilibrium therewith. 
Letthere now, in the same way, also be applied to the disc OP abalance whose 
weight T shall be of equal gravity to S, and the disc OP will also be in equilibrium 
therewith. But if S and T be made a littIe heavier, they will cause their discs to 
rise, in such a way that the discs GH, OP are found by such equilibria to exert the 
same pressure against their bottoms, from ·which the fact intended to be proved, 
is evident, to wit that the smaller water KL exerts the same pressure againstits 
bottom as the larger ABCD. 

NOTE. 
lt is evident that if the difference between the weight of the disc as GH and 

the weight of an equal volume of water were greater than the weight of the 
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waters euegroor anden piber, als E F Q,B:, fulcken fchijf en foude op 
['gat als E F niet connen rullen, maer {oude noorlakelick oprijfen. 

T'is ooek blijckeliek dat {Oo de lèhijf al G H ftoffwaerder Waer dan 
w3rer,.als van loot,yfer,&c; datfe dln op t'gat E F [00 Ilijf drucken fou­
de, als een ghewiche des waters euegroot anden pilàer E F Q.E, meer 
t'verfehil des gh::wichts der (ehijf, tottet ghewieht des waters an haer 
euegroot. 

Maer Waer de (ehijfG H euéllof(waer an t'water, tis openbaer datre 
dan effen fo ftijf op t'gat E F drueken (oude, als een ghewicht des waters 
eucgroot anden pilaerE F @. 

I 11 IC V" 0 R B E E LT. 

, Laet ABC 0 een vat vol Waters Gjn, met een gat E F inden grondt 
CD, d;'l::rop een (ehijfG H light, IrofJiehter dan t'water, de fdue {al'op 
t'gat E F [0 ftijf pranghen als vooren bewefen is~ Laet ooek, I K Leen 
eleen dun buy{ken weren. diens opperfte gat 1 inde fdfde hoochde van 
AB fy, ende r'onderftegatfy E F: Daer naer dit buyfken vol waters ghe­
garen, dat deen Water {al (00 groot ghewelt 
doen tcghen den grondt des lèhijfs G H ~ als 1 A B 
al t'warer Jat in t'vat ABC 0 is, want de 
fchijfG H talrijfen. Inder voughen dat 1 tb 
Waters (ducr r'welek iek neem de buys I K L 
te mueghen ghevlllt worden) m.:er ghewelts 
{alconnen doen teghen Je fchlJf G H, dan 
hondert duyfent ponden als S hier vooren, 
t'welckmen der nam ren verborghenheyr (ou­
de mlleghen noemen dat d'oir(aken onbe­
kent waren. 

V VOOR.8EEI.T. 

Om nu ooek werckdick betooch te 

K L 

gheuen ouer de voorbeelden alwaer ('wa- A B 
ter opwaert teghen den bodem Il:eeckr. ';=------"1 
als inc 3' veruolgh de~ voornomden lOOD 

voorIleIs, fa !:ter ABC Deen warer Gjn. 
ende E F een dichte buys ,ende G ecn 
fchijflloffwaerder dal:) water, ick neem 
Van loot, als in defe eerfte form. 

D 
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water having the same volume as the prism EFQR, this disc could not rest on the 
hole EF, but would of necessity ascend. 

It is also evident that if the di sc GH were of greater specific gravity than 
water, for example if it were lead, iron, etc., it would then exert on the hole EF 
the same pressure as the weight of tbe water having the same volume as the prism 
EFQR, plus the difference between the weight of the disc and the weight of the 
'water having the same volume. 

But if the disc GH were of equal specific gravity to the water, it is manifest 
that it would then exert on the hole EF the same pressure as the weight of the 
water having the same volume as the prism EFQR. 

EXAMPLE IV. 
Let ABCD be a vessel full of water, with a hole EF in the bottom CD, on 

which there lies a disc GH, of greater specific levity than the water; this will 
exert on the hole EF .the pressure that has been proved before. Let also [KL be 
a small, thin tube, whose upper opening I shall be on a level with AB, and the 
lower opening shall be EP. If thereafter this tube is filled with water, the small 
water will exert the same pressure on the base of the disc GH as all the water that 
is in the vessel ABCD, for the disc GH will ascend . .In such a way that 1 lb of 
water (with which I take that the tube IKL can be filled) will be able to exert 
a greater pressure against the disc GH than a hundred thousand pounds, as S 
above, which might· be called one of the secrets of Nature, if the, cause were 
unknown. 

EXAMPLE V. 
In order to give a practical explanation about the examples in which tbe water 

exerts an upward th rust against the bottom, as in, the 3rd corollary of the afore­
said lOth proposition, let AB CD be a water, and EF a closed tube, and Ga disc 
of greater specific gravity than water, say of lead, as in the first figure. 
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tact defe fehijfG gheleyt worden teghent'gat F, :ilfoodatfe dicht 
daer op pas, ende de. buys met de fehijf d,an alfoo t'[amen in t'water 
ABC D gheftekeri, iek neem tot H toe, als hier onder, d~ fehijf G en 
(al naèr.denghemeenen aert deslootç,in t'\\'ater nict fm eken, maer ande 
buys blijuen hanghen, ende daer teghen ..,. .' '. 
(00 ftijf drueken-, als een ghewichc euc- E . 
fwaer an t'water dat euegroot is anden 

. pilaer,diens grondt de groote desgats F, . A 
' end~ hoochde H I is, min t'ver[ehil des ;'="-+1 
. ghewiehts der (chijf G, tot t'ghewicht 

des waters an die krujf euegroot. Maet 
foo defchijf G niet dicht glienoueh tèo: 
ghen de buys en llote,ende datter eenich 
water indrong, [00 lal de fchijf G daer 
(00 langhe anhanghen, tOt dat {ulck În­
ghedronghen water t'voornomde ghe-
wicht ouerwint. .' .' . 

D 

B 

G. 

c 

Maer want nu yemandt deneken inochc. het groot (w~r water ron­
dom de buys ftaende,ftijuer drucking der fehijf teghen de buys te ver­
oirCaken,'dan een deender water van de {elfde hoochde, {DO lact, ons 
(water nlmen de buys rondom afcorren, dat" 
is, dat de relle Water fy in een vat van form E 
als hier neuen,ende d'eruaring (al bewyfen (ver-

. fouckend~ de macht des gheprangs in t' een en 
rander water, duer euewichten inde buys op G 
ruftende) dit deen water euen (00 ftijf cedrue­
ken als t'voornomde grooeer, waer af de re­
den bouen grondelick befehreuen is. 

1'>a B s LV Y·T. Wy hebben dan duer daet~ 
licke voorbeelden het JO· voornel der he- . 
ghinfelen des Waterwichts verclaert,naer t'voor­
nemen. 

MER C IC T. 

Wat het J I' voorffel belangt. 411" lIJ' iI ,nder 41Iderm It.tnneliek... lJpll' gh,· 
wicht 'WIlters d"tter drua, leghen ,lek.! ftid, der du" .,II",en Jl~s, entle dier .. 
gbelijck.§: oock..dattet Wat;' oun lil" fii4, a/leenlick..ee" Jlroobreel. da" ,i. 
gb,,, flo Jlij! pr41lg' als t'water die"s "'",Ie de Ze' .,a" Ouan,ouer d' Ander 
j;d~; wel .. ernaende tilt Ij _"boogbe fti". VII" W,'ck! di"g"''' lJpJ om bil" . 
,001noemd, dmb'J' hin gb,,,, b,fontler ""n,llen In mAk.tn. 

Bh 3 JIJ VOOJl.-
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Let this disc G be laid against the hole F, in such a way that it fits dosely there­
to, and if then the tube together with the disc ?e put in the water ABCD - I 
take as far as H, as shown below -, the disc G will not, in accordance with tbe 
common nature of lead, sink into thè water, but ding to the tube and exert 
against it the same pressure as a weight of equal gravity to the water having the 
same volume as tbe prism whose base has the size of the hole F and whose height 
is Hl, minus the difference between the weight of the disc G and the weight of 
the water having the same volume as that disc. But if the disc G should not fit 
dosely enough against the tube, and some water should enter into it, the disc G 
will ding to it until this entering water shall overcome the aforesaid weight. 

But because someone might suppose that tbe large, heavy water surrounding 
the tube would cause a greater pressure of the disc ag~inst the tube than a 
smaller water of the same height, let us take away the water all arourid the tube, 
i.e. so that the remainder of tbe water be in a vessel of a form as shown opposite. 
Then experience will prove (testing the force of the pressure in either water 
by means of equal weights in the tube resting on G) that this small water exerts 
the same pressure as the aforesaid larger water, the cause of which has been 
thoroughly described above. CONCLUSION. We have thus explained, by means 
of practical examples, tbe lOth proposition of the elements of Hydrostatics, as 
intended. . 

NOTE. 
As regards the llth proposition, from that it is evident, among ofher things, 

what is the weight of the water pressing against either side of the gate of a loek 
and the like. Aho that the water on one side, even if it were only the width of a 
straw, exerts the same pressure "against it as the water having the breadth of the 
Oeean on the other side, provided they are on the same level. Of these matters 
we do not draw up any special propositions, in view of their aforesaid clearness. 
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S. STEVINS ANVANG 

I • I VOO A STE t •. 

D'o I R. S A EeK .. te verclaren wacromeen 
.. 1nen[ch diep. Ol'lder t\vater [welnmendé, i1~et 
doot gheprangt en yvort, van t'groot ghewicht 
des \vaters op hem Itgghende. ... ... 

Laet een menfch 10 voeten diep onder warer liggheu. weghende 
elcb voet waters 65 fu, ende t'gheheel vlack fijns lichaems fy groot 10 

voeten. Dit foo wefende" daer fal teghen fijn lijf peri1cm byde 1300() 

ponden ghewichts, duer het 10' ofte I I" voorftel vande beghin[e1en des 
Waterwichts. T'welck [00 fijnde, . hoe ift mueghelick, lal ymant feg­
ghcn, dat [ukkel) ghewicht denmenfch niet door en druét i D'anrwoorc 
IS daerop föodallich: . ' 

A. ~.AUe duwing die t'iich4t111 \t7ttdrJtII 4ndotÎ. 'Vnftt een;eb decl des.u- , 
ehillml «Jt fiin niltu.:rlick! pl4tts; . 

O. Dtfe duwing delUJaterJ In verftt ghee" deel del li,haeml tlJt fiin "st­
luerliek.! plaetl; 

O. DeJè dllw;ng d,sUJater I diin, en dfJII het licblllm gheen UJeedfJm an. 

'Des -bewyfredens tweede voorftel is openbaer driet de daet, Waer af 
" de reden defe is: Soo eeriich deel als vleekh. bloer, \;dchticheyr, wattet' 
fy, uydijn naruerlicke plaets .verfetwierde, t'{oude moeten plaers heb. 
ben d<lert in ghinghe, die plaets en is, buyten rlichaem nier,ouermidts. 
t'wateroueral eueftijf anlloot (Angaende t'onderlle deel een weynich 
ftijuer gheprangt wort dan t'opperfie, duer het ,I Ie voorfiel der Beghin-

, reIen des Waterwichts, ,dat en is iJi defen.gheualle van gheender achr. 
'want fuIck verfchil gheen deel uyt lijn natuerlicke pI.aets verfetten en 
cao) {r en is oock binnen t~lichaem niet; wanttet dacr (60 vollichame­
licheyts is als daer buyten, waerduer yder dit dee1, foo {bjf froot tcghen 
yder dat deel, als yder dat, teghen yder dir, ouermits t'water rondom 
tlichaem rot allen lijden meteen {eIue reden ftaet. Die plaets dan en is 
buyten t'lichaem nier, noch daer binnen, daerom nerghens. waerduer 
het onmeughelick is, dat eenich deel uyt fijn naruerlicke plaers ghe­
brocht worde, ende, vervolgltens t'lichaem en can daeraf gheen "Fee-
dom ontfaen. ' 
.. Maer om t'felue merter daet noch merckelicker tebewyfell, laet AB 
CD een water fijn, hebbende inden grondtD C een gat, ghellote1J met 
den tap E, endeopden Celuengrondtliggheeen manF, met fijn rug'op E~ 
T'welCk foo.fijnde. daer en cao vanweghen t'ghewicht des Waters op 
hem li gghende, gheen deel des lichaems uyt fijn natuerlicke plaets verret 

, ,worden. 
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PROPOSITION 111. 

To explain the cause why a man, swimming deep below the water, is not crushed 
to death by the great weight of the water lying on him. 

Let a man lie 20 feet below the water's surface, each foot of water weighing 
65 Ibs, and the whole area of his body shall be 10 feet. This being 50, there 
will be exerted against his body a pressure of about 13,000 pounds, by the 10th 
or llth proposition of the elements of Hydrostatics. Which being 50, how is it 
possible, it may be said, that this weight does not crush the man to ~eath? The 
answer to this as follows 1): 

A. Any thmst which hurts the body moves some part of the body from its 
natural place; 

O. This thmst of the water does not move any part of the body from its 
natural place; 

O. Therefore this thrust of the water does not hurt the body. 
The second proposition of the syIlogism is clear from ,practice, the reason of 

which is as follows: If any part, such as Hesh, blood, Huid or whatever it be 
were moved from its natural place, it would' have to find a place into which it 
might enter. That place is not outside the body, since the water, exerts the same 
pressure against it on all sides (as to the fact that the lower part is subject to a 
somewhat greater pressure than the upper part, by the 11 th proposition of the 
Elements of' Hydrostatics, .. that is of no account in this case, for this, difference ' 
cannot move any part from its natural place); nor is that place inside the body, 
for there it is as full of corporeity as outside, so that one part exerts the same 
pressure against the other as that against this, since the water round the body 
has the same position on all sides. That place therefore is neither outside the 
body nor inside it; therefore it is nowhere, owing to which it is impossible that 
any part should be moved Erom its natural place, and consequently the body cannot 
be hurt by it. 

But in order to prove this even more cleady by experience, let ABCD be a water, 
having in the bottom DC a hole closed with the plug E, and on this bottom there 
shall lie a man F with his back on E. Which being 50, it is not possible for any 
part of the body to be moved from its natural pI ace by the weight of the water 

1) See note 2 to p. 143. 
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worden. ouermits t'water all allen lijden ,eueLl:ijf anLl:oot ~ als vooren 
ghe(eyt is., . .,",. '. . '" '..' , , 

Maet wlldl nu daethck lien dit de waerach-. A B 
tighe oirfaeck te wefen, fa tred: den tap E uyt, 
ende dan en fal teghen lijn rug an E gheen 
Ll:oottellijn,als an alle d'ander plaetren fijns li-
chaems, daerom oock [al het lichaem daer 
prangfellijden; ende dat foo fiijfals int derde 
voorbedt des 2.OR voorLl:els van' aefen betoocht 

• is; t~ ,v~ten [00 ~jjf,als veroirfa:ed: wort duer ','E - . C 
"ghewlchtdes ptlaers waters, diens gront het D, ' , . 
gat E is. ende hoochde, de hoochde des waters bonen hem. waer1l.ledl! 

, ,'voornemen opentlick bewelèn is. 

, , 
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lying on him, since the water exerts the same pressure on all sides, as has been 
said before. 

But if you desire to see by experience.that this is the true cause, pull out the 
plug E, then there will be no pressure against his back at E such as there is at all 
the other places of his body. Therefore the body will there be subjected to pres­
sure, and this as strongly as has been shown in the third example of the 2nd 
proposition, i.e. to a pressure such as is caused by the weight of the prism of 
water whose base is the hole E and whose height is the height of the water 
above him, with whicQ the fact intended to be proved is dearly evinced 1). 

THE END OF THEPREAMBLE OF THE PRACTICE OF HYDROSTATICS 

1) This experiment caUs forth the same sceptical comment that was made by Boyle 
on similar experiments of Pascal: more ingenious than practicable. R. Boyle, Hydrostatic­
a/ Paradoxe! Made Out by New ExperimenfI. Works. London 1772.. II 732.-797. 
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INTRODUCTION 

It is one of Stevin's firm principles never to mingle his scientific argument with 
polernies. On the other hand there are several controversial questions on which 
he likes to express his opinion. Some of these are dealt with in the following 
Appendix to the Art of Weighing. 

In the first chapter he combats the so-called principle of virtual displacements, 
which enables staties to be founded on dynamical principles. In the second he 
refutes various erroneous opinions on the motion of falling bodies in resistant 
media. In the third it is contended that the Art of Weighing is entitled to 
be considered an independent branch of mathematics on the same footing with 
Arithmetic and Geometry. In the fourth chapter certain objections to the use of 
numbers in proofs of statical propositions are refuted, and the final chapter 
contains some further eluddations on Prop. VIII of the Elements ot Hydl'ostatics 
(Archimedes' principle). 
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A N H A N G, 
INDE WEL.CKE ONDER 

ANDEREN WEERLEYDT WORDEN 

ETLICKE DWALINGHE'N DER 

\Vichtighe ghedaenten. 

A N DEN LES E R . 

.Argflmentu. . Y ghedenck!nde "'tlan t' mifoaghen dat icftfom~-
{en ghehadt heb inde }lrijtredens ettelick!r fchrij­
uer s" 'We!ck! ghèdreuen "'tlan haer ghemoet" ander 

~.qv perfoonens d'Walinghen inconflenfo 7Jerachtelicft 
berifJten" dat fy daermede een ghetl-!'Ych gauen" 

'l'ttn haer "'tleelJlimmer d'Walinghen inde [eden; ende dat my Jacr 
Ulfm;If. beneuen ouer"'tlloedighe 'tJlofontmoet 'Was "om te connen 'Weer!eg­

ghen rveel dotinghen rvande 'Wichtighe ghedaenten duer fommi-. 
ghe befchreuen: Heb ghe"'tlreefl int "'tlçrclaren der fe/uer" den Le ... 
ferrvanmyem"'tlermoeden te mueghen gheuen, "'tlan fukx als 
mJ in anderen mifuiel . . :J{f!chtans achtende hier beneuen, dat­
tet gantfchelicft "'tlerf-wyghen ('Want ~ met rvcorfet dacr afin-

. de rvoorgaende bouck!n niet en hebben -wiDen reren" cm de lee-
.Argummto.- ring met gheen * flrijdingte fVcrduyfleren) den [ommighen 

. mnt..J. . eemch mif~erflant ende achterdeel mocht 'Veroirfak.§v" heb my 
ghepoocht naer t'middel te trachten, ende inde plaets rvan rvee! 
bef onder d'Wa!mg hen, aDeen haer g hemeene oirfjronck... duel' de 

Clllit", t'Wee eerfl'V(I~hende .. hooftflick!n te "'tlerelaren niet tot "'tlermin­
dering de.r naems 'Van fa -weerJigen fchrijuers, matr "'tleel eer om. 
die met d.:nckjaerheyt te helpen rvermeerderen" afj "'tlan be'We­
ghende oirfak}n haerder nacommers ,[onder -welck! rveet befon~ _ 
derbeden dick,.macl ongheroert [ouden ghebleuen hebben. 

- I HOOFT-
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APPENDIX 

IN WHICH, AMONG OTHER THINGS, MANY ERRORS ABOUT THE 
QUALITIES OF WEIGHTS ARE REFUTED. 

TO THE READER. 

Bearing in mind the displeasure I have sometimes had in the arguments of 
many writers who, moved bj their feelings, censuredthe scientific errors of othe1' 
persons so contemptuously that by this they testified to their own - much worse 
- errors in manners, and further having found abundant material to refute many 
errors ab out the qualities of tf'eights describid by some writers, I feared lest in 
pointing them out I might give the Reader cause to suspect me of the same 
thing that had displeased me in others. Further considering nevertheless that 
complete silence (for we intentionally refrained from referring thereto in the pre­
ceding books, in orde1' not to obscure the theory with argumentations) might 
cause misunderstanding and disadvantage tosome peoPle, I have tried to steel' 
a middle course) and instead of many~ part;eular errors point out only their com­
mon origin in the two following chapters, not in order to throw discredit upon 
tbe l'eputation of such worthy writers, but rather in order to aggrandize it by 
gratitude, because they are the moving causes for their successors, without .which 
many partieu/ars might of ten not have been referred to at all. 

CHAPTER I, that the cause of bodies being of equal apparent weight does not 
reside in the circles described by the extremities of the arms. 

The reasons why equal gravities at equal arms are of equal apparent weight 
are known by common knowiedge, but not so the cause of the equality of apparent 
weight of unequal gravities at unequal· arms proportional 1 ) thereto, which cause 
the Ancients, when they inquired into it, considered to reside in the circles de-

1 Read: inversely proportional. 
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WIe H TIG H EN 0 IR.S A E C IC N I ET EN 5 C H V Y L T 

Qnder dl rQndm blfthrlul" mlt, d;u}tlrflln dIr ermln., , 

D E redenen waerom euen fwaerheden an euen ermen e~ellaltwich­
, tien lijn,is duerghemeene wecenfchap bekent,maer niet alfo d'oir­

lileck der euel1:alnvichticheyt van oneuen fwaerheden an oneuen ermen 
met haer'*eueredniéh,welckeoirfaeck d'ouden onder(ouckend~,bebhen PrppDrli,n. 
die gheachtte fchJlylenonder de tonden be{chreuen duer d'uyrerften I". 
d.er ermen, als blij fr by Aril1:oteles ,;nMecbAn;cû mer lijn nauolghersj 
T'welck wy ontkennen ende reden daer af aldus gbeuen: ,. " 

E. 'Dat flit hAngt In befohr#ft ghee" rondt; 
A. Twee eueflaltUJichtighe hanghen flit; 

,E. ,Twel lueflAltwicbtigbe diln en befthrquen gIJeen rondt. " 
Ende venlOlghel1s foo en illèr gheen rondt; Maer alwaer gheen rondt 

en is daeren can t'rondt het ghene niet we{en daer eenige oirfaeck onder 
fèhuylt, waer duer de ronden hier t'ghene nieten lijn,daer d'oirCaeck der 

,eucllaltwichricheyt onder beftaet. Angaende (op dat wy des'" Bewy(re. SyUogifmi 
dens tweede voor Hel verclaren) t'roerfel.ofre re befchrijuing der ronden minorem. 

, wel~ke haer ?"g~enfchijnlick mach vertooghen ,die. en is niet .eyghen 
der euellaltwlcbughen, maer by gheuàlle, als duer wmdt. hurtlng. oft 

, eenighe ander beweghing,met welcke niet alleen defe, maer oock d'on- , 
eueftahwichtighe ronden cormen befch'rijuen.Tis dim openbaerdar defe 
oirfaeck in gheen ronden en bell:aer~ maer onder t'ghene int 1· voorftel' 
des lcn boucx vande beghinfelender Weeghconll, daer af* Wifconftlick Math,m4-

bethoocht is. Daerom die Culckedwalingvoor Cekergrondr namen,ten trcè. 
is gheen wonder dat fy, {onder te comen rot kennis der oir{aecken,oock 
{onder te crijghen form van Weeghconll:, hemlien in veel valfche voor-
ll:ellen odfenden,die wy hier int beConder fouden connen weerlegghen. 
maer {ulcx laten 0 m de redenen hier bouen verhaelr, te m eer dat Iy duer 
haer contrari, als t'voornoemde warachtighe, ghenollch bekent fijn. ' 

Men foude hier oock mueghen weerlegghen ettelicke voorfiellen van 
{cheefwichren, be(chreuen duer Cardanus lib. 5.De proport;onib. daer hyfe 

. raemt uyt lèker, houcken van linien oft platten, maer dat de felue ghe­
mift tijn, is openbaer ghenollch duer het Wifconllich bewys van ander 
.. eueredenheyr, int '9" voorftel des lca boucx vande beghinfelen der PrO!OrIÎom. 
Wceghconft. 

I Ie H 0 0 F T S TIC K, DAT D E G H E-
ROE R D.l! N MI! THAI! R REL ETS I! L E N IN 

gIJeen * eUlrldlnheyt en beil",,,. Pr%rtion,. 

vVV hebben inde ,voorreden der Weeghdaer anden Ldèr, ghefèyr. 
dat de gheroerden met haer beletfelen niet euerednieh en lijn ,ooek 

I i aldac:r 
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seribe4 by the extremities of the arms, as appears in Ari~totle:s .[n Mechemicis 1)' 
and his successors 2). " 

This we ,deny, and we give the following reason therefor 3) 
E. That which ,hangs still does. not describea circlej 

,A. Two gravities of equal apparent weight ha11g stilIj 
E. Therefore two gravities of equal apparent weight do not describe circles. 
And consequently there is no eircle. But where there is no eircle, the circle ean­

not be that in which resides any cause, so that the circles are not here that in 
whieh resides the eause of the equality of apparent' weight. As regards (in order 
to explain the second proposition of the syllogism) the motion or the description 
of the circles which may appear to present itself, this is notpeculiar to gravities 
of equal apparent weight, but accidental, as by wind, pushing or some other 
movement by whieh not only these, but also gravities of unequal apparent weight 
ean describe circles. It is therefore manifest that this eause does not reside in circles, 
but in that whieh has been proved about it mathematically in the Ist proposition 
of the Ist book of the elements of the Art of Weighing. Therefore it is no wonder 
that those who took this error as a sure foundation, without becoming aequainted 
with the eaus es and also without attaining some sort of Art of, Weighing, prae­
tised many false propositions, whieh we might refute here in partieular but that 
we refrain from doing so, for the reasons mentioned above, the more so because 

they are sufficiently known from their eontraries, being the aforesaid truth 4). 
It would also be possible to refute here many propositions on oblique weights, 

desäibed by Cardanus lib. 5, De, propqrtionib., where' he ,estimates them from 
eertain angles of lines or planes, but that these are wrong is suffieiently manifest 
from the mathematical proof of another proportion, in the I9th proposition of the 
Ist hook of the elements of the Art of Weighing 5). 

CHAPTER 11, that bodies in motion are not proportional to their impedtments. 

We have said in the preface to the Practice of Weighing to the Reader that 
bodies in motion are not proportional to their impediments, and also promised 
there to give a more appropriate proof thereof elsewhere, which we have arranged 
to do here, where are to be refuted the arguments of those who are of the 
opposite opinion, as follows. Aristotle -:- in the 4th book of Physies in the 
chapter on vacuum 6) - and his followers hold that if two similar bodies fall 

1) Stevin refers to the pseuclo-Aristotelian treatise Quaestiones Mechanicae. 
2) Abundant documentation on these successors is to be found in Ernest A. Moody 

and Marshall Clagett, The Medieval Science of Weights. Madison 1952. 
8) See Note 2 to p. 143. 
4) The above passage refutes the assertion not uncommon in books on the history of 

science that Stevin was the initiator of the principle of virtual displacements or of virtual 
work. This principle, which,originates in the pseudo-Aristotelian work Quaestiones Me­
chanicae, had been applied in the Middle Ages by Jordanus Nemorarius and his followers. 

5) Cardanus, Opus novum de proportionibus etc. Basileae 1578, V, 72. Cardano contends, 
that the force required to hold a body at rest on an inclined plane is proportional to 
the angle of inclination. 

6) Stevin obviously means Physica IV 8; 2 I 5a-2 I 6a. ,It may' here be remarked that 
Aristotle considers separately the influence of the density of the medium acting as all 
impediment (zI5a Z9-Z15b IZ) and that of the gravity which furthers the motion (216a 
IZ-2I). He nowhere asserts the proportionality of gravity and impedinIent. 
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ald:lcr belooFt dIJers van dies eygheudieker bewys te doen, .t·wekkwy . '.' 
Argummtll. hier veroirdent hebben, alwaer wcerleyt fullen worden de'" lHijcrcdens .. 

vande ghene die ck eonrrariemeyneil,aldus:Aril1:orelesint 4oebouck der 
NatL1~~ int h~ftll:uc.des ydds met lijn nauoJgher~,~ willen, .dat vallc;-nde· 
twee bJckfunmghe hehamen duce -delochr, ghellJck de [waerheyr van 
t'een tot die van t'ander, al[o diens tijt des duerlijdeus tot dc::fens, ,dat is •.. 
ghehjck fWlerheyttot (waerhe~t, alfobelet totbeletL T'wekk fijn mey-

. ning fao te weren hy in verfeheydeI:! bolleken opentlicker verclaert als 
lib. 6. Ph){. ooek lib. 1.1; ;. 4.at cd~,rot veel'placrren. ,Hier in heefrre,.. 
ghen Anfioteles ghe{ehreuen loannes: 'E'lÜfnitrHanlfonilU, willende oock 
eueredenheyr, doch fo,dat die tweé voornomdelichamenin euen tijden 
duer ellen langden des loc hts vallen;In welcke-meyning CardamlS ooek . . 
is lib. 5. de Proptirtionib. prop. I J o.Maer d'een noch cl'ander' en-heeft de . 
f..'lcek ghetroffen, t'welck wy eerft m~t daetlidl,;e el1laring verclaren [ul- . 
len, endedaernaerd'oirlàeck bethoonen. D'eruaring reghen Ari.ftordes . 
is dere: Laet nemen ((00 den hocehgheleerden H •. I ANC 0 R NET S 

D s G ROOT vlietichfie onder{oueker der Nacurens verborghenrhe. 
,den, ende iek ghedaen hebben) Iwee loyendooten d~t:en thienmad 

.. grooter 'en {waerderals d"ander ,die .Iaet t'ramen vallen. van 30 voc-
. ten hooch, op een bart of[ yet daer [y merekeliek gheluyt teg~n gneuen, . 
. ende (al blijeken, dat de ltchfte gheen thicnmaellangher op ",eeh en. 
blijf[ dan de fwaerfie, maer'datfe i'[amen fo ghelijekopt bare vanen). dat 
haer beydegheluyden e~n {eIue dop {diijntcewefen. S'ghdîjcxbeuint 
hem daedick oock alfo, met tWee et1~groote lichamen in rhienvolldighe­
reden der [waerheyt,daerom Ariilordes voornomde elleredenheyt is on':' 
recht. D'eruaring reg hen Taifnier is du[danich: Neem t ee~ deen ynckel 
con naerken boomwols, en een paxken des (elfden fiijfin een ghebOn- . 
den, w~ghende een pon dl ,~nde van ghelijeke farm meetet haerl~en; de[e 
Jaet damen ne~ruallen van vijfOfte fes voeten hooèh, ende d'eruaring {al -
betoogen datter haerken (niet reghenftaende fijn ftoC veeldicluer in een·. 
ghelloten is, dan _despaex, waer in veel.ledighe plaets ofte .locht 
i~)wel vijuenrwinrieh maellangher op weeh blijft dan t·paxken.daerom 
(yen vallen· na lijn meyning op gheen euen tijden duee cuen langden des 
locht.ç .. Ander erual'ing blijd: ooek teghen Tai{nier inr rijfendwicht, al~ 
in een lanck daer gb.svol waters, t'wdekgheroerr,alfo datter veel1ocht­
domen ofie lochtbeUen in eommen,en daerna fiilghehouden,de groot- .. 
fte bellen lilllen fhellick in een ooghenblicl<: opcommen, de &cnder . 
nier roo ras, maerdemi nR:e als fandeketts ) {oo traechlick als een Uceke 
cruypt; t'wclck verre is van eucn tijden. Dir is; van d'eruaring ghe[eyt. 
Daer refi nunoch d'oirlàeek re verclaren. w:lcr<?"1hier gheen euereden­
heyt en Js,aldus: Y der roerende lkhaemheeft eenich belet fijns roerfels. 

SNp,r;,i,;. dat van een vallenddichaem.duer de lochc, is. fghenaecfelfij ns * vlacx. 
. leghen de· 
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through the air, as the gravity of the one is to that of the other, so is the time 
of passage of the latter to that of the former, i.e. as gravity is to gravity, so is 
impediment to impediment 1). Which in several books he more openly declares 
to be his opinion, as in lib. 6 Phys 2), also lib. 1.2.3.4. de Caelo, in many places. 
In this, Johannes Taisnier Hannonius 3) has written against Aristotle, also main­
taining proportionality, but in such a way that the twoaforesaid bodies fall in 
equal times through equal distances of the air. Which opinion is also held by 
Cardanus, lib. 5 de Proportionib. prop 110 4 ). But neither the one nor the other 
has hit on the truth, which we will first expound by means of practical experience, 
af ter which we will set forth the cause. The' experience against Aristotle is the 
following: Let us take (as the very learned Mr. Jan Cornets de Groot, most in­
dustrious investigator of the secrets of Nature, and myself have done) two spheres 
of lead, the one ten times larger and heavier than the other, and drop them 
tögether from a height of 30 feet on to a board or something on which they give 
a perceptible sound. Then it will be found that the .Jighter will not be ten times 
longer on its way than the heavier, but that they fall together on to the board 
so simultaneously that their two sounds seem to be one and the same rap 5). The 
sàme is found also to happen in practice with two equally large bodies whose 
gravities are in the ratio of one to ten; therefore Aristotle's aforesaid proportion 
is incorrect. The experience against Taisnier is as follows: Take a small, single, . 
short hair of cotton and a packet of the same, tightly tied together, weighing one 
pound and of similar form to the hair; drop these together from a height of five 
or six feet, and experience will show that the hair (in spiteof the fact that 
its material is much more compact than that of the packet, in which there is 
much empty space or air) is at least twenty-five times longer on its way than the 
packet; therefore they do not, as was his opinion, fall in equal times through 
equal di stances of the air. Another experience also appears to be against Taisnier, 
with ascending weight; for example, in a high; clear glass of water, which is 
stirred in such a way that many spheres of air or air bubbles are produced therein, 
and thereafter kept still, the largest bubbles will ascend rapidly, in a moment, 
the smaller ones not. so rapidly, but the smallest, like grains of sand, as slowly as 
a snail creeps; which is far from equal times. This is what is said aböut the ex­
perience. It now remains to set forth the cause why there is no proportionality 
here, as follows. Every body in motion has some impediment to its motion, 
that of a body falling through the air is the friction of its surface against the air. 

1) It is by no means dear, how this inference is drawn. 
2) This must be amistake for 7. The reference is to Physica VII 5; 250 a. 
3) Opusculum perpetua memoria dignissimum de natura magnetis, et eius ejfectibus. Item De 

motu continuo. Demonstratio proportionum motuum /ocalium contra Aristotefém et alios Phi/o­
sophos. De motu ce/errimo, hactenus incognito Authore Ioanne Taisnerio Hannonio. Coloniae 
1562. Jean Taisnier wàs born at Ath (Hainault) in 15°9; the year ofhis death is unknown. 
Af ter various peregrinations he bècame master of the archiepiscopal church choir at 
Cologne. The name of his birth place accounts for the adjective Athensis which is some­
times added to his name. For·further information the reader may consult: L. Thorndike, 
A History of Magie and Experimental Science. V 580-588. 

4) Hieronymi Cardani Mediolanensis . .. Opus Novum de Proportionibus.. Basileae 
1578. Prop. IlO. p. 104. . 

5) This experiment is usually ascribed to Galileo, who is said to have performed it 
during his professorship at Pisa (1589-1592). The story is rather suspect. At all events he 

. was anticipated by Stevin and De Groot by more than three years. 
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teghen de loch~, daerom ontfangr ['meefte der ghelijcke Iichan'1en wel 
t'meelte beledel. mafr ollermidts der lichamen grootheden methaer 
vlacken [e1fs nieteuerednich en fijn (wal1ttwee teerlinghenïn achtvou­
clighe reden, hebben haer vlackcn alleen in viervoudighe) fo en connen 
fy met die bdct[elen.niet euerednich weren, endedaerom i!l: dat d~ min-

.
ftelichamen mèer belet onrfangh,en, in t anfien der eueredenheyt~ dan de 
meefie, waerduer fy ooek traechlicker neervallen. ' 

E.nde of de vlaeken [choon inde reden haerder groothèden waren, fo 
is l'middel daer de lichamen duer. vallen, alleen oock een oirfaeck die, 
lillcke eueredenheyt Weert, rwelck openrIick bllj& in tWee lichamen, 
t'een !m water finckende, t'ander dacrop driuende, wie1'ls beletfèlen der 
vlaeken eenighe reden hebben. maer de tijdengheen, daerom en 6jnfe 
niereuercdnich. Ymant[al hiertoe mueghen-fegghen t'ghemeen woort ,.. . 
-D' dnder par;ch, dat is, hem hllcx alleen te verClaen van lichamen die C'IIf'ÎI p.'" 
bey de d.Uel" t'water fincken. lck feg datde voornomde eueredenheyt in bill .. 
fulckc oock niet en 'bell:aet,: Om t'welck te bewyfen fo tact twee licha-
J1.1en 6jn. A t'(waerll:e, B t'lièhll:e, die beyde int w.üer fincken, ende tuf-
lèhen hun be!l:a de voornomde eueredenheyt. Dit foowefende, ris ken-
nehck -dafmen neuen A, ander oneindelicke menichte van lichamen. 
voughen can, t'een lichter alsl'ander,ende dck lichter als B,die alle daer 
in lincken •. Nuyder van deCe verleken met A, men Cal allencx naerde-
I:eo i'gherie bOllCnghefeyt is gheen eucredenhext te wefen,dat is men {al 
naken de verlijckingeens Iich:lems dat liné[,lDet een dat niet.en Gnd: : 
M aer dit (00 nae.rderende, ende în A,.B i de begheel'de cueredenhey[ be­
ftaende, {eker gheen. dier orieindelicke menichteder lichamen met A 
verleken, en filllen die cueredenheyt hebben; Want foofer inwaer, Cy en 
{ouden niet naerderen; t'welck teghen t'gheftelde is. Daerom [00 wy 
voorghenomen hadden te verdaren,t'middel daerde lichamen duel' val­
len, is oock een oir{aeck die de vootllQmde euetedenheyt weert •. ' 

. Maer hief aldus bethoo~t .hcbbenèle,gheen cueredenheyr rebellaen . 
tuUèhcn de gh«oerden met ,hae!' bderfelen inde alder,gbefchicll:e voor­
beelden, alwaer maer fen eenvoudich ftrijcfel der vlacken en is [eghen 
de lacht,oft reghen t'water, foo en falder uye noch ftcrcker reden, gheen 
eueredenheyr wefen in onghefchiaer voorbeelden van verfcheyden /lof.. 
fen, als in reetCchappen van 'ham, ijfcr~ en dierghelijcke, Want dit wort 
beolijt, dat be(mecl'r, t'een can'met een voch~ich weerop!wellen,t'an­
der verroe!l:en, alle welcke (ick laet veel ander varen) de roerfden der 
. reet(chappel1l·verlichren ofbefwarert, Daerom {co ghdèyt is inde boue­
fchreuenvoorrede.n der Weeghdaer, men fal hem op dere (chijn van 
eueredenheyt niet verlaten~ maer t·ghene.Cardanus lib. J. de Proport;o-

. vihtu in veel verrcheydell voor!l:ellen, met meer ander Schrijl1ers claer af 
befluytcn, voor dwalinghen houden, Geh vernoughende met de Wif-

1 i .z.. . conftigh. 
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Therefore the largest of such bodies indeed meets with the greatest impediment, 
but since the volumes of bodies are not proportional to their surfaces (for two 

, cubes in the ratio of one to eight have their surfaces only in the ratio of one to 
four) , they cannot be proportional to those impediments, and that is why the 
smaller bodies meet with a relatively greater impediment than the greater, owing 
to which they also fall more slowly. 

And even if the surfaces were proportional to their volumes, the medium alone 
through which the bodies fall is also a cause preventing such proportionality, 
which is clearly apparent with two bodies, one sinking in the water and the other 
floating thereon, the impediments of whose surfaces have a certain ratio, but the 
times have not; therefore they are not proportional. Someone might here add the 
common term: other things being equal, i.e. that this applies only to bodies which 
both sink in the water. I say that the aforesaid proportionality does not exist 
between such bodies either. In order to prove this, let there be two bodies, A the 
heavier, B the lighter 1), which both sink in the water, and let them be in the 
aforesaid ratio. This being so, it is evident that besides A there can be added an in­
finite number of bodies, one lighter than the other, and each lighter than B, 
which all sink therein. Now if each of these is compared with A, we shall gra­
dually approach the situation in which, as has been said before, there is no pro­
portion, i.e. we shall approximate to a comparison of a body that sinks with one 
that does not sink. But with this approximation, and the desired proportionality 
existing between A, B, certainly none from that infinite number of bodies com­
pared with A will have that proportionality; for if it were thert, they would 
not approximate, which is against the supposition. Therefore, as we intended 
to set forth, the medium through which the bodies fall is also a cause preventing 
the aforesaid proportionality. 

But since -we have thus proved that there is noproportionalitybetween bodies 
jn motion- and -their. impediments in the most. obviou~ example!" where there is 
only simple friction of the surfaces against the air or· against- the water, there 
will a fortiori be no proportionality in lessobvious examples of several materiais, 
such as tooisof wooö, iron, and the like, for the former is oiled, the latter 
greased; the one can swell in moist weather, the ather rust; all of which things (I 
omit many others) .lighten or weight the motions of the tools. Therefore, as has 
been said in the above-mentioned preface to the Practice Of Weighing, we should 
not rely on this appearance of proportionality, but consider the conclusions reached 
by Cardanus, lib. 5 de Proportionibus in a great many different propositions, and 
by other writers, to be errors, being satisfied with the mathematical knowledge of 

1) It is obvious that "heavier" and "lighter" here refer to specific gravity. The weights 
of A and Bare supposed to be equaL Stevin considers a series of bodies of this same 
weight G with a gradually decreasing specific gravity 5. If the resistance R exerted by the 
water were proportional to the volume, R would be inversely proportional to 5, and 
consequently 5 would be proportional to the time required for the motion through a 
given distance. If 5 approaches the specific gravity 51 of the water, the time tends to a 
certain limit, whereas, on the other hand, if 5 = 51, there is no motion at all. 
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. conilighe kennis der euelbltwichticheyt van t'roerende ende het re roc'; , 
. ren, als cotcet voornemen gbcnouch doeDde~.-' ..' ... . , 

I I I". "H9 0 FTSTI,CK;'I)AT: 'D E ·WE EG H 

mnt;(I'. 
CONST IE.N JiESoNDEl\.Vl\.is.'.'!WJSCONST IS. 

0' • " ',.._. 

T- I s wd~waer,datvan.derdingheQ~~l11ertdiedefaeckniete~ve~ .• 
~,n;ones, . - duyl1:eren, dickwilsol1noodighe~vet[chillenlijn.on~ dewekke . 

ick niet en onckeriditderdenooftftickte tnueghenghèrekem \Vorden, 
doch anghdic;:n wyde Wéèghconft daêrt, te. pasgliecommen heeft, een 
vrye Wifconftghenoemt hebben. foomoeten wy metcorte ,woorden 

Mllteri", "daer afwarrede1\sgheuen, aldus: Ouerrriits ,de" l1:of desghe~ta1s at ec:n 
ander is dan die der grootheyt,foo lijn deleeringhen haerder eyghen- ; 

, . fchappen re recht variden anderen ghefeheydeh, endeelck vooreen be­
.AritbmetJt:" fonder Conft ghehouden,als:t Telcónff ende· Meerconlt op dat elçke 
G lO11llm",' alfoo oirdentlicker.eyghentlicker"ende vedlaenlicker (oude. mueghen 
vlcçjtlm#A~ befchrelien worden.Ten andel"CIl,want haerdieplinnighe"'andeuingh-en 

. 'ons nietuyfer natuerbekenten4jn,maetdatw.v die leeren uyt d~ ver-
.,' gaerdefchriften derghene ~ie dU,er.be{ondervliet hund..!,er.ingneoef­

Tent hebben, ia dickmael brgbeuaUe ter kennis ván yet befonders' ghe ... , 
rocht lijn,eride dat haer wetenfchap denmenfch~~~aerenbOuen' {èernut 
is, {oo womenfe mer r,echtvrieconftenshenoe.mti 'Ten' 4~tae,ll, nadien. 
de fekerheyt in ·haer ~fbende, de, ghewilhèytvalul'al#,Coill!en ver- . 
re re bouen gaet; (00 wordenfebillichlic,k. daerbe1)euen Wi(conften ghe~' . 
heeten. T'felue is om derghdijcke redenen vande Weëghcon~ ,9Ock te 
oirdeelen;want anghelien haerftof, te Weten. fwaerbeyt ,;,al een 'ànder'is 
dan ghetal ofte grOotheyr; oock dat de nutte-:eygh~ri(chappen van' defe. 

SI"ü" 

, , .indi~pli~~icheyt an d'eyghenfehappen van d~~ niet en. wreken (rwel.ek 
daenn bit jét. dat fy om fulo: laetft rot (rnen[chen ken~:ns ghecomen liJli. 
ende of fy v fchoon lich~ dochten, dat muecht ghyd'oIibegrijpelicke 

. yolmaeélheytderDuytfehc fpraeck dancken) .voorts 'dat fyduer háei: 
uyterfte beghinfelea. in (uklCen .ghewilbeyt. heibel-als die,foo fal fy om 
hatr ghemeene reden, een hefonder vrye WI(conft ghegoemt worden. . 
.. Yemant {al hierteghen muegpenfegghen~ datàe·Meetconft tot haer 
bewyfen diekmael ghebruyd: wort, ende die daerom -als'" afcomft der 

. Meetconft ftellen. Ickanwoord de Teleonft Culcx ooclç te ghebueren, 
. . nochtans een befonder vryeWifconl1: blijuende.Want wat'voornainelic. 
7/u",mlltll, ke:"Vert~gen heeftfe, diens groll~elick~ kennis duer de Meetèonftighe 

. formen met vercreghen en worn: Ia dIe Meetconft feluer hoe foudefe 
fonder ghetalen bel1:aen? Siet haer beghinfelen als die van Euclides, hoe 
dickmael d'een form des anders dobbel;delè drie platten euèD an die 
twee gh~(eyt worden. T'blijd: dan die voorftellell fonder t'hehulp van 

. ghe'talC'D 
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the equality of apparent weight of the moving body and the body to be moved 
as being sufficient for the purpose: ' 

CHAPTER lIl, thatthe Art of Weighing is a distinct, free branch of mathematics. 

It is true that there are of ten unnecessary points of controversy about the names 
of things, which do not give rise to obscurity, among which I cannot deny but 
this third chapter may be reckoned, but since we have, where relevant, called the 
Art of Weighing a free branch of mathematics, we briefly have to account for 
this, as follows. Since the subject matter of number is quite different fromthat 
of magnitude, the theories of its properties are justly dissociated from the other, 
and each is considered a distinct art, viz.arithmetic and geometry, so that each 
might thus be described in a more orderly, appropriate, and comprehensible way. 
Secondly, because their profound attributes are not known to us by nature, but 
are learned by us from the collected writings of those who have studied them with 
special zeal, nay, have of ten quite accidentally become acquainted with some special 
feature, and because their knowledge is moreover very useful to mankind, they 
are rightly termed free arts. Thirdly, since the certainty residing in them far 
exceeds that of the other arts, they are also on that account rightly termed "Wis­
consten" 1). The same can for similar reasons also be said of the Art of Weighing. 
For since its subject matter, to wit gravity, is quite different from number or mag­
nitude; also because the useful properties of the latter are not inferior in profun­
dity to the properties of the former (which is evident from the fact that for this 
reason they were the last to come to man's knowiedge, and though they may seem 
easy to you,' you owe that to the incomprehensible perfection of the Dutch 
language); further because in its fundamental principles it is of equal certainty to 
the former, it is, on account of this common reason, to be termed a distinct, free 
branch of mathematics. 

Someone may object to this that geometry is of ten used for its proofs, and 
therefore may call the Art of Weighing a species of geometry. I reply that this 
also happens with arithmetic, which nevertheless remains a distinct, free branch 
of mathematics. For what important theorems does it have, thorough knowledge 
of which is not acquired by means of geometrical figures? Nay, how could even 
geOlnetry itself exist without numbers? Consider its elements, for example; those 
of Euclid, how of ten one figure is said to be double of another, these three plane 
surfaces are said to be equal to those two. It is therefore found that those pro­
positions cannot be proved without the aid of numbers, without, however, one 

1) "Wisconst" literally means à sure, certain art. The pun could not be preserved in 
the translation. 
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ghctalen onbewyllilck te weren. nochtans d'ecn des anders afcomft niet 
iijnde, el?de ,1(00 oock met.de ~eeghC'Onfr. . . 

Angaendedat de" Duerhchttgheendel/r SpJeghelconll: voorgheen be­
(onder vrye Wifconll:en,maer alnfcomfien der Meetcollll: gheacht Gjn, 
by wdcke yemandt de Weeghconll mocht willen verlij~kcnj hun redens 
fijn [eer ver[cheyden, ouermidts de flof van ocfe, re weten fwaerheyt, 
. fulcx is,dat fy ghelijck de groorheyr,befract in alle voorghdklde wefent-
lieke· {aeek, met hl1enCchen groore nutbaerheyr; maer niet alfo de fiof 
van die. Wy beGuyten dan te recht. de W ceghconl1 een befonder vrye 
Wi[conft te lijne, ghelijck 011S voornemen was te bethoonen. 

II IIe• H 0 0 F T S TIC K, DAT SOM MIG H E 
VOORGAE.NDEl!EWYSEN· DVER. T'BEHVL·P 

der gbetAJen 1f Wijêqnflich fiin. 

pirspeétiUlJ 
ClltlJl/rif" 

l.1.Athefnllli-

D E gheleerden maken onder[cheyt ru{fchen Wifconfl:ich ende "" 
.,. Werckelick bewys: T'welck niet fonder reden en is, want dat is Mtthll"ililm 

ghemeen ouer allen. ooek grondelick d'oirfaeck verclarende, dit beCon-
der alleenlick op t'ghegheuen, fonder kennis der reden waerom dat al[o 
ghefchiet. Als by voorbeelt •. yemant om re bewy{en dattet viereant der 
langfte lijde eens rechthouckich driehollcx, euen is ande twee viercanten 
van d'ander lijden. neemreen driehouck,diens cortfre tijde van, voe- . 
ten, d'ander van 4, de derde van 5 voeten is,de [eluewort rechthouckich 
beuondei1; Bethoont daer mede datret viercant der langlle~lijde 2. 5,euen 
is ande viercanten van d'anderrwee6jden,als 16ende 9. Maerdit is al-
leen lick bewys van dat voorghefrelde; Waer uyt niet en. volght (ulex ouer 
alle reehthouekighe driehol1cken [00 te moeren·wefen, oocK en liennen 
daer duer de oir{aeck niet, waerom dat a1[0 ghebuert. ende ouermits dit 
aldus werckeliek ghefchiet, (owordet daerom ooek werc}celick bewys 
gheheecen.Maer t'betooch van (ulcx duer Euclides ghedaen int 47" voor-
ael des IC. boucx, is ghemeen ouer allen, anwy(ende duer d'uyterfte he-
ghinfelen, de reden wacrom dat'Co is ,ende niet anders fijn en can; t'felue 
wort om fulcke ghewifheyt Wi{eonftich ghenoemt, c'welck de I/r Wif- MA,hIflJAI;t, 

conllnaers om de redenen hier vooren verhaelt,lieuer ghebruycken dant 
werckelick duer ghetalen. Yemandt mocht nu fegghen; Dit fo lijnde, 
waerom hebdy dan de bewyCen der 4·, I I·, 11·, IS", voorftellen des lCD 

bouelC vande b~ginfelé der Weeghconft,duer ghetalen ghedazn? D'ant-
Woort valt daer op. dat de ghetalen der bewyCen ons op tweederley ma- .. 
nieren ontmoeten, d'eene die als ,. palen alleenlick de'" redenen ende ~erm'7J'. 
tlteueredenheden der deden des voorghefreJden forms verclaren,d'ander pr;:~~::~". 
de * menichvuldicheyt; T'bewys duel dieis Wifconftich, wanttet hem op ~4n';lIu" 

Ii 5 .. alle 
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being a species of the other; and. the same is also true of the Art of Weighing. 
As to the fact that perspective and catoptrics are considered not to be distinct, 

free branches of mathematics, but species of geometry, to which someone might 
wish to compare the Art of Weighing, the reasons are quite different, since the 
subject matter of the latter, to wit gravity, is such that, like magnitude, it resides 
in every real thing under consideration, to the great advantage of man; but not 

. so the subject matter of the former. We therefore rightly conclude that the Art of 
Weighing is a distinct,free branch of mathematics, as we intended to prove. 

CHAPTER IV, that some of the preceding proofs in which numbers were used 
are mathematical. 

Schol ars make a distinction between a mathematical and a practical proof; which 
is not without reason, for the former applies to all cases and also thoroughly sets 
forth the cause, and the latter only applies to the particular given case, without 
the cause why it thus happens being known. For example, in order to prove that 
the square of the longest side of a rightangled triangle is equal to the two squares 
of the other sides, a man takes a triangle whose shortest side is 3 feet, the second 
4, and the third 5 feet; this is found to be rightangled. Therewith he proves that 
the square of the longest side, 25, is equal to the squares of the other two sides, 
viz. 16 and 9. But this is only a proof of the case under consideration, from which 
it does not follow that this must be so with all rightangled triangles. Nor do we 
thus see the cause why it happens in this way, and since this is done by practical 
means, it is called a practical proof. But the proof thereof given by Euclid in the 
47th proposition of the lst book applies to all cases, and shows, by means of the 
fundamental principles, the reason why this is so and cannot be other-wise; because 
of such certainty, this proof is called "Wisconstich", which mathematicians prefer, 
for the reasons given above, to the practical proof by means of numbers. Npw 
someone might say: if this is so, why then have you given the proofs of the 4th, 
l1th, l2th, l8th propositions of the 2nd book of the elements of the Art of 
Weighing by means of numbers? The reply to this is that we meet with numbers 
in the proofs in two different ways, one in which as terms they oniy set forth the 
ratios and proportions of the parts of the figure under consideration, the other 
the quantity 1). The proof by means of the former is mathematical, for it ap­
plies to all species of the figure under consideration and sets forth the causes, 
but the proof by means of the latter is not, for the opposite reason. Which 
Eutocius, the commentator of Apollonius, in the 11th proposition of the lst book 

1) The meaning of this passage is: In the propositions quoted, the line segments that 
occur therein have certain definite ratios to each other, which are expressed by numbers, 
e.g. in a triangie the centre of gravity divides a median into parts which are in the ratio 
1 : 2. This way of using numbers is quite different from the one where we suppose the 
median to be of a given length. It appears that in Stevin's day the explicit mention of 
numbers gave rise to objections, and that a distinction was made between this and the 
Greek method of expressing ratios in .words. This difference is, of course, quite inessential.. 
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SIttill. . alle * afcom R:en des voorghelte1den forms verlbet, cnde d'oirfaken Vet-
. dac.-rr, maerdde niet om de ronrrarie f('d~ncn. T'wdck Eutochius . 

Cdmentator. * uydeggher ~an Appóllonius int I I' voorftel dc's I cn bOud: aJfoo mede' .. 
verllat:t lègghende: NiemlUlt en beroerbe1ll bier ;n ti", diidller de ghe'iIlen" . 
. betlJootitil, WAnt d'ouden pleghen folck! LewJftngben te glJebrllJck!n, fo iJllotb . 
beter W,/conflUJ!}ii!ld,1n TelconJ1icb, om dl eumdenblJ" Wil; Merll o"k.. 
dAllef begbeeJlde T-ekonflith ÎI, WAnt de eueredellheden, ende de me"jebvuldit-_ 

:!':!ipl;t/J .. beden der fueredenlJetkn, oock,.de *menichl'uldigbingben,fiin ten mjlen ;tlgh~ 
'. l~eI1,UIJ And8rell.dJII~Jhelalen ;,lde grootheden, na t'oi,d,tI van hem dil ald. 

ghefcl1'tuen IMeft: TtW7<L ~ ~ fM.:?JJf-/47<L J'bûm ér,u.t, tÜ\}..~4, dAl ÎI,deji COlt­

jlen alle ten moers .~,Hkren te ftbynen. Nu loude ymant mueghen voort- . 
bn;nghen, datP.tola!meus,Ar.chimedes, Appollonius, Commandinus,c 

. RC'giomonranus~ende meer anderindérghdijckevoorfteJlen. alle pa;. 
len met gheen Co uytghedruckte gheralen enbèteeckenen, als hi!:r ghe-

, daco is. Daeröp antwoord ick, dar Illet aUulcke reden. als fy-fegghen 
van der palen tweevoudicheyt; drievoudicheyt, mettefelue(aIOlen,oock 
R1ueghm fpreken ~en te pas comt, van h~rt'welf",oudicheyt, als AD." 
tot R D int voornomde l ;cvoorftel, cnde van haer reden.als~7 tot 1'. 
ghelijck AR tot R D des bouefchreuen i jÓ voorftels 1cfld,e.alfomet al­
len anderen, wantfulckeHnien in yd.ervoorgheftelde fotm,dier afcomft. 
gheea ander rèden cn hebben .. Nu anghefien datmenintondetfoucken 
der eyghenfchap fulcker formen, ~efe gheralen ghebruya, die on~ alsfc- . 
ker anwys, met lichticheyt tOt claer verftam der-faeck brenghen, .[00' i& 
nut int befchrijuen der Celuer, die ghetalen daer oock. byte (e~ om 

[/tII,,,t,,i6111 voor, anderen nict duyller na te laten,fghenè den-- Vinders {elf.~ licht di 
. open'baer was. Want {ulcxis rrecht Wifconftich':bewys,t"voorghefi:eldo 

'duer d'oirfaken verdarendej T'welck ons voornemenwas te berhoonen. 
Angaende,fommighe bewyfen deseer.ften.boucx'vande beghinfelen . 

der Weeghconft.oodédes Waterwichts,inde wekke de {waerheden duce' 
ghetal eil bekent ghewicht, als ponden.beteeckenr fijn,twekk yemant 
voor gheen Wi(coriflighe, maer voor werckelicke handeling 'Pocht 
achten; die fal weten, dat beneuen foodanighe. oock mede gheftelt. fijn 
hacr W i (con ftighe bewyfen, als int IC voorbedt des eerften voorftds van 
t'eerfte bouck,alwaer duerghetalen ènde bekent ghewich r, des voo~ftels 
jnhoudtbethoont is, maer int tweede voorbedr~ is t'feJue oock Wi(ron ... 
fielick bewc:!èn.endeaICo met d'ander. lnder voughendattetwerckeliè 
bewystor meerder daerheyt wmwylen by rWilèonftich ghevoucht is. 

~Ve. H 0 0 F T S TIC K, WEL CK VER C L A­
RI.NO IS OP HET VI J Ie VOORSTEL DBn: 

begbinfilln dil WMerw.içbtl. '.. 

D A E 1\ iS int boueCchreuen 8c voorftel ~ldus ghefcyt: r der JlJfI;&bMml. '. 
'{wMrbIJI ÏI ft ,eel lirl/,,, inl WAl" ÛII. Jlçbl, AU d, fw.blJI del ': 

, ~;'''' 
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also understands in this way saying 2): Let not one become ágitated because this has 
bem proved by means of numbers, for the Ancients are accustomed to use such 
proofs, since they are better versed in mathematics than in arithmetic, for the 
sake of theproportionality. Note, toa, that what is required 10 prove is of an 
arithmetical nature, for ratios, and quantities of ratios 1), and multiplications 
firstly reside in numbers, and secondly Ihrough numbers in magnitudes, accordillg 
10 Ihe opinion of him who has written: 2) münr yàp ,.á p.a{}fJp.cXTa /loKOÜVTL 

elp.ev &/leÀcpá: 3), i.e. all these arts seem to be children of one mother. Now some­
one might advance that Ptolemy, Archimedes, Apollo.nius, Commandinus, Regio­
montanus, and many others do not designate in such propositions all the terms 
with such explicit numqers as has been done here. To this I reply that with the 
same right with whiCh they speak of the double and the treble of the terms, we 

, mayalso speak of their twe1vefold, wherever it is relevant, as AD to RD in the 
aforesaid 23rd proposition 4), and of their ratio 37 to 23, as AR to RD in the 
above-mentioned l1th proposition 5), and in this way with all others, for such 
lines do not have any different ratio in each figure of this species. Now since in 
an examination of the property of such figures these numbers are used, which are 
a certain indication ·easily leading to a c1ear understanding of the matter, it is 
useful in a description thereof to add also those numbers, in order not to leave 
obscure for others what was light and manifest for the inventors. For such is the 
tme mathematical proof, explaining the matter under consideration by means of 
the causes, as we intended to show. 

As to some proofs of the first book of the elements of the Art of Weighing, 
and also of Hydrostatics, in which the gravities are designated by numbers and 
known weights, such as pounds: if someone should hold these not to be ma­
thematical, but. practical proofs, he should know that side by side with these are 
also given the mathematical proofs, as in thé lst example of the first proposition 
of the first book, where the contents of the proposition have been shown by 
means of numbers and known weights, but in the second example it has also 
been proved mathematically, and similarly with the others. In such a way that 
the practical proof has sometimes been added to the mathematical one, for the 
sake of greater c1arity. 

CHAPTER V, which is a commentary on Proposition VIII of the elements of 
Hydrostatics. 

It has been said as follows in the above-mentioned 8th proposition: Tbe gravity 
of any solid body is as much light er in water than in air as is the gravity of 

1) The translation here follows the Greek text, not Stevin's rendering, which is de­
fective. The quantity of a ratio (r, 7!"TJÀLKÓTTJ'» is the number af ter which the ratio is 
called (ou -:rapwvvp.o,> ÉUTLV à ÀÓyo,». 

2) Apollonii Pergaei quae graece exstant cum commentariis antiquis, ed. J. L. Heiberg. Leip­
zig 1891-1893. II 220. The reference is not quite to the point in that Eutocius does not 
speak of cases where a certain numerical ratio occurs, but of the consideration of ratios, 
whether rational or irrational, as numbers. Af ter giving a demonstration in which ratios 
are dealt with in this way, he refutes, in the words quoted by Stevin, in advance any 
possible objections to this method, which indeed is at variance with the styl~ of classical 
Greek mathematics. 

3) Archytas. Dieis, Fragmente der Vorsokratiker, 35 B. 
4) Prop. 23 of Book II of the Art of Weighing. For AD : RD read AD : RE. 
5) Prop. II of Book II of the Art of Weighing. 
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"' W41eu met hetIJ euegraat. .waer uye ylUallt fukken vemoJgh mocht wil. 

!cn maken: r der flJllicbaems {wae7heyt Ï4 {o reel /ichw int quicfiluer dali int 
UlAteT, Als de fwaerbeyt de.s qllicfiltleYl met hel" ellegra/Jl. 0 fte ~ldus: r der 
JlJfl;,baemsfivAerheyt i4 flq veel tic"ter jnJ ",,,t,, danillde alie, Als de fW,rIe1he.Jt 
del Waters mtl hem eNegr~at. ende too met Jierghelicke. W dck noodick 
veruoJgh; defaeck eenuoudichlickangheften,d'eruaring teghen Ich.ijm, 
wanç een pont loot en ral na de ghemcene ghebmyck van wegen,int Wa­
ter niet fo veel lichter lijn dan in de olie, als d~Jwaerheyt de$ waters met 
hem euegroor, maer alleenlick [00 veel lichter , als t'verfchil tweer lich.1-
men van wateren olie met dat voornomde lOOt cuegroot. Doch den 
grol1dt dieper inghelien~·ende·· d'ander parich gheftel~Û)beftaet alles G&/,," p"r;­
in d'uyted1:e volmaeaheyt. Om t'welck te bewyfen,fo is t'anmercken,' b ..... 
dat inde IC begheerteder beghinCelen des ~aterwichts verCochr is, Der 
lich"men glJewi,ht. indeltUhr eyghenghemm/lt te Worden, ende inde j" be-
gheerre. T'vlaevat val Waters flJtghegtten {lintje, ledicb Ie: bl#uen, dat is vol 
lochts te wdèn duer de I I" bepaling, daerom. gbenomen dat de tWee' 

middelen qnidilueren waterlijn, alwaer nu water inde plaetsdes loclm 
ghel1:elt is, ende datmen hier Cghelijcx hegheere, Der li&lT.tmenghewicht inr 
~"ter eyghen gl/tnaemt te ",ord"fI. Dock,. T'vlarv,,; val quicjiluei'1 uytghego-
,enftinde, "'al W4ttrl te bH/uen. (Q i.>; t'voornomde voorftel (r der jlijph-baeml 
fwaerheyt Û {OO ve:IUcht,r int quicfil:m d'ltn int \\14Ier, als de (waerheJl del 
quicjilue;s met hem eNeiroat) . waerachrich .. Om t'welck duer ghdijcknis 
noch opentlicker re verclaren, (0 neem t dat een Irr-lilgamfch onder t'wa-

, rer {y, aldaer hy hem hebbende<iuidiluer, gour, ,met eenwaegh, en hou­
dende t'water als voor locht: lckleg darter gaudt aldaer [0 veel lichter fal 

. fijn intqllidiluer clan int water, als de (w.1erheyt des quidiluersmettet 
gaudteuegrooc; t'welck openbaer .is. Tis, wel Waer dar foomen. naem, 
D:rlich","en-ghe·w;cbt intJilel eJghen gbenoemt te worden, foot in eenvou- . 
dich anGen o()ck is, men loude nacr {ulcke eyghenheyt mueghen (eg­
ghen, r der jlijjlicb:tems [w.mhelt ü foo veel lichter int W41er d.m int ydel,IIIJ 
tie [wAerbe" del W4ters meI hem eue:!,ro.o~. Maer anghemertl: d'omftaende, 
Ge· weten dat ons ghemeene daetli.èke weghinghen(n3Cr welcke de*Spie- rlH,ri". 
ghelingaltijtopGche behoort tc nemen) niet int ydelen ghefchien,maer 
. inde lochr. (ooift beter na d'eerfrewyCc, der lichamen eyghenwicht inde 
Iocht te ftelten; Inr anClen van wekken, t'bouelchreuen gC yoorl1:el. met 
dieder uytvolghen·, in haer uycerfte yolcommenheyt fijn; foo wy voor. 
ghcnomen hadden tcverdaren, . '. 

'I"ElNDE DIS" AHHANGS. 
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the water having the same volume. From which someone might wish to make the 
following corollary: T he gravity of any solid body is as much lighter in quick­
silver than in water as is the gravity of the quicksilver having the same volume. 
Or as follows: The gravity of any solid body is as much lighter in water than in 
oil as is the gravity of the water having the same volume, and thus with similar 
cases. Which necessary corollary, when looking at the matter in a simple way, 
seems to he against experience, for a pound of lead will not, according to the 
common weighing practice, be as much lighter in water than in oil as is the 
gravity of the water having the same volume, but only as much lighter as is the 
difference between two .bodies of water and oil having the same volume as the 
aforesaid lead. But when we look more deeply into the matter, and other things 
are taken to be equal, everything is quite perfect. In order to prove this, it is to 
be noted than in the lst postulate of the elements of Hydrostatics it has been 
asked to grant The weights of bodies in air to be ca/led their proper weights, 
and in the 5th postulate, The surface vessel tuil of watei, the latter being 
poured out, to be left empty, i.e. to be fuIl of air, according to the 11th defini­
tion; therefore, taking the two media to be quicksilver and water, where now 
water is substituted for air, and postulating similarly The weights of bodies in 
water to be called their proper weightsj also The surface vessel full of quick­
silver, t.he latter being poured out, to be left full of water, the aforesaid proposi­
tion (The g~f!vity of any solid body is as much lighterin quicksilver than in water 
as is the gravity of the quicksilver havi,ng the same volume 1)) is true. In order to 
explain this even more clearly by means'oLcomparison, assume a man to be com­
pletely under water, having there with him quicksilver, gold, with a balance, 
and let the water be taken for air: I say that the gold wiIl there be as much lighter 
in quicksilver than in water as is the gravity of the quicksilver having th,e same 
volume as the gold; which is manifest. It is indeed true that if we took The 
weights of bodies in a vacuum to be called their proper weights, as is the case 
when looking at it in a simple way, it might be said in accordance therewith: The 
gravity of any solid body is as much lighter in water than in a vacuum as is the 
gravity of the water having the same volume 2). But considering the circumstances, 
to wit that our common practical weighings (at which the theory should always 
be directed) do not take place in a vacuum, but in air, it is better to postulate 
in the first manner the proper weights of bodies in air; in view of which the 
above-mentioned 8th proposition with those following therefrom is quite perfect, 
as we intended to set forth. 

THE END OF THE APPENDIX 

1) When weighed in water. 
2) When weighed in a vacuum. 
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The second edition of the Art of Weighing, which forms part of the Wiscon­
stighe Ghedachtenissen (Work XI) contains a Supplement consisting of· four 
treatises out of six that had been planned for it. . 

The first" which bears the title Of the Cord Weight, deals with Spartostatics, i.e. 
statical problems relating to systems. of stretched cords carrying weights. The 
solutions of these problems are based on Theorem 27 of Book I of the Art6 ot 
Weighing, which is equivalent to the parallelogram (or triangle) of forces. 

In the second treatise, Of the Pulley Weight, the movable -pulley and the block­
and-tackle are discussed. The cords carrying the lowest pulley, and consequently 
the weight to be raised, are first supposed to be vertical, afterwardsoblique. The 
mechanical advantage is found in the first case by considering the number of ropes 
bearing the weight, and in the second case by applying the above-mentioned 
Prop. 27. 

The third treatise, Of the Floating T op-heaviness, is based on a 'practical, 
military problem. For the assault of a town or fortress use was occasionally made 
of ladders on boats, to be ascended by the soldiers carrying out the assault. In 
order to avoid the risk, of the boats capsizing, a test ascension would be made. 
Stevin now endeavours to render this superfluous by means of calculation, without, 
however, succeeding in the enterprise. , . 

Thé Supplement is concluded with a treatise entitled Of the Pressure of 
the Bridle and dealing with practical matters of horsemanship. The principal 
object is to understand the action of the bridle on the basis of the statical,principles 
exposed in the Art of Weighing. Present-day experts on equestrian mechanics no 
longer accept Stevin's method. It is nevertheless a remarkable symptom of the 
scientific attitude which he and his princely pupil took towards the affairs of 
practical life that they felt impelled to study from a mechanical point of view a 
device which was in general use. Moreover, we leam from this treatise that they 
constructed an adjustable test bridle in order to verify their theoreticalconclusions. 

The Summary of the Supplement mentions two more titles: Of the Drawing 
ot Water and Of the Weight ot the Air. We .do not know whether the first was 
to have been concemed with dredging problems, water wheels or marsh mills. In 
the latter case it may perhaps have been identical with· the treatise -on mills to be 
published in our Volume V. 

The treatise . .of the_ Weight ot the Air, if written at all, appears to be irre­
trievably lost, and we can do no more than guess at its possible contents. The 
title suggests that Stevin attributed weight to the air, which is in agreement with 
some passages of his Hydrostatics (Oefs X and XI; Postulate I) and the Appendix 
to the Art of Weighing (Ch. V). In how far he would have dealt with aerostatics 
on the same principles as hydrostatics, thus again forestalling Pascal, it is, how­
ever, impossible to decide. 
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CO RT B E G·R Y,P 
'dtfè's byvaughs dèr TlVeeghconn., . 

~,.~' ~11 Y lijn na d eerA:e bffchrijvirig der Weegbconfl,ver .. . 
, fcheyden ftoffender wichtighe:ghedaenten voorghe ... . 

;':~II$Ï; 'commen,fooin *fpiegheling <cls daet, diemen i'ndefe 
~iI"l"""l'llá>~ tweede diuckelck t'haerderplaets van d' eerlte'oirden 
foLidèhebben m.eugen [chicken,om daerafet:h verknocht lichacm 
te maken: Maet mfièhde danet C7hefchafien !laet, na è:lefe meerari­
der·te.connen volghen,die om de felve reden dan àetgelijcke fèhic ... 

:kingfoUden vereytTchen, fulcx 'datt~r elckemad eenveranil'ering 
. "van t'voorgaende mocht vallen,fo en fouder des veranderens geen 

eynde fijn: En hoe wel dat ~n fijn felven heflmocht wefen, noch ... 
tansbeletvan ander noodigherdinghen enlatetmynienoe:ln'der 
voughendatick d'eerUe befchrijVing.der Weeghconil: (veraDde~ 
rende alleen 'de verariderlicke) in haer fonngheIaten . heb , daer hy . 
voughende de voorfchre~en na ghecommen ftoffert"die kkfut ge. 
heel BYVOVG H 'n'oem,lOhoudendefes deelen: . . 

. HeteerA:e van het Tauwîcht. 
. Hethveede van het Catrolwicht. ' 

. Het derde vande vlietende Topfivacrheyc.. . 
Het vierde vande Toomprang •. 

~et vijf~e vande Watertrecking. 

Het fefte vatlt Lochtwichr. 
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SUPPLEMENT TO THE ART OF WEIGHING 

ARGUMENT 
OF THIS SUPPLEMENT TO THE ART OF WEIGHING· 

Af ter the original description of the Art of Weighing there have occurred to 
me several matters concerning static properties, both in theory and in practice, 
whieh in this seeond edition 1) might eaeh have been arranged in its. plaee in the 
first edition, so as to make a whole of it. But seeing that the position is such that, 
af ter these, others may follow, whieh for the same reason would then require to 
be similarly arranged, so that eaeh time the preeeding edition would be changed, 
there would· be no end of sueh changes. And though this might in itself quite 
weIl be done, I am prevented by more necessary things from doing so, so that 
I have left the original deseription of the Art of Weighing as it was (only 
ehanging the things that had to be changed), adding thereto the above-mentioned 
matters thataJterwards occurred to me, the total of which I call SUPPLEMENT, 
containing six parts: 

The first of the Cord Weight. 
The second of the Pulley Weight. 
The third of the Floating Top-heaviness. 
The fourthO of the Pressure of the Bridle. 
The fifth of the Drawing of Water .. 
The sixth of the Weight of the Air 2). 

1) This Supplement first appeared in the Wisconstighe Ghedachtenissen (XI), in which the 
Art of Weighing (VI) was reprinted. . 

2) As has been remarked in the Introduction, the last-mentioned two treatises are 
missing. 
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FIRST PART 

OF THE SUPPLEMENT 
TO THE ART OF WEIGHING, . 

OF THE CORD WEIGHT 
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Argumtrl.. C 0 R T B E GR·,y P ,/mi. 
DE S,fT A V W IC HTS., 

. . ' drtelaetJle ~oórpe~tn,,!tI J /;(;11&X der 
eeghconfl, befohrerven-de q)f?lchttgeghedaenten . 
'fvf?aerheden hangende an ~vveetinten, gehecht . 
#é~aem tot lrvf?ee rverfc~eytim plart fl'n . .l11 aer 

'U'17anl- de fvbaerhedenopm~er aljder 1Jt?tjfen'an ti. 
nienconnBnhanghen,'lJt?aerafmen oock~egheerl U''lJfeten wat· 

.ghervvelt op ydér tini aniomt ,fao hcbbàl vI?,) dAeràf dife be[o'!4,er) 
l:Jandelghemaeckt: Ent/tom dat in plaels vtm fo/f~~/j~ienmenër , 
daetoruleranderjloJfenmeeil tau'lJvengebru'Ylt~vorden,fonoe-

t::Jaem:::t,':::h!J.1t::YJ!::"t~~~.:"Jt;;:~ 
NJcoml op ,der.f Il~, 't!an verfch~den tauVlftnaaer eeri be~endt 
[waerheyt anhangt. 'De fommed~s inhouts iS"dufdanich: Int 
27 voorfleldes Jhoucxder VV~o/,hconft,i.r bervf?epndat hangende '. 
,een pylaeriroeftaltwichtichtegben ttzWee ftherfhtf~ichten: Ge~ 
.lijck al[dan fèheefhejlijn tot rechthejlijn,alfo fcheefhéfv!ichl tot fijn 

.rechthefrvvicht: Htlruyt foUen~t?y in dit I deel'lJerjèheydenvér· 
volghen trecken,in VJ?Îe,!spladi ~en wel Joude hebben meughen 

Própofoiouts. maken gheformde * rvoorfleUen, doch u dal ghelaten; eenfdeels om 
. cortheyt, ten anderen dat defe'l/er'lJo~henuJthet'lJf)orgaendeal-
,dm clatr glienouch fchijnen. " 

I VER-. 
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ARGUMENT OF THE CORD WEIGHT 

In the three last propositions of the lst book of the Art of Weighing we 
have described the static properties of gravities hanging on two lines, attached to 
the body in two different places. But because. gravities can hang on lines in several 
other ways,· with regard to which it is also desired to know what force acts on 
each line, we have . made thereof the following special treatise. And because 
instead of such lines, among other things, cords are mostly used in practice, 
according to the most common usage we call this cord weight; by which is to 
be understood a treatise setting forth what forct! acts on ;each cord, among several 
cords on which a known gravity is hanging. The gist of the contents is as follows: 
In the 27th proposition of the lst book of the Art of Weighing it has been proved 
that if a prism is hanging in equality of apparent weight with two oblique lifting 
weights, as the oblique lifting linè then is to the vertical lifting line, so is the 
oblique lifting weight to its vertical lifting weight. From this we will in this lst 
part draw different corollaries, instead of which regular propositions might have 
been made, but this has been omitted, in the first place for brevity's sake, in the 
second place because these corollaries appear thus to be clear enough from what 
precedes. 
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EERSTE VERVOLGH 
den? ~oorflels~ittiti 'boilck..dèrvveeghconft. 'Do OME N indeform des 27 voorfids 

vant Ibouck, an t'pumE, inplaets A. 
,. van het fcheefwkht G, vervoughde 

een va(}punt als hier ncvens',tis ken­
nelick dat teghendit vafipunt cenperfin:g foude 
fijn, even an t'ghewic1lt G, en dat met fukken 
fcheefheyt teghen efelve puntEan,orilmend~ 
;lIs de fchedlijn L E anwijft. ' 

z VER VOL G H. 

lIJ 

Soomen intbovefehreven 21 voorfiel de tWee fcheeflinien LB, M F,voort. 
treekt tordalfe verfamen, tisJcennelickdeur'het 
2 j ,"oorficl, dattet punt der faming comt iqde 
hanghende fwaerheyls middellijn -deslichaems: 
Dacrom fomen wHde weten wal feheve perfing 
datterancomt,opt va(}puntEdes 1 vervolghs, 
IIlen fal aldus mroghen doen: lek treek deur des 
pylaers [waerheyts middelpüm als P hier nevens, 
deoneyndelkke fwacrhcyts middellijn, \veleke 
l'ande: voortgetrocken MF, ontmoet wort in &.. ., 
daer na van ~eur Ede lini ~, vallende Rin 
A M. l'welck foofijnde, de pcrfing op E aneornmende,is als van Rna E, en 
om te weten hoe groot, 'men ghebruyckt int werck ERvoor lèheefheflijn, en 
E S voor reclttheflijn, waet me men open baerlick tottetbeghecrde oomt. 

3 VER V. 0 LG H. 
Maer om nu tecommen tot verc1aring vande ghedaènten der gewichten an 

aauwèn hanghende, foo laet A B 'een pylaer fijn, diens middelpuritC,en han,;;, 
ghendc ande tWee vaftpunlen D,E, 'met twcè Iinien C 0, C E, commend~ uyt 
het fwaerheyts middelpunt C ; de fdve eDen CE fijn fwaerheyts middelli;-~ 
nen des pylaersdeur des bepaling: Daetom tuffi:pen ' 
1:> c. en CF, ghetr~cken H I evewijdeghe mét C E, 
foo is deur -de IJ bepàling C I reehtheflijn ~C H 
fcheefheflijn, waet mewy fegghc:n) dat ghelijck Cl 
tOt C H, alfo diens rectithefW'icht, tot defens fcheef­
hefwicht : Maert'rechthefwicht van Cl. is even ant 
ghewi'Cht des heden pylaers: Daerom ghelijek Cl 
tot eH, alfoo t'ghcwicht dès hèden pyIaers , tottet 
ghewicht op D ancommende: Ende inder fdvet 
voughen vimmen oock t'gewichtop E ancommen­
de,midls te trecken van t tot in C E, de lini I K;eye­
wiideghemet D C, en meughen dan fegghen ,ghe-
lijckrechtheflijn C I, tot fcheefhefiijn C K, a1fo t'ge-
wicht des heelen pylaers, tottet ghcwicht op E an;", 
commende. - - ~ ) 
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lst COROLLARY 
of the 27th proposition of the lst book of the Art of Weighing 

If in the figure of the 27th proposition of the' lst book there were attached 
at the point E, instead of the oblique weight G, a fixed point as shown opposite, 
it is obvious that against this fixed point a pressure equal to the weight G would 
be exerted, this pressure acting on the said point E with such obliqueness as is 
indicated by the oblique line LE 1). 

2nd COROLLARY 

If in the above-mentioned 27th proposition the two oblique lines LE, MP are 
produced until they meet, it is obvious by the 25th proposition that the meeting 
point comes in the vertical centre line of gravity of the body. Therefore, if one 
should wish to know what oblique pressure acts on the fixed point E of the lst 
corollary, one can do as follows: I draw through the prism's centre of gravity, 
viz. P opposite, the infinite vertical centre line of gravity, which MP produced . 
meets in Q; thereafter from Q through E the line QR, R falling in AM. This being 
50, the pressure acting on E is as from R to E 2), and in order to know how great 
it is, ER is used as oblique lifting lin~ in the construction, and ES as vertical 
lifting line, by means of which the required quantity is manifestly found 3). , 

3rd COROLLARY 

But in order to set forth the properties of weights hanging on cords, let AB 
be a prism, whose centre be C and which be hanging in the two fixed points D, 
E, withtwo lines CD, CE coming from the centre of gravity C; these lines CD 
and CE are centre lines of gravity of the prism by the 5th definition 4). There­
fore, if Hl be drawn between DC and CF 5), parallel to CE, by the 13th defini­
tion Cl is vertical lifting line, CH oblique lifting line, with which we say that 
as Cl is to CH, 50 is the former's vertical lifting weight to tlie latter's oblique 

1) The letter L only occurs in the figure of Prop. 27 ofBook I of the Art ofWeighing. 
2) This means that the pressure on E is directed along RE. 
3) With the aid of Prop. 17 of Book I of the Art of Weighing the required vertical force 

is found, from which by means of Prop. zo the oblique force may be derived. 
4) The reader is reminded that, as has been said in note 3 to p. 101 of the present 

'volume, the meaning of "centre line of gravity" in the second edition of the Art of' 
Weighing is not the same as in the first. In the second edition, and consequently also in 
this Supplement, centre line of gravity is any line through the centre of gravity. 

ó) CF is the vertical through C. 
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ttJ I D E E L D E'S B Y v 0 V G H S DE 1l 
. -' .' 

Maer CK valt altijte\'en an Hl, daerótnen Hl: niet noodich te tkeken dek 
betfie lini IK, maei: hebben :d~ noódigbebek~nde palen inde drie fi jden des 
.driehoucx H 1 ,C, metwelckewymeughen aldusfegghen: 

Gheli;ck G I tot C H,alfoo t'gbewkhtdespylae(s, tottet ghewichtop 0 an­
" 'commende. V<x>rt ghelijck C l,tót 1 H,al100 t'ghewicht des py laers,tottet ghe .. 

, wicht opE ancommènde. W«JómghelijckC Htol, H l,~lfoo t'gbc:widlt op 
Dancommende, tottet,ghcwlcht op EjlnCoomlende. ' 

'4 V ER VOL 'G H. 
Nfaerop dat wyonsvoorghenomea ' 

verclaring der ghc:-daentc van ghewiéh. 
ten an tauwen'hanghende noch naerdet 
'COmmcn,fo Iact dë pylaer A B neèrwaert 
ghetrockenwotden',alfoo dadè n ufy ter 
plaets als hieronder;en deur de 3.bcgeer. 
,te,foo.en veroirfac:ckfe,an t~gheDCdacr[e 
an hangt, gheen ander ghc:wkht danCe 
cedlen dedehoogher hanghende-.Daer., 
om de voorgaende everedenheyt é:Ic:s 
3 vervoIgbS.is.noch.ïndèformdcs. ver-
wIP. " " 

"5 V 'E 'R VOL ;G H. 
, 'LaetoDs 'no 'in p1aets GeS pylaers AB ,int4 vervolgh, h:lDghen ;eenan~ 

Ikhaem der felfde f waerte maer vanform en ftofrwaerheyt footvalt,als A:S UI 
dits vervolgh. Eridcis.~-opeabaer.Qat gb.dijck'CltotCHJa~t$hewicbt 
.A B,tottet gl?ewichtop D.ancom- ' ' ' 
mende. Voort gelijck Cl tot IR, . I' 
alfo t'gewicht AB , tottet gewicht 
apE ancommende.Weeromghe. 
lijckCHtotHI,alfoo i'ghewicht 
DP D ancommende;tottetgewicht ' 
'Op,E~ncommende. 

Hieruyt is openbaerjdat fOQder 
aen een liniDG Eals coorde, bin-
gheeen:bekent'ghewichtAB,en " , , ' 
de houden F C D.F C E,oOckbekent'rJjndejaatmCn,çmfegghen,hoe'v~ 
weltel~ deel D~Ç E.tedrashen hcdt. " " , 

~ VERV·OI.GH. 

. Maetby ~dien an -een HOi aJCoo 'hinghen twee of meer ghcwiChten,alS'indc 
'Volghende form.de lini A ReD E F,diens·uyterfte vafipuntenfljn AenF ,aa.­
welde lini 'hanghen vier;bekendeghewichten,alsG ,H.I, K: TIS openbaerdat~ 
men can fegghenhoe veel gewelt dattercomt.aneIck der vijf linicnA B.nc. 
CD, D .E,E F:Wantucckende,byvoorb«1tghefcyt,de1iniG B voorwaert. 
aI~tot L. dac:r na MNcvewijdeghemetBC: IekfeghBN gheeftB M;watt;ge.. 
.. kht G~ Tghene daeruyt voighti5VOOl t'ghewe1to,p ABancommende.' 

, Wcdcc~ 
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lifting weight. But the vertical lifting weight of Cl is equal to thè weight of the 
whole prism. Therefore as Cl is to CH, so is the weight of the whole prism to 
the weight acting on D. And in the same way the weight acting on E is also 
found, provided there be drawn from I to CE the lineIK, parallel to DC; we can 
then say: as the vertical lifting line Cl is to the oblique lifting line CK, so is 
the weight of the whole prism to the weight acting on E. 

But CK is always equal to Hl, therefore it. is not necessary to draw this latter 
line IK, but we have all the requisite known terms in the three sides of the triangle 
HIC, so that we can say as follows: . 

As Cl is to CH, so is the weight of the prism to the weight acting on D. Further 
as Cl is to IH, so is the weight of the prism to the weight acting on E. Again, 
as CH is to Hl, so is the weight acting on D to the weight acting on El). 

4th COROLLARY 

But in order that we may make our proposed explanation of the property of 
weights hanging on cords even clearer, let the prism AB be pulled down in such 
a way that it be now in the place shown below 2); then by the 3rd postulate 
it does not cause on that from which it is. hanging any different weight from 
that it first did, when hanging higher. Therefore the foregoing proportion of. 
the 3rd corollary still holds in the figure of the 4th corollary. . 

5th COROLLARY 

Now let us hang instead of the prism AB in the 4th corollary anothet body of 
equal gravity, but of any form and specific gravity, viz. AB in this 5th corollary. 

, Then it is also manifest that as Cl is to CH, so is the weight AB to the weight 
acting on D. Further, as Cl is to IH, so is the weight AB to the weight acting 
on E. Again, as CH is to Hl, so is the weight acting on D to the weight acting 
on E. 

From this it is manifest that if from a line DCE as cord there were hanging a 
known weight AB, and if the angles FCD; FCE were also known, it can be said 
how much weight each part DC, CE has to carry. 

6th COROLLARY 

But if there were thus hanging on a linetwo or more weights, as in the fol­
lowing figure the line ABCDEF, whose extreme fixed points are A and F, on 
which line there are hanging four known weights, viz. G, H, I, K, it is manifest 
that itcan be said how much force acts oneach of the five lines AB, BC, CD, 
DE, EF .. For if, for f:!xample, the line GB be produced to L, and MN be then 
drawn parallel to BC: I say BN gives BM, what the weight G? What fqllows 
therefrom is the force acting on AB3). 

1) Here, once again, it is seen that Stevin was fully acquainted with the parallelogram 
(or triangle) of forces. . 

3) Actually this figure is found opposite these words. 
3) Up to this point Stevin has always spoken of the weight to be carried by a fixed 

point or of the force acting on that point. Here there is some doubt whether "force 
acting on AB" means "force on A acting along AB" or "force· on B acting along BA" 
It is probable that the first meaning was intended, but Stevin is fully aware of the fact 
that the second force is equal and opposite to the mst. 
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WEEGCON ST. VAH HaT TAVWlèHT: ,.t, 

Weerom B N gheef[ M 1'4' , wat T'ghewicht G ~ l'ghene daeruytvolght Is 
voor ['ghewelt op B C aneommende. 

bet andermael H C VOOlwaert ghetrocken worden tOt O,cn B P evewijde. 
ghe met CD: lek fegll C P gheefc C B, wat t'ghewicht H? T'gene daer uyt comt 
is voor t'ghewelt op B Cancommende. Waer uyt bIijckt datmen alfdan t'feIvc 
fal moeten vinden, datmen te vooren van Be vant : En Coo voort met al d~an­
der. Hierafen van meeranderheef[ fijn VOl\. ST ELI CKE G HEN A DEda. 
deli<:ke proef ghedacn J en bevonden die gantfchelkk f overcommcn mctte 
* fpiegheling. ... ~ 

De everedenheyt deS2.7 vcornets candeur aridèr manier uyt gefproken wor­
den danäaer gedaen is, waeruytlichterwercking volght. Om t'welck by \'oor .. 
beelt te verclaren,laet hier andermael gefteltwOtdé de form des [elven "7 voor. 
tiels J alwaermen feght J gheIijcldchcefhef. . .• . 
wicht tot rcehthefwieht ,alfodek fcheefhef .. 
\vichttot fijn rechthefwicht. MaeI om dit 
dcurander manier uyt tefpreken J waer uyt 
lichter wercking volght ; ick treek tuifchea 
rechthefiijn en fchcefhefiijn, een' lini als L P 
evewijdighe met FM: 'I'welck foo wefende. 
ickfegh nu, ghelijck rechthefiijn tot feheef· 
heflijn ,alfoot'ghewicht des heden pylaers, 
tot haer fcheefhefwicht J dat is, ghelijck E P ei 
tot EL, alfoo t'ghewichtdes pylaers tot G. 
Wederom ghelijck EP totP L, alfoo t'ghe­
wicht des pylaers tot H : Na welcke manier 
bet vinden der onbekende palen openbaer. 
lickcorter valt, als na d'ander. Merckt noch 
dalmen in plaetsvan L P,oock fou de hebben meugen trccken een lini tufi"chen 
d'anderrechthefiijn en haer fcheefheflijn, als hier M Q evewijdeghe met E L. 
waer me men dergelijcke foude meugen doen als met L F gedaen is, en tot een .. 
felve befiuyt commen : Want ghclijck P E tot EL, alfooQF,.tot FM, uyt oit.·· 
iàeck dat den driehouck F M Q,even cn gelijck is met L P E,àeUI dien Q! cve· 
wjjdCihc iunet P E, en M F met LP. . . 

Q.j VEa· 
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Again BN gives MN, what the weight G? What follows therefrom is the force 
acting on BC. . 

Let HC again be produced to 0, and BP drawn parallel to CD. I say: CP gives 
. CB, what the weight H? What follows therefrom is the force acting on BC. 
From which it is evident that the same will then have to be found that was 
previously found of BC. And so on with all the others. This and several other 
things his PRINCEL Y GRACE tested in practice and found to be entirely in 
agreement with the theory. 

The proportion of the 27th proposition can be expressed differently from the 
way in which it has there been done, through which the construction is easier: In 
order to explain this by means of an ex~mple, let there be taken again the figrire 
of this 27th proposition, where it is said: as the oblique lifting weight is to the 
vertical lifting weight, so is each oblique lifting weight to its vertical lifting 
weight 1). But in order to express this differently, through which the construction 
is easier, I draw between the verticallifting line and the oblique lifting line a line, 
viz. LP, parallel to FM. This being so, I now say: as the vertical lifting line is to 
the oblique lifting .line, so is the weight of the whole prism to its oblique lifting 
weight, that is: as EP is to EL, so is the weight of the prism to G. Again, as EP 
is to PL, so is the weight of the prism to H 2). By which method the finding 
of the unknown terms is obviously shorter than by the other. It should also be 
noted· that instead of LP one' might also have drawn a line between the other 
vertical·lifting line and its obliq~e Ffting line, such as here MQ parallel to EL, 
with which one might d9 the same as' has ·been done with LF, and come to the 

. same conclusion. For as PE is to EL, so is QF to FM, because the triangle FMQ 
is equal and similar 3)to LPE, since QF is parallel to PE, and MF to LP. 

1) Stevin naturally means to say: as the oblique lifting fine is to the verticallifting 
fine, etc. 

2) This of course is true, but it is quite a different thing from what was taught in 
Prop. 2.7. The object of the latter was to find the ratio of the vertical and the oblique 
forces which have to act on a given point in order to keep a body in equilibrium, if 
at another point a vertical or an oblique force is also acting on it. Stevin here determines 
the ratio of each of the aforesaid forces to the weight of the whole prism. It is no longer 
the ratio NE: LE which matters, but PE : LE, where PL is parallel to FM. 

3) Only similar. 
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184 J DEELt)iS!YVOVean :])11\0 

8 V ER V:OLG-H. 

Tot hier toe is ghefeyt van ghé\Vichten'hangbe11de an twee linien : mtV'ol .. 
ghende willen wy'handcIen van ghewichten anImeer dan twee=linien;hangen.; 
de: Tot deren eynde fegh i ckaldus:l.aet ". '. 
ons andermac1 nemen de f01'1l1dcs . 

'5 velvolghs , 'welc1~e fy de onderfc:hle­
ven dcfes'S velvolghs, ruieenelick daei . 
in vclféhiHende ,dat de Hni C{i bior 
comt over een catrol'an K, :fula dat 
hoewel KeF een rechtdiniis; 'noch~ . 
. tans :comtfe . fcbcefh011tkicb 'op.dèn 
6chtçinder: Voon fy dit ghewichtA B 
t"felve,en detweehoueken D'CF,FCE 
oock de fclveo Dit foówcfende,tis ken.' . 
ndic:k dat wy hie[ meughen fegge~' als· 
hit 5 vervolgh, ghelijck C I,totCH, al­
foo t' ghewicht A B·tottet.ghewicht op 
D 'an'commende: Voort ghcli;ck C IJ 
tot I H,alfoo eghewicht AB tOttet ghe­
Wicht op Eancommende:Wcelom ge­
lijèkC~, totHI,alfot'ghewichtop D 
ancommende,touer ghewidltep E an .. 
commende. . . 

Hieruyt is openbaer dattooder:tb een Uni DeI 2ts êoorde,hinghe:een'~" 
wicht A B, datmen cao fegghen hoe veel gbcwekclà dcd D'C, C E,·tedO(Ij 
lieèft. . 

9 V' E R 1/ 0 L G Ho, 

'Sooeen ghewichtbinghe an drie1inien,alsbier onder, t~ewidttA B háh: 
gbe1}de ande twee linicn CD, CE, macr de felvc-CE ande .tWee linic:nE;F, 
f G ,fUIa dattetghe\'iicht AB 
hangt ande . drie llnien C DJ 
EF ,·EG,tnen can weten hoe 
veel gheweltdatter op eleke del: 
felvedrielinien ancomt. Want ~ .. 
dCur het s vervolgh'is openbaer ,p. 
watttr op eDen CE ancomt: . .' .' a" .. ' 
Mart ·bekentweièndeWlt ghe­
welt op C E ancomt, foo weid 
deur het S vervolgh gheweteR 
wattéropelcke der tWee linkn 
E F,E Gancottlto 

Maer fooder 'ànde ·lini C D 
hier boven ghehccht waren 
fuleke twee trt:ckendtlinien als 
an C E,gelijck hier onder D H. 
DI, tis openbacr dattet ghewichtànyder dier nveelirilén,lilfoo :bektnt(àUcfc­
wordenghelijckovel d'anderfijde, en vervolghens dat bekent loudeJijn hoe 
veel sbcwelt op ydeI rkl: Vier linicn·EF, E G,D H,·D Iancomt., t'l1 OQck dank 

linJen 
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Sth COROLLARY 

So far weights hanging on two lines have been discussed. In the following 
we will deal with weights hanging on more than two lines. To this end I say as 
follows: Let us take once more the figure of the 5th corollary, which shall be 
the one below, of the sth corollary, differing only in that the line CG here passes 
across a pulley at K, in such a way that though .KCF is a straight line, it comes 
at oblique angles to the horizon. Further this weight AB shall be the same, and 
the two angles DCF, FCE shall also be the same. This being so, it is obvious that 
we can here say, as in the 5th corollary: as Cl is to CH, so is, the weight AB to 
the weight acting on D. Further, as Cl is to IH, so is the weight AB to the weight 
acting on E. Again, as CH is ,to Hl, so is the weight acting on D to the weight 
acting on E. 

'From this it is manifest that if on a line DCE as cord there were hanging a 
weight AB, it can be said how much force each part DC, CE has to carry. 

9th COROLLARY 

If a weight were hanging on three lines, as below, çhe weight AB hanging on 
the two lines CD, CE, but this CE on the two lines EF, FG, in such a way that 
the weight AB is hanging on the three lines CD, EF, EG, it can be known how 
much force acts on each of these three lines. For by the 5th corollary it is manifest, 
what force acts on CD and CE. But if it is known,what force acts Oli'CE,' it is 
known by the Sth corollary what force acts on each of the two lines EF, EG. 

But if to the line CD' above there were attached two such drawing lines as at 
CE, as below DH, Dl, it is manifest that the weight on each of those two lines 
would become known in the same way as on the other side, and that consequently 
it would be known how much force acts on each of the four lines EF, EG, DH, 
Dl, no matter whether the lines as DH and EF and the like come in the same 
plane or not. 

t 
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'WEEGHCONST, VAN, HBT TAVW'IC:HT~ Ut 

Unien als D H en E F met dierghelijcke, commen in een felve plat of niet. 
Merckt noch openbaer te fijn dat de linien als eEG, C E Fen dierghelijcke. 

aict I~ht en eonnen wcfen,maer moeten een houd hebben àn E, want de Uni 

I F eenighe ghewelt doende deur (gheftelde , moet de lini eEG nootfakelick 
ecnighe (lOmIC ghcven an E,alfoo oockmoct de: lini E G ande ~ CE F. 

Maer fo andc lini E F hier boyen, ghehecht ware~ fulcke twee trcckende n; 
nien als F K, F L hiel onder) men can weten om ae voorgaendc redenen hoe 
veel ghewelt datter ancomt op elek der twee linien F K, F L :En vCrvolgenshoc 
veelanelckdervijflinien DH, D I,F~F L, EG. Enfoo voonintoneyndc:­
ück met aJlen andacn dierghdijckc. 

JO VER. 
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It should also be noted that it is manifest that the lines as CEG, CEF and the 
like cannot be straight, but must have an angle at E, for if the line EF exerts 
some force, Dy the supposition, it must necessarily impart some curvature to the 
line CEG at E; the same must also be doneby. the line EG to the line CEF. 

But if on the line EF above there were attached two such drawing lines as FK, 
FL below, it'can be khown for the above reasons how much force acts on each of 
the two lines FK, FL. And consequently, how much force acts on each of the five 
lines DH, DI, FK; Ff., EG. And so on ad infinitum with all other similar cases. 
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lS6 1 DE EL DES B Y VOV.GHS D E.R 

10 :V E 'RVOL G H. . 

. Tot hier toe is ghefeyt van een-shewicht als A B;hanghcode aD eeD'lin'} die 
fircckt totç, en commende wnde felve C twee ander linien C 0., CE. Maer 

'17Itori.t. foder vändie Cfukke4iii:ie liniell qqamen,de*fpiegclingen vallen anders. om 
Jaier af met ()nderfehcyt tefpreken kkfcgh aldus: De voorfehr~ven drie. Iinkn 
fijn oHn een fel ve plat, of niet: In een felve wefende, het voorfiel cn heeft geen .. 
-"nich fektE bdluyt. Lact totvoorbeelt A,B eenghewicht fijn,en·dedrie llniell 

. . . '. . . 

daertànhangtfijhC D,CE,CF: De linivanC'totletghewicht lYC G :Latt 
daeI na de lini C F deurfneeD ofghebroken worden,fulcxdauet ghewicht A B 
bIijve hanghen ande tWee liniea'C D,C Ej t'weld; foOfijnde , t'ghtwicht AB 
blijft op fijn felveplaets, en. de tWèe boueken D CG ,E C Gblijven oock de 
feI ve fonder verandering; hoewel nochtans op de twee linien'C 0 ,C E, nu 
meer gewelt aneomt dan eeI de lini C F del1rfneen was, wantfe d'ánder rwee Co 
veel verlichte,als heur ghew~h veroirfaeCkte : Mae'r de ghewelt càn an CF gbc. 
fielt worden van oneyndelicke verfcheydenheden, d'een grooter aJsd'andet, 
waer uyt openbaedick blijckt fukk voorftel gbeeneenich feker'bdluyt tch~b­
ben,ghc:lijck het voornemen was te vcrclarcn. 

1'1 VER vo LG H, 

Maet (00 de bovefchreven drie linienin twee verfcheydeii platten warcn;het 
voorfiel en heeft maer een bdluyt,endat bekent. Laet by voorbeelt t'geWicht 
A Bhierondergenomc worden te hangen ande drie linien C D,CE,CF.Màer 
foodat/è nu ni~lal ineen felve plat en l1jn, voort is'CG de lini van C tottetge­
wi,ht. Om nu'te vinden t'ghewichtop een der drie linien aneommende, -alsop 
C F,ickneem de ghemcenefnedesplats daerC 0 ,C E in fijn, en des plats daer 
G C,C Fin fijn,welckc ghemeene Ine ry ddini C H: De fdve ghenomen voor 
lini daer t'ghewich~-A Ban hangt;en cl'ander twee C D, C E doorfneen,of ght:­
booken fijnde,fulcx dattet alleeneUckblijft hanghenande twee lir!ien CH,Ç F. 
lis kennelick dat den houck G C F de feIveblijft,dietèw;lS voorde deurfni;diJlg 
dep twee linienC D, C E; ende gheweltdieccrft·op C F anquam, blijft na de 
doorfnijding ooek de fdve: Daerom ghenOmen t'ghewicht A B te hangen ande 
\'oorfchreven twcelinien CF. C H,foo is deur het S vavolgh bekent wit ghe. 

welt 
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lOth COROLLARY 

So far a weight has been discussed, such as AB, hanging on a line extending 
to C, with two other lines CD, CE coming from this C. But if from this C there 
came three such lines, the theory is different. In order to make a distinction, 
I say as fo11ows: The above-mentioned three lines are either in the same plane or 
not. If they are in the same plane, the proposition does not have any single 
definite conclusion. By way of example, let AB be a weight, and let the three 
lines on whichit is hanging be CD, 'CE, CF. The line from C to the weight shall 
be CG. Thereafter let the line CF be intersected or broken, in such a way that the 
weight AB continue to hang on the two lines CD, CE. This being so, the weight 
AB remains in the same place, and the two angles DCG, ECG also remain the 
same, without any change, though nevertheless there now acts more force on the 
two lines CD, CE than before the linè CF was intersected, because it relieved the 
other as much as was caused by its own force. But the force on CF can be taken 
of infinite variety, one greater than the other, from which it is manifest that this 
proposition does not have any single definite conclusion, as was intended to be 
set forth. 

l1th COROLLARY 

But if the above-mentioned three lines are in two different planes, the pro­
position has only one conclusion, and this is known.For example, let the weight 
AB below· be taken to be hanging on the three lines' CD, CE, Cf, but in such 
a way that now they are not all in the same plane. Further CG is the line from C 
to, the weight. Now in órder to find the weight acting on one of the th ree lines, 
viz. on CF, I take the common intersection of the plane in which are CD, CE, 
and the plane in which are GC, CF, which common intersection shall be the line 
CH. If this is takenfor the line on which the weight AB is hanging, and the 
other two CD, CE are intersected or broken, in such a way that it continues to 
hang only on the two lines CH, CF, it is obvious that the angle GCF remains the 
same that it was before the intersection of the two lines CD, CE, and the force 
which first acted on CF also remains the same af ter the intersection. If therefore 
the weight AB is taken to be hanging on the above-mentioned two lines CF, CH, 
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WEEGHCONST, VAN HET TAVWICHT. 181 
welt op C F ~~comt. En at(oo fal 000; bekent worden wat'gheweft op c1ç'kdei 
zweeander Jmlcn CD, CE ancomt. . . . .. 

Tis oock openbaer dat (,y "fdien an eenige, of art eleke de{er drie trcckende Ji­
~ien noch ander treekende linicn quamen • na de mariièr des 9vCIVOl&hs'; dat 
bekent loude worden wat ghewe1t op ydetancolllt. ' 

u- VERVOLGH. 
By aldiC'D een gnewicht hinghè an tukke vier finien, gheJljckt int J J vno • 

. volgh an drie hangt. t'voorftèl cn beeft gheen fèker eenich. be!luyt. Laet tot 
voorbè:clt A, B,C, D, als in gronttevckening, fijn vier üyterL\e bovènfte pilnte" 
der vier linicn daer an deur rghcdacht het ~cwicht ~angt: De hanghéil<lC 
fwacrheytsmiddellijn deS (elfden fal ,ommen ofindc lini 1\ .0, of daèr buften 
binnen den driehouck A DB ,efbinnen den driehóuck AD C.(want buyten 
~kl1 \ lahoud; ABC I>iofin fijn omtrcd; ti:: vallen isonmeuge4ck) Matr ind~ . . . llîIi 
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it is known by the 5th coroliary what force acts on CF. And in th is way it will 
also become known what force acts on each of the two other lines CD, CE. 

It is also manifest that if to any or each of these three drawing lines there 
. were added more drawing lines, in the manner of the 9th corollary, it would 

become known what force acts on each. 

12th COROLLARY 
\ 

If a weight be hanging on four such lines, as itis hanging on three lines in 
the luh corollary, the proposition does not have any single definite conclusion. 
For example, let A, B, C, D, as in the plan, be four upper extremes of the four 
lines on which the weight is conceived to be hanging. The vertical cent re line 
of grilVity of the latter will come either in the line AD, or outside it within the 
triangle ADB, or within the triangle ADC (for it is impossible that it should fall 
outside the quadrilateral ABCD or in its perimeter). But if it falis in the line 

-.0""",-. 
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lJ~ I DtiEL D·"S- BYVOVGHS Dtll 
lini ADvalfende, tis kenselickdat de~lt der twee linicn onclcrll enC 
commende , wel meughen verlichten degbcwelt der twee linim QDdcr A. CR 

D commendc, maer dcghe~lt-des,drie.· . 
houcx cücr twee linien, te weten -di' rwce: 
i>nder A en D, metle <ieMe AD, -en criicht 
. gheen \'CJ'andering .:En <laerom meu· 
gen oneyndelicke verfcheyden grooter en 
decnder ghcw{:ldenande linicnonderC, 
13, ve.rvought 'Worden, die deghewdden. 
op Aen D ancommendevcr.andcre,n,blit­
vende nochtansdeformvan t'gheghcven 

. (, .. 
de [e1vt, ftilcx dattergheen feker <enieft . 
'bdluyt en.ÏS. Maer vallende de hanghendefw:ierheyrs middellijn ineen da . 
<lriehoocken, iek neem indcn driehouclt AD Bant'punt E , tiske11l1.elick dat 

. alfdan de ghewdt Opt punte aricoml1lctlde,gheen verandering engceft ande ' 
'ghefialr der.driClinien commènde onder A, B, D,waer uyt hetfc1ve alfvoolen 
voIght,tew{:teri fulek voorfiel ghee.n fekercenich befluyr tehebben. 
. Noch valt hier dit tebedencken: Anghefien t'voorfiel meteen gewicht has. 

. -ghen~ an vier Iinien.als indi( J 2 vervolgh,ghcen feker eenich bdluyt en hecf~ 
'(00 en faluyt nóchftercru reden, t'voOrftcl met meer dan vier linie·n gheen fe. 
ker eenid! befluythebben. Voort anghefieo-een ghewicht hanghende an drie 
Jinieri diè: ineen klve pladijn ,aliintlo vervolgh, g~een feker e~ichbdluyt 
oen hebben, foo en fal uyt n~h fierder reden ecngbewicht hang~endc aD vier 
dmee~U~-diemecnfelveplatfijo,gheeD{eker«Dichbetluytbcbben. 

M E'RCK T .. · 

Eenlicbaem can 110èh hanghen an~ielinim 'dpctn andenvijre:.(lan de 
voorgaC!ode des i I vervolghs,te weten foo dat de linien·ant lichaem ~lf tot ver .. 
fcheydClJl;p1aet1èn ghClrechtlfijn,in 'fu1ckervougben·datfc voortgétrockeD ner. 
pens ip'c.en fcl~l1untC!'ll vcrgares,ghelijckt nootfakclickgebe~ àlft'ichaem 
.alleenelickán twce1inicnbangtdcurbCti2 s voorftd deS! wa"'. Maer boe ge. 

. vonden fàl'~brdCnt'gheWichtopy~ván Cukkedrieliilk:n ancomm,c,nde;daer 
,beb ickop gedacht~maerint bclèhrijven va'n defen ~nis t~begecrde my niet ver .. 
'1i:henen, watter~ ander'mad ofcómmcn wil,·ofw~t ymant an4crsdaeria 
:fàl d~D~f,niet,~t!wc~[.(IeD tijtlecren. . 

'UV''E 1~;.:V 0 ol.: G,S.-,.- .. ". " '-', ~ ... - .. ' ',,' 

'Tmbier loei! glîcreytvan!hCwicl1ien~:i:ng~~~;r.lu!ó'li~~uYt~n 'pun.t 
"VanWelckc.tWee of drie anderliöièiÜi.a vedèheydeitOiridi ftrÇcliei1i\Vaerdeut: 
'Openbaet ûin detghelijckewièhrighe gheda:eriten, VlUrfWacrheden~ hanghendc 
4D tweeofd~ li.nicn, ·die a~ fclve:fwaerhcytghcheduai~~ v~rt. 
fueckende,~. n iDcJe;baQgllendem.aetheyts'mi~. lli.j~. in een. ,.lelve ~~r. 
l.aetbyvoorbcdrABecn.fwa.:rbeyt·ûm ,hangbeDdc,ande tyvec ·lhdcnDC. 
:EC;vc:rfa~ç.jI.lÇ;en·h.eDdeandefwaedlcyts.middellij~;CP~Om:hic1: 
.afte; ,vindende gbciweltop.elGk-dertwee linienD.Ç:,ECa1lC()mmc~de, men 
trecktFCvoorwaert~áG~enuyt~nichpuDfin:w.C'ïick.:nccmH,~enlini tot 
jn·C G,aI$H l,cvewijdi~t:C,E. _TwckkfQOf1ijD~ .. ~~ <Jal ghelijck 

'. . " . '.' " .... . . . Cl 

.\ 
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AD, it is obvious that the forces acting on the two lines represented by Band C 
can indeed relieve the force acting on the two lines represented by A and D, but 
the form of the triangle of those two lines, to wit the two represented by A and D, 
with the third AD, is not changed. And therefore an infinite variety of larger and 
smaller' forces can be applied to the lines represented by C, B, which alter the 
forces acting on A and D, the form of the given figure nevertheless remaining the 
same, so that there is no single definite conclusion. But if the vertical centre line 
of gravity faUs within one of the triangles-I assume in the trillOgle ADB in 
the point E-it is obvious that in this case the force acting on the point C does 
not change the position of the three lines represented by A, B, D, from which 
foUows the same as before, to wit that this proposition does not have any single 
definite conclusion. 

In addition the following should be borne in mind: Since the proposition with 
a weight hanging on four lines, as in this 12th coroUary, does not have any single 
definite conclusion, a fortiori' the proposition with more than four "lines will not 
have any single definite conclusion. Further, since a weight hanging on three 
lines which are in the same plane, as in the IOth corollary, does not have any 
single definite conclusion, a fortiori a weight hanging on four or more lines 
which are in the same plane will not have any single definite conclusion. 

NOTE 

A body can also be hanging on three lines in a different way from the fore­
going one of the 11th corollary, to wit in such a way that the lines are attached 
to the body itself in different places, so that, when produced, they never meet 
in the same point, as necessarily happens when the body is hanging only on two 
lines, by the 25th proposition of the lst book. But as to how the weight acting 
on each of such th ree lines is tobe found: I have thought about this, but I have 
not been able to find the required construction; time will show whether I shall 
succeed another time, or what someone else will find in this matter or not 1). 

13th COROLLARY 

So far weights have been discussed which are hanging on a line, from a point 
from which two or three other' lines extend in. different directions. From which 
are manifest such static . properties of gravities hanging on two or three lines 
which, attached to this gravity and extending upwardly, meet in the vertical 
centre line of gravity in one and the same point. For example, let AB be a gravity 
hanging on the two lines DC, EC, meeting in C, and hanging on the centre 
line of.gravityCF. In order to find from.this the force acting. on each of the 
two lines DC and EC, FC is produced to G, and from some point in DC-I 
take H-a line is drawn to CG, viz. Hl, parallel to CE. This being sa, I say that 

1) Stevin here comes up against the problem how to resolve a system of forces acting 
on a rigid body along skew lines, a problem which was not adequately solved until 
the beginning of the 19th century. 
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WE~GCO,N~ST, VAN HET t' AV\VICHT.· 189 
Chot'CH,àlfoot'ghcwicht A. Btottetghewicht op D ancomll'tendè. Voort 
,hèlij<:kC I tot I H ,alfoo ghewiçht AB,' tottètghewimt op E aOG<?mmc:nde-. 

Wederom ghelijckCH tot IJ I. alfoo t'ghewicht op 0 . ancommendë., forDec . 
ghewicht op E ancommende, waeraft'bewijs blijckt int S vervolgh. 

Tisooèk op(nba'!![ dat fulcke eygbenfchàppen als ~feyt fijn te vanen inde 
formen van ghedàente dçs9,IO,I I en u vèrvolghs,dergheli;cke eyghenfchap. 
pen oock1e vallen in derghelijcke formcn van gh~enle dcfes 13 VCEvolghs·. 

Y·AVWICHTS 

EYNDE. 
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as Cl is to CR, so is the weight AB to the weight acting on D. Further, as Cl 
is to IR, so is the weight AB to the weight acting on E. Again, as CR is to Rl, 
so is the weight acting on D to the weight acting on E, the proof of which appears 
from the 5th corollary. 

It is also manifest that such properties as have been said to be present in the 
figures of the 9th, loth, l1th, and l2th corollaries also exist in similar figures 
of the 13th corollary. 

END OF THE CORD WEIGHT 
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CO R TB E ·G R Y P 
DE S C A Tl\. 0 L WIe H T "5. 

VORS TELICKEGHE NAD E 

~.~m.l'Jeu'1Ienlw1de het boe~k DelIeforcificatÎoni 
~~~/n i Buonaiu to Lorini,em:LurinO'Vulefen een 

llf.)aI7aef~an'CaI1"()Uen, 'Vvaer irJ.ghefeyt 'Wort 
'VangheV1!ichtenalleenuckrech. topgaende,deur . 
treekende crachtenrecht neeMll?aert 'ilrecken-

de: En dat nochfans metier dael dic7Jl?ili de fe/~e niet recht op en 
neer en gltÇn,fo.ühy begheerieh gevveefl ooekte ~srftaendecrach­
ten, retfen enOlrfaken der (cheeve,omalfoo ~an difin handel rooI .. 
commenkennir ti heMen, q)velckegheneg hentheyt oockingenoueh ... 
foem reden ghegront fchijnt,~hemera cafroDen dtu!elick fier ghe­
bruyckt iV1fOrden;tot óptrecking roan groote ghcrovlchten, en dat­
let fomrovqlen oirboir· can fijn, roan te roooren te vveten wat 
macht datfe,. behouft om een tVOorj;heftelde fuJ1aef'heyt op te tree-

, 'ken. Nu atfoo hy hem gheoeffent hidde inde 'lJoorg aende VVeegh ... 
confl,mettet eerftedee/des Byvoughs;'Vvaerdiurdevvichtight. 
ghedamten des Catrolvvichts grondelick connen''Vernaen rol?or ... · 
den,endathyhemdadelickdaertoe,begaf,foohebick i'ghene dtter 
af ghedaen 'Vviert ondtr fin 'Vl?ifèonn;gheghedachtenijJen ~Ir-
I[)ou.ght,als roofght. . 

v 0 01\· 
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ARGUMENT OF THE PULLEY WEIGHT 

As his PRINCEL Y GRACE had looked through the book Delle Fortificationi di 
Bllonaillto Lorini 1), and had read therein a treatise about pulleys, in which weights 
moving only upwards through drawing forces tending straightdownwards are dis­
cussed, and because nevertheless in practice they frequently do not move straight 
up and down, he was anxious to understand also the forces, reasons, and causes 
of the oblique weights, in order thus to have perfect knowledge of this matter, a 
desire which also seems to be founded on sufficient reasons, seeing that pulleys 
are frequently used in practice for pulling up large weights, and that it may some­
times be useful to know beforehand what. force is required to pull up a given 
gravity. Now having exercised himself in the preceding Art of Weighing,with 
the first part of the Supplement, through which the statie properties of the pulley 
weight can be thoroughly understood, and because he applied himself to it in 
practice, . I have incIuded the matter referring thereto among his mathematical 
memoirs, as follows. 

1) Delle fortiftcationi di Buonaiuto Lorini, Nobife Fiormtino, Libri Cillque. Venetia 1592, 
1597, 1609. We do not.know which of these editions it was that Maurice consulted. 
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WeEGHCONST, VANT CATROLWICHT. I9! 

VOORSTEL. 

T' onderfoucken de ghedaenteder .ghevvich ten opghe .. 
trocken met catrollen. " 

EER wy totte {acck<ommcn runen 'inrgheine~n dit fegghen: Als wy [pre. 
ken vaneen ghegeven ghewicht; menmachfich int ghroacht beelden, 

. om vandc faeck met voJcommenheytc:laerlicker te handelen, dartet ghe. 
wicht desonclerften carrols,merret ghcwicht daer an hangende, t' famen maken 
l'ghegevcn gcwicht;voortc:altet ycrfchil derfwaerheyt veroitfaeckt deur de tau, 
hier voor gheen verfi:hil ghcllomen en wort. 

I Voorheeltmtlreohtwich/icheyt. 
. " Laet indcese~rftcfolmAecncatrolfijn; hanghende daeran t'ghewiCht B, 
de tau Iy C DE F,wicns lwcedeelcn CD, FE,evcwijtván ma1candcr fijn, of 
bc:j'de lechthou;.kich (lip den * lichteinder. Dit aldus werende, cn het hed ghe. Hori%,.MJfertl. 
wicht B alîoo hanghcnde allrlc twee deeJ.en CD, FE ,cn op ydcI deel e\'eveel. 

". ghcwclts an,onunendc,foo hal!gt om de draeycndcbeweeghlickheytder fchijf 

11\ yder deel den helfrvan 'B : DaeroR! (00 ymant fijn bantfleldc ant punt F, 
l1oude.ndc l'gbewicllt ia die tlandt i op fijn handt (oude (ommen den helft da 

" B. 3 fwaer-
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PROPOSITION 

To investigate the properties of weights pulled up by means of pulleys. 

Before coming to the point, we shall say this in general: When we speak of a 
given weight, in order tç> deal more cleady and completely with the matter itis 
to be imagined that the weight of the lowest pulley together with the weight 
hanging thereon constitutes the given weight; further that the difference in gravity 
caused by the cord is here taken to be no difference. 

lst Example, with vertical weights 

In this first figure let A be a pulley, on which be hanging the weight B, the 
cord be CDEF, whose two parts CD, FE, are equidistant from each other or both at 
right angles to the horizon. Thisbeing so, and the whole weight B thus hanging 
on the two parts CD, FE, and an equal force acting on each part, there hangs, 
owing to the rotatability of the disc, on each part the half of B. Therefore, if a man 
applied his hand at the point F, keeping the weight in that position, his hand 
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f\vaerheytvanB, waet uyt dc'oiIfaeck.blijc:kt, waeromdegh'cwicbten· álröo met 
een eatrol lichter opgetrockcnwordendan fonda eatrol. Merekt nochdaU'ncn 
hier fiet plaets tebouden defeghemeenewecghronftighe reghel: 

Ghelijck weell desdoenders, tot weehdes lijders. 
Alfooghewc:1tdes lijders,totghewelrdes doender!. 

Want de hant :lnF , welckc: hier doender is ,opgaende 2 vocten, t'ghewieht:8, 
datS hier lijder ,en gaet maêr op 1 voet, endatombekendeoirfaken. . 

Deur t'ghene tOt hier toe ve1"cla'tnis vande eerfie form, alWàer t'ghewicht 
op·ghetrocken wort over een fchijf, canmen vçrfiaen derghelijcke ghedáente 
warineerment tree kt over twce fchi) ven • als in dees tweede form, alwaer C 

Wceto~~ tander uyte~fte der tau beieyckent: Want net ghewKbt B dan h:lngen. 
de an drie tauwen • die dek een derdendeel draghen, [00 en heeft de hant an 11 
dan maeI deghewdt te doen ~ancendtrdendeeldts ghegh~'en ghewichts. 

En~ 
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would have to carry the half of the gravity of B, from which appears the cause 
why weights are thus pulled up more easily with- a pulley than without a pulley. 
It is aiso to be noted that the following common ruie of staties is here seen to hold: 

As is the path of.the doer to the. path of the sufferer, . 
So is the force of the sufferer to the force of the doer 1). 

For the hand at F, which here is the doer, rising 2 feet, the weig~t B, which here 
is the sufferer, rises only 1 foot, such through well-known causes. 

From that which has so far been set forth about the first figure, where the 
weight is pulled up over one disc, similar properties can be understood. when the 
weight is pulled over two discs, as in· this second figure, where C agairi designates 
the other end .of the cord. For the weight B then hanging on three cords, each of 
which carries one-third, the hand at F then need only exert the force of one-third 
of the given weight. 

1) This is a literal translation of Stevin's . Dutch rendering of the rule which in Latin 
reads as follows: 

Ut spatium agentis ad spatium.patientis 
Sic potentia patientis ad potentiam agentis. 

, 

Stevin translates agens by doend er (doer)and patiens by lijder (sufferer). 

\ 
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WEEGCO,NS,T,~VANT CA Ta QI;\VlCHr.· J~, 
. Ende over n6chéenfchiifmeerloopende.als-in~écsJ form, wint het ghë. 

wichtB dan hanghende an vièrtaU wendie elek een vier~ndeel draghen van B. ' 
(óÖ en hecfrde hant an Fdantnàtrecm viètcndçel. :des ghcwidusB .ghcwclt te 

...• ~ 

doen~ Waer me bekcntis dé ghè:l11eenereghe1 van ghewkhren over n1eerfchij-
ven ghetrockèri fijnde. . . . '. . 

Hier {laet nOCh te dedeneken darmen niettèr daer feIden alfóo art F opwaert: 
tre<:kt, ghelijck wy om daerder bewijs wille inde bovëfchreveri drie formen by 
'\'oorbceltgheftelt hebben. máei:. men doet ghemèenelick detauioopen over' 
JlOCh een fchijf ml!er, om van boven neerwaett t.e trecken alSiri delè .. fonn: 
Doch foois te Weten dat fulcke vierde oftlaedle fchijf, andè hàiu F gheen ver. 
lichting noch vera'nderingdcsghewichtsen brengt. om,dartet gewicht:S maes: 
an vier tauwen en hangt ghelijck inde, 3 form , want ddè lactftc tau: ten vijfde 
tau fchij nende,en is eyghentlick mette vierde al maer een fel ve. Waer by te ver­
ftaen is, dat alliepe die tau over noch honderl fukke,,-atrollen ,dà(den trecker 
daermegheènverlichtingèncrijcht., . , 

Maer foomen vant'v~rnomde dadelicke proef wilde uen, mèn faI an F de­
fer vierde form, in plaets des hants hanghen een ghewicht als doend er, wefende 
t'vierendeel van het oprreckclitk ghèwicht, en fullen teghen malcander 100 int 

, ., werck gheen faUtè çn is, evefia:lt\vichticll bevonden worden. Maer om dat .op­
trèckelitk ghtwl'cht hed volcomtnelick uyt te fpreken, hét is de famme defet 
drie,tewcten t'ghewicht B, t'onderfte catrol A,en t'ghc:wicht vc:roirfacckt deur 
de fwac:[heyt der tau. Ma~r om de fel vefwaerheytdcr lau brec:dcr tc vercJarc:n, 
f(Zlo laet D en E' fijn de uyter!\:c ghèraec:kfelendèr tau fegheó de ièhijf A,Cll G H 

. . '1\ ... deuytér .. 



- 567 -

559 

And when the cord passes over one -more disc, as in th is 3rd figure, because 
the weight B then hangs on four cords, each of which carries one-fourth of B, 
the hand at F then need only exert the force of one-fourth of the weight B. With 
which is known the common mIe of weights pulled over several discs. 

It should be borne in mind that in practice one will seldom pull upwards at F 
in this way, as we have assumed by way of example in the above three figures, 
for the sake of a dearer proof, but the cord is usually passed over one more disc, 
in .order to pull downwards from above, as in this 4th figure. But it should 
be known that such fourth or last disc does not cause any relief or change of 
the weight on the hand at F, because the weight B only hangs on tour cords, as 
in the 3rd figure, for this last cord, which seems to be a fifth cord, is in reality 
one and the same with the fourth. By this it is understood that even if that cord 
ran over a hundred more such pulleys, the puller would not receive any relief 
therefrom. 

But if it were desired to see a practical proof of the foregoing, at F of this 
fourth figure there shall be hung instead of the hand a weight as doer, being 
one-fourth of the· weight to be pulled up, and if there is 00 error in the con­
stmction, they will be found to be of equal apparent weight with each other. But 
to describe that weight to be pulled up quite completely: it is the sum of these 
three, to wit the weight B, the lower pulley A, and the weight caused by the 
gravity of the cord. But in order to set forth this gravity of the cord more fully, 
let D and E be the extreme points of contact of the cord against the disc A, and 

. G and H the extreme points of contact of the cord against the upper disc of the 

\ 
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19' ·~I"E1:.X: taU DVVOVGlfS bElt 
de uyterlle gberacdtfe1en der tau teghen de bovenfte fchijf cks ~vtnfte atroT,. 
L M de uytcrfte_gherac:ckfclcn dertau teghen de bovenfte [duIf des onderfim 

_ catrols; voelt fy N t'llliddclftepuntdeJ: lau tufi"then G cnH ,c:n 0 ,'middclftc: 

punt der tau tuJfchen len K,cn'C t'anderuytttftedcr tau: 1aet voon gbettyC. 
kent woiden in GEt'pilOt P,alfoo datG P-cvenfymetH F ! Daer na in KD 
(punt Q,alfoo dat K Q!ven [y met IL Dit fowefende, N G P is even en cve.­
wichtich met N H F, en 0 I L met 0 K Q.;.Maer C M ~n brengt lichridicyt_ 
noch fwaerheyt by.Su1c'lldattet ghegeven gewichrmcttetcatr~l,nochbe{waert 
worden, [0 veel als veroir{àken de<lrie fikken taus.te weten-dcs-baIfrqntsL ~ . 
deshalfronts DE,enhet recht fiick Q..!? . . 

Merckt noCb dat al[menmet catrollen dadelick yet optreckt,alfoo dattet cyn. 
dedervoortghetrockc:n tau inde Jocht -blijft hanghen. fonder vl~r teghera. 
kc:n,foo veel dat voortghe!rocken deel taus wcègtlt, fooveel fal opcnbac.dià 
del1tr~ullingbewelt behQuven te doen. -. - _ 

2 Voorbeeltmet fc~eef~ichlicheJt •. 
Laet defeeerfieform lijn allinsghelijck d'cerfte des eerfim\oorbeélts) nyt. 

gheno~cn dat de hanrhier an Fniet recht op -en tr«kt ,macrfchccfter fijd~ 
waert uyt, t'wekk Coo fijnde. t'ghewichr op-eleke tau anoommende, WOrt be­
kent deurbet .s vervolgh des J deels delè:s byvoughs der Weeghconfi.Maer om 
dacrafrneteeo wat verclaring tedoen ; iek treek· de 'linidaer t'ghcwicht Ban 
hangt opwaen tot G,als B G, en FE vOOlwaert,10t datfede oneyndclicke doQJ: -
»0 ontmoet, t~welct\1j ÜlH: Dae,l: na uytecnich.punt.derliDi HF alsl,«n 

1iD.i 
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upper pulley, Land M the extreme points of contact of the cord against the 
upper disc of the lower pulley; further N shall be the middle point of the cord 
between G and H, and 0 the middle point. of the cord between land K, and C 
the other end of the cord. Further let there be marked in GE the point P sa that 
GP be equal to HF; thereafter in KD the point Q sa that KQ. be equal to IL. 
This being sa, NGP is equal and of equal weight to NHF, and OIL to OKQ. 
But CM adds neither levity nor gravity, sa that the given weight with the pulley 
is weighted by the weight of the three pieces of cord, to wit that of the semi­
circle LM, that of the semicircle DE, and the straight piece QD. 

It is also to be noted that if in practice something is pulled up by means of 
pulleys, sa that the end of the cord that is being pulled hangs in the air, without 
touching the floor, it is manifest that the pulier will need to exert sa much less 
force as is the weight of the. piece of cord that is. being pulled. 

2nd Example, with oblique weights 

Let this first figure be in every respect identical with the first of the first 
example, except that the hand here. does not pull vertically upwards at F, but 
oblique1y side1ong, which being sa, the weight acting on each cord becomes known 
by the 5th corollary of the 1st part of this Supplement to the Art of Weighing. 
But in order to give at once same explanation of this: I produce the line on. which 
the weight B is hanging upwards to G, viz. BG, and FE forwards until it meets 
the vertical through BG, which shall be in H. Thereafter I draw from same point 
of the line HF, viz. I, a line meeting BG in K, viz. IK parallel to De. This being 
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WE~GCONST,VANT CATRÓLWICHT. l.S)r 
lini gherakende B G in K,als I K evewijdeghe met 0 C.· Twelc~ 100 ûjnde,ick 
fegh ghelijck I K tot K H , alfoo t'ghewicht deur de hant F ghetrocken J t(){fet 
ghegheven ghewicht B: Voortghclijck H I tot I K(die in voorbeelden met een 
fchijfalsditaltijt evelanek moeten fijn, want CD voorrghetrocken wefende 
moet commen in H,en den houck G H I, valt om bekende redenen altijt even 
anden houck G H C)alfoo t'ghewelt op de ha nt F antommende,tottet ghewelc 
op C ancommende, welcke twee maehtenin voorbeelden 1l\et een fchijfals dit. 

o 

alti;t cvcn' m~tcn fijn, doende dek den helft Cèns ghewichts, dat in {ukken tea 
den ii tottet ghegheven ghewieht, als H K tot H I deur het voor(chreven s ver­
volghdes I deelsdefesByvoughsderWeeghconft. 

Maer by aldien de feheeftheekende tauwe liepeover twee of meer [chijven •. 
alles wort ooek bekent. Laet by voorbeeIt defe tweede form fijn alfins ghelijck 
de tweede des eelfien voorbeelts,uytghenomen dat de hant hier an F niet recht 
op en treekt. maer fcheeftedijdcwaert uyt, ('weId: [00 lijnde, t'ghewicht op 
'~lcke tau ancommende, WOIl ooek bekent deur het bovefehre\'cn, vcrvolgh. 
Maerom daer af met een wat velchir~g te doen, ick treek de liDi daer t'gewicht 

. an hangtopwaerttot G, als B G ,enFE voorwaert tot dat[e de.oneyndelicke 
door B G ontmoet ,J'welck fy in H, teyckcnende daer na t'bovenfie punt daert 
bovenfie catrol an hangt met I, en treek Hl, daer na wt eenich punt der lini 
HF als K, een Iini gherakende H G in L. als KL evewijdighe met H I; T'weIck 
foo fijnde,ick fegh gheJijck K H tot L H,alfo t'ghewelt op de hant,ancommen- . 
de tottet gegeven ghewieht:Maet K H is in alle voorbeelden met twee [chijven 
al; dit altijt even an den helft van K L,daerom t'ghewelt op F aneommcnde, is 

, . . ' den 



- 571 -

563 

SQ, I say: as lH is to KH, SQ is the weight pulled by the hand F tQ the given 
weight B. Further, as Hl is tQ IK (which in examples with a disc like this Qne 
shQuld always be equally IQng, because CD being prQduced must CQme in H, and 
fQr knQwn reasQns 1) the angle GHl is always equal tQ the angle GRC) , SQ is 
the fo.rce acting o.n the hand F to. the fo.rce acting o.n C, which two. fo.rces in 
examples with a disc like this o.ne sho.uld always be equal, each being the half o.f 
a weight .which has the same ratio. to. the given weight as HK tQ Hl 2), by the 
abo.ve-mentiQned 5th co.rollary o.f the lst part Qf this Supplement to. the Art Qf 
Weighing. 

But if the Qblique cords pass Qver two. o.r mo.re discs, everything alsQ bec0111es 
kno.wn. Fo.r example, let this second figure be in every respect identical with the 
seco.nd o.f the first example, except that the hand here do.es no.t pull vertically 
upwards af F, but Qblique1y sidelQng, which being SQ, the weight acting Qn each 
co.rd also. becomes kno.wn by the abo.ve-mentio.ned 5th co.rollary. But in o.rder tQ 
give at Qnce so.me explanatio.n Qf this, I pro.duce the line o.n which the weight is 
hanging upwards tQ G, viz. BG, and I draw FE fQrwards until itmeets the infinite 
vertical through BG, which shall be in H, marking thereafter the highest po.int Qn 
which the upper pulley is hangingby I, and I draw Hl, thereafter from so.me 
po.int Qf the line HF, viz. K, a line meeting HG in L, viz. KL parallel tQ Hl. 
This being so., I say: as KH is tQ LH, SQ is the fQrce acting o.n the hand to. the 
given weight. But KH is, in all examples with two. discs like this o.ne, always equal 
tQ the half Qf KL; therefQre the fo.rce acting o.n F is the half o.f the fQrce acting 

1) The angle EHD being bisected by AH. 
2) We are at a lQSS to understand this. If we take this passage as it stands, we find 

Stevin asserting that the force X acting along HF is the half of a force Y determined 
Y HK 

by the proportion - = -. 
- G Hl 

. G HK , 
Now we also have the proportlon - ; hence G2 = X.Y = 2 X2, and 
. X Hl 
since Hl = IK, the triangle KHI would have to be isosceles and rectangular. However, 
not only does the figure show nothing of the kind, but also: why should 'the angle 
·FHK have to be 45 0 ? 
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1"91 ~DEEr. DES BYVOVCHS nIJl &t. . 
den helft des gcweltsop I aneommende, wacr deur op e1ek der drietauwen evt. 
veel ghewcl ts oom t, te weten het dc:rdendce1 eens gbcwich IS, dadn {uleken re­
.denistottetgheghevenghavieht, alsLH ·totHK,daelcm feggllendc in alle: 

~ .• 
! · · · · · · 

~
. • · Jt. 

:--: 
~ , : : _ f : : . . ...... 

! : 
. j'\ ;: .•.. ;: .. .. 

\ ·f i·c' 
\1 : 

··i 
E\ 

\ 

fu'kke voorbeelden., K H ghecft HL, wat t'ghegheven '.ghC:Wkht 1hctderden­
.dendeel van t' ghene daeruyt comt is voordeghewelt op de hant Fancommcn. 
de, en oock op elcke van d'andcr twee tauwen. 

Maer alifer alfoo drie lèhijvenfijn, foo ift kennelick datmen dan moet ne .. 
men het vierendeel van dat uytçammende ghewicht, en foo \;ooIt met aUCA 
anderen. 

pc reden waerom K L hierbovenmeercvewijdeghcmodHijn metH I,dan 
met ccnighe der tauwen, is kennelick deur t' ghenewy van derghelijcke gbefeyt 
hebben int 21:n 3 vervolghvant I deel des Byvoughs derWe-eghcon1l,want de 
hanghendefwaerheytsmiddellijn des gheheels,fu<:ckt deur t'pumH, van weid; 
punt openbaerlickde tweclinienmoeten eommen'daerwyons rekening op' 
maken. TB E S LV Y T. Wyhebbcn dan onderfo"ht de ghcdaente der gile .. 
wichten opghctIockcn lIKt eatlol)en,na den eyfch. 

CA TROLWICHTs 

E YN D E. 
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on I, as a result of which an equal force acts on each of the three cords, to wit 
one-third of a weight which has the same ratio to the given weight as LH to HK. 
Therefore we say in all such examples: KH gives HL, what the given weight? the 
third part of what follows therefrom is the force acting on the hand P, and also 
on each of the other two cords 1). 

But if in this way there are three discs, it is obvious that the fourth part of 
the resulting weight should then be taken, and so on with all others 2). 

The reason why KL above had to be parallel to Hl rather than to anyone of 
the cords is obvious from what we have said about similar things in the 2nd 
and the 3rd corollary of the lst part of the Supplement to the Art of Weighing, 
for' the vertical centre line of gravity of the whole passes through the point H, 
from which point must manifestly proceed the two lines which are used in the 
calculation. CONCLUSION. We have therefore examined the properties of 
weights pulled up by means of pulleys, as required. 

END OF·THE PULLEY WEIGHT 

1) Here the same difficulty arises as was pointed out in Note 2.. 
Y LR 

If really X = 1/3 Y, and G = KR' 

while at the same time 
G LR -=-, 
X KR . 

then G2 =3 X2 or RL2 = 3 KR2. Now according to Stevin, KR = 1/2. KL, thence 
KL2 = 4 KR2 = RL2 + KR2, so that the angle RKL would have to he a tight 
angle, and consequently KR a horizontalline. 

2) When we follow up Stevin's reasoning, we here again arrive at impossihle results. 
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C 0 R TB EG R Y-P 
der vlietende Topfvvaerheyt.-

~~C:~"fllls ghebturt dtttmetivvildeblreyden flktr fchrqlen~ 
-rmt /eetindaer -. in overeyndefiaende ,ontrent 

" 20voeten hooch:tom crijch[volckdaer op-tegaen: 
~~~o;:::-~. MaeraIfootint'Vfjijfeljfomoft nietJe groote/op .. 

[vf'Jaerheyt-hyenfoudt:brengen,fulcx dal de fchuyt 
mocht otnm/flaefl:ten t''Volckint 'Waterv~en, men:hereyde ,om 
. 'Verfikerder tef!pz,een fchuytc.met haer-leere en toebehoörten; 
dacr na verfochtinent _ (jade/iek. -Dit veroirfoeckte my te over· 
tfencken, of~ niet me':ghelicken {oude ftjnJulcx te 'Vl1elen deur 
~eeghconjftgherekentnghenopghefteldeformenen['VI1aerheden, 
fond er de fleck eernint g~oolle moelen maken, en dan' na dade .. 
l,ck te'Verfoucken. 'Tot dten"eynJeruonden en befcbrtven 'Uf'J'J het 
'Votghende * 'Vertooch:Tvl1elckaifment-eenonderfch~den naem 
~ildeghe'Ven,naght'eghènthe'jt'lJant 'Voornatmfteeynde datrt 
toe fireckt;men foUdetmmgm heeten Vertooch der vlietende 
Topfvvaerheyt, dAt iJ 'Van topfol1aerheyt der fiojfen die opt 
~l1alerv"elen, ofdrifven:t 'Vl1ant-vanander top{'VJIaerheyt der 
lIChamen oPI va! /ani, die omvaUen als des /ichaems fol1aerheyts 

-middelpunlü buyten de hanghende fol1aerheytsmidd8Uijn"eTl~ 
ons 'Voornemen niet hier te handelen. 

V E 1\ .. 
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ARGUMENT OF THEFLOATING TOP-HEAVINESS 

It has sometimes happened that it was desired to make eertain vessels, with 
ladders standing upright therein, ab out 20 feet high, for soldiers to aseend them. 
But sinee it was doubted whether this would not eause too great top-heaviness, 
so that the vessel might eapsize and the soldiers fall into the water, a vessel was 
made, in order to be surer, with its ladder and aeeessori~s; thereafter it was tested 
in praetiee. This set me thinking whether it would not be possible to know this 
through statie ealculations of assumed forms and gravities, without first having 
to make the thing on a large seale and then testing it in practiee. To this end we 
found and deseribed the following theorem: whieh, if one wished to give it a 
distinct name, might be ealled, beeause of the ehief end it serves, T heorem of the 
Floating Top-heaviness, i.e. of the top-heaviness of materials floating on water, 
for we do not intend to deal here with other top-heaviness, of bodies on firm 
land, whieh turn over when the body's eentre of gravity is outside the vertieal 
eentre line of gravity 1). 

1) Since the vertical centre line of gravity is defined as the vertical through the centre 
of gravity of the body, this situation cannot arise. Stevin probably means to say: when 
the vertical centre line of. gravity meets the floor outside the perimeter of the base. 
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VANDE V:LIETiNl>E.ToP'SWAEk'AEY'T. 20' 

VERTOOCH. 
,'Een Iichaem vlierende opt vva ter ,neemt daer in al rijt 

tilcken ghefialc,dac fijn (vvaerheyts middelpun't,is in des 
vvaterhoIshanghende [vva erheyts midddlifn. 

11 
G H E GH E VEN. Laee ABC Deen lichaem fijn, drijvendeopt 
water EF G H,dien, sopper\'lack E,F~, e" n fieeckt daer in tot I K toe> ' 

, ful':X dat IC Khet waterhol beteyckent ,diens fivaerheyts middel. 
"puntL, fijn hanghende fwaexheyts mIddellijn MLN, en des 
, ,lichaems AB C D fw~erheyts middelpunt O. , . , 
TBE G E E RD E. Wymoelen bewijfen dat.tet lichaemsABC Dfwa:erheyts 

miqdelpunt O,isin des waterhols IC Khangende f'rVaeIh~y's middellijn M N. 

TB E WY S. 
,Laet ons t'lichaem ABC Duyt het wáteI treeken,en nemen door ['gedacht 

4attet waterhol IC K in fijn felveform bli)ve: En tot·1l(x:h meerder c1aerhcyt. 

'::::::::::.:::::::.::::::::.:~::.::~::~~~~.:.:.:~~::::.::::::'.:.:.:~:~::~::::.:.::::::::'::':'::::::.~:::'::::'::::~:':'~:'~: 
_ ............................................ , ............................... ~ ........ .-; ................. p ......... .. 

....................... ~ •• ,. ............................. I ••••• .t ............................................... .. 

c1attet fdvewaterhol fyeen vlackvat.na dewijfe der 7 bepaling des waterwichts. 
Dit vlackvat aldusgheledicht werende van fijn lichaem, latet v91 waters ghe;. 
goten worden: En want water in water állè ghèftalt hout diemen hem gheëfr.' 
deur het 1 voorfteldes watetwichts,fo fal t'vlackvat in die gheftalt blij \'enlu Icl( 

S' . dat 



- 579 -

571 

THEOREM 

A body floatingon the water alwaystakes therein such a position that its centre 
of gravity is in the vertical centre line of gravity of the body of displaced fluid. 

SUPPOSITION. Let ABCD be a body, floating on the water EFGH, whose upper 
surface is EF, and it is submerged therein as far as IK, so that ICK designates 
the body of displaced fluid, whose centre of gravity is L, its vertical cent re line 
of gravity being MLN, while the centre of gravity of the body ABCD is O. 
WH AT IS REQUIRED TO PROVE. We have to prove that the centre of gravity 
o of the body ABCD i,s in the centre line of gravity MN of the body of displaced 
fluid ICK. 

THE PROOF 

Let us pull the body ABCD out of the water and conceive that the body of 
displaced fluid ICK keeps the same form, and for greater clarity, that this body 
of displaced fluid be a surface vessel, in the manner of the 7th definition of 
hydrostatics. This surface vessel thus being emptied of its body, let it be poured 
fuH of water. And because water keeps in water any place given to it, bythe lst 
proposition of hydrostatics, the surface vessel will keep that place, so that-it keeps 
the same place, whether it be filled with water or with the body ABCD. But the 
centre of gravity of this water poured.in is also the centre of gravity of the body 
of displaced fluid or surface vessel, to wit L; and therefore' the centre of gravity 
of the body ABCD must be in the vertical centre line of gravity MN of the sur­
face vessel. For let it, if it were possible, be outside it, I assume in the point P. 
But this cannot happen without change of the form of the body of displaced fluid 
leK, for since it had this form when the centre of gravity of the body was in 0 
by the supposition 1), through displacement of the material of the body in such 
a way that the centre of gravity should come in P, B would then have to sink, 
D to rise, and C to turn towards K, which would be contrary to the supposition, 
and the body of displaced fluid would be another than was assumed. There-

1) The argument is far from being convincing. It has to be proved that the centre of 
gravity of the floating body, viz. 0, is in the vertical through L, the centre of gravity of the 
displaced fluid. Here, however,. 0 is said to be in this· vertical by the supposition. It 
is to be noted that Stevin nowhere· gives an equivalent of the statement that the 
upthrust experienced by the floating body acts along the vertical through the centre 
of gravity L of the displaced fluid, and that 0 therefore has to be in the vertical of L 
in order that the upthrust may balance the weightof the body. 



- 580 -

I " 

20! ·s D EEt D:E S B y v 0 V G H S D E II &C. 

dat~et fo wd met water ghelaen, als JBettetlichàl!ql A:S C D, al ccn fclve ghc­
ftalthout: Maer dit inghegoten waters fwaerheyts middelpunt is oock .des wa­
terhois ofvlaekvatsfwacrheyts middelpunt, te weten L;endaerom moet tics .. 
liehaems ABCD fwaerheyts middelpunt fijn indcs vlaekvats hangendefwacr .. 
·heyts middellijn M N: Want latet foot meughelick waet daer buyten wefen •. 
~ck neem ant punt P: Maerdat en can nietghefchien fonder verandering vandc 
forD,1 des waterhois leK, want nadient de(e gefialt haddewefcnde deS I ichaems 
fwaeihcyts middelpunt an 0 deur t'gheficlde, fo foude deur v.crleggingderfiof . 
deslichaems,fulGJ!: dattet [waerheyts middelpunt quaeman P, alfdan Bmoeten 
dalén, D oprijfen,en C keeren na K toc, t'we1ck leghen·t'gefteldc waer , en CCll 

ander waterhol foude fijn dan.daee \'Crfchil af is: Daerom des lichaems fwacr­
heyts middelpunt is in M N, te wcten of onder des waterhois fwaerheyts mid. 
-dclpuntL,ofdacr boven,ofdacrin. TB ES LVYT. Een liehacmdan drijven­
deq,twater,neemt dacrin altijt rukken gheftalt, dat fijn fwaerheyts middel-

. punt is in des waterhols hanghcnde fwaerhcyts middellijn, t' wckk wy bcwij-
fen mocficn. '. 

0. 

I VER VOL:GH. 
Tiskenndick dat als des Ii~haems fwaerheyt~ middelpunt;isboven des wata­

holsfwierheYls middelpunt,fo heef let fulckc:n top[waerheyt dat alles omkeert, 
(midts wclverilaendcdauetniet onderhouden en .worde) tot dat des' Iichaems . 
fwaer!Îeyt middeJli,jn,.isin des waterhois hanghendefwaerheyls middellijn,on-. 
.der des w3tcrho)s fwaerhey.tsmiddelpum. Alsby voorbcelteen crommc fiock 
Dpt water vlictende,ty.hout.daedn<cen fekel ghefialt,fulcx dat al kcertrnen op_ 
waen l'genc onderwas,ten wil fonictblijven, ma er neemt weerom d'cerfiegc. 
ftàlt,uyt oiriàec dat d~ ~lwae(hcyts m~delpunt,dan nIet. en is in deswatcr. 
bolsh~n~endefw.1~middellijn,onder des lèlfden .cwaerhcyt middelpunt. 

. 2. VER VOL G H. 
Tis kennelick ~tC!enich gewichtin.cen fchip of ander vat 'verleyt Gj nde/uloe 

dal de form des waterhols verandert, dat daet me oock veran~rt de plaeu vaD . 
.des waterhols fwaerheyts middel.punt.· .. ; .... 

3 VER VOL G H~ 
Tis'opcnbaer dat alle ghewichtgekyt onder des waterhois fwaethcyts mid~' 

·delplat, dat evcwijdich is mettenfichteindel , ftreekt lot vafter ~nck: des (chips 
de topfwaerheyt min onderworpen fijnde: MaaaUeghcwicht,datmen daa: b0-
ven lcgl1~fueds;tfotmClClder topfwaerheyt. 

MER-CKT. 
SoO de twee fwacrheyts middelpunten, te weten des'watetholsen ties fchipS; 

met al de lkhamelicke ftof diederinenop is,licht om vinden waeI,tiskennelick; 
.datmen foude conncn fegghen deur weeghconftige were/dng (onder dadelickc: 
crv~ing te doen,wat 1i:heefheyt of gheftalt een verdocht gheladen [chip int wa­
ter nemen fal; en of t'water over de anten foude commen of niet. gelijck mijIl'. 
'Voornemen was te willen we~en: Maer want die foucking der [waerheyts mid. -
~elpuntel1 van foo veel verfclieydCri iloftèa älS ghe~lick in een fchip fijn te 
meeyelick roude vallen,foo en dien et niet om: in [uIck voorbeelt hem daer me;' 
~ebehelpcn. NOchtansinfiendedat kennis deroirfaken van topfwaerheyt, eQ ." 
del gheftalt eensvlietendelichaems Hu water elders r:an te pas commen : Ooclc. 
me dat de ghene die moeytc mocntdoen van dat te foucken > hier me gehol~ 
an worden, [00 heb ick dit by ghedachtnis gheftelt altboven. -

DE~ yLIETENDE TOP5WAE~HEYT$ 
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fore the body's centre of gravity is in MN, to wit either below the centre of 
gravity L of the body of displaced fluid, or above it, or in it. CONCLUSION. A 
body therefore, floating on the water, always takes therein such a place that its 
centre of gravity is in the vertical centre line of gravity of the body of displaced 
Huid, which we had to prove. 

lst COROLLARY 

It is obvious that if the body's centre of gravity is above the cent re of gravity 
of the body of displaced Huid, it has such top-heaviness .that everything turns 
over 1) (provided, however, it be not supported),until the body's centre line of 
gravity 2) is in the vertical centre line of gravity of the body of displaced fluid, 
below the centre, of gravity of the body of· displaced fluid. For example, if a 
crooked stick floats on the water, it keeps therein a certain place, in such a way 
that even if it is turned upside down, it will not remain thus, b~t resumes its 
first place, because the stick's centre of gravity is then not in the vertical centre 
line of gravity. of the body of displaced fluid, below the latter's centre of gravity. 

2nd COROLLARY 

It is obvious that if some weight in a ship or other vessel is displaced, in such 
a way that the form of the body of displaced fluid changes, the position of the 
centre of gravity of the body of displaced fluid also changes accordingly. 

3rd COROLLARY 

It is manifest that any weight laid below the centre plane of gravity of the 
body of displaced fluid, which is parallel to the horizon, tends to steady the 
course of the ship, which is then less subject to top-heaviness. But any weight 
laid above the said plane tends to increase the top-heaviness. 

NOTE 

If it were easy to find the two centres of gravity, to wit of the body of dis­
placed fluid and of the shipwith all the physical material that is in and on it, 
it is obvious that it could be told by statie construction without practical experience 
what obliqueness or place an imaginary lo'aded ship will assume in the water; and 
whether the water would wash over the si des or not, as I wished to know. But 
because it would be too difficult to find the centres of gravity of the many varied 
materials that are' usually present in -a ship, it is no use managing therewith in 
this example. Realizing, howver; that knowledge of the causes of top-heaviness 
and of the place of a floating body in the water may be convenient elsewhere, 
and also that this may be of usë to the man who should make an attempt to find 
it, I have written the above pro memoria. 

END OF THE FLOATING TOP-HEAVINESS 

1) It is now common knowledge that this is not ge~erally true. The condition for stabie 
equilibrium is that the centre of gravity of the body shall be below the metacentre. The 
conception of metacentre, however, was not introduced until Bouguer (1698-1758) 

2) Read: centre of gravity. . 
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7lf.l-:;"/J~~ [tjn Vo R S T ELI cIc E CHE N J. D E'Van 
m~'I1tlcr.JC daghm af tot noch l-oe, hem gheduerlick met 

. . Jtver fl~-'V/ietieh gheotjfent inae Ruyurconn. 
- ... . (foo "VPort der ltaftanen·C avalJari-zzo ,in DÎI'ltfch 

_gben(remt,dellrdtnSchrlj~ L.B. C. Sla/me-efter des Kljfers) 
-en bent'Vensmonde/ickei' fltm/Praeck metleertvàrenjfe itlze hem 
indeft {fó!1Jnff!J0etedm ~ -nocbde~~ftncz;6t! 'TJerfoheyden Schtj. 
'Vers Jaer afhtl11delende[oo v1?el n~u~tcommende;dsfJ~:E'1J 
heeft nocht~fJsàeUr :n'0ord~n nochfèhriften,nqytconn~gfraJ.m 
lol grofJdeltdekennu der tedentvan l'geprangderJ'()Omen,frwelt 
JeHrcle'Jm~ercorting;~erfmtginf,entrómming-der loomdeèlen. 
haeft groote o"fèker~erandermghmmjchtintregR:en des pttrtsa 
SulcX-dat01ldér anderen dOek rltt ,hemJeer~hcCrich maeckt-e te 
~erJ1aendetvoorgaende VPetJ,hconft, whópendedaer deur tot 
grondlli&e-kmnU tÜn' {àeck te·commen: T'Welck tot fljn~ern(JN;. 
gen oock~de,folcx tht h"jnutoommJoclmakm ,niet onJë~ 

'hrlick tlllhnJe ghelijck'1e 'VOfJren,.maer met kennûder reden. Al 
$.&it~M .. t'tv1?clckop *rrJt?iféonf#ghenf!'rmt gehout Jijnde,myheeftbehoil--­
"mMUro·/ickghedocht tjelve (diibier-()mtJèwoorgaende _reJmen int ghe-. 

tneen -T 0 -<:> M P R A N G· ghtnoemt'rf)1?orl) h.YJiln ''TJI'iFonflighe 
. -ghedAchteniJfen tetveMJough~: 'Temeir dat andtrenJitter /ianl 

commentk, 1Jochmeer dacr mfoUer.. meeeghen merdtm lot-;;;otJr· 

46ring de[er Pof flnck.ende. -

BEPA~ 
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ARGUMENT OF THE PRESSURE OF THE BRIDLE 

His PRINCELY GRACE having from early childhood to this daycon~inually 
practised the Art of Riding (that is how the Italians' Cavallarizzo is called in 
Dutch by the writer L. B. C, the Emperor's master of thehorse 1)) with great zeal 
and diligence, and ha.ving, besides' oral conversations with the greatest experts 
he has rpet with in this field, also read through many different writers dealing 
therewith, both newly appearing and old, nevertheless he never succeeded in 
gaining, either tlirough words or writings, thorough knowiedge' of the reason 
of the pressure of bridles, which through slight shortening, lengthening, and 
twisting of the parts of the bridle may soon bring about great uncertain changes 
in managing the horse. So that this, among other things, also made him very 
anxious to understand the foregqing Art of Weighing, hoping thereby to gain 
thorough knowledge of that matter. Which to his pleasure happened, so that he 
now causes bridles to be made, not groping uncertainly, as before, but with 
knowledge of the reason. All this being founded on a mathematical basis, it 
seemed appropriate to me to include this (which, for the above reasons, is here 
generally called Pressure of the Bridle) among his mathematical memo ris. The 
more so that others, when it comes to thelr· notice, may discover more about it, 
which will tend to advance this matter. 

1) We do not know who L.B.C. was. Probably he was a German, but R1!Ytertonst in 
Stevin's text is a Dutch word. Here again it is evident that Stevin does not distinguish 
sharply between the two languages. 
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BE PAL I N G HEN. 
D E ghewoonlicke namen vande deelel'l des toon u tot dit voornemen noo-
. dich, wOlden deur de byghe1\:cldc fOIm vCI,laert als volght. 

F 

I BE PA LI N G •. 

. 'AB Stang. 

" B E PAL ING • 
. C . Stangbout. 

} BEPALING. 

D TeughelrincIc. 

4 B.E PALIN G. 

EF Stangs bovedeel. 
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DEFINITIONS 

The usual names of the parts of the bridle, required for this purpose, are 
set forth as .follows by the accompanying· figure. 

lst DEFINITION 
AB Cheek 

2nd DEFINITION 
C Bit bolt. 

3rd DEFINITION 
D Bit ring. 

4th DEFINITION 
HF Upper cheek. 
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4-DEEL DES BYVOVG'HS :l'>'llt 

~B E PALIN G. 

Hl 

'Oogh. 

,6 ,BEPAi~I'N G~ 

MontfiiCk. 

7 B E. P ALl NG., 

KL KÎnketen. 

8 0 B EP ,A L I ~ 'Go' 

KM De es. 

9 BEPALI~G. 

NO l(inketenhaeck. 

10 BF- PAL ING. 

r;Q.-· Tvvee tuifcheketens. 

-n B E P A Ll l"f.G. 

Wreetoom, 'of yvreedeelen der fe1ve,fijn-die tamont~ 
fiick 'fiijf t-eghenhe't onderfie tantvlees en delinketen te. . 
gen de kin doen dntcken. Slappe, die ter facht tegen doen 
druc,ken. 

VE ReL A RING. 
Hoe wet eenghettocken toom "erfcheyden druckingerrvcroiIraeckt, :als he. 

'neven de bovefèhteven teghen het tantvlees, en 'kIn .poch vànde tuffchekcten 
teghen de borft:En vanderi teughelrinck teghen de ftangbout: Nochtans foo 
'verftaeimen'mettetwcon 'wrectbeyt ;alleenelickdellijyc dtltcking des mont. 
ilicx leghen het 'ortdedle tantvlees en des kinketens regben de kin, als\vefende 
de drucklng daer t 'peert dew beweeght Wort, cn die htm ",vee doet, fula dattet 
()ID die weedom te ,'erfachten,'de kin nafijnborft'breligt, en den hals oomt: 
Warit'ghenomen cat de kin deur de tL1eghçl'ecnpalm ycr~ .na t'pcert gheuoc. 
ken worde, het can deur de buyging vanden hals,:maken dar de drucking oover. 
meerdert blijve. Tis o'ock dc:fe perfing die'h~Dl <1o<'t achleiwaertdeyfen, mey­
nende de fel \:e alroo t'ontcoDl'inen of vermindel'cn ,'en vrrelcndedeur voor­
waert te gam die te verDleeren. Dit dan wrce(beytfijnde ,fco worden die too­
rnen of deelen der fe1ve, we1i:ke allO het móntfiick !lijf oflàcht leghen het tant~ 
"letsen kinketen teghen de kin doen drucken, gheleyt Wl(:ct, of flap te fijn, als ' 
Wrec loom,flappe tQoDl,wree ftang~Oappe frang, WIec bovcdcel,flap bovedeel. 

Ji BEJ.>A~ 
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5th DEFINITION 
G Eye. 

6th' DEFINITION 

Hl Bit. 

7th DEFINITION 
KL Curb chain. 

8th DEFINITION 
KM The SI). 

9th DEFINITION 
NO Curb hook. 

lOth DEFINITION 
P, Q Two intermediate chains. 

luh DEFINITION 
Severe bridle, or severe parts thereof, are those parts which force the bit tightly 

against the lower gums and the rurb 'chain against tbe chin. Gentle are those 
. parts which press them gently against the gums and the chin. 

, 
EXPLANATION 

Although abridie that is being pulled causes different pressures, viz. beSides 
those described above against the gums and tbe chin also that of the intermediate 
chain against the breast, and of the bit ring ag~inst the bit bolt, nevertheless 
by the word severity is onlymeant the tight pressure of the bit against the lower 
gums and of the curb chain against the chin, this being the pressure by which the 
horse is constrained and which hurts it, so that in order to relieve this pain it 
approaches its chin to its breast and bends its neck. For if it is assumed that the 
chin is pulled a palm further towards the horse by the rein, it can, by bending 
its neck, cause the pressure to remain unchanged. It is ~so this pressure which 
makes it start back, thinking that it can thus escape from it or decrease it and. 
fearing that by going forward it may increase it. This 'therefore being severity, 
those bridles or parts thereof which thus force the bit tightly or gently against 
the gums and the curb chain against the chin are said to be severe or gentle, viz .. 
severe bridle, gentle bridle, severe cheek, gentle cheek, severe upper cheek, gentle 
upper cheek. 

1) Stevin writes es, and since the part KM actually is shaped like the letter S in its 
long form, it is probable that es merely stands for the pronunciation of this letter. Hence 
it may be rendered in English byes as weU. 
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\V:EEGHCONS'r,VAND:1! 'I'OO,MPllANC. 201 

'uBE;PA L'I:N G. 

De cromme: bó~hten der 'ftanghen vvorden * -]cccren 1";"00"'-
h 

. . ~~ 

g enoemt.' gbm.. 
" IntF~ 

VER C L A 'R I N "G. (ONu. 

De flanghen word~n recht' enaom gbcmaeckr, rcChrafs in d'cerác fornf~ 
erom als in defe tweede ,met 'een bocht kecrende van 
Xna Y, van Y na Z, en van Znaa,wetckemendaéJ:ottl 
defes ftangs keeren noemt. 

D E V ö L GHE N D b BE P A­
L I NG HE N 's Y NNI E V. 

13 B E PAL t N G. 
T'middelfte punt R des raèekfels van­

den teughelrinekD teghendeti boute;, 
als t'peen ghetoomt lijnde de reughels 
ghefpannen ftaen,noemen vvy Teugel-- Y 
!ijnex raeekpunt. . 

14 BE PAL ING •. 
T;middelfte punt Sdesraeckfds.van 

de es teghen het oogh, ooek h~t rnid-:­
delffe purit Tdesraeekfels Vandenháeck 
teghen het oogh als t'paertghetoomt 
fijndede teughels gefpannen ftaen,noc­
men vvy ooghraeckpun t. ' 

15 IJ E PAL I N G~ 
, Het punt Hvanden asdes montftiex 

int middel vandeoliveeommende daer 
den as in draeyt ii noemen vtiy Mont­
fticK afpunt. 

16B E PAt. I N G~ 

Den houek RH S begrepen tuffehen tvvee linien,d'eene 
vandesteughelrinex táèekpunt R; tot desmondl:icx at: 
punt H;d'andervant montftiexàfpuntH, tottet oogh-
raeckpuIit S; noemen vvy Raeckpunthouek. "... 

S 4 11 :BEPA· 
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12th DEFINITION 
The curved bends of the cheeks are called twists. 

EXPLANATION 

583 

The cheeks are made straight and curved, straight as in the first figure, curved 
as in this second figure, with a bend twisting from X to Y, from Y to Z, and 
from Z to a, which are therefore called the twists of this cheek. 

THE FOLLOWING DEFINITIONS ARE NEW. 

13th DEFINITION 
The middle point R of the area of contact of the bit ring D against the bolt C 

when, the horse being bridled, the reins are tight, wecall the point óf' contact 
of the bit ring. 

14th DEFINITION 
The middle point S of the area of contact of the S against the eye, also the 

middle point T of the area of contact of the hook against the eye when, the horse ,> 
being bridled, the reins are tight, we call point of contact of the eye. 

15th DEFINITION 
The point H of the axis of the bit, coming in the middle of the olive in which 

the axis tums, we call axial point of the bit. 

16th DEFINITION 
The angle· RHS contained betweentwo lines, one from the point of contact 

R of the bit ring to the axial point H of the bit, and the other from the axial point 
H of the bit to the point of contact S of the eye, we call angle at the point of 
contact. 
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.. DEEL DE'S BYVOVGHS DEll 

,l7B ,EP AL INC. 

Proufcoom,noemkk, ,een toom .di~nendeoman alle 
]'eerden teprouvenvvat ghebrUlyckdicke toomhun be­

" quaemfrfaHijn,en,diemodèkerheyt teneedl:envvelpaf- . 
fen.detema~en. .' . 

. Vande formenomftandigben de'CesptoUFtooms falint 'VOlgbendet'fifndet 
plaers ,ghefeyt worden. 

I VOO RSTE'L. 

De'keeren:m e~nftangme.eIder noch mi.ndervvreet­
heyt te veroirfakcn. 

Sijn Vo~-s TEL leK EG'H'ENA DE "oor'fekerwetentlc,chttetghemecn 
,ghevoelcn vanvelenonrtcht is>gheloovcndc de kceren der flang tOI,:wrectheyt 
of flapheyt te he\ren ,blijvende nochtans de drie punten als~R. H, S, fhaerdcr 
plaets,feght OOer leghen aldus: Laee opde:re(hte flang AB hiervooren , ghe­
fchrouft o(ghëhecht worden' y{èr ftucken,die de' flang een fOImgbe,venals m et 
groote keerea ghemaeckt.te fijn: Soomen nu feght. uytdie arihechtingeenighe 
verandering derwreetheyt te volghen,het is fcio veel al ófri1ê,n feyde dat de felvc 
aengbehechte yfers trenighe verborghen treclcende of fiekenckctacht inhael' 
hadden,ghelijck de feylftcen.hecfr.óf dierghclijcke: Twclck ongcfchicktwaer. ' 
lklanghende fY f<;gghen v,erandering metter daet te blijcken. ~ dat won weerlcyt 
met te feggen dat fulcx menu daet niet en blijckt. Angaendc Pyqucurs,tóom­
llIakers,en ander,met deren handd dadelick omgaende , fullen voortbrenghen 
de ghepleCDe fprcuck, tMltil mUI,gheliclt;1I fijll COlljl gheloove» :'Daer wort op .. 
sheantwoortfula: teghenhemlien te flrijden,omdat fy oimeelenvándewich­
tighe ghedaentm fonder in W.ceghconll! ervaren te wefen, waer inmen' verflaet 
, datter verandering ghefchiencan deur \'eranderwg dei bove{chrevcn drie 'pun-
. ten R;H,S: Maer die blijvende, e~ vervolghens oock de twee· verdochte lin~ 
& H;H"S,'mc:nen houck RH S,foo bli jft de· wreelheyt oock de felve, uytgheno- . 
men,om beel eyghentlick te fprcken,t'verfchii dartet ghewicht dcsbygevough_ 
,denyfersmocht veroirfaken, t'wekk tot defefaèckniet en ghelt :En alfmendet 
~mers cp letten wilde)t~an foo wel tot achterdeél flredeD'varri"ghene fydrij-
ven,als tot voordeel.. . . ' . 

Merckt nodr wijder, dat de lini desbovedeèls der fiangals hier vooren VW~ . 
tOt gheen reker ghemeel'le gront en can verR,ecken omtJaer'uyt de bocht de, 
flang te veroirdenen,gheli;~gemeenlick ghedaen wort, maer welde Jin! H S. 
want d'cen ftangs bovcded een breeder oqgh. hebbende als d·ander , t'gheeft 
'verandering en onfekerbeyt inde facck. TB E. S L V Y T. De -keeren dan til 
veroirfaken meerdernoch.ft1indcr'wnetheytan cenfiang, rw.ekk wy ~ij~ 
fen mocften. . 

1 VOO R ST'E L. 

Decortfte·ftanghen deyvreettre te lijn. 
De tcden is hittaf tWeederley: D'cene, datmct,evevcd óptt«kiDg der rcu •. 

gh~ 
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17th DEFINITION 
Test bridle 1 call abridie serving to test on all horses what actual bridle will 

be most suitable for them, and to make it first of all fit with certainty. 
The form and conditions of this test bridle will be discussed in the following 

·in its appropriate place. . 

lst PROPOSITION 

The twists in acheek cause neither more nor less severity. 

His PRINCEL Y GRACE,.knowing positively that the common opinion of many 
people is wrong, who believe that the twists of the cheek are conducive to severity 
or gentleness, the three. points R, H, S remaining neverthe1ess . in their places, 
argues against it as follows: 

Let there be screwed or fastened on the straight cheek AB hereinbefore some 
iron pieces which give to the cheek a form as iE it were made with large twists. 
IE one shouId now say that from this addition there fqllows a change of severity, 
this is as if one should say that these added irons had some hidden attractive or 
repellent force in them, as the magnet has, or something of the kind; which 
wouId be absurd. As regards their saying that the change becomes manifest in 
practice, this is refuted by saying that this does not become manifest in practice. 
As to the fact that riding-masters,. bridle-makers, and other people practically. 
engaged in these matters will advance the common saying: Everyone is to be 
trusted in his own art, to this it is replied that this argues against them, because 
they judge of the properties of weights without b~ing versed in the Art of 
Weighing, in which it is understood that a change may be brought about by a 
change of the above-mentioned three points R, H, S. But if the latter remain, and 
consequently also the two imaginary lines RH, HS, with the angle RHS, the 
severity also remains the same, except-to speak quite accurately-for the dif­
ference which the weight of the added iron may cause, which is of no account 
in this matter. And even if it were to be taken into. account, it may be to the 
detriment as well as the advantage of that which they argue. 

It is further to be noted that the line of the upper cheek hereinbefore VW 
cannot serve as a certain common basis on which to prescribe the bend of the 
cheek, as is usually done, but rather the line HS, for if one upper cheek has a 
wider eye than the other, this produces change and uncertainty in the matter. 
CONCLUSION. The twists therefore cause neither more nor less severity in a 
cheek, which we had to prove. 

2nd PROPOSITION 

The shortest cheeks are the most severe. 

The reason hereof is twofold. One is that with the same amount of puIling of 
the reins the curb chain is moved more by short than by long cheeks. In order 
to explain this, let AB signify a long cheek, AC a shorter one, having the same 
upper cheek AD, whose point of contact of the eye is D; further, through the 
puIling of the reins, the point of contact C of the bit ring of the shorter cheek 
AC shall have reached E, having described the arc CE. And the point of contact 
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WEséHt CON!'" "ANJ)e 'ToOMPllA NC. !O~ 
shels,~meerdcr bewecghnis dcskinkete~s glltma~(kt,,!ort d,cu~'COrtt tbmghat 
dan deut lange. Om van t'wdck verclànng tc:doeo; Lact AB 
(Cn langhe flang beteyckenen, A C een rorrer, hebbèndc een 
fdfbovedeel dèI ftang A D.dietisooghraeckpunt D~, voort 
Cy deur oprrecking d~r tcUghels; des, tClighclrincx racckpu nt 
C vande corfte fting AC gerommen fOl Ei bCfchrevcn heb. 
bendedebooch C E: En het ooghrileckpurit 0 f.l1ghecorrl­
men wefen tOt F, befchl'even bebbendede booch 0 F: Laet 
dacr na dèur dcr teUghels (:\'en Coc veel, opm:cbng~ls d eet-' 
fte , des teUghelrincx r.\cckpunt B vande langfte !bng, ghe­
commên fijn tOt G, te Weten dat de booch B G, 'even fy a11de ' 

" booch C E, en het o'ogllraeckpunt D, fal ghcrotrirlleD weren' B,Ji-' ---'W' 

tot H ,befchreven hebbende de bOdch D H; Ma'et de boadt 
'D F i.s meerder dan DH, en daer régh'ch i nfukkbi reden àls , 
de langfte 1bng A B;tótte cordk AC: Dàetom de kinkeren , 
an t oogh vaft lijnde j cri;cht mer eveveél Optrètkin~ der reugheJs, méetder beo: 
wccghnis deur corte ibnghen dan deur lànghe. Maer de meefte beweging of 
opganek des kinketens druckr ftijvêt ré:ghCri de kin~en Vcroirfaeckt oock de ftijf­
ftl:drucking des montftid te~hen het tántvlees: Daerom de corterfiangen vcr .. 
oitfaken de mec:fie wreetheyt,èn vei'V'olghenli fijn tlaerom de wrcètft~. 

D'andei: rèden is de bbdltighe fdrm vant'peetts hals; welckC mae~t dat de ' 
tulfcheketen der eortfte ftàng, verder vànde'borR: R:aet dan valide langher, waet 
uyt völghl clatmen de tu'CghcJs van eel1eór~ ft:tng,verdèr tiil voottrieëken eci: 
de tulfcheketèn de bodl gh'craeckt; dan de tuegcts van ~ri länghe fiang~twcldc 
Cao gbebcurt openbaediek oock meètder wr«lheyt Jriêt:)tèfigt. " 

M E 1\ CK T. 
Y mant mocht hu twijFe1cn, en del\ckcn hOe dit overeomt mette weeghcbn_ 

ftighe rcghclen, die Jeeren dat de langftc fteertên de gtoodh:: geWelt doen,wani 
anfiende B D VOOr ftockd1ededaimtrlien waegfinoemen,wicnslangfte fteert , 
daer den * Docndcr :in u:eckt A B is, en A vaftpuntldn fchijnt hier t' verkeerde 
bdlotén te worden ~ Men ant\Wtlrt hièr, op aldus: De~ vrae~ eh is niet na de E~ 
gewelt die den rijder mettei: blint int treeken d~, warit hy an een carter nang, 
om het ooghraeckpUJit evevcd be\vcgingn te gneven, fii j vet moet treeken dan 
an een Jangber: Maer ftijf gbenouch ghétrockeo Wefende,men vraetht weIckc 
ueeking alfdan de mceftc w~elhcyt mebrengt. T 8 f S L V Y T. De COItfté 
ftanghcn dan fijn de wrcei~e,t'wcl~ wy bewijfen moeften. ' 

J VOORSTEL. 

De Iàrtgfte bovedeelen dedl:angdevvreetfie te Iijrt. 
De reden is dat mèt evê\'eeJ opttecking det tebghds, mec:rdei: beweeghnii 

d.es kinketens gbcmaeckt wott deur langhe bOvedec1en der Uang dàn deur COl. 

Ie: 0 m ván t'welck: vcrclaring tt doen i làet A B ecn lanck bovcdeel bcteyck:c. 
Den, diens ooghraeckpunt B , en A C een (otier , diens ooghraeckpunt C ,en 
hebbende beyde een fclve ftang AD. Voort fy deur optrecking dcutugels,des 

, teughell'ina raeckpunt D, ghecommen tOt E,en het ooghraeck:punt B fal ghe. 
~mei1 fijn lotF, bdèlircvenbebbcndedcn booChBF: Màerhetooghmech 
pwlt C tot 0, beCducvcn hebbende de booch CGjclcender danB F1want ghc:oi 

lijQi 



- 595 -

587 

D of the eye shall have reached F, having described the arc DF. Thereafter, 
by pulling the reins'to the same extent as in the first case, let the point of contact 
B of the bit ring of the longer cheek have reached G, to wit that the arc BG be 
equal to the arc CE, and the point of contact D of the eye shall have reached H, 
having described the arc DH. But the arc DF is greater than DH and has thereto 

. the same ratio as the longer cheek AB to the shorter AC. Therefore the curb chain; 
if attached to the eye, by the same amount of pulling of the reins is moved more 
by short than by long cheeks. But the greatest movement or rise of the curb chain 
forces it more tightly against the chin and also causes the tightest pressure of the 
bit against the gums. Therefore shorter cheeks cause the greatest severity, and 
consequently are the most severe 1). 

The other reason is the curved form of the horse's neck, which causes the 
intermediate chain of the shorter cheek to be further away from the breast than 
that of the longer cheek, from which it follows that the reins of a short cheek can 
be pulled further before the. jntermediate chain touches the breast than the reins 
of a long cheek, which when it thus happens manifestly also involves greater 
severity. 

\ NOTE 

Someone might now be in doubt and think how this is in accordance with the 
rules of statics which teach that the longest levers exert the greatest force, for 
if we look upon BD as the stick which the carpenters call "waegh", whose longest 
lever, at which the doer pulls, is AB and A the fixed point, it seems that the 
opposite is concIuded here. To this the following reply is given: The question is 
not what is the force which the rider exerts with his hand in pulling, for in 
order to give the same movement to the point of contact of the eye, he has to 
pull more firmly at a shorter than at a longer cheek. But when the pulling is firm 
enough, it is asked which pulling then involves the greatest severity. CON­
CLUSION. The shortest cheeks therefore are the most severe, which we had 
to prove. 

3rd PROPOSITION 

The longest upper cheeks are the most severe. 

. The reason is that with the same amount of pulling of the reins the curb chain 
is moved more by long than by short upper cheeks. In order to explain this, let 
AB signify a long upper cheek, whose point of contact of the eye is B, and AC 

1) The gist of Stevin's reasoning consists in the assumption that the cheek AB and 
the upper cheek E F may be considered as the two arms of a lever of the first kind, the 
fulcrum being in A. This assumption, however, is untenable. The device in deed 
constitutes a lever, but it is one of the second kind (load between force and fulcrum), 
in which the pressure to be exerted on the gums acts as load, the point of contact of the 
eye is the fulcrum, and the force is applied at the bit ring. According to J. H. Anderhub, 
who pointed out Stevin's error in a paper Hier irrt Simon Stevin (Deutsche Mathemitik 
7, 2-3, 1943; p. 299-304) the first to interpret the cheek as a lever of the second kind was 
G. O. d'Aquino, Disçiplina del Cavallo, Udini 1636; p. 204. His words are: " ... già che 
la guardia tutta altro non è, che una leva, la cui forza mediante Ie redini è posta nel 
pedicino e il sostegno nell~altra estremità dell'occhio dove và il porta morso, e il cui 
peso è l'incastro dove opera l'imboccatura. 
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~JO 4 DEEL)) ES :BVVOVGHS bEa 
lijck A C tót AB. alfo C G tot B'F: Oaerom de kin .. 
k~ten antoogh B deslangfteboVedeëlsdcr llangvaR: 
lijnde, crijcht'tnetcveveel optrecking dèrteughcls, 
meerder bèWeeghnis qan ant oogh'C des confte ba-

. vedeels vaft lijnde: Maei:"de medldxweging of op .. 
ganck der kinKetèndruckt ftijVér teghc:n de kin, en , 
veroirfaeckt doek de ,ftijffie drucking des 'mondlicx 
,teghen bet' tantv Iecs,daerom de langfte bovedeelen , 
lijn dewreetfte. Angaendeyrnanttwijfelen mocht, ' 
waerom den Ooendera-n .D. mecrgheWdtdoetqp , 
'des waeghs la~ger eynde'A B, dan op her corter AC" 
fchijnende teghd\de Wecghconftighe tegh~len Ie 
'ftrijden : -De reden daer af machll1en veiftaendeur 
fghene van dergheHjck~ ghefeyt 'is int Merck des 
:& voorfteis. TB E S LV Y T. Laogh~ bov~deelen 
dan lijn dewreetfte, t'wclck ~y bewijfenmoeften. ' 

4 \100RS,.TEL. 
Teughelrincx raeckpunli yerder vantpeerts bÓtA>geeft 

meerder vvreetheyt., " , " " , 
TG H E'GlIE V EN.. Laet A den as desmorttftfex 'beteyckenen.A B 'cenLlang. 

13 eden teughd,Bdes teughelrincx raeckpum, A 0 een ander frang even all 
A B, en D C Jijnteughçl, D des tcughclrincx raeckpunt: Ende het teugbe1rim:X, 

raeckpunt B,fy verder vant peertsborLl dan het teugbc:Jtincx raeckprint bo' , ' 
TB E G H EER D E. Wy moeten bewijfen 'dattet téligbelrincx ráeclcpunt t. 

meerder wrectheyt geeft dan D. TB ERE YTS EL. Laet opt PQnt A 'als mid..­
dclpunt,Dlettehalfmiddellijn A B,bcfchtevcn worden debOodl B DE: !>aer: 

'Aafy 
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a shorter, whose point of contact of the eye is C, both having the same cheek AD. 
Further, through pulling of the reins, the point of contact D of the bit ring shall 
have reached E, and the point of contact B of the eye shall have reached F, having 
described the arc EF. But the point of contact C of the eye shall have reached G, 
having described the arc CG, smaller than BF, for as AC is to AB, so is CG to 
BF. Therefore, if the curb chain is attached to the eye B of the longest upper 
cheek, by the same amount of pulling of the reins the curb chain is moved more 
than if it is attached to the eye C of the shortest upper cheek. But the greatest 
movement or rise of the curb chain forces it more tightly against the chin and also 
causes the tightest pressure of the bit against the gums, therefore· the longest . 
upper cheeks are the most severe. If anyone should doubt why the doer at D 
exerts more force on the longer end AB of the "waegh" than on the shorter AC, 
which seems to be contrary to the ruies of statics: The reason thereof can be under­
stood from what has been said about a similar point in the Note to tbe 2nd 
proposition. CONCLUSION. Long upper cheeks therefore are the most seve!e, 
which we had to prove. 

4th PROPOSITION 

.When the point of contact of the bit ring is further away from the horse's 
breast, this causes greater severity. 

SUPPOSITION. Let A signify the axis of thè bit, AB acheek, BC the rein, B 
the point of contact of the bit ring, AD another cheek, equal to AB, and DC its 
rein, D the point of contact of the bit ring; and the point of contact B of the bit 
ring shall be further away from the horse's breast than the point of contact D of 
the bit ring. WHAT IS REQUIRED TO PROVE. We have to prove that the 
point of contact B of the bit ring causes greater severity than D. PRELIMINARY . 

. Let there be described on the point A as centre, with the semi-diameter AB, the 
arc BDF. Thereafter the point of contact B of the bit ring shaIl, through pulling 
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na fy des teughelrincx racckpunt B,deur optreckingdcs teughels ghecommm . 
lot F,en des teughclrinÇJt raeçkpunt D tot E,fulcxdat de booch D EJ even fy all 
dc:boochBF. . 

TBEWYS. 

Tisdaer voor te houden,dat foo veel delini B C langher is dan F C, foo veel . 
heeft detreckende hant byC, hooghermoetenfijn werende des teughelrincx 
raeckpunt an F, dan doent was an B. S' gheli jcx dat fao veel de lini De langer 
is dan E C, fo veel heeft de treckende hant by C,hoogheI moeten fijn wefende 
des teughelrincx raeckpunt àn E dan doen t was an' D : Maer E C verfchilt meer ' 
van D C, dan F C van B C: En daelom foo veel t'verfchil dier twee verfchilIen 

, bedraecht,foo vcel gaet de hant hooghel mertet roerfeldes teughelrincx. raeck-
punt van D tot E.dan mettet Ioerfd van B tOt F:Macr t'roerfel ofde booch B'P. 
i~evenan t'rocrfe! ofde booch DE deurt'bereytfeI, daerom de hantan C,gaet 
op evegroote toer fels van B en 0, hooghet mertet rocrfcl van D , dan meUet 
toerfe! van B: En vervolgens by aldien de hant an d'cen en d'ander even hooch 
ginghe,faofoude t'roerfe! van B na F, grooter moeten fijn' dan t'roerfc:l van D 
na E: Maert'gr-ooter rocrfel van B na F, veroirfaeckt oock grooter rocrfcl des 

.ooghs, en vervolghens des kinketens , dan het deender roerfe! van Dna E: 
Daerom de hant an ~reen en cl'ander even hooch ghegaen hebbende, fóo Cal 
I'roerfcl des kinketÇDs veroirfaeckt deur trecking van B na F, grooter fijn dan 
deur t'rocrfel deskinketens veroirfaecktdeur treckingvan Dna E: Maert'groo­
ter roerfel of grooter opganck des kinketens , druckt ftijveneghen des peerts 
kin, ende vervoJghens doedet mondlick fiijver druckcn teghen hettantvlees 
dan een deender opganck des kinketens :. Daerom met evenhooghe treckiDg 
des hants an C , doctmen het peert meer weedom , wefende des teughelrincx 
raedpunt aD B der flang A B, dan an D der flang A 0: En vervolghens het teu. 
ghcJ.rinex raeckpunt B verdel Vant peerts borfl, geeftmeerda wreetheyt dan D~ 

I MERCK. 

Angbefien den houckA 0 C, naerdcr den rechtho~ck is dan den houelt 
AB C, die veel fcherper is, foo doet de macht des hants by C, meerderghewc1t 
ande ftang AD, dan de fel ve macht des hams by C ,ande frang A B deur t'vcr. 
volgh des Z4 voorflc1s vant 1 bouck der Weeghconfl. Maer want ymantdenc­
ken mocht dit te flrijden teghen t'voorgaende bewijs. foo fegghen wy daer op 
gbelijck int merck des 2 voorfrels gheanrwoort wiert, te Weten dat de vraegb. 
piet en is wat macht de hant an C doet, maer de hant opden houd ABC, foo 
veel ilijver treekende dan op den houek AD C , datfe op d' een 'en d'andcr cve •. 
veel veIhoodu , men vraeght wekke ttecking alfdan de meetlc wreetheyt me: 
brcngt. ' 

2 MER C K~ 

Beneffensdevoorgacnde ailfaeck der wlGCthcyt, vcrvought heur fomwijlen 
noch een tweede, in defet voughen : Hoe het teughelrincx raeckpunt naadcr 
des pecrts boril comt,boe de tuifcheketen oock meer de bod1: naerden. volgen. 
de de ghcmeene manier diemen int toom maken ghebmyckt: Macr die rufièhc. 
keten foo na çommende, datfe int treeken des tooms de boril gheracckr, foo is 
de wrecme)'t damen eynde i want al ttcckmen dan veel ilij vcr ,dat comt alopt ' 

pCClts 
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of the reins, have reached F, and the point of contact D of the bit ring shall have 
. reached E, so that the arc DE shall beequal to the arc BF. 

PROOF 

It is to be assumed that by so much as the line BC is longer than FC, by so 
much the pulling hand at C had to be higher when the point of contact of the bit 
ring was in F than when it was in B. In the same way that by so much as the line 
DC is longer than EC, by so much the pulling hand at C had to be higher when 
the point of contact of the bit ring was in E than when it was iIl D. But Ee differs 
more from DC than FC does from BC. And therefore, by so much as the differ­
ence of these two differences amounts to, by so much the hand rises higher with 
the displacement of the point of contact of the bit ring from D to E than with the 
displacement from B to F. ~But the displacement or the arc BF is equal to the 
displacement or the arc DE by the preliminary; therefore, if the displacements 
of Band D are equal, the hand at Crises higher with the displacement of D than 
with the displacement of B. And consequently, if the hand rose to the same height 
with hoth, the displacement from B to F would have to be greater than the dis­
placement from D to E. But the greater displacement from B to F also causes 
greater displacement of the eye, and consequently of the curb chain, than the 
smaller dis placement from D to E.· Therefore, the hand having risen to the same 
height with both, the displacement of the curb chain caused by pulling from B 
to F will be greater than that of the curb chain caused by pulling from D to E. 
But the greater displacement or greater rise of the curb chain presses more tightly 
against the horse's chin, and consequently causes the bit to press more tightly 
against the gums than a smaller rise of the curb chain. Therefore, when the hand 
at C pulls to the same height, the rider hurts the horse more if the point of con­
tact of the bit ring is in B of the cheek AB than in D of the cheek AD. And con­
sequently, when the point of contact B. of the bit ring is further away from the 
horse's breast, this causes greater severity than D. 

1st NOTE 

Since the angle ADC is nearer to a right angle than the angle ABC, which is 
much more acute, the power of the hand at C exerts greater force on the cheek 
AD than the same power of the hand at C does on the cheek AB, by the corollary 
of the 24th proposition of the lst hook of the Art of Weighing. But because 
someone might think this to be contrary to the foregoing proof, we give to this 
the same reply as in the note to the 2nd proposition, to wit that the question 
is not what force the hand at C exerts, but if the hand pulls so much more tightly 
on the angle ABC than on the angle ADC that i~ rises equally in both cases, it is 
asked which pulling then involves the greatest severity. 

2nd NOTE 

In addition to the foregoing cause of the severity, there is sometimes. a second , 
cause, as follows: The closer the point of contact of the bit ring comes to the 
horse' s breast, the closer the intermediate chain also comes to the breast, if the 
common manner used in bridle-making is fóllowed. But if that intermediate chain 
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JU 4 DEEl. DES llYV'OVGHS D!k 
peertsbQrftan, fondertcghenkinoft:mtvlccsmeerderperfingtemaken:Maer 

, cenandertucghelrincx raeckpunt verder vandéborft fijnde. eildc,tuiTcheketel1 
daerom oock verde~, foo volght dacr uyt darmen die Llanghcn vçnkr achter. 
waert na de barft fal' connen treçken als d' and.<;r ,.eer de: tuifcheketen de botlt 
ghcr:1eckt, waer uytdcck open baerlickmeerdri Wree! heyt moêtvolg~n. Doch 
~n wlr.daer af nict te fc;gghenalsdctuJ1i;he:kelcn na d' C!,~n etid~ndcr:wijf~de 
borft.nien:n,raC(kt. ',' , 

cg M ERC,K. 

T'ghebewt ettdicke ~raen ~tfe hun fdfs van t'ghtprangd~ tooms'ver. , 
loiI'cn, mette montom hooch te Reken. ghelijck deb~;ghevoughde ,form an­
wijft:Sulcx dat hun alfdanden Ruytel niet dwingen en can,maedcepcn daa:­
fe willen: Nochtans mocht ymailt fegghen, isdaU des teugbe:Ji:incx Jê3eckpqat ' 
verder van dcs peerts borft,aJs in andcr gheftalt,inder voughen cia,t daer' 011: dCil 
lOOm wreeder bchoon te: wefen., t'welçk t~hen de rcgel deCesvOodlcls fchijnc' 

IC ftrijdèg.Hier opwo,rt ghefeyt,dat wanneer de ghc:fpannen tcughclrlcm A.,B, 
evcwijdichis mctteverdochte redltdini,van' des teughelrincx raeçkpunt A,tot , 
des montfticx afpunt C, ghclijck defe gheftaJtmè:brengt , alfdan én Cln , ruj~ 
trecking antbOvcdeel gh<:cn roerfel gheven,nOch de kink eten doeo-opgaeD;~ 
vervolghens-en ifi,èr ghecnwJeethcyl, wa~t hoc wel het mondlick ftijvcr adi­
te~ertghen:ockcn wort, dat en veroirLàeckt he:t boveiè:hrev~n wreet gepranl , 
niet •. 'Maer Coo de ghefpanncn repghe1riem noch hooghcr warialfva6rcngbc. 
fcyt is,hocmen dan fiijvcrneckt, hoeopcnbatrlick de kinke:tcnfhpper wort. 
Solex dat dit'«Jluytnemingis inbckcndtoirfáken beftaende~ . ' 

5 V OORSTEI-, 
De cortftc kinketcnsgheve-ri de meeftc vvreetheyt~ 

,Tis dae:r voor te houden, datrerghcpt'3ngdes, mondticx cerft bcgitltals dè 
kink eten reghen de kin gheraeckt: Maet:ttit celi langbe kinketen moet de haqt' 
verder opgaen eerfe de kin gheraeckt dan rotcen cone,cn daerom dOetmen lQ~t, 
cvcvcel bewecghnls des hants,mect geprangmet cone kinketens dan met~n­
ghe. TB E S L V Y T. De confte killkctcnsdan gbcvm dc mccficwrectbc:vt" 
(weIdt wybewijfe:n moeften. ' ' , 

" ' 
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comes so close that in the pulling of the bridle it touches the breast, the severity 
is at an end there; for even if one then pulls much more tightly, all this 
pressure will be exerted on the horse~s breast, without producing more pressure 
against the chin or gums. But if another point of contact of the bit ring is further 
away from the breast, and the intermediate chain therefore also further away, 
it follows therefrom that it wiIl be possible to pull those. cheeks further back 
towards the breast than the others before the intermediate chain touches the 
breast, from which there must also evidently follow greater severity. But nothing 
can be said thereof if the intermediate chain in any way does not touch the 
breast. . 

3rd NOTE 

It happens with many horses that they relieve themselves of the pressure of 
the bridle by raising their mouths, as the accompanying figure shows, so that 
the rider cannot then force them, but they run as they like. Nevertheless, some­
one might say: the point of contact of the bit ring is then further away from 
the horse's breast than in the other position, in such a way that therewith the 
bridle ought to be more severe, which seems to be contrary to the rule of this 
proposition. To this it is said that when the tight rein AB is parallel to the 
imaginary straight line from the point of contact A of the bit ring to the axial 
point C of the bit, as this position involves, then a tighter pulling at the upper 
cheek cannot cause any displacement or cause the curb chain to rise, and con­
sequently there is no severity, for though the bit is pulled more tightly backwards, 
tnat does not cause the severe pressure described above. But if the tight rein, 
is even higher than has been said above, the more tightly one pulls, the gentleé 
the rurb chain manifestly becomes. So this is an exception which can be under­
stood from known causes. 

5th PROPOSITION 

The shortest curb chains cause the greatest severity. 

It is to be assumed that the pressure of the bit does not begin until the rurb 
chain touches the chin. But with a long curb chain the hand has to rise further 
before it touches the chin than with a short one, and therefore with the same 
movement of the hand greater pressure is exerted with short than with long 
curb chains. CONCLUSION. The shortest rurb chains therefore cause the 
greatest severity, which we had to prove. 
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WEEGHCONSr, VAN:nE TOOMP~ANG. '213 

M E.RC KT. 

Wy hebben hier boven ghefèyt daer voorte houden te fijn,dattetgheprang 
des mon tfticx eerft begint als dékinketen !eghen de kingheraeckt : doch ghe­
. beuret wel dat de peër.äen ànieh gh~pr-mg ghevoelen voor fulck gberaeckfeI, 
ja meI een· toom (onder kiriketerr, t'ecn pec;rt eeI als I'ander, na dat[e leerof 
han van monde fijn: Ooek na dat. d' een t00111.van Oijv~r of !lapper fiof, laffer 
of !Iuytender-mo~htghemaeckl fijn .alsd'andet : ,Doch foo deyn onfeker en 
onghelijèk gheprang ,.cnfèl)ijnt gheen dIeper onderfuucking noch beièhrij­
ving deroinfiaodighentc i';ereyff'chen,a)svan gheënder acht' werende. '. 

. ) 

. 6 VOORSTEL.. 

Een proufcoom temaken,endaerluyteeri ghebruyc:., 
kelicke toom. . ' 

Wat proufto?m is hebben wy verclaert inde 17 bepaling.; Om hier van het 
maeckfel te; fegghen , dat machaJdus ghefc;:hicn: De ghe1lalt is gbelijck de vol. 
ghcndeform acnwijft , alwaêr A B twee ftanghenJ,ete)'ckenen, die vèrlangt 

. en vercoIt eonnen wOlden deur de [e huyvende fiicken als C B, welcke lçr he. 
~eerde langde connen vàfi gehecht worden mette fchrou ven als D. Defc flan­
ghen draeyen e1ck op een bout als E, makcndemèitet boveftick fukken houck 
.of cromte al(mcn begheert, en worden alfoo vaft ghehecht Plette fchrou\'en F. 

. De bovededen G Hfijn eenvaerdigher dickte ,fco lanck als de l:rngLle diemen . 
bc!loufr. ;De ooghen als I fijn dae1açn fchuyvende ghemaeckr'jen worden 
metfehrouven aJsKvaft ghchcchttei' plaets daermenlèbegheerr. Indervou • 

. ghen da t hier mede foe wel het boveded als onderdeel fulden langde gegeven 
wort alfmeil wil •. 

/ 

\ , 
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NOTE 

We have said, above that it is to be assumed that the pressure of the bit does 
not begin until the curb chain touches the chin. Yet it sometimes happens that 
horses feel some pressure before the curb chain touches the chin, nay, even 
with a bridle without a curb chain, according as a horse is tender or hard in the. 
mouth. Also according as one bridle may be made of stiffer or softer material, 
more or less tightly fitting, than the other. But such a slight, uncertain, and 
dissimilar pressure does not seem to call for any deeper study or description of 
the circumstances, as being of no account. 

6th PROPOSITION 

To make a test bridle, and from that an actual bridle. 

What a test bridle is, we have set forth in the 17th definition. As regards the 
construction, that may be effected as follows. The form is as shown in the fol­
lowing figure, where AB signifies two cheeks which can be lengthened and 
shortened by means of the sliding members eB, which can be fastened at the desired 
length with the screws D. Each of these cheeks pivots about a. bolt E, including 
with the upper cheek such an angle or bend as is desired, and they are thus ' 
fastened witli the screws F. The upper cheeks GH are of uniform thickness and 
as long as the longest that are required. The eyes I have been adapted to slide 
thereon, and are fastened with screws K in the pI ace where they are desired, in 
such a way that thus both the upper and the lower cheek are given the desired 
length. ' 
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21+ -1- DE.E.L DES BVVOVGHS DER. 

Tot hier toe is befch reven de maniere des prouflooms int gheheel, de llie­
ken by malcander vervoucht : Macr om noch breedcI "cl'C)aring te doen vandc 
form der fiucken int beronder , fao rullen wy die hier nu verfcheyden ftellcn. 
alwaeI de letteren andermacl van beteyckening fijn als vooren. 

Dlti. 
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So far the construction of the test bridle as a whole has been described, the 
pieces when assembled. But in order to give a more detailed exposition of the 
form of the pieces in particular, we shall now describe them here separately, 
the letters designating the same parts as before. 
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I . WSEGHC,ON"st,VANOB TOOM'PRANG. 

Dit is de form die lijn 
VORSTELIC KEGE" 
N A D E alfoo heeft doen 
maken. en metrer daet 
bequaem bevint: doel} 
alfmen daer in betering 
merckt,['fal billich fijn 
die ['fijnen vooIdec1e re: 
nemen. 

c 

us 

E . 

~ 
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This is the form which his PRINCEL Y GRACE has had made in this manner, 
and which he finds suitable in practice; but if anyone sees a means of improving 
on it, he may take advantage thereof. 
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~16 4 D IiEI. DES Bv'vov CH S 'D ER. 

,N V V A NT MAKEN DE SG HE':' 
hruJckeliden toomJ, deurt' beh~1p 

~Jpro~too~s. -

'. An de prouftoom etntnondlick vervought lijnde na~en cyfch van t'pCert; 
men fal deur (behulp der fchuy\'erkens,de langde der fianghen en bovedeelen, 
. oóck den raeckpunthouck, voor t'eerfie fiel!en na t'g.h,ene het voorgheficlt 
peen fehijnt te vereyifchen : Maer t'felve an t peertdadcbek verfochr fiJnde,cn 
bevonden werende darter verandering moetgedaen fij~ aD eCD der vier faken, 
of an altemàel, tewetenVerlaDgingb of vercortingh der fianghen , verlanging , 
of vereorting ~er bovedeelen, ,'ermeerdering of.verminderillg des raeekp~nr' 
houeK, of verlanging ofvercorting des kinket~l1S ,dat can van eld me~ luttel­
moeyte,grootc: fekerheyt, en feer haefi ghefdllen; Ia (onder den toom teleken 
afte moeten doen ;oock fonder dat den Rijder behouft aftefiijghell •. Nude 
proufroom foo ghefielt hebbende:, dalfc'voordar peert pafi, men falfe afdoen, 
en een ghebruyèkelkke toomdoe~ maken, met'fulcke keeren, foun,en cyrae( 
alfmen begheert ,mits welverfiaende, dar dedrie punten des raeekpunthoueJr, 
even co~en fukken pouek te maken als die des proufrooms. en de twee rechte 
verdochte linicn dien houek begrijpende,oock vande fc:lve langde alsd'andere: 
Dat voort de tu1Ièhenketen,kinketen, en montfiiek, mede commen op derge­
lijà(e ghefialt en form : T'welckfoo lijnde, dees ghehruyekelicke loom moet 
het pecrt paOën,en fal daer mede ter handt fijn,even als mette ptouftoom, ghe­
lijekfijn V 0 R S TEL I CKE .G HE N,AD & -datoockdadelickhevinr. 

Ettelicke van dcfc fioffehrijvendc, hebben gcmaeckt toornen darrmen vcr­
fcheydenfianghen iz:t mach fteken met onghelijeke keeren·, d'eeo crommer als 
d'ander: Maer h~t teughelrijncx raeekpuDtop een felvc plaels commende, foo 
cn gheeft meerder noch 11linder aomheyt der keercn totte faeek niet, gheli jek 
iot eerfie Voorfiel verclaert is~ Of' anders ghefeyt,commcnde het teughclrij noe 
racckpunt op c~n ander plaets, fo en is 1tle~rder of minder aomheyt des fiangs, 
de oir1àeek nict der veranderingh diemen inde regieringhc des peerIs ghewaer 
wort,ghemerek,t {ulcx èomt uyt verandering van plaets des tcugelrijllex raeek-

. punt: Waerdèurfulckefoucking fonder kennis der' oirfaken foo mo'eylickcn 
onfeker valt,dauer hun weynigh begJleven tot deur foodanighe middel welpaf. 
fende toornen Ie maken •. T' BES L V Y '1', Wy hebben dan een prouftoorn ge­
macckt~en daer uyt een ghebruyckelieke toom niden eyfeh. 

ME lt C KT. 

Y mant overdenckende de ghemeene rcghel der wichtighc ghedaciltcn van 
alle tltychdaennen ghewelt mede doct,mochtfégghen, dat wanneermen met 
even voorttreckingen des handts, de kinketcn eveveel voongane" geeft,l'mach 
mette lallgde der bovedeelen en fianghen fijn hoe't wil, daer volght een felve 
gheprang uyt. Om hier afby voorbeeh te fpreken, gemaeekt lijnde tWee too­
rnen op even raeekpunthoueken, en de kink eten in d'een,met fukken 1 ofheyt 

l'roportio"a· ofverheyt vande kin als in d'ander , voon de fiangen en bovedeelen *'everede­
kj, nich,doch van d'een klecnder als van d'ander, de kinkelen crijeht dan met eve­

veel voorttrecking d~s hand~s eveveel beweeghnis, en vervolghens een fel. 
ve gheprang,t' welck iek deur een form breeder verdarcn fal. 

TGHl-
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NOW AS TO THE CONSTRUCTION OF THE ACTUAL BRIDLE 
WITH THE AID OF THE TEST BRIDLE 
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A bit having been attached to the, test bridle according to the requirements 
of the horse, the length of the cheeks and the upper cheeks, and also the angle 
at the point of contact, shall first be adjusted by means of the sliding members 
in the way the horse in question seems to require. But when this has been 
tested in practice on the horse and it has been found that a change has to be 
made in one of the four members or all of them, to wit lengthening or shorten­
ing of the cheeks, leqgthening or shortening of the upper cheeks, increasing or 
decreasing of the angle at the point of contact, or lengthening or shortening of 
the curb chain, this can be done with each of them with little trouble, great 
certainty, and very quickly, nay, even without having to take off thebridle every 
time, and also without the ri der having to dismount. When the test bridle has· 
been so adjusted that it fits the horse, it shall be taken off, and an actual bridle 
shall be caused to be made, with such twists; form, and adornments as may be 
desired, provided the three points of the angle at the point of contact make the 
same angle as that of the test bridle and the two straight imaginary lines com­
prehending .that angle be also of the same length as the others, while further the 
intermediate chain, the curb chain, and the bit also have a similar position and 
form. This being so, this actual bridle is bound to fit the horse, and it will be held 
easily in hand, just as with the test bridle, as his PRINCEL Y GRACE indeed 
finds in practice. 

Many writers dealing with this matter have made bridles into which may be 
mounted different cheeks with dissimilar twists, one more curved than the other. 
But if the point of contact of the bit ring comes in the same ,pi ace, greater or 
lesser curvature is of no account in the. matter, as has been set forth in the first 
Proposition. Or in other words: if the 'point of contact of the bit ring comes in 
another place, greater' or les ser curvature of the cheek does not cause the change 
observed in the governing of the horse, seeing that this is due to a change of place 
of the point of contact of the bit ring. Owing to which such an examination with­
out knowledge of the causes is so difficult and uncertain that few people try to 
make fitting bridles by such means. CONCLUSION. We have therefore made ' 
a test bridle, and from that an actual bridle, as required. 

NOTE 

Someone, reflecting on the common rule of the static properties of all devices 
with which force is exerted, might say that if with an equal amount of pulling 
of the hand the curb chain is equally advanced, no matter \vhat the length of the 
upper cheeks and the cheeks, the same pressure will result therefrom. To give 
anl example of this: two bridles being made with equal angles at the point of 
contact and the curb chain of one being just as loose or remote from the chin as 
the other, the cheeks and upper cheeks further being proportional, but those of 
the one smaller than those of the other, the curb chain is then' displaced' the 
same distance with an equal amount of pulling of the hand, and consequently it 
undergoes the same pressure, which I will explain more in detail by means of a 
figure. 
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W EJiGHCONST;VANDE VO()MPllANG. 217 
TGHEGHEVEN. L-act A Becn 

Janghe flang beteyckenen, A C heur 
lanck bovedcel inde voorghétrocken G 
BA, daer na fy A D ccn corte fiang, 
A E heur cort bovedeel, in fukken re· 
den tot A b, als AC tot A B , voo~ (y. ' 
ghettoeken A F even an AB, en A G 
inde vóorrgetroeké F A even an AC, 
en van F de lini f H reehthouckich op 
BC, ooèk ei I reehthouekieh op de 
felve B C, daer na A K even m~t AD, 
ooek foo dat K L rechthouckich op 
Be even fy met F H, 'cn A Minde' 
voortghetrQcken KA even met A E, 
en M N reehthouckiCh op B C. Dü fd 
wefende, laet ons nu nemen den teu­
ghelrinck B der langhe fiang, ghetroc. 
ken te fijn van B tOt F, fukx dat had 
voorIganek fy HF, en de cofte fiang 
'van D tOl K , foo dat haer voortgam:k 
, fy L K,en fal dan hrt oogh C des lang. 
fien bovedeels ghècommen fijn an G; 
diens voortganck I G, en t'oogb Edes, 
coltften bovedeels an M, dièns voort. 
gan ck N M. Ma,er de voortganck HP 
en L K, is te houden voor des handts 
voorttreekingh an de teughelriem; 
om datfe daer me even fijn,ell I G met 
M N voor. de kinketcns voortgartck, 
als dacr me ooek evèn werende. T'welc 
[00 1Îjnde, wy lnOeten bewijfen dat 

c 

D 

È 
N 

N M even is met I G ; waC:r U yt geli jek 
, t'voornèihèn was te bewijfen een fd. 

ve gheprang moet volghen. 

H . __ ._._ ................ " 

B· 
F 

1', BE W y' S. 
, Den driehopck A i< t , is ghelijck metten driehouck AM N, waer deur fy 
haer lijckflandighe fijden evcredenieh hebben,te weten Hó~ 

Ghelijck A K tot A M,alfoo KL tot M N. Jarertl. 
Den driebouck AF H , is gelijek metten drichouck AlG, 'Waet deut' Cf haer 

lijekftandighe fijdcn everëdeniCh hebben, te weten 
Ghelijck A FtotAG,alfooFH totG J. 

Maer ghe1ijck A F tot A G,alfoo A Ktot A M,daerom 
G helijek A K tot A M, alroo F H tot G I. 

Maer F H is even met KL dcürt'ghegheven,daeroin 
Ghelijck AK tOt A M,alfooK Ltot G J. 

Sulclt dat G I en hl N. dek vierde evcredenighe paei fijn der CeIvc:di"ie, te 
weten MN in d'ècrfieeveredenhc:yt, en G lin deCelaetfte, waer deur fyeven 
moeten wefen. 
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SUPPOSITION. Let AB signify a long cheek, AC its long upper part in BA pro­
duced. Further AD shall be a short cheek, AB its short upper part, having the 
same ratio to AD as AC to AB. Further there shall be drawn AF equal to AB, 
and AG in FA produced, equal to AÇ', and from F the line FH at right angles to 
BC, also GI at right angles to this same BC, further AK equal to AD, also so 
that KL, at right angles to BC, be equal to FH, and AM, in KA produced, equal 
to AB, and MN at right angles to Be. This being so, let us now assume the bit 
ring B of the long cheek to have been pulled from B to F, so that its advance 
be HF, and the short cheek from D to K, so that its advance be LK. Then the 
eye C of the longest upper cheek will have reached G, its advance being IG, and 
the eye B of the shortest upper cheek will have reached M, its advance being NM. 
But the advance HF and LK is to be considered the hand's puIling at the rein, 
because they are equal thereto, and IG with MN the advance of the curb chains, 
because they are equal to IG, from which, as was indended to be proved, there 
must result the same pressure. 

PROOF 

The triangle AKL is similar to the triangle AMN, in consequence of which . 
their homologous sides are proportional, to wit 

As AK is to AM, so is KL to MN. 
The triangle AFH is similar to the triangle AlG, in consequence of which their 

homologous sides are proportional, to wit 
As AF is to AG, so is FH to GI. 

But as AF is to AG, so is AK to AM, therefore 
As AK is to AM, so is FH to GI. 

But PH is equal to KL by the supposition, therefore 
As AK is to AM, so is KL to GI. 

So that GI and MN are each the fourth proportional to the same three terms, to 
wit MN in the first proportion and GI in this last, in consequence of which they 
must be equal. 
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4- DEEL DES BYVOVGHS DER. 

Nudandekinketen van d'eenen d'andertoom aldus~ve~el voortganek 
crijghende, waer u yt ymarit deneken .m'Qcht ftilcxeen fel ve gh'cprang te geven, 
cn darter nochtans groot verfchil in valt,fo fullenwy daer af wat breeder fegge. 

D' ervarina leert foo euelicke ooekfchrijven,dat langer bovedeel en aen fom­
mighepeerd~n h~t hooft hoogher doen verheffen alscorter: Waer af fijn 
V 0 R S TEL leK E GEN A D E d' oirfaeck hout dufdanich te wefen: Laet AB 

. een 1anek bovedeel beteyekenen,A C een eort,B 0 de kinketen ant lang bove­
deeI,en CD de kinketen ant cort bovedeel,De langhe kinket~n B D maea: opt 
bovedcel een fcherper houck dan de corter kinketen CD, want fcherper is den. 

JC.. 

houck A B D ,dan A CD. Hier m.e fietmen dat deur treding des teughelrkmt 
E F,het bovedee1 A B beweeghnis crijghende , f06 perft de kinketen C 0 plat­
ter teghcns t'pectts kin, <!an de kinketen B D~welcke daer teghen meer opwaert 
drua:: :En t'pecrtom die opwaert perfmg.te vertachté, verheft het hooft hooger. 

Ymant foude hier opmeughen fegghen, dat by aldien fu~ex de eyghenfchap­
waer van langher bovedeeIen,dat de * daet daerafniet alleen blijeken en foude.. 
an fommighe peerden, ghelijek boven ghefeyt is, maer an allen, t"wekk nóch~ 
tans teghen d'ervaring Ie firijdenby verfcheyden betuyeht wort, en onder an-
deren deur leSÎellr dtla BrQllë int 3 ~uck onder dit opfchrift. , . 

O,-çajions pour lef1ue/les o.n doiï flire J' fEiJ de la branihe p.tm hallioflpltt4 
b44 qUt la me/ure ordinaire. . . 

lek heb ooekfijn VORST E·LI C KB GHENA.D E hoorenbeveftighenda­
deli<;k bevonden te hebben, dat vcrlanging·van bovcdeelen an fommigepeer­
den het hooft dede dalen,an êttelickeverheffen: T'welck hy doc.n, gheJijek an .. 
der, met verwonderenanfach : Maerdaerna hier op met kènnis der Weegh. 
conO: lettende;heeft voor ghewis gehouden ditd' oidàeck te wefen. Verlanging 
des bovedeels, t'weIck meerder wreetheyt inebrengt op het tantvlees en leghen 
de kin deur het 3voorfiél , werckr twee verkeerde faken Weffens, waDi deur de 
fti;verperffing des montfiicx teghen het tantvlees,is t'peertgeneyc~t het hooft 
neerwaert te buyghen. om die weedom te verfaehten, maer deur de !lij ver op­
waert perffing des kinketens leghen de kin ,ifi om die fmerte te vermindtrell 
gheneyeht het hooft opwaert te verheffen, geHjek wy boven vcrcIaert hebben: 
Defe twee t' feffens acneommende. het fouckt hem dadeJick meeft l' on tlaO:en 
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Now therefore the curb chain of one bridle as well as the other thus making 
the same advance, from which someone might conclude that this produces the 
same pressure, while nevertheless there is great difference between them, we will 
discuss this a little more in detail. 

Experience teaches, as many writers affirm, that longer upper cheeks make 
some horses lift their heads higher than shorter ones, the cause of which is con­
sidered by his PRINCELY GRACE to be as follows:· Let AB signify a long upper 
cheek, AC a short one, BD the curb chain on the long upper cheek and ,CD the 
curb chain on the short upper cheek. The long curb chain BD makes a more acute 
angle with the upper cheek than the shorter curb chain CD, for the angle ABD 
is more acute than ACD. Thus it is seen that when by the pulling of the rein 
EF the upper cheek AB is moved, the curb chain CD presses more flatly against 
the horse's chin than the curb chain BD, which presses against it in a more up­
ward direction. And the horse, in order to relieve that upward pressure, will lift 
its head higher. . 

Someone might say to this that if this were the property of longer upper , 
cheeks, the effect would be apparent not only with some horses, as has been said 
above, but with all, which is nevertheless stated by different people to be con­
trary to experience, among others by Ie Sieur de la Bro1Jë 1), in the 3rd book with 
the following heading: 

Occasions pour lesquelles on doit faire Foeil de la branche plus haut ou Plus 
bas que la mesure ordinaire. , 

I have also heard it affirmed by his PRINCELY GRACE that he has found 
in practice that the lengthening of the upper cheeks caused some horses to lower 
and many to lift their heads, which he watched, just like others, with surprise. 
But when he afterwards noted this with knowledge of the Art of Weighing, he 
held it for certain that this is the cause. Lengthening of the upper cheek, which 
involves greater severity to the gums and against the chin, by the 3rd proposition, 
simultaneously produces two contrary effects, for owing to the stiffer pressure of 
the bit against the gums the horse is inclined to bend its head downwards, in 
order to relieve that pain, but owing to the stiffer upward pressure of the curb 
chain against the chin it ten~s, in order to relieve th at pain, to lift its head up­
wards, as we have 'set forth above. When these two tendencies act simultaneously, 
it tries in practice to relieve itself most of that which causes it the greatest pain, 

1) Tbe work referred to is: Le cavalerice franfois composé par Salomon de la Broue. 
Paris 1602. Livre lIl, eb. 25; p. 62. 
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van t'ghene hem de medle weedom aendoel: Mller fommige peerden fijn teer 

. van tantvleescn hart van kin,ander verkeert,hart van tantvlees en teer van kin; 
waer uyt volght datte! een peert deur verlanging des bovedeels het hooft leger 
bllycht,het ander hoogher verheü : Maer om int ghemeen daer afte fpreken, 
alle Jangher bovedeelen intanfienderopwaerr perfingdes kinketens alleen, 
veroirfaken eenige genegentheyt des pecns tot verheffiing des hoofrs ; hoe wel 

. het nochtans om d'ander meeraer finerte t'verkeerde wel mocht te werc ftelIë. 
vyt hel voorga ende valt te bdluyren, datmen tot peerden die uyter na tuer 

. het hooft hooch genouch dragen, en het ta)ltvJees niet te teer en hebben,fou­
de meughen ghebruycken corter bovedeeJen met een fluyte~der }<inketen, tè 
meer dat langer bovedeeJen en loffer kjnketens met een ftercke fnack ghetroc­
ken werende ,het mon dikk en kinketen veel harder, als met een flach ancom­
mende, de peerden den mont bederven,meer als corte bovedeelen, en Ouyten­
der kinkétens,die fachter ancommen,en nochtans daer na eveveel perfingghe­
ven. Ten anderen datal te langhe kinketénsals B D, lichtelickoverde kin flib­
beren, fonder dat den Ruyter het peert dan Iegic:rencan, wekk ongheval de: 
kinketens, als C D niet onderworpen en fijn, 

Merckt noch dat alfmen niet ghedronghen en is langhe h()\'edeelen te ne. 
menom t'peert fijn hooft te doen verheffen, (['wdck ghebeuIl als de teerheyt 
.des tantvJees niet .en overtreft de teerheyt des kins) foo machllien een feer cort 
bovedee! ghebruycken,en de ftanghen vanlarigde foofe bell: vOl1gen : DaeI na 
,-ermeerderen ofverinindelen dewreelheyt na fijn wille) met vedanging of 
verconing der kinketen. ... 

Maer want fijn V 0 R S TEL leK E G HEN AD E defe eygenfchappen feer 
nauwedeurgront heeft/oo fal iek hier ilellennoch wat and~I onghelijckheyt, 
tu1fchen de bovefchreven toornen met evcredenighe frangen en bovedeclen. 
Laet tot dien eyndeA B 

een lange fijn, diens teuw 
ge1riem B C, en A Deen 
corte , diens teugheJriem 
DE, en· met haeI bove. 
dee!en neem iek everede­
nich.Alwaert nu dat defe 
twee ftanghen om die 
cveredenhcyt een fe!ve 
gheprang gaven, foo ift 
nochtans kenne!ick dat 
de rreckende han t niet tot 
ecn felve plaets en foude 
ll10eten blij vê, maer fofe 

. op B treckende,is án C, fy 
fal op D treek ende, moe· 
ten fijn by E, fulcx dat 
DE * evcwijdeghe is met B C, want treckende de teughelriem van D tot C, Cy PIU'llllt~ 
maecktopde rechte liniAB een anderhouck dan DE, t'weJck openbaerlick 
verandering moet mcbrenghen,te weten mindelwreethe)'t an C,dan an E. 

DES TOOMPRANGS 

EYNDE. 
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But same harses have tender gums and a hard chin, others on the contrary have 
hard gums and a tender chin, from which it follows that in consequence of 
lengthening of thc upper cheek one horse will bend its head lower, and another 
will lift it higher. But to speak of this in a general way: all longer upper cheeks, 
as regards the upward pressure of the curb chain alone, cause some inclination in 
the horse to lift its head, thoughnevertheless, because of the other greater pain, 
it might do the contrary. 

From the foregoing it may be concluded that for horses which by nature carry 
their heads high enough and do not have too tender gums one might use shorter 
upper cheeks with a more closely fitting curb chain, the more so because langer 
upper cheeks and loos er curb chains, being pulled too tightly, the bit and the 
curb chain acting much harder, abruptly, spoil the horses' mouths more than 
short upper cheeks and more closely fitting curb chains, which act more gently 
and nevertheless cause ftuther the same amount of pressure. Secondly, too long 
curb chains, such as BD, will hang too loosely on the chin, the rider then being 
unable to govern the horse, to which inconvenience curb chains such as CD are 
not subject. 

It should also be noted that if it is not necessary to take long upper cheeks in 
order to make the horse lift its head (which happens when the tenderness of 
the gums does not exceed the teriderness of the chin), one may use a very short 
upper cheek and cheeks of the length that is most suitable, and then increase or 
decreasse the severity at will, by lengthening or shortening the curb chain. 

But because his PRINCEL Y GRACE has studied these properties very closely, 
I will here describe another dissimilarity between the bridles described above with 
proportional cheeks and upper cheeks. 

To ·this end let AB be a long cheek, whose rein is' BC, and AD a short cheek, 
whose rein is DE, and I take them to be proportional to their upper cheeks. Even 
if these two cheeks, because of that proportionality, produced the same pressure, 
it is nevertheless obvious that the pulling hand would not have to remain in the 
same place; but if, puiling at B, it is in C, when pulling at D, it will have to be 
in E, 50 that DE is parallel to BC, for when the rein is pulled from D to C, it 
makes a different angle with the straight line AB than DE, which manifestly 
is bound to cause a change, to wit less severity at C than at Eo 

END OF THE PRESSURE OF THE BRIDLE. 



- 616 -



- 617 -

609 

INDEX 

aas, 309n, 487n 
absurd numbers, 23, 137n 
ADAM, 45 
aes, 309n 
administration, 20 
Age of the Sages, 7, 45 n, 46 
agens, 557n 
algebra, 16, 17 
algebraic equation, numerical root of, 17 
Algèbre, L', 26 
almachtich, 288, 354 
almighty, 289, 355 
Alphen (near Breda), 13n 
Alphen-on-Rhine, 13 
ALVA, The Duke of, 5, 8 
Amptlienkiesing, Van de, 32 
ANDERHUB, J. H., 587n 
Anhang der Weeghconst, 30, 503 
ANJOU, The Duke of, 8 
Anteyckeningen, Van de telconstighe, 30 
Anteyckeningen, Van verscheyden, 30 
Antwerp, 5,9, 25 n 
APOLLONIUS, 22, 377, 386-7, 516-9 
apparent weight, 38, 183 
Appendice algébraique, 6, 17, 27 
Appendix to the Art of Weighing, 503 
approximation of a root of an algebraic 

equation, 17 
AQUINO, G.o.d', 587n 
ARCHIMEDES, 7, 18, 22, 37-40, 42-4, 

224-5, 254-5, 261n, 354-5, 377, 381n, 
384-5, 409n,505, 51 8-9 

architecture, 20 
ARCHYTAS, 519n 
ARISTOTLE, 37, 5°8-9 
arithmetic, 16, 20, 22 
Arithmétique, L', 5, 7, 16, 26, 3 I 
Arithmétique, La Pratique d', 27 
arm of a lever, 103 
army camp, laying out of, 20 
army camp, planning of, 10 
Army, The States, 9, 10, 20 
Ars Ponderaria, '95n 
Art Pondéraire, L', 32 
Art of Tens, Tbe, 26 
Art of Ten/bs, The, 26 
Art of Weighing, Tbe E/ements ofthe, 6,35 
as, 112 
ARTHUS, G., 28 
astronomy, 18 
Astronomie, L', 3 I 
ATHENAEUS, 35 5n 

attraction, 19 
authority, appeal to, 23 ' 
autographs OfMAURICE and'sTEvIN, 11 
axis, 113 

Babel,45 
balance, construction of, 302-9 
balance, equilibrium of, 37-41 
balck, 100 
BARBARUS, E., 93 
baroco,44 
BARRY, A., 27 
beam, 103 
BECANUS, J. G., 45 
BEECKMAN, I., H 
BELLERUS~ J., 5, 26 
BENEDETTI, G., 3, 37 ' 
bepalinghen, 96-107 (Wetgbconst), 392-5 

(Wa/erwicht) , 579-85 (Toomprang) 
BESSON, J., 3 5 5 

, BETHUNE, M. de, 5n 
beweeghlicheyt, 46, 87n 
bhegeerten, 110 (Weeghconst), 396 (Wa-

terwicht) , 
bibliography of STEVIN'S works, 25-34 
BIERENS DE HAAN, D., 33 
bit, 581 
bit bolt, 569 
bit ring, 579 ' 
BORLEFFS, J. w. ph., 65n 
bodem, 394 
book-keeping, 20 
BOSMANS, H. J., 7, 14, ,26 
bottom, 395 
BOUGUER, P., 573n 
Bouçkhouding, Van de Vorste/itke, JO 
BOYLE, R., 50ln 
BRAHE, see TYCHO BRAHB 
brander, 224-5 
brandtspieghel, 258 
brantsne, 224-5 
Braunsberg, 5n 
bridle, 52 5, 577 ' 
Brid/e, Of the pressure of the, 575 
bridle, parts of a, 579 
BROUE, S. DE LA, 605 
Bruges, 4, 5, 25 n , 26-32 
BRUGMANS, H., 15 
BRUNB, J. DB, 4n 
BRUNOT, P., 45 
Burgher/ick Leven, Het, 6, 21, 27, 32 
Burgherlicke Stoffen, 10, 32 



- 618 -

610 

burning mirror, 259 
Byvough der Weeghconst, 18, 30, 523 

L. B. C., 576-7 
CAESAR, J., 46, 58-9, 86-7 
Calculus, The, 18, 44 
CALILUGA, 86-7 
camestres, 143n 
Cammen en Staven, Van, 33, 34 
CARDANO, G., 3, 37, 5°8-13 
cartography, 19 
Castrametatio, 12, 20, 3 I 
Castramétation, La, 31-2 
castrametator, 12 
catoptrics, 517 
Catro/wicht, Vant, 30, 55° 
Catwyck, 486 
centre of gravity, 18, 37,42-4,95,98-9, 

103n; of parabola, 250-9; of parabo­
loid, 276-83; of polygon, 234-243; of 
polyhedron, 274-7; determination by 
practice, 3°0-3; of prism, 262-5; of 
pyramid, 266-73; of trapezium, 242-7; 
of triangle, 228-35; of truncated para­
bola, 260-1; of truncated paraboloid, 
282-5; of truncated pyramid; 266-73. 

centre line of gravity, 101, 139, 227n, 
B3n 

centre plane of gravity, 101 
centre of pressure of water on bottom, 465 
Charasto, 35 5n 
Charistion, 354-5, 367, 371 
cheek, 579 
civic matters, 2 I 
CLAGETT, MARSHALL, 509n 
Clrytrecking, 33 
eloot, 98 
elootcrans, 6, 41, 176 
COMMANDINO, F., 37,42-4,224-5,242-3, 

386-7,5 18-9 
composition of forces, 17, 183 n, 535 n 
compound words, 46 
conoidale rectangulum, 224-5 
Coopmans Bouckhouding, 30 
COORNHERT, D., 46 
Copernican system of the world, 12, 18, 

399n 
COPERNICUS, N., 3 
Cord Weight, Ofthe, 525, 529 
cords, 18 
Cosmographie, 31 
councils, 21 
courses and distances, doctrine of, 19 
cranen 342 
cranes, 343 
CRAY, C., 12 
CRONE, ERNST, II, V 

CRO-Y, PH. DE, 34 
CRUNINGEN, M. VAN, 26 
Crych te Lande, Van de, 33 

Crych te Water, Van de, 33 
Crychconst, Van de, 20, 32 , 33 
Crychshande/, Van den, 30 
Crychspiegeling, Van de, 32 
Crychsvolcx, Van de geduerige verlegghing 

des, 32 
cubic foot, 407 
curb chain, 581 
curb hook, 581 

daellini, 106 
daelwicht, 104 
daet, 21, 22 
dam, 322-3 
Damphooghde, Van de Eertc/ootsche, 29 
Dantzig, 5n, 20 
darii, 207n 
decimal fractions, 16 
decimal principle, 16 
Decimall Arithmeticke, 26 
declination, magnetic, 19 
decomposition of force, 17 
definitions, 96-107 (Art of Weighing) 

392-5 (Hydrostatis), 579-85 (Pressure 
of the Bridle) 

Delft, 6, 406-7 
Demonstration, The Art of, 5 
DESCARTES, R., 22 
Deursichtighe, Van de, 29, 516 
Dia/ectics, 5 
Dia/ec/ike, 5, 2 I, 26, 33 
Dialectikelicke Tsamespraeck, 21, 45n, 83n 
Dich/const, Franfqysche, 33 
Dich/com/, Nederdtrytsche, 33 
DIOPHANTUS, 17, 27 . 
Discourse on the Worth of the Dutch Lan-. 

guage, 7, 44-6, 59 
Disme, La, 5, 26, 27 
Disme, The, 26 
diver, problem ofthe, 18, 377,499 
division of a polygon, 17 
doender, 556, 557n 
domains, administration of, 20 
Domeine, Vorstelicke Bouckhouding in, 30 
Domeine, Verrechting van, mette Con/rerolle 

20, 32 
DOORMAN, G., 6n, 15 
doubling of a ratio 249n 
drainage, 6, 13 
drawing line, 107 
Drawing of Water, Of the, 525 
dredging,6 
Driehouckhande/, Van den, 17, 29 
DUHEM, P., 37n 
DUMORTIER, B., 15 
dunes, formation of, 19 
DÛRER, A., 3 
Dutch language,,6, 7, 21, 23, 24, 44-6, 

107n 
Duytsch, 7, 45 n 



- 619 -

Dwaelderloopen, Van de vinding der, 29 
DIJKSTERHUIS, E. j., Il, lIl, v, 5n, Ion, 

12n, I3n, 15, 46n 
dynamics, 18. 

Ebbenvloet, Van de Spiegeling der, 19, 29 
Eertcloots, Vant Stofroersel des, 29 
Eertclootsche Damphooghde, Van de, 29 
Eertclootschrift, Vant,29 
Elbing,5 n 
Elizabeth, Queen of England, 10 
ellipse, construction of, 17 
ELZEVIER, B. and A., 3 I 
EMMIUS, U., 12, 15 
empty, 377, 395 ' 
equal apparent weight, 38, 101, 105, III 
equal temperament, 2 I 
equilibrium of a lever, 17,41 
ERASMUS, 0., 92-3 
erm 103 
ervaringsdachtafels, 29 
es, 580 
EUCLID, 22, 27, 37, 110-1, 23 In, 427n, . 

514-7 
EUTOCIUS, 5 16-7., 5I 9n 
evenwicht 38' 
evenstaltwichtigheid, 3'8 
Everedenheytsreghel der grootheden, Van de, 

29 
evestaltwichtich, 84-5,100,102,1°4, 110 
evestofswaer, 392 
ewich roersel, 178 
eye, 581 
eyghen ghewicht, 396 
eysch, 124 

falling bodies, experiments on, 18, 5 I I 
FAN, J. OU, 15 
Festung-Bawung, 28 
Finance Extraordinaire, Bouckhouding in, 30 
finitor, 106-7 
flanking fire, 23 ' 
floating vessel, stability of, 18 
F/oating Top-heaviness, Of the, 525, 567 
foot, 371, 407n 
FOPPENS, 4n, I 5 
FORBES, R. J., Il, ,v 
forces, parallelogram of, 535 n 
forces acting on a rigid body, system of, 

,547n 
forces, triangie of, 183 n, 5 3 5 n 
fortification, 6, 20 
fortification, oid Dutch method of, 20 
Fortification, La, 32 
Fortification, par Escluses, La, 32 
fortress, building of a, 23 
Fortresses, The Building of, 6 
fugue, 88-9 
GALBA, 86-7 

GALILEO, 24, 5 I In 
gentle bridle, 581 
Géographie, 3 I 
geography, 19 
geometrical instruments, 17 
Geometrical Problems, 5 
Géométrie, La Practique de la, 3 I 
geometry, 17 
GERARD OF CREMONA, 355n 
GERMANICUS, 86-7 
Gesantterie, Ghemeene Regel op, 32 
GEYL, P., 8n 
ghecorte brander, 282 
ghecorte brantsne, 260 
ghelaet, 38, 104 
ghemeene constwoorden, 108 

611 

ghemeene weeghconstighe reghel, 138, 
55 6 

Ghemengde Stoffen, Van de, 28, 30 
Ghent,8 
gheschickt bodem, 394 
GIRARD, A., 27, 31, 38, 139n, 183n, 352n, 

359n 
GLAREANUS, H., 86-7 
gravitas secundum situm, 38n 
gravities carried, 332-41 
gravities hauled, 34°-55 
gravity, 97 
great circle sailing, 19 
greatest common divisor of polynomials, 
17 
GROOT, j. c. DE;6, 18,52, 5IIn 
GROOT, K. W. DE. 45n 
GROTIUS, H., 6, 28 
GUIDO UBALDO DEL MONTE, 37 

Hague, The, 12 
handle, 103 
handthaef, 102 
hanghende lini, 100, II 2 
Haven-Finding Art, Thc, 28 
Havenvinding, De, 19, 28, 29 
Hazerswoude, 12 
heflini 106 
hefwicht, 104 
Hemel/oop, Van den, 18, 29, 399n 
HENRY, Count of Nassau, 30 
HERCKE, J. J. VAN, 5n, 15 
HERON, 355n 
HIERO, King of Syracuse, 354-5 
HIERONYMUS, 64-5. 
Hoogduytsch,45 
horizon, 106-7 
horsebit, 18, 22 
horsemanship, 525 
Houckmaten, Tafels van, 29 
house building, 20 
HULSlUS, F., 31 
HULSlUS, L., 28 
Huys, Van de oirdening,der delen eens, 32 



- 620 -

612 

Hqysbou, Van den, 23, 30, 33 
hydraulic engineering, 6, 19 
hydraulic inventions, 6 
hydrography, 19 
hydrostatic paradox, 18, 377, 487 
hydrostatics, 181 
H.ydrostatics, The Elements of, 6, 375 
Hydrostatics, The Practice of, 485 
Hypomnemata Mathematica, 10, 30 

inclined plane, 17,175, , 
Incommensurables Grandeurs, Traité del, 27 
indifferent equilibrium, 41 
inexplicable numbers, 23 
infinite processes, 44 
instruments, geometrical, 17 
intervals, theory of, 2 I 
irrational numbers, 23, 137ri 
irrational ratios, I 37n . 
Italian method of book-keeping, 20, 30 

]EROME, st., 64-5 
]ORDANUS NEMORARIUS, 37, S09n 

Katwijk, .487 
keeren, 582 
keyed instruments, 2 I 
kinketen, S 80 
kinketenhaeèk, 580 
KOOIMAN, K., 45n 

lancworpighe cloot, 98 
lance, 327 
land, 326 
Latin, U se of, 7 
latitude, 19 
latus rectum, 387n, 389n, 39In 
ledich, 377, 394 
Legerme/ing, 3 I 
LEIBNIZ, G. w., 22 
LEICESTER, The Earl of, 9 
LEONARDO DA VINCl, 3 
Letterconstighe Geschil/en, Verhad van, 33 
lever, equilibrium of, 17, 37-40 
L.eyden, 5,6; 8n, 10, 13,26-8, 30-2, 34, 

56-7, 294, 382~3,486-7 
lever, forms of, 320-33 
libraries, possessing works of STEVIN, 2 S n 
lifting line, 1°7 
lifting weight 105 
LIMENEVPETIKH, 28 
Limenheuretica,·28 
LIVIUS, ]., 32 . 
Loch/wicht, Vant, 3°,49, 526 
locks, 19 
logic, 21 
logic, ancient formal, I43n 
longitude, 19 

Loochening van een Ewich Roersel, 32 
LORINI, B., 553 
lowering line, 107 
lowering weight, 105 
loxodromic sailing, 19 
lijder, 556, 5 nn 
LYTE, H., 26 

MACH, E., 40 
MACHIAVEL, 32 
MARCELLUS, 35 5n 
Marking out of Army Cam ps, 12 
marshmill, 6, 19 
Materiae Po/iticae, 10, 13,20,21,32,46 
Mathematical Memoirs, 10 
Mathematico-Philosophical Activity, 13 
MAURICE, Count of Nassau, Prince of 

Orange, 8-11, 13, 17, 20, 28-32, 
552-3, 576-7, 598-601, 604~7 

MAUROLYCO, F"37 
mechanics, 17, 37 
Meetdaet, De, 17, 29 
Mémoires Mathématiques, 10, 30 
MENELAUS, 233n, 271n 
mercantile administration, 20 
metacentre, 573n 
Metael-Prouf, Van de, 33 
mills, 19 
MINNAERT, M. G. J., Il, V 
mirror of languages, 107 
Molens, Van de, 19, 33 
monosyllabic words, 64-80 
MONTE, GUIDO UBALDO DEL, 37 
montstick, S 80 
montsticksaspunt, S 82 
MOODY, E., 509n 
moon,19 
motion of the earth, 18 
mountains, origin of, 19 
music, 26, 22 

naelde, 98, 266 
natuerlick verstaen, 140, 143n 
navigation, io, 19 
Neerduytsch,45 n 
Neerlanders, 45n 
NERO, 86-7 
New Manner of Fortifteation, with the help 

of pivoted locks, 12 
NEWTON, I., 3 
Nieuwe Maniere van Sterctebou, door Spil-

slqysen, 12, 19," 20, 3 I 
NOACH, 45 
North Holland, Province of, 45, 46 
NORTON, R., 26 
NorwaY,5 . 
Nouvelle Manière de Fortifteation, par Es­

cluses, 3 I 
Nuremberg, Burgomaster and Rulers of 

the City of, 293 



- 621 -

Nurrenberg; Burgemeesters ende Re-
gierders der Stadt, 292 

oblique balance, construction of, 3 I 8-2 I 
oblique lifting line, 107 
oblique lifting weight, 107 
oblique lowering·line, 107 
oblique lowering weight, 107 
OCTAVIAEN, Keyser, 32 
Oeuvres Mathématiques, 3 I 
Oirdening der deelen eens huys, Van de, 32 
Oirdening der steden, Van de, 32 
oirdentlick lichaem, 98 
OLDENBARNEVELDT,J.VAN,9 
ongheschict lichaem, 100 
onsel, :po 
oogh, 586 
ooghraeckpunt, 582 
Optique, L', 32 
organization, 21 
OTTO, 86-7 
Overlanders, 45 n 
OVERDIEP, G. s., 27 

PAEDTS, J. JACOBSZ., 30 
Pacification of Ghent, 8 
PANNEKOEK; A., 11, V 
PAPPUS, 38, 100-1 
parabola, 42, 224-5, 250-9 
paraboloid, 225n, 277-85 
Paradise, 45, 46 
parallelogram of forces, 5 35 n 
PARMA, The Duke of, 8 
PASCAL, B., 18, 27, 50ln 
patents,6 
patiens, 557n 
PATIUS, see PAEDTS 
perpetual motion, 17, 179 
perspective, 17, 517 ' 
perspective, inverse problem of, 17 
'PHALARIS, 32 
PHILIPS 11, King of Spain, 8 
PICO DELLA MIRANDOLA, G., 92-3 
pilaer, 98, 108, 110 
PLANTIJN, CHR.,. 5, 26-28 
PLUTARCHUS, 354-5 
poetry, 22, 46 
Poland,5 
POLIZIANO, A., 92-3 
polygon, 17, 42, 234-43 
polyhedron, q, 42, 274-77 
polynomials, greatest common divisor, 

of, 17 
polyspaston, 3 5 5 n 
POORT,C. VAN DER,4 
posthumous editions of works of STEVIN, 

3I 
posthumous papers, 13, 20 
postulates, 110-11 3 (Art of Weighing), 

396-99 (Hydrostaties) 

613 

pouvoir, 38 
Praetiee of Hydrostatics, The, 485 
Praetiee of Weighing, The, 6, 287 
Praetique de la Géométrie, La, 3 I 
Pratique d'Arithmétique, La, 27 
Pressure of the Bridle, Ofthe, 525,575 
pressure of water in a vessel, 18, 377, 

415-79 
prism, I I I. In Art of Weighing passim 
Problemata Geometriea, 5, 17, 26 
proper weight, 397 . 
prouftoom, 584 
Prussia, 5 
Ptolemaic system of the world, 18 
PTOLEMY, CL., 232-3, 518-9 
PTOLEMY, King of Egypt, ; 5 4-4 
puissance, 38 
pulley, 18, 552-65 
Pulley Weight, Of the, 525-55 I 
purism, 7, 45 n 
pyramid, 267 

quadrivium 20 

Raden oirden, Van der, 32 
raeckpuntshouck, 582 
raeyers, 342 

. RAPPARD, Jhr. F. A. RIDDER VAN, 11 
RAVELINGEN (RAPHELINGEN, RAPHELEN-

GIEN, RAVELINGHIEN,) F. VAN, 5, 27, 28 
rechtdaellini, 106 . 
rechtdaelwicht, 106 
rechtheflinie, 90-1, 106 
rechthefwicht, 84-r, 90-1, 106 
rechtwichticheyt, 5 54 
Redenconst, 33 
reductio ad absurdum, 43-4 
Redenstrij t, 3 3 
Regiering des Vorsten, Van de, 32 
REGIOMONTANUS, 5 18-9 
regular polyhedra, 17 
religion, 22 
Retorica, Nederduytsehe, 33 
REUCHLIN, J., 92-3 
rhetoric, 46 
. RICHTER, w., 28 
rivers, course of, 19 
riding, art of, 577 
ROMEIN-VERSCHOOR, A., 27 
root of an algebraic equation, I7 
RUDOLPH II, Holy Roman Emperor, 54-5 
rule of algebra, 17 . 
rule of staties, 139, 557 
rule of three, 133n, ;27n 
ruyterconst, 576 

sacoma,3 8 
sailing, 19 
sailing chariot, 13, 20 



- 622 -

614 

SANFORD, V., 26 
SARTON, G., Ion, 13n, 15, 26 
scheefdaellini 84-5, 106 
scheefdaelwieht, 106 
scheefheflini, 90-1, 106 
scheefhefwieht, 90-1, 106 
scheefwaegh, 3 I 8 
scheefwiehticheyt, 560 
school of engineers, Leyden, 10 
SCHOUTEET, A., 4n, 15 
sedimentation, 19 
semiregular polyhedra, 17 
severe bridle, 581 
sichteinder, 106-9 
SIMON STEvIN-plaats, Bruges, 13 
SIMPLICIUS, 355n, 371n 
Singeonst, Byvough der, 33 
Singeonst, Spiegeling der, Van de 21,3°,33, 

45 n 
single sound, 65 
situm, gravitas secundum, 38 
slap toom, 580 
sluices, 19,20 
SMEATON, J., 19 
SNELLIUS, W., 10, 30 38 
S partostaties, 52 5 
specific gravity, 393 
spherical trigonometry, 17 
spiegeling, 21, 22 
Spiegelsehaeuwen, Van de beginselen der, 29 
SPIEGHEL, H., 46 
S pieghelconst, 516 
spieghel der talen, 106 
SPIERS, J. H. B. and A. G. H. ,27 
spit, mechanically driven, 6 
stabie equilibrium, 41 
stability of floating vessel, 18 
stadtholder, 8 . 
staltwicht, 38,43,44,176, I77n, 182, 183n 
stang, 578 
stangbout, 578 
stangsbovedeel, 578 
States Army, The, 9, 10, 20 
States General, The, 6, 8,9, 12, 380-1 
staties, 17, 18 
Statique, La, 32 
Steden, Van de oirdening der, 32 
steelyard, 105, 316-9 
steerten, 320 
STEIN, w., 40n. 
Steretebou, door Spils/lfYsen, Nieuwe Ma-

niere van, 12, 19, 20, 31 
Sterektenbouwing.6, 20, 27, 45n 
STEVIN, ANTHEUNIS, 4 
STEVIN, FREDERICK, 12 
STEVIN, HENDRIK, 12, 13,15, 19, 32-4 
STEVIN, LEVINA, 12 
STEVIN, SIMON; birth, 4; mention ofbirth­

place, 4; portrait, 4; reproduction of 
portrait facing p. I; majority declared, 

4; education, 5; position in the finan­
cial administration of the "Vrije van 
Brugghe", 5; bookkeeper and cashier 
at Antwerp, 5; leaves Belgium, 5; 
travels abroad, 5; settlement at Leyden, 
5; matrieulation at Leyden University, 
5; publieation of works, 5; inventions, 
5; improvement of marshmill, 6; pa: 
tents, 6; clootcrans as trade-mark,6; 
partnership with J. DE GROOT, 6; per­
forms with DE GROOT an experiment 
on falling bodies ; 5 10-1 ideas on lang­
uage, 6; theory of the Wijsentijt (Age 
of the Sages), 7; political background 
of life, 8; relation tOMAURICE, 9; 
engineer in the States Army, 9; 
appointed quartermaster, 10; sits on 
committees, 10; organization of school 
of engineers, 10; superintendent of 
the Prince's financial affairs, 10; pu­
blication of Wiseonstighe Ghedaehtenissen, 
10; autograph facing p. 11; susp,ec­
ted of bad influence on MAURICE, I I ; 
adoption of Copernican system, 12; 
function of castrametator, 12; applies 
for superintendent of the fortifications, 
12; marriage, 12; offspring, 12; buys a 
house at The Hague, 12; death, 13; 
posthumous papers, 13; edition of 
posthumous works, 13; legacy, 13; 
controversy on tercentenary of birth, 
13 ; correct pronunciation of name, 14; 
sc ientific achievements, 16-21 ; scientific 
turn of mind, 21; prototype of engi­
neer, 21; oscillates between spiegeling 
and daet, 21; versatility, 22; opposes 
appeal to authority, 23; convietions, 
23; character,· 23; advancement of 
learning for the sake of the common­
wealth, 23; mention of sources, 23; 
advocates the interests of the poor, 23; 
charm of his manner of writing, 24; 

STEVIN, SUSANNA, 12 
STOCHIUS, N., 5n 
Stofroersel des Eertcloots, Vant, 19, 29 
stoflichter, 392 
stofswaerder, 392 
stijflichaem, 392 
subtraction of ratios, 233,481 
SUETONIUS, 86-7 
Supplement to Art of Weighing, F3 
surface vessel, 393 
swaerheden ghedreghen, 332-341 
swaerheden ghetrocken, 340-355 
swaerheydt 96 
swaerheytsmiddellini, 100, 533n 
swaerheytsmiddelplat, 100 
swaerheytsmiddelpunt, 29, 94, 98 
swaerheytsmiddelpunt des gheprangs in 

den bodem, 464 . 



- 623 -

SWEERTIUS, 4n, 15 

TABIT ibn QURRA, 35 5n 
Tables of Interest, 5 
Tables d'Interest, Les, 27 
TACITUS, 86-7 
Tafels van Interest, 5, 26 
TAISNIER, J., 520- 1 
TARTAGLIA, N., 3, 37, ,8n 
Tauwicht, Van het, 30, 52 7, 529 
technical words, 109 
technology, 19 
teerlijncsche voet, 406 
Telconstighe Anteyckeningen, Van de, 30 
temperament, 2 I 
Tens, The Art of, 26 
Tenths, The Art of, 26 
tenth progress, 16 
terminator visus, 106-7 
testbridle, 585 
teughelrijncxraeckpunt, 582 
Thèses Mathématiques, I37n 
Thiende, De, 5, 16, 26 
thiendetalen, 16 
third mation of the earth, 18 
THORNDIKE, L., 5 I In 
TIBERIUS, 86-7 . 
tides, theory of the, 19 
tienden voortganck, ghetalen van den, 16 
Toomprang, Van de, 22, 30, 574 
topography, 19 
town planning, 20 
trecklini, 106 
triangle offorces, 183n, 535n 
Triangles, Doctrine des, , I 

trigonometry, 17 
trispaston ,35 5n 
Trouve-Port, Le, 28 
Tsamespraeck, DiaJectikelicke, 21, 45n, 8,n 
TUNING, J., 30 
tusscheketen, 580 
twists, 58, 
TYCHO BRAHE, " 18 
TZETZES, 35 5 n 

Uni on of Utrecht, 9 
unstablc equilibrium, 41 
upper eheek, 579 
Uytspraeck van de Weerdicheyt der Dqyt­

sche Tael, 7, 45,58, 107n, 385n, 39In 

vacuum, 377, 395, 
VAILATI, G., 143n 
VALE RIO, LUCA, 37 
VALERIUS ANDREAS, 4n, 5n, 15 
VALLA, L., 92-, 
vastpunt, 102 
Verdrucking, Van de, 32 
Verlegghing des Crfjchsvolcx, Van de ge­

duerige, 32 

615 

vernacular, use of, 7, 45, 46 
Verrechting van Domeine mette Contrerolle 

20, 32 
Verschaeuwing, Van de, 17, 29 
verticallifting line, 1°7 
verticallifting weight, 107 
verticallowering line; 107 
verticallowering weight, 107 
VIETA, F., " 
vignettes occurring in STEVIN' S works, 25 n 
VIRIEU, M. DE, 13 
virtual displacements,' principle of, 18, 

37, 507 
virtual velocities, principle of, 37 
VIRY, M. DE, 13 
Vita Politica, 6, 27 
VITELLIUS, 86-7 
vlackvat, 239 
Vlietende Topswaerheyt, Van de, 18, ,0, 566 
voet, 37°, 407n 
VOORDUIN, J. C., 15 
VOOYS, c. G. N. DE, 44n 
Vorste/icke Bouckhouding, 30 
Vorstelicke Dispense, Bouckhouding in, 30 
Vrije van Brugghe, Het, 4n , 5 ' 

WAARD, C. DE, ,3 
waegh,302 
WAESBERGHE, J. VAN, 31 
W ALLER ZEPER, C. M., 26 
wallower, ,69 
Wanschaeuwing, Van de, 29 
Wasser-Baw, 3 I 
waterhol, 570 
Watermolens, Van de, 33-4 

. Waterschuering, Van de, ,,-"4 
waterscouring, 19 
Watertrecking, Van de, ,0 
Waterwichts, De Beghinselen des, 6, 7, 18, 

27,3°,49,375 
Waterwichtdaet, Van den anvangder, 18, 30, 

,84 . 
Weeghconst, De Beghinselen der, 5,6,17,18, 

27-9, 35,47 
weeghconstighe reghel, ghemeene, 138, 

55 6 
Weeghdaet, De, 6,17,18,27,29,287 
Weereltschrift Vant, 28-9 
Weigbing, Tbe Art of, 6, 35 
Weighing, The Practice of, 6, 287 
Welsprekenheyt, 33 
WEYER, s. VAN DE, 14, I 5 
windas, 340-343 
windiass, 340-343 
wisconstelick ghenomen, 142, 14,n 
wheels,343 
WILLIAM LOUIS, Count of Nassau, 9 
WILLlAM THE SILENT, 8, 9 
wisconst, 514, 5 I 5n 
Wisconstich Filosofisch Bedrijf, I" 19, " 



- 624 -

616 

Wisconstighe Ghedachtenissen, 10, 12, 16-9, 
. 45 n , 52 5 

WITTOP KONING, D. A., 99n, 487n 
wreath of spheres, 6, 41 , 175 
wree toom, 580 
WRIGHT, E., 28 

Wijsentijt, 7, 23, 45 n, 46 ' -

ydel, 377, 394 

Zeeschrift, Het, 29 
Zeylstreken, Van de, 19, 29· 
ZEVENBOOM, K. M. C., 99n, 487n 
Zuid er Zee, 13n, 15 
ZUTPHEN, w. H. VAN, 13n, 15 

" 



- 625 -

TABLE OF CONTENTS 

Genera! Introduction. The Life and Works of Simon Stevin . 
Biographical Introdudion. . . . . .. . . . . 
List of Works quoted in the Biographical Introduction . 
Stevin's Achievements. . . . . 
A BibIiography of Stevin's Works . 

-
De Beghinselen der Weeghconst. The Elements of the Art of Weighing 

Introduction. . . . . . . . . . . . . . . . . . 
Uytspraeck van de Weerdicheyt der Duytsche Tael. Di~course on the 
Worth of the Dutch Language. .,. 
Het Eerste Boeck. The First Book. . 
Het Tweede Boeck. The Second Book . 

De Weeghdaet. The Practice of Weighing . 

De Beghinselen des Waterwichts. The Elements of Hydrostatics . 

Anvang der Waterwichtdaet. Preamble of the Practice of Hydrostatics 

Anhang van de Weeghconst. Appendix to the Art of Weighing 

Byvough der Weeghconst. Supplement to the Art of Weighing. 
Van het Tavwicht. Of the Cord Weight. . . . . . 
Vant Catrolwicht. Of the Pulley Weight. . . . . . 
Van de Vlietende Topswaerheyt. Of the Floating 'Top-Heaviness 
Van de Toomprang. Of the Pressure of the Bridle.. . . . . . 

Index 

617 

1 

3 
15 
16 

25 

35 
37 

58, 59 
96, 97 

224, 225 

287 

375 

484, 485 

503 '" , 

523 
528, 529 
550, 551 
566, 567 
574, 575 

609 


