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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 �v�o�o�r�b�e�d�t�s�~� 
te trecken lijn eénlini als �G�H�~� fniende A D in 1, euewydich met A �'�s�~� 
alfoo .dat op A B H I rullt'ghewicht van 14 voeten waters; lek �d�~�e�l� 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 �e�e�r�~� foNde muegb,,, .gbefÎJI 
\\lord,,,, vllnde bodmu euewJdICb fimde 'PAnden fobtelnd" ,,,,,,,, oumnidl/ler 
jilfltr (W.t,,-beyl1. middelpunten CVPtl&k! �g�b�e�t�l�o�~�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�'�;�I�I�I�·�V�O�O�A�S�~�,�E�l�.� 

W E SEN DEden bodem des waters een eue­
wydich vierhouck oneuewydich vanden .. ftcht- BniUlJt,. 

�~�i�n�d�e�r�"�d�i�e�n�s� �h�o�~�c�h�f�l�:�e�f�i�j�~�e�i�n� �t�·�w�a�t�~�r�~� oppervlack 
IS, u yt welcke liJdens mIddel een hnl ghetrocken . 
is, tot in �t�~�l�n�i�d�d�e�l� vande leeghfte ftjde: .. T'[\vaer- �C�'�n�t�~�l�I�~� 
�h�e�y�~� 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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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~ 
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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. 



- 490 -

14 S •. - S,..VIl .. ll~.Off.JN!I1!tllM 
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. 



- 492 -

, ~_~.~.-..r..x.~~ 
~~~~~~~ 

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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. D!llWATEl\.WICHTDAIT. 61 

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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SJlUgtfmi 
"'InD,.. 

'" . 

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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A)lH,ANC. 6J-
Ie H 0 0 F T S TIC, DAT DER E V E S TA L T _ Cllput ,. 

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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66 S. S T EV INS 

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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80 'S.STI T s'NS' '. 

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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A N H A N G.8r 
"' 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 .. 
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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 
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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 
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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. 
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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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4rg11111m.. C 0 R T B EG R Y P 
.fImI. 

D ES T 00 M pa A N G S. 

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 
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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. 



- 596 -

~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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WEEG H CON~ T, VA N D E TOOMPIlA NQ;2lY 

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 



- 599 -

591 

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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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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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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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. 
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