












- 517 -

509 

compasses by the 32 lines described therein, which, being produced mentally by 
the observer over the surface 'of the earth to the horizon, or otherwise drawn in 
this way on the model globes, designate the 32 common points of the compass 
or "winds" 1). 

Since one might wonder how arcs can properly be called straight tracks, one 
is to know that this straightness means that they deviate neither to the right nor 
to the Ie ft, as do the curved tracks, the defjnition of which follows. 

3rd DEFINITION. 

When a' ship sails 'outside the equator' and the meridian in such a way that the 
arc drawn from the ship to the pole always makes the same angle with the keel­
line 2), the line on which the ship has then sailed we callioxodrome. 

In the figure of the 2nd definition let D be the pole of the earth, E a ship 
which shall have sailed from A to E, so th at the arc ED, drawn from the keel 
FG, viz. from E to the pole D, shall always make the same angle with the keel 
FG, viz. FED, which would happen thus if the ship always sailed on the same 
point indicated by the mariner's compass and if the fleur-de-Iys invariably pointed 
due north. When this is the case, the line or arc AFE on which the ship has 

. sailed is called loxodrome. IE it is now assumed that the angle FED is right, 
the ship will always have sailed due east or due west, and the arc AE will be part 
-of a small circle. And if it sailed continually on in this way, it would come 
again to the place A where it began, completing the circle. From this it can be 
understood that the orthodromic course east 4.B and the loxodromic course east 
AE are widely different things. To give a fuller explanation of this, let C designate 
the true east, being the common intersection of the horizon and the equator, and 
let the point A be in the zenith and the point B in the arc AC, and let 
the arc AFB coincide with AB in A. This being so, if it is assumed that a ship 
sailed from A to C always along the arc AC, to one who is in A it will always appear 
to be sailing due east, but not so· to one who is in the ship; he wil! find a 
constantly greater and greater difference, even fjnally so great that if the point A 
is assumed to lie in latitude 50°, the man in the ship, coming near C, wil! find 
he is sailing about 50° south from the east. Again, though Blies due east of A, 
nevertheless a ship appearing to the man in the ship always to be sailing from 
A due east will not arrive at B, but, far from there, at E, it being understood 
that the arc AB coincides with AB in A as above. 

Note further th at although Blies due east of A, nevertheless A does not lie 
due west of B, which may differ a good deal on large arcs. For example, from 
a place whose latitude is 45° let an arc of 90° due east be taken: the great-circlec 

course from that more easterly place to the other wil! not \>e due west, but so 
much more to the north as the latitude amounts' to, viz. 45 0, that is due northwest, 
so th at, in order to sail from the more westerly to the easterly place, one first 
has to sail due east, but from the more easterly to the other place (to sai! on 
a great-circle course, for on loxodromes the home voyage is always called af ter 
the point of the compass opposite to that of the departure) due northwest. And 

1) Winds = Spanish vientos, the word commonly used in sixteenth-century Spanish 
textbooks, meaning "directions". . 

B) Fore-and-aft Hne. See pag. 368. 
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VAND~ ZEYLSTREKEN. 

piaet[ensbrCcdevan S7tr.fulck verruulfou danOOCkvatl S7tr. fijn, datsova 
de vijf ghcmeene ftreken. . . . . . 

En hocmen nacrder den afPunt [eylt,hocmen fuIck verfchil op groote [eyla­
gen merckelicker bevint,en dat om bekende redenen,die op een Ecrtdootmet 
haer beh.oidicke r«tfchappen openbaer fijn. Inder voughen dat Stierluyden 
die dacr ontrent varen en landèn fouclen, noodichis van defe'facckg9C kennis 
te hebben,want t' ghebeurt den onverdochten wel;datfe haer fchip op een anda: 
plaets vindende dan hun giffing mebrengt,fulcx ten eerften wijten oni:lemerc­
kelicke afleydende ftroomeó • daerafnochtaQs d'oirfaeck mach fijn het bove. 
fchreven niet gagheflaghen te hebben na t'behooren. ' . 

Tot hier toe is ghefeyt vande eromftreeck recht Ooft en weft anghefeylt, die 
alti;t een rontis, .maer d'ander (uytghenomen inde .. middachronden en int MtriJûma 
middelront) fij n altemàCl* flangtrecken, wiens form en ghedaentc'dèur de vol- ciMl/o ti' 
ghende voorftellenopénbaer [al worden." . . '.' . tf,:::. 

4 BEPALING. 

Eerfiecromfireeck noemtmen die in yder vierendeel 
des fich teinders naeft het llliddaçhront is,d'ander voIgen­
deheetde tvveede,en foooirdentlickvoorttotte achtfte, 
die altij' teen *evevviJ'dich roritis~ . Cirt_,.. 

r..o./us. 

Als by voorbeelt int vierendeel desfichteiriders van noort tor ooft, de erom.' 
ftreeck naeft het middachront,of andersgefeyt naeft het noorden,dicmen oock 
heet noort ten ooft en, wort d' eerfte cromftreeck ghenoemt,noornoortooft de 
twcede,noortooft ten noorden de derde,en fovoort mer d':lIider' totte achtfte~ 

. dat is -d' ooftaomfireeck die al tij! een lont is cvewijdièh mette! middcltont: Eo. 
foOdanich is oock d' oirden in d'ander drie vicrendeclen des ûchteindcrs. 

De reden waerom de cromftreken benevens de naem die fy hebben na de 
winden,noeh gefeyt worden eerfie, tweede, derde, &e. isdufdanich:Angheûen 
vier* lijckftandige ftreké,als by VOOlbeeit de ft~ecvannoort fen oofien,nooIt Homols[.4. 
ten weften,zuyt ten ooften,en zuyt ten weften,in ferm malcander heel geli;ck, 
cn van groodleyt heel even fijn~ fuJcx dat deur de leering van een, de ghedaente 
over alle vier verflaen wort, foo vallet oirboii om oirdentlick van defe fiof te 
handelen,datmen die als * afcomft eenghemeene naem gheeft,teweten eerfte; Spuin. 
:àls haer*ghefiacht, om njet eleke mae1 vier winden t'ramen te moeten noe- G_ 
men, of maer eenghenoemt ûjnde, dat d'ander niet vergheten en fchijnen. 

NV DE 

V 0' 0 R S TEL L E N. 

A Lroo fijn Vo R S TEL lelt E G HE NA DEint Iefen van CDf1l1ogr4phi4. . 
Pttri t..Anilllli & G!1I1111.e Frifi,ghecommen was tot Cap.13 prim.e pllrlM: 

Dacr na tot 1 Cap,illlibeUo de lo(orllm JcribtTIdo'lIm ralione,Alwaer fiont de ma.;. 
Dier om deur ghctalen te vinden op wat ftreeck d'een plaets van d'ander light. 
heeft het felve aIfdoen overghdlaghe,n,om twee redenen, d' cene dat den gront 
uyt wclcke de wercking ghetrocken was daer niet byen ftOilt, ten anderen . dat 

. H 3 hydoen 
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where the latitude of the place is 57°, such difference would then also be 57°, 
i.e. more than five points. 

And the nearer one gets to the pole, the more appreciabie will this difference 
b~ found on long voyages, for familiar reasons, which are clear on a globe by 
means of its accessories. In such a way that it is necessary for navigators, sailing 
in thçse regions and trying to discover unknown lands, to be well acquainted 
with ti:lis matter, for it sometimes happens to those who are not prepared for 
it that, finding their ship to he in another place than according to their conjecture, 
they attribute this at once to imperceptible divertingcurrents, though the cause 
of it mar be that they have not observed the above properly. 

Up to this point, mention has been made of the loxodrome on which the ship 
sails dueeast and west, which is always a circle, but the others (except in the 
meridians and in the equator) are all spirals, the appearance and character of 
which will become clear from the following propositions. 

4th DEFINITION. 

First loxodrome we call the one which in each quarter of the horizon is nearest 
to the meridian, the next is called the ,second, and so on in due order up to 
the eighth, which is always a parallel. 

-Thus, for instance, in the quarter of the horizon from north to east ,the 
loxodrome nearest to the meridian, or in other words nearest to the north, which is 
also called north byeast, is called the first loxodrome, north northeast the second, 
northeast by north the third, and 50 on with the others up to the eighth, i.e. 
the east loxodrome, which is always a circle parallel to the equator. And such is 
also the order in the other three quarters of the horizon. 

The reason why, besides the name they have in accordance with the points of 
the compass, the loxodromes are also called first, second, third, etc., is as follows. 
Since four homologous tracks, such as e.g. the tracks of north byeast, north by 
west, south byeast, and south by west, are quite similar in form and equal in size, 
50 that when one has learned one of them, one understands the character of all 
four, it is expedient, in order to deal with this subject in the proper way, to 
give them a common name indicating their genus, viz. first loxodrome, 50 that 
we need no~ _each time mention four points of tJ'te compass together or, if only 
one is mentioned, it may not appear that the others have been forgotten. 

NOWTHE 
PROPOSITIONS. 

When His Princely Grace, in reading Cosmographia Petri ApPiani 1) & 
Gemmae Frisij, had come to Cap. 13 primae partis, and afterwards to 7. Cap. in 
libello de locorum scribendorum ratione, which described the manner in which to 
find by numbers in what direction one place lies in respect to the other, he skipped 
this part, for two reasons, the one because the ground on which the operations were 
based was not mentioned, secondly because at that time he was not yet skilled in 

1) Cf. Introduction, p. 482. 
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90 4Bovex DRS 'EElt T'Ct~OTSCHIÜFTS,', 
. hy doen oo.~hllietm'aren -cnwas :indcJi ·handclder platte encloOtfche di"ie~ ..' 
houckeri: Maerhem'daerna inde fclve ghrodfent hehbende ,-en.ghcdachiich 
lijnde t'gene inde bovefchreven hooftftickenovetghdlagben was, heeft in çlie;·· .. 
plaets ten fCl veneynde. aliderm:triic.r van weIçking-gbedaen deur kCilni~ der . 

'oirfaken,en dat niet aUeenop de vinding der fireeck '{an d' c.cnpJaets rot d' an"'. 
·der,maer oock op al d'oobekendepalen dicdCI vallen in {ulek voorfrel ,t'welck 
hicl: veIvoughtis als \'olght. . 

1'VOORS'TÉL • 

. . ..... ,'Wefe~devan tvveeplaetfe~ghegh(:veÏ1d"iepalen'de .. : •..... ' 
fer fes: Rechteftreeck vand'cerfteplaets totte tvveooe:· 
Rech tdlreeek vande tvveede,plae~stot d' eerfie : langde ... 
[ehii : Schilbooch dërbreede "an d'eerfteplaets: Schil­
booch. der breede vandctvveedêplaets:' Enverhçytdt:r '," 
plaet(en': Te vindend'anderdrie onbekende.palen. .' 
.. 'TGE{;HEVEN. Laet ABC D den'cctrèloodijn diensmiddelrontB D,des . 
felfdeii begin D,afpunt A,ccl-lh:plaetst:pl,lnt E,twecde phlets i'pUDt F,tuffchcn" . 

. ' weleke getrockë is ccn groo.tfte rontsbooch E F ,alsverheyt: Deur defelve lwçe .' 
plaétfellE,F,fijngbróèkédetwccvièrdcelçnrontsAEÖ,AFH~endespuntsE' 

. breedeE G fy vari l,oir.eri fal fijnfchiJboochA'E:docn Sott; VoOrtdesplinis F .•. " . 
breooefy F H van 30 tr.en fal fijn fchil booch A F doen tó tr.De langde variE fy . 
DG 20 tr.cn de langde van Ffy DH60.tr.fukXdáttet verfchilderlailgde vande . 

. twceplaetfe'n EP IsG H doende 40 rr.Inder voughendàthiei varidc fes palen • 
. ghcgheve~ ofbekcntfijn de drie ,~e weren A E~ en A 'F, fchilbogender br~ede, 

enG Hlangdefchil. TB E G:HË E R.DÉ~ Wymoetcridédriconbekcndepalen" . 
'vinden, tc weten de rechte flreci:k E F,dàt is op w3trcchte flrteck dalmen van· 

'EnaFmoet'feylèn; ofapdcrs'degrootheyt dêshouè.xAEF:Ten~delcnde . 
. ' ftrecck FE" dat" isdc ' ',' ". ..; 
:grootheyt '. des' houcx • A 
A FE : Ten derden de 
vetheydt ,te Weten de .. 
13ngde des boochs E F • 
. Merekt noch tot bree­

der, vcrclaring der faeck 
dat de [es.palen ill t voor­

. nel 'verhaelt,û,n defès' .. ' 
.. ghemeene p'a1en' ecns ~ 

,cloodèhendnehoucx,te . ~ 
'weien dne houden en .' . 0. ~ --:-:;-.:--~~-----~ 

'. driefijden ,:weickeiri 
··defe flof fuleke ',namen' . 

hebben •. 

TWERCK. 
Anghefien de booch 

G H 40 t~. is , . voor de c 
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plane and spherical trigonometry. But having afterwards trained himself therein and 
remembering what he had skipped in the above-mentioned chapters, he proposed 
instead, for the same purpose, operations of another kind by knowledge of the 
causes, not only about the finding of the direction of one place in respect to 
the other, but also about all the unknown elements occurring in this proposition, 
which is here given as follows. . 

1st PROPOSITION. 

If of twO places three out of the following six elements are given: course of 
the great-circle track from the first place ta the secon<i; course of the great-circle 
track from the second place to the. first; difference of longitude; complement of 
latitude of the first place; complement of latitude of the second place; and 
distance 1) between the places: to find the other th ree unknown elements. 

SUPPOSITION. Let ABCD be the earth, whose equator is BD, its beginning 
D, the pole A, the first place the point E, the second place the point P, between 
which has been drawn an arc of a great circle EP, for their distance. Through the 
said two places E and P have been drawn the two quarter circles AEG, APH, 
and let the latitude EG of the point E be 10°, then its complement will be 80°. 
Further let the latitude of the point P be PH = 30°, then its complement AP 
will be 60°. Let the longitude of E be DG = 20°, and let the longitude of P be 
DH = 60°, so that the difference of longitude between the two places E and P 
is GH, making 40°. In such a way that here out of the six elements three are 
given or known, viz. AE and AP, the complements of latitude, and CH, the dif­
ference of longitude. REQUIRED. We have to find the three unknown elements. 
viz. the course of the great-circle track EP, i.e. what course one has to sail from 
E to P, or otherwise the magnitude of the angle AEF. Second, the course PE, i.e. 
the magnitude of theangle AFE. Third, the distance, viz. the length of the arc 
EP. . 

Note also, as a fuller explanation of the matter, that the six elements mentioned 
in the proposition are the six common elements of a spherical triangle, viz. three 
am?les and three sides, which in this subject are so called. 

i) Stevin invariably uses the word "distance", no matter whether it is taken along 
the great circle or the loxodrome. . 
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VANDE Z1LYLSTREKEN. 

grootheyt des houcx E A iF ,foo heeft de dr'ichouck A E F drie bekende palen,tc 
welen den [elven houck E A F 40 Ir. Voort de fijdeA E 8ó Ir. en A F 60 tr.deur 
l'ghcghevem Hier me ghefochrd'ander drkonbekende pillen, w~rden bevon­
'den deur het 40 voodl:eJ der doorfche driehoucken VooI t'begheerde, te weten ' ' 
den houckA EFvoordeftreeck EF j5 tr; .11 0,wijckendefo vcrrevantnoor. 
den na t'oofien: Ende'C!en houck A F Evoorde ftreeckF E 10Q Ir.440, wijc­
kende foo verre vant noorden 'OvcIt'wcften na het zuyden : Of anders gheCeyt 
vanweftenna zuyden 19U. 44 <!}.Ende de verheyt EF',f-2 tI.Ij 0.' ' 

VER V Q L ei H. 

TJS openbaer hoeme~ deur dcke drie ghegheven bekende palen,d'ander drie 
onbekende vinden fal, fuJcxdatternret noodichen is bef onder voorbeelden te 
befchrijven van die verfcheydenhederi in menichrereer veel vallende, te weten 
[es op e1cke begheerde pael'der fes palen. TB E S 1. v Y T. Wefende da.nvan 
l\Vee plaelfen gheghevcndrie palen defer fes: Rechte fireeck van d'eerfte plaels 
fone tweede: Rechte ftreeck vande tweede plaets tal d~eerfte: langdefdill: Schil­
booch der breede van d' eerfte plaels: Schilbooch der breede vande tWeede plaets: 
\'erheyrder plaètfen: Wy hebben ghevonden d'anderdrie onbekende palen ; na 
~qa .,.., 

2 VOO R S TE L. 

Op rech te !l:reken te, (epen. 
Nàdiell ÎIjn Vo R S T F. i leK E G HEN A ti E gronddick verfiaen hadde 

den handel der feyling op "romffreken die hier na befchreven fahvorden ,en 
daer by verlijckende de rechte fin:k,cn datfe d.e confte wech gheven , foo heeft 
hem behoidick ghedocht, en d'oirdenlc vereyffchèn , regheIen befchreven te 
worden boemen die confie fireken foomen wilde feylen foude: Twelck oir­
[aeek was dat \vy daer <lp letten, en t'gene ons van dies ontmoete by ghedachte-
nis fielden,daer afbefchrijvende twee voorbcelden,t'ecifte* tuychwerckel1ck, Mtt~ 
t'ander wifconnich~ 

'/ Voorheelt tuychwerckelick. 
TG HEG H E VEN. Laet inde form der I bepaling A en B twee plaetfen op 

den eencloot bereyckenen, A daer t'[chip af vaeel, B daert fijn moet. 
TB EGHE E RDE. Men wil een reéhte ftreeckfeylen vandeplaels beteye­

kent met Aj totte plaets beteydent met B. 

TWERCK. 

Men fal van A tot B trecken een verborgen oft uytvaghelièkegroótfteronts 
booch;beteyckenendede rechle ftrceck die t'fchip feylen moet,àaer na t'punt A 
ghefteJt fijnde onder het * foppunt,en dan de fopbooch ghelcyt over B, Cy wijfi Punt1/J ",,,. 
inden fichreinder, neem ick,dat B recht weft van A light. Dit foö fijnde, men ,iruli. 
fal van A na B feylen recht Weftwaert an,by giffingdrie.of vier * trappen verre, GraJos. 
die commenj neem iek, van A lot H: Alwaer t'punt H gheteyckent-iijnde;men -
Jalt'brenghen int middachronl onder het loppUnt, den afpunt foo·veel verlee. 
ghende als de faeck vereyfcht,daer na de fopbooch andermaeJ geleyt over t.' punt 

H.. Bry 
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PROCEDURE. 
Since the arc GH is 40°, for the magnitude of the angle EAF, the triangle 

AEF has three known elements, VIZ. the said angle EAF = 40°; further tbe side 
AE = 80°, and AF = 60°, by the supposition. If by means of these we seek 
tbe other three unknown elements, the required values are found by the 40th 
proposition of spherical trigonometry 1), viz. the angle AEF for the course EF = 
55°51', deviating thus far from the north to the east. And the angle AFE for 
the course FE = 109°44', deviating thus far from the north via the west to the 
soutb. Or in other words: from the west to the south, 19°44'. And the distanee 
EF = 42°15'. 

SEQUEL. 
It is evident how from any three given known elements we must find the other 

three unknown elements, so that it is not necessary to describe special examples 
of those various cases, of which there are a great many, viz. six for each required 
element of the six. 

CONCLUSION. If of two pi aces three out of the following six elements are. 
given: course of the great-cirde track from thê first place tothe second; course 
of the great-cirde track from the second place to the first; difference of longitude; 
complement of latitude of the first place; complement of latitude of the second 
place; distance betweenthe places; we have found the other three unknown 
elements; as required. 

2nd PROPOSITION. 
To sail on great-cirde tracks. 

Af ter His Princely Grace had thoroughly understóod the method of sailing on 
loxodromes to be described hereafter and, having compared therewith the great­
cirde tracks, had found that they give the shortest route, he considered it expedient 
and required by the order of things that mIes should be described of how those 
shortest tracks would have to be sailed, if this were desired. Which induced 
us to attend to this matter and to make a note of what we had found about it, 
describing two examples of it, the first mechanical and the second mathematical. 

lst Example, Mechanical. 

SUPPOSITION. In the figure of the lst definition let A and B denote two 
places on the earth, A the place from which the ship sails, B the place for which 
it is bound. 

REQUIRED. It is desired to sail on á. great-circle track from the place denoted 
by A to the place denoted by B. 

PROCEDURE. 
Draw fróm A to B an erasable arc of a great circle, denoting the great-cirde 

track to be sailed by tbe ship; if then the point A is placed under the zenith and 
the vertical cirde is made to pass through B, it indicates in the horizon, I assurne, 
that Blies due west· of A. This being so, onehiLs to sail from A to B due west, 
by conjecture three or four degrees further, which I assurne to be from A to H. 
And when the point H has been marked there, one has to bring it into the 
meridian under the zenith, lowering tbe pole as much as is required. If tben 

1) Stevin's Trigonómetry (Work XI; i, 13), p. 295. See Vol. II B, p. 755. 
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91 .. . 4_nOVCK pss EÊllTCLOOTS'CflllIFTS, .. 

.. :, .. ' .,wiift.~tnr.ditcindc[dat B ~ H'1j~~n~aniék'Jtr~ ~~~at:~-~~,:~y;.·.'.· ... :. 
':.' dcój·en dàl1om.lill~mopfu1ckcn ~ yan H ~a n fey!cn weeIÓ~,by giffing : 

' ... ci:nighe 4:C>fStt.v~ç,,(wCl~~ fy_neemi~tptI~alwa~rt·f~hl.p;~lncA., . 
:1ijtKie;mW;t~I~t ~eeroll'l'docp ful~:alfmcn an H dcde, alwacl1l1en oockbe:-... 
·,vindellfaldatm.cn~~ llóCb zuydelick~r~n n~e B fal m9,étc,!' fey'èpdapp:1eA , ' .. 

. '- van ~ ~: En ('gheli;~ doende foo ~hckwds tot dalll1cn .ter plaets ~eomtt 

. . . . .•. men fal ~ tx:gh~de rechJc ftr~eck A B 'ghe4qlt hebben: Mit,s wclverJJae~c' .. : .. ', .. : 
. <larde fiu~nals A H,H l,en diergholijckë.cleen 'gcnotich genomêDfijnj WaJlè .: '~;'~' 

hoe wel in plaets vaD AH wefènde eengroodle ronts ftuek, ghcfcylt wkrt ec:n" 
. aomme ftrc«wcfcndccleenronts déëlwàfiloordelicker uyteommende, voort 

. ; ebt iq'plactS. van d'ander ftuckcn des booehs AB,gbefey It wierden anderaom. , 
•. ·Jl1e.fttckçnwefendeüangtrcc~deekn, doch met fllkkdluckcn c,Ieen geno!oldl .. ; 

I. . '.~ Dcmen,cail~n mak~ndat foodankh verfcbil v!lnghcende~!lc~t cn !S... L 
.' Mcrcktnochdattervantwerckduf~ni~eproefcangenomenW-Orden;Het· •. _. 

'.' _. • wbipgbcxommcn wcfc~ tot.neem icktI ,cndatmendan ~ur dade~c er"'!': 
.,' ." :"aring.~ett~Son of ficr.ren d~certclootsbrccde bevin~t·ovcrq)[I11nen.~ct~c" ;"'; . 

. ,: 1>l,'CCde.~c Rop den Shç~tfte~ ccrtcloot !,riYlij~, ~tgÇeft metrc;de~ vcrm~;'" :: 
'" .~hctf~p4c rechte ftJ~.çII;.Wel ghçfey~uehebben • t:w~lck. volgl1cnDl~ , ~ ,r> •.. 

,.,a,tfD,lenwe~ghcgifthccft.· ........... ;; ... '. !': . .o"',: : ....•.•...... '.:. 

V:;E·1LV :Ö.:,L G.lf. 
Soo de vaut moeft ghedaen fijn optlriiddcUont,J'~ ~~nPelick tfàtmenaltijt " 

(Oud.e ~ten varen recht ooft of wcft; Maer moclCnde op ccn mid9achront 
,:';- tp:~ÇD~datmcn~aItijt~rzuytOfr~~DOOttfoudc:moc:~~~cn. . 

. ~ . ., ~ . - ,. ,'.": . " ~ .. 
.. . . 

. . ,. . '. ~ ;:. , , '. 

,; .:·A~O:Ë~~~~:~;a~',l,;' 
. '.' 'de!i'. ecndoot bcteyëkeheri,' . 

Adaer t'fchlp af vaen. B,' 
.• ; .·'daenfijn moet; C den af- ., 

. :piuït,DE lH:i QlÎddel~~c:Ié. :' 
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'lOC 
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the vertical circle is again made to pass through the point B, it indicates in the 
horizon that Blies from H, 1 assurne, 3 degrees from west to south, and ac­
cordingly one has to sail this course from H to B again by conjecture some 4 or 5 
degrees further, I assume as far as I. And when the ship has arrived there, one 
has to do there again as at H, where it will be found that one will have to sai! 
to B even more to the south than one did at H. And if the same is done until 
onr:: arrives at the place B, one has sailed on the required great-circle track AB, 
provided the distances AH and Hl and the like have been taken small enough. 
For even if instead" of on AH, which is a part of a great circle,. one sailed on a 
loxodrome, which is a. part of a srnall circle, arriving slightly more to the north, 
and if further, instead of on the other parts of the arc AB, one sailed on other 
loxodromes, which are parts of spirals, yet by taking these parts small enough 
one can cause this difference to be of no account. . 

Note that the procedure may be checked as follows: When the ship has arrived, 
I assurne, at H, and when it is then found by observation of the sun or the stars 
that the Iatitude on the earth corresponds to the latitude of H on the globe, this 
gives one reason to assurne that the ship has rightly sailed on thegreat-circlè track, 
which has to follow if the conjecture has been right. 

SEQUEL. 

If the sailing had to take place on the equator, it is obvious that one ought 
always to sail due east or west. But if it had to take place on a meridian, it is 
obvious that one ought always to sail due south or due north. 

2nd Example, Mathematical. 

SUPPOSITION. Let A and B denote two places on the earth, A the place from 
which the ship sails, B the place for which it is bound, C. the pole, DE the 
equator; the latitude of A is EA = 50°, and that of B is FB = 5°, and their 
difference of longitude is FE = 83°. 

REQUIRED. It is desired to sai! on a great-circle track fromtheplace denoted 
by A to the place denoted by B, and to find this mathematically, viz. by means 
of a calculation of spherical trigonometry. " 

Preliminary of the First Part of the Procedure. 

I draw from A to B an arc of a great circle, denoting the great-circle course 
on which the ship has to sail. Af ter this I produce the said AB until itmeets 
the equator; let this be in D. Af ter this I produce the arc EA until it meets the 
pole C; then AC will be 40°, for when we subtract EA =50° from" EC = 90°, 
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• tot datfe den afpUnt C ontmoet,en [al A C doen 40 tr. ,Want van E C 90 tr.ghe­
'uwen EA ,SOlI. blijft voor AC4otr. S'ghelijcx treekickF Bvoorwaert tot 
datfe den afpuntC ontmoer.en,1à1 B C doen 8S tr. want van F C 90 tr.ghelroc;. 

,i:en FEs tr. blijft voor BC 8S tl.enden bQuek BCA,dicnsgrootheytmcgc­
brochtwon van FE 83 tr.doclals,defdveoock83 tr. 

'I ~el des t"C/1)erex. 
Om eedl: te vinden op wat ftreeek men (al beginnen tC feylen van A na Blo, 

moet iek weten de groolheyt des houcx CAB. want foo veel-1àlmen moèterl 
feyIc:n van noorden na weften. Om tiaèr toe te commen, foo hec:fi den felven 
driebonek,C A B~rie bekende paleri J. deuI., t'bereytfcl. te weten den houek 

, BCASrtr.detijdeAC40Ir.enBC8stt. Hier Jlie gheroclndedric:onbe-, 
kende palen, worden bevondendeur het 40 VOOlfte1 der clootfche dIiehouc­
ken; te welcn den houck CAB 92 tr. S 0, de langde: A B van d' een plae:ts tot 
d'ander 81 tr'4t0,en dcnhouckCBA 39tr.4S 0. Nu foo veehls doet den 
\1oorlè,hreven houck C A B,te weten 9z tr.S 0, fco veel falmen van A af moè­
ten beginnen te fey len van noorderi over weften na zuyden • dat is 87 tr. S 2 <D 
-qan zuyden naweften. welckc feyling ghedilerl neem iek .. tI. verre tot G toe, 
fulex dal AG doel de fclve .. tr.' .'. . " . 

z 7Jereytjèldienendet'otiet2 dteldestVilerclt.·· 

Anghelien dal de vinding der ón~kende palen eens, drieboudt rondergbe • 
. gheven Iechth,?uck als dc, voorgacndc,mocydicker vaIt dan met ccn ghegeven 
rechlhouck,fo tullen wy een berC:Ylfel ftellen om int volgende te weIcken deur 
driehoueken meI een ghcghtven rechlhouck,aldus:De driehouck B F D heeft 
drie bekende palen,teweten den houckB F D recht, mette tijde F B S tI. deur. 
t'gheghe\'en ,en den houck DBFeven {ijnde mètten houckCBA, doet deut 
,'(cdk deel des wercx 39 tI"1-5 Q) :Hier me! ghefoch t den houck 0 • én de Lijdt 
D B, worden bevonden deur het 3 .... voorftel dèr clóotfchedriehoucken , te we. 
tendcllhouckDjotr. 2~0, ende tijde BD6tr. "7 0 , die verzaen tOt AB 
,al tr.41 0.COriltVooI AD 881(.-8 CD • 

. , . :z 1Jeel des t"C/1)erc:t. 
Om re viDc1en op wat ftrceck men fal beginnen te feylen van G nà B;ick treek 

van C deur G tOt int middelront E F.de booch CG Hals middachroDt , wad 
. me G H Deen rcchthouckich driehouek is, hebbende drie bekende palen, te we-' 
teridenhouekG H D Iecht, denhouckD ,otl. 2.60 deur heu bercYtfel, en 
de lij de G iJ 84 tr:8 0; want ADdoet 88 tr. 8 0 deUr het 2 bereylfe1, daer af' 
gheuocken A G docllde 4 tI. deur t'eerfte deel des werd, blijft alfboven voor 
GD 84 tr.4 0: Hier me ghefocht den hOllck HGD. wort bevonden deul het 
3+ vootftel der cloodèhe driehouckenyan 87 tI ..... 5 0 : En dp fuleke_D ftrec:ck 
van zuyden na weften moetmen van G feylen naB, t:wèlE:k 70 zuydelickér is 
danmen van A tot G fcylde, want ghelrocken 87 tr. 45 ® , vanS7 tI. j2 0. 
blijft de fel ve 7 0. Nu dan van Galdus ghefeyk hebbende foo verre men oir­
boir verftaet, men fal om voorder te feylen daer weerom doen als an G gcdaen 
wicrt,en derghelijcke lotander piaetfèn foo lang datmen tot B coillt. 

MER C K T ten tdat hoewe1debovefchr,evc:n 7'0 zuydelieker tefcylenfo 
weynich is) datlet meteen feylende fchip niet gagefiagcn cn CUl wor,den,doch 

. , VCE-
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the remainder is 40° for AC. In the same way I produce FB until it meets the 
pole C; then BC will be 85°, for when we subtract FB = 5° from FC = 90°, 
the remainder is 85° for BC; and the angle BCA, whose magnitude follows from 
FE = 83°, like the latter is also 83°. 

lst Part of the Pr'1cedure. 

In order to find first what course one has to start sailing from A to B, I have 
to know the magnitude of the angle CAB, for thus much one will have to sail from 
north to west. To find this, the said triangle CAB has three known elements, by the 
preliminary, viz. the angle BCA = 83°, the side AC = 40°, and BC = 85°. 
When herewith the three unknown elements are sought, they are found by the 
40th proposition of spherical trigonometry 1), viz. the angle CAB = 92°8', 
the distanee AB from one place to the other 81 °41', and the angle CBA = 39°45'. 
Now as much as the aforesaid angle CAB amounts to, viz. 92°8', so much one 
will have to start sailing from A, fro~ the north via the west to the south, i.e. 
87°52' from south to west, which sailing èontinues, I assume, 4° further to G, 
so that AG is the said 4°. ' 

2nd Preliminary, Serving for the 2nd Part of the Procedure. 

Since the finding of the unknown elements of a triangle without a given right 
angle, like the foregoing, is more difficult than with a given right angle, we shall 
give a preliminary to operate in the following by means of triangles with a given 
right angle, as follows. The triangle BFD has three known elements, viz. the angle 
BFD = 90°, with the side FB = 5°, by the supposition, and the angle DBF, 
being equal to the angle CBA, by the first part of the procedure is 39°45'. When 
herewith the angle D and the side DB are sought, they are found by the 34th 
proposition of spherical trigonometry 2), viz. the angle D = 50°26' and the side 
BD = 6°27'; when we add the latter to AB = 81°41', we get88°8' for AD. 

'j. 

2nd Part ot the Procedure. 

In order to find what course one should start sailing from G to B, I draw 
from C through G to the equator EF the arc CGH as meridian, in consequence 
of which GRD is a right-angled triangle having three- known elements, viz. the 
angle GHD = 90°, the angle D = 50°26', by the, 2nd preliminary, and the 
side GD = 84°8', for AD is 88°8' by the 2nd preliminary, and when from this 
we subtract AG, being 4° by the first part of the procedure, the remainder is, 
as above, 84°4' for GD. When herewith the angle RGD is sought, it is found 
by the 34th proposition of spherical trigonometry 3) to he 87°45'. And that 
course from south to west one has to sail from G to B, which is 7' more to the 
south than the sailing from A to G, for when we subtract 87°45' from 87°52', 
this 7' is left. Now therefore, af ter having sailed thus from G as far as is con­
sidered expedient, in order to continue one has to do again as one did at G, and 
similarly at other places until one arrives at B. 

NOTE in the first place that although the sailing of the above-mentioned 7' 
more to the south is so short a distanee that it cannot he observed in a sailing 

1~ Stevin's Trigonometry (Work XI; i, 13), p. 295. 
I ibid., p. 245, 
a ibid., p. 245. 
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"~4' '4,Bovc KDfE~SEE&TCi'O,OT SCHRJFT'S, 

'~rftáetiricn dact deur datfueil devólghcndê bOoch van G vooriwaCri grootei 
mach DeDlCD dan .. tr. Maer [00 d'eerfte booch te grootnadgenohie-D 'ge\vecft, 
(ulex dalmen op een minper, l1le~ fckerhe'yt fey"~en (:3.0, lis kennelic datmc:n dan 
,de,rckeningopeeD minder booch behoort te maken. Noch fta~t I,C: gedcnckcn 

,; dattcr'in ditvOOIbcelt op cvèn bOghcnmecrdc'r vcrandèrïngvak'by t' puntB,- , 
dan ,:erderdaciáf; want byB cómmendC ,men fálnióeten van iuydenna we.' , ' 

" fte~ fcylen alleencilick 3911.'450;, (deur diendenhouck DB Ffoo groot, is) " 
" • i)velÈ:lç ... SJr,' '7 0 ~riydelicker is dan d<ienmen an A'bègoft; alwactdenhJuck 

iB A E bcvonden\vièrt van 87tr • .s :2'@. ,:; " 
, : "'MÉ'RC'K T' ten' :ubt foomenbcgcerde te wctcn,debréedc van t~puntG.om ' 

, ,'oriderfouèkenoffe deur dadc1kke ervaring roobcvonden wort, als van dcrge .. , " 
Ikke int i'wych\vetckelick voorbeelt ghefey~ is, ; menfoudchier boven bcne. , 

: "vens'dén ,houckD'G Hdcs dtiehoucxD GH,rioch vindende fijde GH,wantfc ' 
,) ",: de bëgheerdebreedeanwijft.T BE.~LV ,Y:T~, Wy hebben dan op rechtefirc. 

kengh~eyl[nadencyfch. -,' , 

, 'rVÖORS'tEL. 
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ship, yet it is understood thereby that the next arc from G on may be taken larger 
than 4°. But if the first arc had been taken too large, 50 that a smaller arc appears 
necessary in order to sail with accuracy, it is obvious that one must then make the 
calculation on a smaller arc. It should also be borne in mind that in this example 
with equal arcs the change is greater at the point B than further away, for when 
one gets to B, one will have to sail from south to west only 39°45' (because the 
angle DBF has this magnitude), which is 48°7' more to the south than when 
one started at A, where the angle BAE was found to be 87°52'. 

NOTE in the second place that if it were required to know the latitude of the 
point G, 50 as to ascertain whether it is found the same by observation as it has 
been said in the lst mechanica! example, in the above one would have to find, in 
addition to the angle DGH of the triangle DGH, the side GH, because it desig­
nates the required latitude. CONCLUSION. We have thus sailèd on great-circle 
tracks; as required. 

3rd PROPOSITION. 

To draw loxodromès mechanically. 

Practical globe-makers use various means ahd tools for drawing loxodromes, 
each taking that which suits him best. We shall here explain one of them, not in 
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dienfullen wy hler veic1aren, niet om inde daet n2ghevolght te worden, macE 
om dattet wel uytdruektdengront van t'ghene begheert is,en daer na beter ge­
daen moet fijn. Laet A Been doot fijn, hier op befchrijf iek eenich cIeendc.t 
rondt CD E F, diens midddpunt G,welck ront iek deelin 32 even deelen,trec-

. kc:ilde van daer tottet middel punt G 31 boghen,die my de 32 ghemeene ftreken . 
· beteyekenen. Hierin anfienickC G E voor de booch van no ort na zuyt, en . 
F GD daer "p rechlhouekieh voor de booeh van weft na ooft. Dit foo fiinde 
kk maeek ecn coper clootfche fcheefhouck G HIK op den doot patrende , en 

· hebbende de feheefheyt van een ftreeck,wanr foo veel doet den houek F G H. 
Nu ghelijck hier ghemaeckt isde dOOlfchefcheetbouck van· een ftreeek, alfoo 

· falmender meer maken tot feven toe , te weten voor eleke ftreeek een die tuf­
fchen F C commen. Defe feven c100tfche fehecfhoucken bereyt fijnde, men 
fal riemen een ander doot L M N 0 vande fel ve grootheyt als A B,alwaer LN 
het middelront beteyckent ,Mdennoonfehen afpunt, 0 den zuytfchen, tuf. 
{ehen defe twee afpunten fijn middaehronden ghetrocken als MP. 0, M Q9, 

M. 

M R O,fnyende het middclront van trap tottrap inde punten P;<t,..R. Hierop 
teycken ick de cromftreecken als volght:Ghenomen dat ick eerft wil hebben de 
sromme nooItooiHlrcc~, Coo neem iek uyt de bovefc:hreven feven coperen 

. door.. 
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order thatit may be imitated in praetiee, but beeause it shows very weU the foun­
dation of what is required, and because hereafter it ean be done better. Let AB 
be a globe; on this I deseribe a smaU circle CDEF,the eentre of whieh is G, 
which circle I divide into 32 equal· parts, drawing from there to the eentre G 
32 ares, .whieh denote the 32 eommon points of the compass. Herein I look upon 
CGE as the arc from north to south, and FGD, at right angles thereto, as the arc 
from west to east. This being so, I make an oblique sphe~ieal angle of eopper 
GHIK, fitting on the globe and having the obliquity of one point, for that is the 
magnitude of the angle FGH. Now just as here the oblique spherieal angle of one 
point has been made, in the samè way others have to be made, up to seven -
viz. one for eaeh point - whieh eome between F and C. When these seven 
oblique spherieal angles have been made, another globe LMNO of the same size 
as AB must be taken, where LN denotes the equator, M the north pole, 0 the. 
south pole; between these two poles have been drawn meridians, viz. MPO, MQO, 
MRO, interseeting the equator from degree to degree in the points P, Q, R. 
Upon this I draw the loxodromes as foUows: Assuming that I first want to have 
the loxodrome of northeast, I take out of the above-mentioned seven oblique 
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clootfche fched'houcken dien wdcke de noortooftftrccck· betcyckent , de felve 
fy R S T.v. diensfijde T V vervought is op een der middachronden , alsop 
M R 0 ,foo dat den houek des eoperen c1ootbouex paft op R ghemeene fne des 
middachrontsen middelronts L N,en treckvanRlangs R S een liniken tottet 
naefte middachront als totX: vcrvOUgh daer na den coperen fchcèfhoock opt 
iniddachron t M Q9,en alfo dartet houckpunt R dancomme an X: Treek: dae!: 
na van X langs de voorfchreven fcheefhoucx fijde het IIniken X Y.En alfoo 
voortgaendé na Z tot dat men den afpunt na ghenoueb is , of gheracckt ; men 
fal de cromme noortooftftreeek op den Eertc100t gheteyckent hebben: Wy 
fegghen hier boven tOt dal men den afpunt na ghenouch is, ofgheraeckt , doch 
wifconfteliek ghefproken en can niet gherocht worden, Wallt de flangueckfou- .. 
de oneynddick daer rOnlom loopen en :dtijt naerderen fonder gheraken; Mae!: 

~"'anit~. '* tuychwerckcJick can een fichtbaet afpunt gherocht worden. . 
IXur t'ghene wy tot hier toe shefeyt hebben vande teyckening der nOOIt­

oofifireeck, isopenbaer de teyckeningvanal cl'ander cromllreken , en kenne .. 
lick hoemen tOt aBc plaetfen eens Eertc1oo1S decromme feylfirekc:n u:yckenen 
fal na fijn wille. TB E S L VY T. Wy hebben dancromftreken tuychwen:ke,. 
lick gbeteyckent, na den eyfch. .. 

VandeonfekerheJtiTJde'Voorgaende'Vt1~fl'VanteyckeniTJg. 
Wan t dellr de gheduerighe en menièhvuldlghe verfetting van defen toperen 

fcheefhouck RS T V onfekerheyt int wcrck can volghen , alfooom dergelijc­
kercdenen oockcan in meerander tuych tot fukken eynde ghrmaeckt. of al. 
waerdc:r fckerheyt in dat fukx onbewefcn blijft: Soo ift te weten dat wy die 
manier alleenlick hierghefielt hebben,eenfdeels op darmen dacr deur verfiae de 
onfekcrheyt dieder is inde cromfireken alfoo op F..ertclooten gheteyckent. Ten 
an«ren om dattet wel vetclaert de gront en eyghenfchappen der cromfireken. 
daetmcn op bouwen mach wifconftighe wercking,dcur wekke de tuychwerc­
keUcke meerder fekerheyt C1Jl crijghc:n,als blijden ful, c:c:rfibc:fchrc:vcn lijnde 

.de: tafclsals volght. 

4 va ORSTEL. 

Tafel der cromfirek.en te maken. 
Defomme defes voorficlsis,datwy ·moeten vinden in gheulen , hoe lanek 

dat fijn de boghen alsindcf6rm des 3 \'oorfielsQ X, P Y"endergelijcke, want 
die ghetalen bekent wefe(\de,en na den cyfch van dien punten gheteyckent als 
:I, Y, 4, b, Z,en van t'een punt tottet ander linikens g~JOCken,inen crijcht de 
bcgheerde cromftreeck. Het vinden Mer bogen foudemcugm aldus loegaen; 

EERSTE MAECKSEL VANDE 
TAF É L SDE R C ROM S T 1t EK E· N. 

Laet R Z noch eens de vierde cromfireeck beteyckenen ,daer afwy vinden 
w~llen de boghen~, P Y: Tot defen eynde fcgh ickdat de driehouck X @ 
dlle bekcndepalen heefij te Weten den houekXR Q 4.5 tr. den houckX Q R 
techt,en de fijde R Q.!.tr .Hicrme ghefocht defijde~ , wort bevonden dCUE 
het 36vOCirfiddea: dóotfchcdriehou.cken vanj~<D .19 ®.Omnutevinden 

dc1ini 
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spherical angles of copper the one which denotes the loxodrome of northeast; let 
this be RSTV, whose side TV has been placed on one of the meridians, viz. on 
MRO, so that the vertex of the oblique spherical angle of copper comes in R, 
the point of intersection of the meridian and the equator LN, and I draw from 
R along RS a short line to the next meridian, viz. X. Then place the oblique 
angle 'of copper on the meridian MQO, in such a way that the vertex R then 
comes in X, thereafter draw from X along the aforesaid side of the oblique angle 
the short line XY. And proceeding in this way to Z until one is near enough to 
the pole or reaches it, one has drawn the loxodrome of northeast on the globe. 
We said above: until one is near enough to the pole or reaches it, but mathema­
tically speaking it is impossible to reach it, for the spiral must pass around it 
infinitely and always approach it without reaching it. But mechanically speaking 
it is possible to reach a visible pole. 

From all that we have hitherto said about the drawing of the loxodrome of 
northeast it is evident how all the other loxodromes have to be drawn and it can 
be known how in any place of a globe we shall draw the loxodromes we desire. 
CONCLUSION.We have thus drawn loxodromes mechanical!y; as required. 

Of the Uncertainty in the Faregaing Methad of Drawing. 

Because the constant and frequent displacement of this copper oblique angle 
RSTV may result in uncertainty in: the procedure, as may also 'Pappen for the 
same reasons with other tools made for this purpose - or even lf the procedure 
were certain, this remains unproved - it is to be noted that we have only given 
this method here, on the one hand in order that the uncertainty in the loxodromes 
thus drawn on globes may be understood thereby; on the other hand because it 
explains very well the foundation and the properties of loxodromes on which 
mathematical operations can be based, owing to which the mechanical method 
may become more certain, as will appear when first the tables have been described, 
as follows. 

4th PROPOSITION. 

To make a table of the loxodromes. 

The gist of this proposition is that we have to find the numerical values of the 
lengths of the arcs, viz. in the figure of the 3rd proposition QX, PY, and the like, 
for when these values are known and points have been marked accordingly, viz. 
X, Y, A, B, Z, and short lines have been drawn from one point to the other, the 
required loxodrome is obtained. The finding of those arcs might take place as 
follows. 

FIRST METHOD OF MAKING THE TABLES OF THE LOXODROMES. 

Let RZ once again denote the fourth loxodrome, from which we want to find 
the arcs QX and PY. To this end I say that the triangle XQR has three known 
elements, viz. the angle XRQ = 45°, the angle XQR = 90°, and the side 
RQ = 1 0. When herewith the side QX is sought, it is found by the 36th propo­
sition of spherical trigonometry 1) to be 59'59". Now in order to find the line 
PY, I draw the arc XC parallel to QP;then PC will also be 59'59", like QX, 

1) Stevin's Trigorwmetry (Work XI; i, 13), p. 255. 
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deliniPY, ick:t.~eckdeboochX ccvcwijdich m~t Q..!,en falP cdanoockdOen 
59® S9 @,gebJCkQX: Sulc-x dattel vanden, dnehouék Y e X,.gevonden mOet,' 
worden de tijde c Y,om die te vergaren tOf pç,~n dan te hebben de booch P Y: 
BleI tQiheeft d~n felvcndriehouëk Y & Xdricbekendc: palen,tc weteriden houè 

, y Xc4Str.denhouckYeX Icchi.ende fljdeXe59 ® si@,wailtfoveeldoer 
dienlangderrapbuyten t'middelrom deQf ~e ghemeen~- tafel diemen daCla! 
maeckt,enhier na oock voighen fal;daer me ghefocht de fijde&Y, WOrt bcvon-

,aen deur het 36 vOÇJIftel der clóotfche driehoudten van .s90 57 0 ~ ciie ver­
gaerttot Pc 590 j90 ;cQmrvoorPY I tI. S9(!:Uó,0 Jen {oo VOOrt met 

:d.md'ander. ' , ' 

TWEEDE MAECKSEL VA,NOE 
T:A FELS DER., C ROM S T R E KE N. 

" AnghdiCn het maken van volcommen tat'elsnade'vooJgaende eerftewijfè; , 
Jangher foude vallen 'dan my den tijt loelaet,foo fullen wy een ander ftdlcn, he· ' 
f,hreven en onlaricx uytgheghc:ven deur Edw4rt Wri.'Shl; want hoewelfecenigè 
onvolcommenheyt hebben daèr wy inden Arihang der äomilrekenbreederiû 
fegghen fullen,nochtans connenfe tot verclaring des voornemens dienen. ' , 

, T ottc:t makèh vande volgende tafels del Cromftreken WOrt cerft befchreven ' 
alsbereytfe1 een tafel der veJfaemdc:fnylijrien van 10 ® tot 10 ® aldus: 
Defnylij tl vaoJo CD doet. , -, Ioooo04z. 
Daértoèdefnylijn van 200 doende IOOOOl68comt 20000210. 
Dàeltocdefnylijnvan 300doendc: J000033J comt 30000591. 

En fo vooIl,macr eyntlick 1à1mc:n overal de vijf laetfte ktters affuye~ cn fal 
ccn tafel fijn als volght:· , , 

1 TAl'EL 
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so that of the triangle YCX the side CY has to be found, in order to add it to 
PC and then have the arc PY. Forthis, the said triangle YCX has three known 
elements, viz. the angle YXC = 45°, the angle YCX = 90°, and the side 

. XC = 59'58", for that is the value of this degree of longitude outside the equator 
by the common table which is made thereof and which is to follow hereafter. 
When herewith the side CY is sought, it is found by the 36th proposition .of 
spherical trigonometry 1) to be 59'57". When we add this to PC = 59'59", we 
get PY = 1 °59'56", and so on with the others. 

SECOND METHOD OF ,MAKING THE TABLES OF THE LOXODROMES. 

Since the making of complete tables by the foregoing first method would take 
longer than time permits me, we shall give another method, described and re­
cently published by Edward Wright 2 ), foralthough they have certain imperfec­
tion.s, which we shall discuss more fully in the Appendix of Loxodromes, yet they 
may serve to explain our intention. . 

With a view to' the making of the following tables of loxodromes, by way 
of preliminary a table is first described of the assembied secants, increasing by 
1,0', as follows: 
'rite secànt of 10' is 10,000,042 
If to this we add the secant of 20', being 10,000,168, we get 20,000,210 
If to this. we add the secant of 30', being 10,000,381, we get 30,000,591 

And so on; but flnally the five last digits must be discarded, and then the table 
will be as follows: . 

TABLE OF ASSEMBLED SECANTS 

degrees minutes. secants 

1) Stevin's Trigonometry (Work XI; i, 13), p. 255. 
I) Cf. Introduction, p. 482-483. 
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JO'" 4- BriVCltDBS E'EIlTC'LOOTSCH!UFTS. 

,Dit bereyif~~vandetafelckrverfaemdefnijllnc:n aldus gh~aen ûtndc:,thom 
nu tottet maken vande tafelsdexaomfueken recommc:n, (00 laet inde ,voor­
gaendcform ltz bcteycken~nd'"dle cromllr~_cck, fulcxdai den houckX RQ 
desd,riehoucx-X R Qnu doe 7-&tI; ... .s ®.Om re vinden deboQch~. iek aen­
tiede~ehouckXRQ.!Ootplar,om decIeeoheyt der Jijden ~en fegh datf~dr~e 
bekende palen heeft,te\VCten den houck X Q! Iecht,X R Qjs tr.4.s®,de ii/­
de RRI tr. HÏeIme ghef~t de fiideQ.! WOI~ bc~oiiden d~r het4, voorfte. 
dci'platte driehoueken van str.! (9 , die lek inde volghende ,Iafclvan d' cerftè 
Cl'ORltU-eeck ikl byde breroen neven~ I tt.dc:t langde. Ont nu al de voJghénde 
~rccden defes.tafcls met corlheyt tc Vinden , iek. lieiudc voorgaende tafel de" 
\leifacmdi:fniJ1inenWat ghet:il daucroverconitmette bo\,e(chrçveil.s tr. I <D, 
en~vinde 3014, want de.s.tI. hebben 3óo4,en ~och lofijn h,et everedelicdeCl 
voor de I @~ Ditgbetal van 3014 dient myint gemeen tottet vindc:n der ~­
falen vaaPY;4a, en-al d'andcrdierghelicke,t'wekkaldus tocgaet:T<?tte 3014,' 

, vergaert ander 3014 , oomt 60:8 , merop vjil~ iek t'o'verro~tnen înde VOOI­
,gaende t:lfel d~ verfaemde fnijlinen 10 tI: De felvc fiel ickindcvolghende lafel 
wn d«tfie cromftrceck bydcbrceden nevens den Z Ir.der.langde,als voor P Y. 
Daer na vergaeriek totte 6018; andermael 30 I 4,comt 904.% , daer op \. inde ick 
t"overcommen inde voorgaendc:tafcl14 tI.S4- 0, de (dve fiel iek inde volgen- , 
de tafel nevMsdcn 3tr. dcrlangde)~1s voor J.s; En fo voon mcttercfi der (even 
Croin11:rekcn. ' 

• MER C K T dat kk totte voorgaende langden en breeden der tromftttken, 
noch vcrvougbc hacr verheden,dàt Gjn de langden der bogen R~, R Y,R 4.en 
dicrghelijckeom deur (behulp derfelvefondereertdoot of platte caert, maer 
allccnelidtdeur ghetalen , te bc2ntWoordcnde voorfieUen die vanrlen haniicl 
der eromftrekeo omgacn, en int volgbende befchreven ,fullen lij n. Defe vel­

, heden worden aldusbekcnt. Om tea eelften te vinden de verb.eyt 1\ X,ick fcgh 
den drichouck XQ. R te hebben drie bekende palen,te weten den houek X <tS: 
recht,den houck XR.Q,.78 tt. 45 <D ,cn'tle lijde Q.X vans tr. I @. Hier me 
ghefocht de tijde l\ X, wort Ixvondcn dellr het 4- voorftel der platte dlichouc­
nn Van S fr. 6® S ... ®,dieick ftel ind'eerfte ufel byde verheden nevens I tI. 
-der langde. Ten anderen om tc vinden de verheyt R Y, ick fègh den driehoud: 
y & X te hebben drie bekende palen,te weten den houd Y & X recht, Y Xç 1 S tr. 
'450;en de iijdeçY 4 tr.S9®.alsblijéldeurdetafel;wanttretkendePé 5 tr.10., 
als -even iijnde met ~X,van PY 10 tr. blijft voouY alfvooren 4 tr j9@:Met 
-dcfe drie bekende palen dan, ghefocht de iijde X Y. wort beyonden deur het 
4 voOrfielder plattedtiehoueken van S U.u CD '54 0,dievcrgaerttótRX.s tr. 
CS 0 H 0 ,eomt voor R Y 10 tr. 19 ® 48 ~, die ièk ftel in d' eerfie Clomfilécck 
bydevemeden nevens z tr. der langde. En alfoo fal ghevonden wordende'vel­
heyt van R 'a. Dlet àl d'ander. ' 

Merdt dat wy defe verheden niet ()veral berekent noch gheficlt en, hebben. 
lllaef allcc[jelick foo veel als tOl ons volghende voorbcélden noodich fijn.«nf. 
deels dat de tafelen felfgheen gbenouebfàem voloommenheyt en fchijncnfc 
hebbcn,ghelijck ind~n Anhang breeder ghefcyt fal worden jals oock dlu belet 
van ander faken ons t'fe1ve niet toe en la,et : Sulcx dat hierallecneJick de wijfc 
gheroortt is, en open pJaets gheJaten om die te mcu!hen volmacckt woEden, 
,by de gbenc diedc:( Iud en ghdegh~ntheyt toe moauCJl hebben. -, , 

TAPEL 
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This pre1iminary of the table of the assembied secànts thus having been made 
and in order to eome now to the maldng of the tables of loxodromes, in the 
foregoing figure let RZ denote the first loxodrome, 50 that the angle XRQ of 
the triangle XRQ is now 78°45'. In order to find the arc QX, I look upon the 
triangle XRQ as a plane triangle, on account of the smallness of the sides, and 
say that it has three kIiown e1ements, viz. the angle XQR = 90°, XRQ = 78°45', 
the side QR = 1°. When herewith the si de QX is sought, it is found by the 
4th proposition of plane trigonometry 1) to he 5°1', which I put in the following 
table of the first loxodrome in the column of the latitudes, against 1 ° of 
longitude. In order to find all the subsequent latitudes of this table in a brief way, 
I look up in the foregoing table of assembied secants what value eorresponds to 
the above-mentioned 5°1' and find this to be 3,014, for the 5° makes 3,004, 
and 10 more is the proportional part for the 1'. This valueof 3,014 serves me 
in general to find the values of PY, DA, and all other similar elements, which 
takes plaee as follows. When to the 3,014 we add another 3,014,we get ~,028. 
Corresponding to' this I find in the foregoing table of assembied secants 10°. 
I put this in the following table of the first loxodrome in the column of the 
latitudes, against 2° of longitude, viz. for PY. Then to 6,028 I add onee more 
3,014, which gives 9,042. Corresponding to this I find in the foregoing table 
14°54'. I put this in the following tabie, against 3° of longitude, viz. for DA, -
and so on with the rest of the seven loxodromes. 

NOTE that I further place behind the foregoing longitudes and latitudes 
of the loxodromes their distanees, i.e. the lerigths of the ares RX, RY, RA, and 
the like, in order to solve by these means, without a globe or a plane chart, but 
only by numbers, the propositions which concern the subject of loxodromes and 
which are to be 'described in the sequel. These distances become known iJ;! the 
following way. To find first the distance RX, I say that the triangle XQR has 
three known e1ements, viz. the angle XQR = 90°, the angle XRQ = 78°45', 

. and the side QX = 5°1'. When herewith the side RX is sought, it is found by 
the 4thproposition of plane trigonometry '1) to be 5°6'54", which I put in the 
first table in the column of the distances, against 1 ° of longitude. Second, to find 
the distanee RY, I say that the triangle YCX has three known elements, viz. the 
angle YCX = 90°, YXC = 78°45', and the side CY = 4°59', as appears from 
the tabie; for when we subtract PC = 5°1', as bëing equal to QX, from PY = 
10°, the remainder is, as before, 4°59' for CY. When with these th ree known 
e1em~nts the side XY is then sought, this is found by the 4th proposition of plane 
trigonometry1) to he 5°12'54". Whèn we add this to RX = 5°6'54", we get for 
RY 10°19'48", which I putln the table of the first loxodrome in the column of 
the distances, against 2° of longitude. And in· the same way the .distance RA. and 
all the others have to he found. 

Note that we have not calculated or noted these distances everywhere, but only 
as far as they are necessary for our subsequent examples, on the one hand 
because the tables themse1ves do not seem' to be sufficiently accurate, as will be 
discussed more fully in the Appendix, but also because we are hindered by other 
matters from doing so, so that here the method only has been shciwn, and a 
blank has been left, to be completed br.. those who have a mind and an op­
portunity to do so. 

1) Stevin's Trigonometry .(Work Xl; i, 12), p. 147.· 
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536 

T A"FEL S 
DER 

CR OMSTRE'KEN. 

TABLES OF LOXODROMES1). 

Pirsl Loxodrome Second Loxodrome 

Longitude 
(degr.) 

Latitude 
( degr.,min.) 

Distanee 
(degr., min.) . 

1) We reproduce the tables for the first and for the second loxodrome, and (on p. 539) 
the end of the table for the seventh loxodrome. . . ". 
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Ia 6 4o:B 0 v CK DES EElt T C LOOT SC H RIF T S, 

'fOt hier toe fijn be[ehreven defeventafe1s derf even cromfireken,Angaen­
de de aehrfie die is altijt een ront evewijdich vant middelront J fulcx dattet in 
breedegheen veranderingerijghende, [00 en valter \'an fijnbreedefehil niet te 
fegghen, matr alleenlick van fijn verheydc'n , tot welcxeyndéde volghendc 
tafel dient. 

VANT MAECKSEL DES 
tafels der achtflecromjlreeck.: 

Om eerfi deur een form teverel:uen den fin des volghenden .tafels , fóo·laec 
A .B e Deen e100t fijn diens middelront A BeD ,el1 afpunt E, waer op be­
fehreven is een deen der rondtF G H, voort fy debooch e D van I tI. als lang­
defehil tuifehenCen D, en ghetroeken de tWee viclendeelCn Ionts ED. EC, 
fniende het deendel rondt in F en G ,foo doet G Dneem iek 10 tI. als breede­
fehil tliffehenD en G. 'Dit foofijnde de booch F Gdoet 1 tr. derlangde, en 
dat 1 otr ~ verre buyten t'middelropt, welckeboaçh·openbaerlickclèender n10et 
fijn dan De I tr. des middeltonts. Nuis 
t'voornemenhier te vinden 'hoe veel I tr. A 
F G Janghdefchil buyten 1'middelront ~te ,~ 
weten op lotr. derbrécdeDG) doet lil '\ \ 
CD en 0 des middclronrs: Dat is, de lang­
d,F G vcrvoughtfijndc opt middelronr, 
,van hoe veel 0 en ~ die daer bev()nden B 
falwOIden. Dit verfiaen wefende wy 
fullen totlet voorbeelt eommen. ' 

TGRE GH EVE N. Hetfy! tr.langdc­
fchil buyten t'middelrondt op 10 tr. der 

breede. TBEGl{EERDE. Wy moe- De 
ten fijnsrootheyt vinden in 0en 0 des 
middelroms. 

TWERCK. 
Reehthoucx houckmaet. 
Gheeft fehilhouex houckmaetvande ghegheven 10 tr. doende 
Wat I tI.des middelIants doende. 
.Comt voor t'beghè:erde. 

Ghelijck inde voJghende tafel fiaet,en al[oo met allen anderen. 

TBEWYS. 

10000000. 

9 84 8078• 
6o®~ 

S9® s0. 

Ghelijckde halfmiddellijn vaneencloots grootfie ront,als t'middelront; 
l' atle halfmiddellijn van haer deender rondt, als het c:vewijdichIOndt opdc 

JO tr. derbreede; , .. . 
Alfoo de booch eens traps des groollle of middelronts; 
Totte booch eensuaps des deender ronts op de 10 tr. der breede. 

MaeI de halfmiddellijn eensmiddachronts, is even ande halfmiddellijn des 
middeJroDts,die ghenomen wortop Jooococo,alsrechthouckmaet:En de half­
middellijn des Iondls befl;hIcven op de bIeedc van la tI. is int middachrondt 

houd-
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Up to this point the seven tables of the seven loxodromes have been described. 
As to the eighth, this is always a circle parallel to the equator, so that, since its 
latitude does not undergo any change, nothing can be said about its difference of 
latitude, but ooly about its distances, for which purpose the following table 
serves. 

OF THE MAKJNG OF THE TABLE OF THE EIGHTH LOXODROME. 

In order first to explain by means of a figure the sense of the following tabie, 
let ABCD be a globe, whose equator is ABCD and the pole E, on which a small 
circle FGH has been described. Further let the. arc CD be 1°, viz. the difference 
of longitude between C and D, and when the two quarter circles ED and EC 
intersecting the small circIe in F and G have been drawn, 1 assume that GD is 0 
10°, viz. the difference of latitude between D and G. This being 50, the arc FG 
is 1 ° of longitude, 10° outside the equator, which arc must obviously be smaller· 
than DC = lOof the equator. Now the object is to find how much 1 ° (FC) of 
difference of longitude outside the equator (viz. at 10° of latitude, DG) makes 
in minutes and seconds of arc of the equator, i.e, when the longitude FG has 
been placed on the equator, to how many minute!> and seconds of arc this will 
be found lo amount there. This having been understood, we shall pass· on to the 
example. . 

SUPPOSITION. Let there be 1 ° of difference of longitude outside the equator 
in latitude 10°. REQUIRED. We have to find its magnitude in minutes and 
seconds of arc of the equator. 

PROCEDURE. 

Sine of a right angle 10,000,000 
Gives sine of complement of the given 10°, being 9,848,078 
What does 1 ° of the equator give, being 60' ? 
The required value is . 59'5". 
As is to be found in the following tabie; and the same applies to all the others. 

PROOF. 

As the semi-diameter of a great circle on a sphere, viz. the equator, 
To the semi-diameter of its smaller circIe on said sphere, viz. the parallel in 
latitude 10°, 
So the arc of one degree of the great circle or equator 
Tothe arc of one degree of the small éircle in latitude 10°. 

Now the semi-diameter of a meridian is equal to the semi-diameter of the 
equator, which is taken to be 10,000,000, viz. the sin~ of a right angle. And the· 
semi-diameter of the circIe described in latitude 10° is in [the plane of] the meridian 
the sine of the complement of the arc of 10°, i.e. the sine of 80°, being 9,848,078. 
Therefore, as 10,000,000 

to 9,848,078, 
so the arc of one degree of the great circle ~r equator 
to the. arc of oae degree of the small circIe in latitude 10°. 
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VANDE' ZEYLSTREKEN. 

houckmaet des fchilboochs van 10 lt. dats houckmaet vàn 80 tr. doende 
9848078: Daerom 
Ghelijck loo~o. 
Tot 98+8078: 
Alfoo de hooch eens traps des grootfie ol'middelronts, 
Toue booch eens traps des deender rontsop de ro tr. der brcede. 
. Maer 10000000 ghevende 98+8078. foo fal 60 ® gheven 59 ® s ® dcut 
t'wercki daèrom J 90 j CD is t'begheerde;t'wclck wy bcwijfen moeften. 

MERCKT. 

Alfoo fijn V Ó 1l ST ELI C KEG HEN AD E t'voorgaende benuyt ghde1i:l1 
hadde en ghdien voJcommen te wefen, fcyde daer op hem ghedachtich te fijn 
dat hy voormae1·derghe1ijckegrootheyt ·eens boochs als van F tot G • ghefoch~ 
hadde deut rekening der cloolfche dIiehoucken, om dalfe als van dootfche fior 
voJcommender is dan rekening ghelijckde voorgaende : Ma.er overdenckende 
de red:en van dit verfchil,feyde metonderfcheyt d' een wijfe te 'dienen tot befiuyt 
op een vraegh van cromftreken,d'ander van rC"chtftreken. Als by voorbeelt be­
geert fijnde hoe lanckde wech valien fal om te: varen van F tot G op een erom. 
ftreeck,' datS hier de booch eens deender ronts. de vol'commen wercking 1àl 
ghedacn worden alfvooren : Maer fukken langdc begheen wefende: van F tot 
G opeen rechtfireeck,dats de booch eens g·rO'Otfte ronts, de voIcOll1men Were-· 
king belbeI dan in rek'ening der doolfchedrièhoucken. 'I'welckick hic:rhc:b 
willen atlteyckenen • eenfdeeJs rot ghedachtnis: Ten anderen op dat de ghenc 
dien fulcx duyfierder ontmoeten mocht,hier me verlicht fy. 

T'maeckfel des tafels dan aldus verclaert fijnde;wy fullen de tafel befchrijveD, 
gheuodt;en uytCofmogralhia Ptlric..4fi4nif4rtt prim4 C41.13 .als volght. 

M 3 ACHT. 
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But since 10,000,000 gives 9,848,078, by the procedure 60' will give 59'5"; 
therefore 59'5" is the required value; which we had tri prove. 

NOTE. 

When His Princely Grace had read the foregoing conclusion and had seen it 
to be çorrect, he said he remembered. having formerly sought such a magnitude of 
an arc' as that from F to G, by a calculation of spherical trigonometry, becatis~, 
the matter being concerned with spheres, this is more correct than a calculation 
like the foregoing. But reflecting on the reason of this difference, he said that a 
distinction had to be made here, viz. that the one method served as a solution of 
a question concerned with loxodromes, the other of one concerned with great­
circle tracks. Thus, for instance, when it is required to know the length of the 
route when sailing from F to G on a loxodrome, i.e. in this case the arc of a small 
circle, the correct procedure has to .be as beforè. But when this length is required 
from F to Gon a -great-circle track, i;e. the arc of' agreat circle, the correct 
procedure then consistsjn a calculation of spherical trigonometry. I wanted to note 
this here, on the one hand to show that it has been thought of, on the other 
hand in order that those to whom this should appear obscure might he enlightened 
by it. 

The making of the table thus having been explained, we shall descrihe the 
tabie, taken from Cosmographia Petri APiani parte prima cap. 13, as follows: 

EIGHTH LOXODROME, which is a table of the magnitude of 
lOof difference of longitude outside the equator in minutes and 

seconds of arc of the equator. 

In this 
lati~de 

i 

(degr., min.) 

lOof differ. of 
longitude gives 
the following 

distance 
(min., sec.) 

" o 
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ACHT S T E CR 0 M S TP.. E E ex, T WEL C 1< 
. is«ntafelvan t'ghene ltr.lan,gdCfcliilbuytent~&llid~ 

de1ront,doctin (D,en ® ~c:s Illiddelron tso . " 
. . .'. '. 

4 8 50 
- -

48 3Z 
- -
48 14 

r- -
47 5.S -----
47 36. 

- -

10 3 S8 S9 .--

~ 
0 58 53 - -

IJ 30 58 47 

I2. 0 58 .p 

12 30 58 34 
- -

13 0 S8 2.7 
-

13 30 58 2.0 
--I 

14 0 S8 13 - -
I, '1 ~~ 
[5 0 57 57 

I Ij ~ h ,./ 

18 

IS 

19 

19 

19 

• ! 
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ACH T S Tl!, C 1\ 0 M S T 1\ E RC K, T W Ii LeK 
is een tafel van t'ghene I u.,laogdefchil' buytcn 'tmid­

delrom,doct inC!) en 0 des middelronts. 

30 ~1.2 2.4 

o 37 45 

37 21 
-- :ts 
'36 56 ~7 ,0 

36 31 ::'6~f 3~ 
68 0 H o 36 ' '6 

_- 2$ 

53}O 35 , 4'1 68 30 

54 0 T-~·~ ::,691 0'-

, 5~11 I~~ 26 ,(S9 3Ó 

-;;\ ,0 I~ 2+ '70 0 

7sITo :~. 59 2.6 70~1 
- 2.6'-1 
56! ,0 B 33 71 0", 19 32· 2.6 __ I 

'\ j6~33 %6711 30: 19' 2. 

~ O~' -l:' 4 26: 72./C?j 18 3
2 

~.;:: ~_I_ 2772 ~I 18 2. 

S8 , ' 31 47 ,73 '0l 17 32 

'S8 301 31\ 21 27, -;;~ 17 2. 

" ", 'Ol .01'" %7 '..J' 0 16 32 30 
,,59 ,I" ~ I Hl ' 7 1 " " ' 

~59 30\ ~r 27\2
7 3-3 ,-I '~2 30 

- -\- 2.7 -\- -- JO 
60 ° 30 ° , 75, 0 I53i 

-;-;; 1~1~1271~1-;;.,15 -;l' 30, 

1- -1-1:7 -1- I - 30 

31 , 
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1140 4 Bovcr. DES EUtTCLOOTSCHRlFTS, 
Aldus dan inde voorgaende tafels befchrevenfijndederfevencrom/.1:reken 

luccden in ydermiddachbooch die van trap tot ttapgerrockcn tiJn, (0 iLt open­
baer 'hoemendaer me'met grooce fekerheyropeen Eertdoor de cromllreken 
fal,meughen reyckcnen, wantde punten der breede ghe/.1:eltna (behooren ) en 
van,d'ctn totd!ander linil.r.ens ghetrockcn, men oomt totter begheerde. Oock, 
dienen de rel ve rafelen om te Hen of crom'ftreken op Eerrclootellofplattecaer­
ten wel gheteyèkent fijno 

VANT MAECKSEL DER 
C OP ER eRO MS TREKEN. ' 

Maerwanttét tot verclaring der nabefchteveri voodrellen beql1amer foude 
vallen, en oocktottetghebruyck in veel voorbeelden mi'jns bedunckens niet 
ongerievich, datmende feven cromftrekcnvan caper 'maeék, om 'die te leggen 
op yder punt des doots daermen wiJ , en alfoo ten -eerften fbeghccrdc te Cien, 
fonder noodkh tewe[en decromftreken opeen Eencloot te lcycke'nen :Ofgc:.. 
teyckent fijnde [onder te moeten doen demoeylicker wercking dan uyt vol.' 
,ghende, 100 fullen wy daer af wat breeder uytlegging'doen als volght: 

, Op een Eertélootghcieyckent lijnde een cromfireeck nadc wiife alfboven, 
nek neem de voorfchreven noorroo/.1:ftreeck RX Y Z;we[ende een vierde;men 
l1àl maken ceD derghelijcke van coper, weleke anghewefen wort mette volgen­
deform elg ~ welverfiaendedat de cant daer elg ancomt, de eyghen lini als 
RX YZbediet,Waelan noch vervoughtis hetftickh i, op wiens uyter/.1:e cant 
b i, de }iniefg rul eken houck maeckt, als R X Y Zopt middelront L No Dcfe 
lOOper Ó'Omftreeck won· oock ver/.1:aen te hebben een clootfche, hollicheyr;, 
2WQf. daûe op cb1 GlOOt gheleyt die: ovaal gheracckto 

Voort ghelijck hier gemaeckt isdefe coper noorrooftilreeck, oock dienende 
\'OOr zuytweUftreeck,alfoo (almen maken cl'ander fes, tOlàmen feven:En nocl1 
/lUlde [even ander, van vakeeldCghdláJt dervoorgacndc J als by voorbeelt de 

fOlm 
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Af ter the description in the foregoing tables of the latitudes of the seven 
loxodromes in each of the meridians drawn from degree to degree, it is dear. 
how witb the aid of these we shall be able to draw the loxodromes with great 
certainty on a globe, for when the points of latitude have been properly marked 
and small lines have been drawn from one to the other, the required loxodrome 
is obtained. The said tables also serve to ascertain whether loxodromes· have been 
drawn correctIy on globes or plane charts. 

OF THE MAKING OF THE COPPER LOXODROMES. 

But since it would be more suitable for the explanation of the succeeding 
propositions - and further in my opinion not intonvenient for use in many 
examples - to make the seven loxodromes of copper, so that we may put them 
on any desired point of the globe and thus see at once what was required, without 
thenecessity of drawing the loxodromes on a globe, or, if they have been drawn, 
without having .to perform the more difficult operations following therefrom, we 
shall explain this somewhat more fully, as follows: 

Af ter a loxodrome haS been drawn on· a globe in the above way - I assume 
tbe aforesaid loxodrome of northeast RXYZ, which is a fourth loxodrome - we 
should make one like it of copper, which is denoted by the figure efg below, it 
being understood that the side on which efg comes stands for the line RXYZ 
itself, while the piece hi has been attached therèto, with whose outer edge hi 
the line efg forms the same angle as RXYZ with the equator LN. This copper 
loxodrome is also understood to be spherically concave, so that, when it is placed 
on the globe, it touches the latter everywhere. 

Further, just as this copper loxodrome of northeast, also serving for the loxo­
drome of southwest, has here been made, in the same way the other six should 
be made, seven in all. And seven more of them, having the opposite shape to 
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fOlm}, wefendevitn verkeardè geftalt dernöortóoftfireeck tfg,dienende totte 
.... noortweftftreeck, en ooc~ tötte zuyrooftftreeck. Noch machmen defe Copa 

. cromftreken teyckenen met ghêtalen, d'eerfte men, de tweede met z ·en foó 
.... voort, cim daer deur·meteen opuen te Weten de hoemenichfie clckis. J . 

Angaende de: 7 cromftreeck veel keeren [oude hebben, endaerom flap fijn,· . 
Jillen foudefe(lllet Ocel ander ft~eken diet nóodich hadden) meughen verftijven 

ghelijck defe form anwijft,of anders mochtlllen tot een cromftreeck verfchcy_ 
den fiuèkeh maken. T BE SL V Y T .Wy hebben dan cromftreken ghctcyc­
kent; nà den eyfch •. 

5 V 0 OR STE L. 

Wefendeghegheven Iangdefchilen breede van:tvvee 
plaetren evenerbreede: Te vindcn haercromftreecken 
vc:rheyt. 

MERCKT.-

Wy (uIlen in dek der :volghende voo~ftellen drie werckinghen befchrijven, 
d'eerfre roette copa áomftreeck,de twctde mette gecromftreeckten Ec:rtcloot, . 
die beydé * tuychwerckèlickfijn,de deriie* wifconili,h daiu getálen, uytgeno. Mtt"_~. 
men in dit en ['eerftvolghendevoorfiel, alwaer geen weIck meuecopercrom lt!atbtVit&­
fueeckcnvalt,om darter gheen achtfte coper cromftreeck als onnoodich lijnde tICè., 

ghelllaecktenwien. TGHEGHE VEN. Laethetlangdefchilfijn van 30 tr; 
en baet 
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the foregoing ones, as e.g. the figure kj having the opposite shape to the loxo­
drome efg of northeast, serving for the loxodrome of northwest, and also for the 
loxodrome of southeast. Further these copper loxodromes may be marked with 
the number of each, the first with 1, the second with 2; and so on, so that one 
may knowat a glance whlch of them is meant. . 

Since the 7th loxodrome would have many windings and accordingly would be 
linip, we might stiffen it (as weIl as other loxodromes which might· need it) as 
shówn in the figure below, or ot4erwise we might combine several pieces to form 
one loxodrome. CONCLUSION. We have thus designed loxodromes; as required. 

5th PROPOSITION. 

Given the difference of iongitude and the latitude of two places -of equal 
latitude:to find their loxodrome and -their distance. 

NOTE. 

In each of the föllowing propositions we shall describe three operations, the 
first with -the copper loxodrome, the second by means of theglobe with the 
loxodromes drawn thereon, both of which are mechanical operations, the third 
mathematical, by means of numbers, except in the present and the next propo­
sition, where no operation with the copper loxodrome takes place, because no 
f!ighth copper loxodrome has been made, this being unecessary. 

." 
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en haer breeden 24 tr. TB EG H EER. DE Wy moeten haet clomftrecck en ~ 
verheyt vinden. 

I VVercftmetten ghecromflreeck.!m Eertcloot. 

Anghefien de twec ghegheven breedeneven fijn ,fóo moet deur ghemeene 
reghtl de beghecrde cromfireeck de achtfie we[en.dat is"de'oolhn wefiftreec~ 
fulcx dar daer toe niet anders te doen cn is. 

Angaende de verheyt kk [egh aldusjfoo de tWee ghegheven plaeifen op den 
Eertdoot gheteyckcnr fionden , en vallende op een evewijdich rondtmettet 
mid.delront;meri fal den pafièr fo'nau openen,d;ude rechte Hniruffchen de twee 
voeten verdoch(,gheen hinderlick verfèhil en hebbe vande cromme desronts 
dienien meren moet, als opening van 1 tr.meer ofinin, na dat de'cromheyt des 
voorghefiddcn ronts vereyfchr,wam meerder cromte hebben de bogen byden 
af plint dan by t'midddroót: T'we1ck foo fijnde ,men fal fien hoedi<:kwils die 
opcnhe.yt des paffers'co/mt inde booch tullèhen de twee plaetfen , daer nae de 
nappen t'famen vergacrr,men fal in dit \'oorbeelt welghenouch gewrocht lijn­
de,vinden yoor bcghccrd.e vcrhe)'t 27 tr. 240. 

Macr foode twee gheghevenplaetfen op'den Eertcloot niet en flonden,men 
fal twee u)'tvaghelicke punten {tellen optghegheven langdefchil en breeden, 
die ghebruyckende voor ghegheven. 

Maer foofe niet recht en vallen opeen gheteyckent evewijdieh ront,men fal 
int meren des boochs de pafièr altijt doen gaen evewijdich van het naefieeve­
wijdich ront,t'welckfoot u byderooghc niet nauwe genouch ghedaen en wier­
de,deuI t'bëhu) p van een ander pafièr gh e[chien can, 

ME Re KT. 

De vraech mocht nu fijn hoe \'eel mijlen dcbovetchreven 27 tr. 24 CD trla. 
ken,maer infiende de verfcheydenheyt der mijlen in verfcheyden landen,fo en 
canmen daer afim ghcmeen niet [ekers fegghen.,Sulcx dat wy hier en oock int 
volghende,dcvcrheytalleenlick deur tr. en CD befchrijven , die dek verkeeren 
mach in fuJcke mij Ic: 11 alfi hem belieft. Den trap won van velen gheaeht lanck 
te we[en ontrent 1811yren gaens eens ghemeenen ganex: Een dier uyren won 
ghenomen op 8000 frappen, ooek 'op ljOO Rijnlant(che roeden, dar comt den 
1lapop-2~Rijnlant[che voeren. Doch t\vaer te wcnfchen dat Stierlien int ge­
meen trappen e110 ghcbruyckten,om malcander int ghemeen te verflaen, 

2 VVercft door ghetalen. 

Anghefien de twee ghegheven breede e\'en fijn, foo moet deur ghemeene 
Iege1>al~ oock int I werck ghe[eyt is,de begeerde cromfireeckde achtfie wefen. 

Omnu·de verheyr te vinden,ick fouc inde tafel des 8 i:romfiteecx int 4 voor­
fiel deghegheven breede van 24tr. en daer nevens wat verheyt tot die pI acts 
overcomt op I tr.langdefchil, bevindc54 CD 48 ®:Hier me feghick, ltr.lang_ 
de[chil,doettot defe pbers 54 CD 48 ® "erheyt, wat de gheghevcn 30 tr. lang­
defchill Comt voor begèetde verheyt 27 rr.24 ® :waer af t'bewijs deur t'werck 
operibaer is. TB ES LV Y T. Werende dan ghegheven langdefchil en breede 
van twee plaetfenevener breede , wy hebben ghevondcn haeI cromfireeck en 
verheyt)ua deneyk:h. 

MIRCKT. 
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SUPPOSITION. Let the difference of longitude hetween the places be 30° and 
their latitude 24°. REQUIRED. We have to find their loxodrome and their 
drance. 

111 Procedure, by meanI of the Globe wilh the LoxodromeI Drawn Ihereon. 

Since the two given latitudes are equal, by the general rule the required loxo­
drom~ must be the eighth, i.e. the, east and west loxodrome, so that nothing else 
bas to he done about this. ' 

As to the distahce, I say as follows: if the two given places are marked on the 
globe and fall on a circle parallel to the equator, one must open the compasses 
so little that the straight line imagined between the two points does not differ 
appreciably from the arc of the circle that has to be measured, viz. an opening 
of about one degree, as the curvature of the circle in question requires, for ares 
near the pole have,a greater curvature than arcs near the equator. This heing so, . 
one must aScertain how of ten this opening of the compasses is included in the 
are between the two places; the degreesafterwards being added up, in the present 
example - if the procedure has been exact enough - one will find 27°24' for 
the required distance. 

But if the two given places are not marked on the globe, one must mark two 
erasable points having the difference of longitude and the latitude given, using 
them as if they were given. 

But if they do not fall exactly on a drawn parallel, in measuring the arc one 
must always keep the compasses parallel to the nearest parallel, which, if it should 
not be done accurately enough at sight, can be effected with the aid of another 
pair of compasses. 

NOTE. 

The question might now he asked to how many miles the above-mentioned 
27°24' corresponds, but considering the inequality between miles in different 
countries, in general nothing can be said with certainty about this. So ~hat here 
as well as in the sequeI we shall only descrihe the distance in degrees and minutes, 
whieb everyone may reduce to sueb miles ,as he pleases. A degree is considered 
by many people to be equivalent to about IS hours' walk at an ordinary pace. 

,One sueb hour is taken to he S,OOOpaces, also 1,500 Rhineland roods, so that one 
pace is 2 1/4 Rhineland feet. But it were to be wished that navigators generally 
used degrees and minutes, so as to understand each other generally. 

2nd Procedure, by NumberI. 

Since the two given latitudes are equal, by the general rule, as has also been 
said in the lst procedure, the required loxodrome must he the eighth. 

Now in order to find the distance, I look up in the table of the Sth loxodrome 
in the 4th proposition' the given latitude of 24°, and against it I see what 
distance corresponds in that place to 1 ° of difference of longitude, for' whieb 
I find 54'4S". I now say: lOof difference of longitude gives in this place a 
distance of 54'48"; what does the given difference of longitude of 30° give? 
We get 27°24' for the required distance; the proof of whieb is evident from the 
procedure. CONCLUSION. Given the difference of longitude and the latitude 
of two places of equal latitude, we have thus found their loxodrome and their 
distance; as required. 
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. 'VA NDEZEYLS Tlt~KEN. 
MERCKT. 

'" Soode gheghevenghetalennkt gant(chelicken overq~a:men .mette ghdà- . 
len inde tafç.1 bef(hreveQ, men [oude (fo'o hieralsindevolghende·voorfieIlen) .. 
om t'begheerde [eer na tecrijgh.eri, vil1geriwathetvoergefielde ghccal cygent- .. 
lick toecomt,gheli;ck in ander tafels ghebruyckt WOrt, en foo daet voorbedt af 
is int 11 voorlkl des hOllckmaetmaeçkfds. 

6 VO ORST Ë L. 
We(cndeghegcven verheyrèn breedevan tYv~e plae~ ... 

· fenevenerbreede: Tevindc:n haer crömftreeck en lang;;. 
· de{chil. . . . . .' . 

. TG H EG H E VEN. Lae! tweer plaetfenverheyr fijn van 27 tt. 24 0,en hàer' 
brecdcn 24 tr. TB EG H EER D E. Wy moeten haer cromftreeck en langde:-

f,hilvinden. . 
. . ... . . . 

1 . VVerck.. metten ghecromflreeckten Eertclo"t. 
Anghcliende tWee ghegh~ven bre~den even fijn,foo moet deur ghcmeene. 

teghcJ als iritl weick des j voorfie!s ghefeyt is ,de beg heerde cromfireeck de 
achtficfijn: ....• .... .... .. .... 

.Angaende het langdcfchil,kk fegh aldus:Soo de twee ghegheveri pJaeifen op 
den Eertdoot gheteycken t fionden opeen evewijdich ront,men fal op den paf­
fer nemen een deel des middeIronts als I tr. meer of min en meten daer me de 
gheghcven 2:7 tr,24 Q),in! \~oÖrfchreven ro'ndt dat dcurrletwce plaetfenfirca:, 

· brengbende voortS onder het middac brom t' eynde der fel ve , daernae (begin, 
cn fal alfdln de boocb des middClronts,begrepentil1fchenfoodanige twee mid. .. 
'dachronden,t'begheerdelaogdefchil fijn,en bevonden worden van 30 tr. . 

_. Macr f0o. de twee ghegheven p!aetfen op den Eertcloot niet di fionden,men 
Aldaer me doen alfoo van derghelijcke ghefeyt is in tj voorficls eèrfie wer~ . 

• : ..•.. Z . VVerc~doör ghetalm. 

Anghelien de twee ghegheven breeden even fijn,foo moet d~ur ghemeene 
teghelals int I wcrck'des 5 voorftcls ghefeyt is ; de beghecrde CIolDfirceck de 
acht!1:e fijn. . ' 

.Ömnu het langdefchil te vinden, ick fouckinde tafel des 8 cromftreecx int 
· 4 vooi:ftd de ghegheven brëede van 24 tI. en daer nevens wat verheyt tOt die 
plaets overcomt op 1 tr.langdefchil , bevinde 540 48 (9 i Hier me fegh iek 
,S4 ® 48 0, gheven tot defe plaels 1 tr.langdefchil, wat de ghegheven verheyt 

.. 27 tt;24 Q)? Comt VOOr begeettlángdefchil3t> tI.waer aft'bewijs deur t'werck .. 
openbaer is .. · TB ES L V YT. Wefendedan gheghevenverheyt en breede van, 
twee pl3etfen evenèrbreecle,wy hebben ghevonden haet cromfireeck cn lanS'-
defchil, na deneyfch. i 

1 V'OOR-" 
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NOTE. 

If the given numerical values do not correspond altogether to the numerical 
values given in the table, one must (both here and in the subsequent propositions), 
in order to get the required value very accurately, find what the value in 
question properly cortesponds to, as is commonly done in other tables and in the 
way of the example given thereof in the l1th proposition of the work on the 
making of tables of sines 1). . 

~ . 6th PROPOSITION. 

\ \ Given the distance and the latitude of two places of equal latitude: to find 
their loxodrome and their difference of longitude. . 

SUPPOSITION. Let the distance between two pI aces be 27°24' and their 
latitude 24°. REQUIRED. We have to find their loxodrome and their difference 
of longitude. 

lst Procedure, by means of the Globe with the Loxodromes Drawn thereon. 

Since the two given latitudes are equal, by the general rule, as said in the lst 
procedure of the 5th proposition, the required loxodrome must be the eighth. 

As to the difference of longitude, I say as follows. If the two given places 
are marked on the globe on a parallel, one must take between the compasses a 
part of the equator, viz. about one degree, and measure therewith the given 
27°24' in the aforesaid circle passing through the two places, bringing first one 
end thereof and then the other under the meridian; then the arc of the. equator 
contained between these two meridians will be the required difference of longitude 
and will be found to be 30°. 

But if the two given places are not marked on the globe, one must proceed in 
the same way as has been said of a similar case in the first procedure of the 
5th proposition. 

2nd Procedure, by means of Numbers. 

Since the two given latitudes are equal, by the general rule, as said in the lst 
procedure of the 5th proposition, the required loxodrome must be the eighth. 

Now in order to find the difference of longitude, I look up in the table of the 
8th loxodrom~ in the 4th proposition the given latitude of 24°, and against 
it I see what distance corresponds in that place to 1 ° of difference of longitude, 
which I find to be 54'48". I now say: 54'48" gives in this place 1 ° of difference of 
longitude; what does the given distance of 27° 24' give? We get 30° for the required 
difference of longitude, the proof of which is evident from the procedure. CON­
CLUSION. Given the distance and the latitude of two places of equal latitude, 
we have thus found their loxodrome and their difference of longitude; as required. 

1) Stevin's Trigonometry (Work XI; i, 11), p. 58, where he explains höw one is to find 
the sine of a given angle by means of the tables. 
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7 V,O 0 R S TEL . 

.weCende ghegheven tvveer plaetren cromfireecK en 
bree:den~' Te vinden (mid tsda,t de gheghevenbreeden n~e t 
even en fijn) hac:r langclefchilen verheyt. 

TiskenndickCoode twee ghegheven bteeden even waren. dat de crom­
fireeck Coude de 8 vallen,ofwaer deghegheven cromlheeck deachtll:e, dat de 
breedc:n fouden moeten even fijn: Màerwantlangdefchil en verheyt gevonden 
wordèn deur bi'eedefchiI,en dat hier ghecn en is, fo en canmen deur iltlck ghe­
ghcveo'hclJangdefchilen de verheyt 'niet vjnden,en daelom ift dat im vOOlfid 
defe uytneming {làet, nameIick, mUts ddt de ghigeven brieden niet cvm en f#ns 
waer uyt kennclick is, dat wanneer in voorbeelden defes voorftels de ghegeven 
cromfireeckfea nae de achtfie fiaeI, datmen inde daet t'befiuyt niet feel: [eket 
enhçaft. 

MER CK T. 

'I'ghebellrt wel dat een Sierman feylende van d' een plaets tot d'ander op een 
fel ve fireeck,deur dadelicke'er\'aring ghenomen heeft die twee plae~fen breede. 
en,dathy hier uytwil vinden de vc:rhc:yt ,om te fienhoe fijn gilling die hy iat 
feylen daer op ghcnolilen mach hebben; overcomt met defe reghelen : Voort 
hoe daer meovelcomt het langdefchil dat op Eertclooten en in tafels daer af 
ghcfid tmach fijn: ort anders 100 de voornoemde gilling en langdefchil onbe- . 
kent waren,hoetnen die bekent faI maken, en tot fukken eynde dient dit voor;. 
ftel~· TG HE 'CH E V E:N. Laetdcl twee plaetfen cromfirecek fijn de4,ende 
weftclickerbreede 5 tr. 59 0, d'ander breede i8 tr. 42 <D. 

TBEGHE E RD E. Wy moetenhaei: langdefchilen velheytvinden. 

1 VVercft mme coper cromHreec,<: 

.lek neem een Eertdoöt welcke ABC D Cy, diens afpunt A, en midde\ront. 
DB,lcyeken daer op een verborghen óf uytvagelick punt E, fulce dat fijn bree­
de F E doe 5 tr. 59 <D der ghegheven weilIickeI plaets; neem voort na t'inhout 
van I' ghegeven de vierde coper cromfireeck, we1cke fy G HIK, vervough haer 
grontG Hopt middelroDt j) B ,die daer langs henen fchuyvende tOt dat de 
wijfiijnI Kcomtop E; keer daee na den Eettcloot wefiwaert (om dat d'ander 
placts ooft1icker is) totdat de crornftreeck hetmiddachl'ont dèurfnijt in cl'an­
dei: ghegheven breede van 28 II. 42 CD ,t'wekk valt neem iek an L,en de gemee­
ne fne des rniddachronts en middelronts Îv alfdan M. Dit fóö werende F M is 
dei" twee plaet{rn langdefchi\; t'welck opd;n Eerccloot in dit voorbçelt bevon~· 
den'moc:tworden \'oor t'begheerde van 24 tr. 

Voort is des erom fireecx lini EL de verheyt, welcke gemeten als int 5 voor. 
fiels eerile werck, moet in dit voorbeelt be\'onden worden voor t'beghcetdc 
van JZ Ir.8 <D. 

2 VVereft metten g}m!'1omfJreecli.!en fJ.èrtclo~t. 

kkverk~es op den Eertcloot eenighe cromfireeck alsde ghcgeven, dats de 4. 
cn breng die o?der het rniddachront , fnyend.c: t'felveînden 5 tr, 59 ® der ghe~ 
gheven wefiehckeI breede ; lek keer datt na den Ecrtcloot Wcftwaelt (om dat 

cl'ander 
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7th PROPOSITION. 

Given the loxodrome and the latitudes of two places: to find (provided the 
given latitudes are not equal) their difference of longitude and their distance. 

It is obvious that if the two latitudes were equal, the loxodrome would be the 
eighth, or if the given loxodrome were the eighth, the latitudes would have to be 
equal. Now because the difference of longitude and the distance are found by 
means of the difference of latitude and there is none in this case, it is not 
possible to find the difference óf longitude and the distance by means of this 
datum, and that is why the proposition contains this condition, viz. provided the 
given latitudes are not equal, from which it is obvious that if in examples of this 
proposition the given loxodrome is very near. to the eighth, in practice the solution 
is not very accurate. 

NOTE. 

It sometimes happens that a navigator, sailing from one place to another on the 
same course, has found the latitudes of those two places by practical observation 
and that from these he wants to find the distance, in order ti> see how far his 
conjecture, which he may have made during the voyage, agrees with these rules. 
Further, how far the difference of longitude that may be given. thereof 0\1 globes 
and in tables agrees with it. Or else, if the aforesaid conjecture and difference 
of longitude were unknown, how they have to become known; and it is for this 
purpose that the present proposition serves. 

SUPPOSITION. Let the löxodrome of the two places be the fourth, and 
the latitude of the more westerly place 5°59', the latitude of the other 28°42'. 

REQUIRED. We have to find their difference of longitude and their distance. 

lst Procedure, with the Copper Loxodrome. 

I take a g~obe, which shall be ABCD, whose pole is A and the equator DB, 
and mark on it an erasable point E so that its latitude FE is the 5°59' of the 
more westerly of the given places. Further, in accordance with the supposition, 
I take the fourth copper loxodrome, which shall be GHIK, place its base GH 
on the equator DB, moving it along the latter until the index line IK· falls 
through E, then turn the globe to the west (because the other place is further 

. to the east) until the loxodrome intersects the meridian in the other given 
latitude of 28°42', which is, I assurne, at L; and let the point of intersection of 
the meridian and the equator then be M. This being so, FM is the difference 
of longitude between the two places, which on the globe in this example, to 
satisfy the requirement, must be found to be 24°. 

Further the part EL of the loxodrome is the distance, which, when measured 
as in the first procedure of the 5th proposition, in this example, to satisfy the 
requirement, must be found to be 32°8'. 

2nd Procedure, by means of the Globe with the Loxodromes Drawn thereon. 

I choose on the globe 11 loxodrome for the one· given, which is the 4th, and 
bring it under the meridian, so that it intersects the latter in the 5°59' of the 
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·d'andet plaetsooftlickeris) tot dat decromftreeck het middachront rriijt inden 
28 tr •• p. 0 van d'ander ghegheven breedel T'weJck Coo lijnde, her middc:1ront 
verloopen vande eer!le ftandt totte twecde,is het langdefchil, dat in dit voor­
heelt bevonden moet worden van 24 tr. 

V OOIt is de aomftreeex Iini tu(fchen die twee ftanden de verheyr, welcke ge.;. 
meten als int 'svoorftels 1 werck, moet in dit voorbcelt bevonden worden' 
voor t'begheêlde van 31 tI. 8 ®. . 

] VVereft doM' ghetalen. 

lek fouek inde tafel des 4 voorftcls de ghegheven 4 crotriftreeck, en fie.wat 
langden en verheden overcommeoopderweeghegeven breeden, bevindeop 

de c:leenllebrecde S tr. 59(9, t'm'ercolUmen langde 6 tr;v;:rh.8 tr.29 0. 
En op degrootfte brccde \ an 28tt. 42 0 ,bevinde. . . 

. iek t'overcommcn langde3o.verh;4o tr.370. 
Daer af ghetrocken langde en velheyt eerlkin d' oir-

den ,blijft vom t'begheerde langdefehil24 tt. verh; 32. tr. 8 0. 
Wac:rafL'bcwijsdcurr'werck openbaeris; TBf.SLVYT. Wefende dart 

N ghe-
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given more westerly latitude. I then turn the globe to the west (because the other 
place is further to the east) until the loxodrome intersects the meridian in the 
28°42' of the other given latitude. This being so, the part of the equator between 
the first and the second position is the difference of longitude, which in this 
example must be found to be 24°. 

Further the part of the loxodrome between those two positions is the distanee, 
which, when measured as in the lst procedure of the 5th proposition, in this 
example, to satisfy the requirement, must be found to be 32°8'. 

3rd Procedure, by means ot Numbers. 

I seek in the table of the 4th proposition the given 4th loxodrome and look 
up what longitudes and distances correspond to the two given latitudes. I find . 
that the values corresponding to the 
smaller latitude 5°59' are ............ the longitude 6° and the distance 8°29', 
and those corresponding to the greater 
latitude 28°42' I find to be ............ the longitude 30° and the distance 40°37'. 
When from this we subtract the 
longitude and distance first mentioned, . 
we get for the required ......... difference of longitude 24°, for the distanee 32°8'; 
the proof of which is evident from the procedure. CONCLU~ION. Given the 
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ghcghcven tweer placöcn cromftrccck cn breeden : Wy hebben ghcvondcn , 
(midts dat de gheghcvcn breeden niet even en waren) baer langdefchil en ver­
heyt,oa den eyfch. 

,8 VOORSTEL. 

Werende ghegheven tvveer plaetren breeden en lang­
derchil: Te vindèn haercromfheeèken verheyc. 

, 'TG HE-üHE VE N. Laetdebreedederweftlickerplacls fijn van S fr • .190, 
'dander plaetfensbrecde 28tr:420, en haçr langdefehi\24 tr. 

TB EG H EERDE. Wy moetendecromfirecck;cnvcrheyt vinden.' 

" 1 rurvere~mette eopercromflreee~. 
. . - . . . . 

. S00 de gbegheven plaedèn op den Eertc100t niet gheteyckent en waren, 
men faIder uyt vaghelicke pUIlten fmen,volghende t'ghegheven,die iek inde' 

, . formdes 7 voorftels neem te wefen de twee punten Een L : Daer na [almen 
uytdefevencoperen cromftreken een verkiefen die -ons uyterooghdunckt 
t'begheerde ten naeaen tecommen, legghende haer gront G. Ii mette wijf­
lijn opt middelront B D,die daer langs henen fchuyvende tot dat des erom­
fireecx wijtlijn I K,comme op d' een der twee ghegheven plaetfen , iek neem 
,op E':Sood'anderplaetsLalklan oomt te gheraken de felvewijflijn IK ,[ois 
die coper ftreeck de begheerde; m~.er fulcx niet ghebcurende,men làl eèn an. 
der nemen daerop paffende, of die nemen welcke ten flaeften <omt,de felvc 
moet in dit voorbeelt bevonden worden voor t'beghcerde devierde. 

Voon is des cromftreecx lini E L de verheyt, welcke ghemeten als int 
S voorfiels,eerfie werck~ moetin dit voorbcdt bevonden worden VOOr t'be .. 
~heerdevan 32 tr.S (D. 

z' VVereTt metten ghetromflreeckten Eerteloot. 

Soo de twee plaetfen op den Eenc100t gheteyàentftonden.en datfe by 
ghevalle opeen felvc gheteyckendeeromftreeck làgen, ris kenneliek dat die 
cromftreeck~e begheel'de foude fijn: Maer want dat 1èlden ghebeun, fo ful. 
len wy de Caeck'hierhy voorbeeltllemen datfe beydein gheen felve ghetc;yc­
kendecromlUeeck en vallen, Waer toe den voorrganek dnldanich is: Keert 
den doot totdat eenige cromftreeekhet micklaehront.-deurfuijt op de bx;ee­
de van d'een plaets, iek neem <ie weftelicker : Daer nae anghefien d'ander­
.plaets ooftelicker is, wo keert<ien. doot wdl:licker,tot<iattereen booch des 
middelronts verloopen is van 24 tr .te weten het ghegheven langdefchil: Siet 
dan of de ghenomen erom Ilreeck het middachront deurfnijt, op de gheghe­
vengrootllc breededer 28 tr. +2 CD van d'ander plaers,wantdatfooghebeu­
rende, diecromftl'eeck is de begheerde.: Dies niet, neemt een ander crom­
fireeck, en doet daer me alH,ooren en derghe1ijcke foo dickwils tot dat gh)' 
.de begheerde cromftreeck crijcht,of de begheerde ten naeften, welcke in dit 
voorbeelt bevondentlll worden de vierde. 

Om d3cr na de verheyt tenehben}llen fal tuffcben det\1'ec bovefchreven 
plaetfen inde vierde qomftrecck ghevonden , meten de langde des [elven 

, cromftreecx met een'paflèr ,als int j \'oorftels I werck, en moet in dit voor. 
beelt bevonden worden voor t'begheerde van 3 z cr. S (D. 

3 Wtrçk 
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loxodrome and the latitudes of two places, we have thus found (provided the 
given latitudes are not equal) their difference of longitude and their distance; 
as required. 

8th PROPOSITION. 
\ 

Given .the latitudes and the differènce of longitude of two places: to find their 
loxodrome and théir distance. 

SUPPOSITION. Let the latitude of the more westerly place be 5°59', the 
latitudé of the other place 28°42', and their difference of longitude 24°. 

REQUIRED. We have to find the loxodrome and the distance. 

III Procedure, with the Copper Lóxodrome. 

If the given places are not markéd on the globe, one must mark thereon 
erasable points, in accordance with the supposition, which in the figure of the 
7th proposition I assuine to be the two points E and L. Thereafter one must 
fhoose from the seven copper loxodromes one which at sight appears to approximate 
tpe required loxodrome most, placing its base GH with the index line on the 
èquator ED, moving it along the latter until the index line IK of the loxodrome 
faUs through one of the two given places, 1 assume through E. If the other place 
L then faUs on the said index line IK, this (opper loxodromé is the one required; 
but if this is not the case, one must take another, which does fit on it; or take the 
one that approximates it most; in this example, to satisfy the requirement, this 
must be found to be the fourth. 

Further the part EL of the loxodrome· is the distance, which, when measured 
as in the first procedure of the 5th proposition, in this example, to satisfy the 
requirement, must be found to be 32°8'. 

2nd Procedure, by means ofthe Globe with the Loxodromes Drawn thereon. 

If the two places were marked on the globe and happened to lie on the same 
. drawn loxodrome, it is obvious that this loxodrome would be the one required. 
But because this rarely happens, we shall here give an example where the two 
do not fall on the same drawn loxodrome, for which the procedure is as follows. 
Turn the globè until à certain loxodrome intersects the meridian in the latitude 
of one of the places, 1 assume the more westerly one. Then, since the other place 
lies further to the éast, turn the globe further to the west until an arc of the 
equator of 24° has been traversed, viz. the given difference of longitude. Then 
see whether the chosen loxodrome intersects the meridian, in the given greater 
latitude of the 28°42' of the other place, for if this is the case, that loxodrome 
is the oné required. If not, take another loxodrome and proceed therewith as 
before, and similarly until you get the required loxodrome, or approximately the 
one required,which in this example will be found to be the fóurth. 

In order to find next the distance, one must measure, between the two above­
mentioned places found in the fourth loxodrome, the léngth of this loxodrome 
by means of a pair of compasses, as in the lst procedure of the 5th proposition; 
in this example, to satisfy the requirement, this must be found to be 32°8'. 
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VANDE ZE'YI.S TREKEN. 

1 VV èrcft door ghetalen. 

lck fouek inde tafel des4 voorftels de Q~nfte gegeven breede van 5 tI.59 0; 
in eenighe der 7 cromfireken;ick Deem inde vierde, en fie wat langde 

daer me overcoml,bevinde! 6 lt. 
Daer nafouck ick inde felve vierde: cromftreecwatlangde datter over-

comtop d'ander ghegheven breede z8 tr. 420,bevinde: 30 tr, 
Daer af gher~ocken 6 tr. eerfie in d'oirden,.bJijft langdefchil. 24 tI. 

Byaldien nu t'felve larigdefchil niet. evenen waer ,.oft immersn.iet nagh~ .. 
Douch even metter ghegheve:n langdc:fchil, fo en foude: die ghenomen tafel der 
4 eromftreeck de begheerde niet fij'n,en daerom foudemen dierghelijeke moe­
ten verIOueken op een ander ctomfireeck, en datfoodickwilstot datm.en het 
derde desoirdens even vonde, of ten naeften even mettetghegheven hingde­
fchil: Maer t' valt in dit voorbeelt even, daerom de begheerde erom-

fireeck is de vierde. 
Oroou de verheyt te vindèn,ick fouc inde bovefchreven vIerde ciom­
. ftreeekd'eengheghevenbxecdejtr. 590,vindedaerop te over • 
. commen verheyt van . S tr.29 0, 

En inde [el ve vierde eromftreeek fouek ic;k d' ander ghegheven breede 
% 8 tr .42 0, vindc daer op te overcommen verheyr van 40 ir. 37 0. 

Diens ver[ehi! vande verheYI! tI. ,Z9 ® 'vijfdejn Q'oirden, is voor de 
begheerde verhert. . 32 tr:8.0. 
Waer aft'bewiJsdeurt'werck openbaeris. TB ESL VYT. Wefcn,de'dan 

ghegheven tweer plaetfen breeden en langdefchil,wy hebbeDghl:v~Ddenhaer 
eromll:reeek en verheyt,na den cyfch. 

9 VO 0 R'STE L. 

Werende ghegeven tvveer plaetfen bteede en.verheyt: 
Te vinden de cromftreeck en 1an gdefchlI. . 

hl ERe KT • 
. T gnebeurt. dat ymant beken dijn tweer pIaeûen breeden ,en verheytvan 

d'een tot d'ander , deur giffing die int feylen daer op maeh hebben ghenomen 
gheweeft, cn dat hy beghccn tè weten de erom ftreeck en langdefcl1il,omfij~ 
toeeommende fcyling daer n~ te rechten, of om fulcke tweeplaetfén op den 
Eencl()ot recht te teyekenen,of dàér dpgheteyekèntfijnde, om te fienhoe fijn 
rekeriingdacr me overeomt,en tot fu}cken eynde can dit voorftel dienen. . 

TG HEG ~ E VE N. Laet d.e weftlicker plaetfens breedc;fijn van j tr • .19. ®,. 
vand'ander28 tI. 42 0,en haer verhHt 32tr. 8 O. TB EGH EE lU!)E. :Wy 
moetenhaez eromftreeek eh langdefchilvinden. 

1. VVerck.,.mette coper cromflreec~ 
Om eerft de cromftreeek te vinden, ick neem een Eertcloot ",eleke betcye .. 

kent Cy mette form des 7 voorficIs,fet daerop d'een ghegheveri 'plaets , lat et fijn 
dewefiIieker,dicns breede S tr.59 ~als t'punt E: Ickneem daernaeenderfe­
ven eoper eromfireken die my uyter oógh dunckt t'begheerde ten naeften te: 
eommen,legghende haer grOlltS wijflijn opt middelronr B D, die daer langs 
hèncn Cchuyvendc: tot dat des clomftreeçx wij'ilijn I K comme opt punt E: lek 

. Nz meet 

,./ 
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3rd Procedure, by means of Numbers. 

I look up in the table of the 4th proposition the smaller of the given latitudes 
5°59', under one of the 7 loxodromes, lassurne under the fourth, and see what 
longitude corresponds thereto, which I find to be 6° 
Thereafter I look up in the said table of the fourth loxodrome what 
longitude corresponds to the other given latitude 2s042', which I find to be 30° 

When from this we subtract 6°, the first in the present list, the 
difference of longitude is 24° 

Now if the said difference of longitude were not equal, or at least almost 
equal, to the given difference of longitude, the chosen table of the 4th loxodrome 
would not be the one required, and consequently we should have to try similarly 
with another loxodrome, until the third figure in the present list were found 
to be equal, or approximately equal, to the given difference of longitude. But in 
this example it is equal, consequently the required loxodrome is the fourth. 

Nov,. in order to find the distance, I look up in the above-mentioned 
table of the fourth loxodrome the one of the given latitudes 5°59', and 
find as the distance corresponding thereto s029' 

And ,in the said table of the foilrth loxodrome I look up the other 
given l~titude 2S042', and find as the distance corresponding thereto 40°37' 

The difference of the latter from the distance S029'; 'the fifth in the' 
present list, is, for the required distance, 32° S' 
The proof of which is evident from the procedure. CONCLUSION. Given the 
latitudes and the difference of longitude of two placés, we have thus found their 
loxodrome and their distance; as required. 

9th PROPOSITION. 

Given ihe latitudes of and the distance between two places: to find the loxodrome 
and the difference of longitude. 

NOTE. 

It sometimes happens that a man knows the latitudes of two places and the 
distance from one to the other, bya conjecture which he may have made in 
practice, and that he wants to know the loxodrome and the difference of longitude, 
in order to direct his future sailing thereby, or in order to mark these two places 
correctly on the globe, or, if they are marked thereon, to see how his reckoning 
agrees therewith, and for this purpose the present proposition may serve. 

SUPPOSITION. Let the latitude of the more westerly of the places be 5°59', 
that of the other 2S042', and their distance 320S'. REQUIRED. We have to find 
their loxodrome and their difference of longitude. 

lst Procedure, with the Copper Loxodrome. 

In order to find first the loxodrome, I take a globe, on which the figure of the 
7th proposition shall have been drawn. I mark thereon the one given place, let 
it be the more westerly one, whose latitude is 5°59', viz. the point E. I then take 
one of the seven copper loxodromes which at sight appears to me to approximate 
the required loxodrome most, putting its base on the equator BD, moving it along 
the latter until the index line IK of the loxodrome falls through the point E. 
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meet VOOIt met een p:i{fer na'dewijCealsint .s voorLlel van E langs de wijflijll 
der cromftrccÓ:,totdat ick hebde ghegeven verheyt 3Z, tr.8(!),die comt neem 
ickan L, welck punt Coo vallende, dat fijn breede de gh.egheven is van 28tr. 
41 ® ~die gheIlomen çoper cromfirceck is de 'bcgheelde:Maer fulex niet ghc­
beurcnde;men fal een :tnder nemen;endaer me dcrgelijcke'ooen;cn' dat fo dick. 
wils tot dat men een'crijcht waer in fulekc breedeaJfooeven valt;cif ten naeLlen , 
camt, t'w(]ck in dit voorbeelt'moet fijn voort'begeerde de vierde croinfireeck. 

Om daer na het langdefchil te hebben, men falt foueken vandetwee pun­
ten E,L, t'welek fyF M;en'moet in'dit vootbeekbeVonden worden vanl4- tr. 

z rurvcrck.. mèttenghccromjl reeckfen Eertcloot. 

, Om eerft de cromfireeck te vinden', iek verkies op een ghecromfireeckten 
Eertcloot eenighe-cromLlreeckdiemyuyter oogh dunckt t'begheerde rcn nae. 
ften te commen: Later inde form des 7 voorftcls fijn de cromftrecek 11<, teye­
ken daer op d~eenghcgheven plaets, later fijn de'weftelicker als I" pUnt E, diens 
breede'F E.s tr. 590: lek'meet voolfmereen pa{fer na de wij fe alsirit j voor­
ael, vari E langsdecromftreecktot datickheb deghegheven verheyr van 3 z tr. 
s 0, die eomt neem ick an t'punt L, welek punt foo vallende ,dat fljnbrcede 
L M de ghcgheven is van 28 tr. 4l0, de ghenomencromftreeck is de begeer­
de. Maer fulex niet ghebeurende, men fal 'een'ander nemen,endaer me detge­
lijékc doen,en dat fo'dickwils tot datmen een erijcht waet in fuleke bleedc alfo 
even valt, Of ten nadl:en comt , t'welck in dit voolbeelt moet fijn vOort'be­
gheerde de vierde cromfireeck. . 

Om daer na het langdefchilte hebben, men faIt {oucken vande twee punten 
o I,L, t'wdek fy F M. en moet in dit vootbedt bevonden worden voor t'begeel:- 0 

.~~~ - 0 • 0 

1 rrnJerclt door ghctalen. 

Om eed!: de cromLlreeck te vinden,ick fouek inde tafels des 4- voorLlelsd'~ 
gbegheven breede in een der cromfireken,latet fijn de deenfie van j tr. $9 0 0 

voor t' eerfie inde 4- clomftreeek, enfie wat vctheyt dael me over- • 
comt,bevinde 8 tI.:ag (D. 

Dacrtoe ghedaen -de-ghegheven verheyt (iek fegh daet toe ghed:ten 
o om dani' eerLlc breede de dccnfte was, want waerk de glootfie 
gheweefi menföude moeten afrrecken)doende 32. tI.8 ® ~ 

Comtvcrheyt 00 0 4-0tl.370. 
Daer na fien ick inde Celvevierde cfomLlreeck , wat bteede datter 0 

overcomt op de verheyt van 40 tr. 37 0 derde in d'oirden, be-
o vinde 0, :a8 tr;4~ @. 
De{eb~ee~e"Cven Hjnde ~ette ghegeven breede der tweede plaets, 

foo lsdeCe ghenomen VIerde cromftreeek de begheerde: Wa'erfe 
dael me oneven gh,eweefi,nien foude derghelijeke moeten met 
ccnanderverfoucken, totdatmen fuIa bevondeteovercom~ 
men,of ten naeften. 

Om nuhetlangdefchil te vinden, ick fouek eelft decromfireeck 
alfvooren,en fiewat langde datter overcomt op d'een ghegeven 
brccdc van z8 tr. 4-a (D,bevindc 0 30 rr. 

S'ghe. 
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I next measure by means of a pair of compasses, by the method described in the 
5th proposition, from E along the index line of the loxodrome until I have got 
the given distance 32°8', which lassurne to be in Lj. and if this point falls in 
such a way that its latitude is the given latitude 28°42', the chosen copper 
loxodrome is the one required. But if this is not the case, one must takeanother 
and proceed similarly therewith, until one gets a loxodrome in which this latitude 
is equal or nearly so, which in this example, to satisfy the requirement, must be 
the fourth loxodrome. . 

In order to get next the difference of longitude, one must seek it for the two 
points E and L, which shall be FM, and this in the present example must be 
found to be 24°. 

2nd Procedure, by mf!ans of the Globè with the Loxodromes Drawn thereon. 

In order to find first thè loxodrome, I choose on a globe with thè loxodromes 
drawn thereon a loxodrome which at sight appears to me to approximate the 
required one most. Let it be, in the figure of the 7th proposition, the loxodrome 
IK. I mark thereon the one given place, let it be the more westerly one, viz. the 
point E, whose latitude FE is 5°59'. I ne~t measure by means of a pair of 
compasses, by the method described in the 5th proposition, from Ealong the 
loxodrome until I have got the given distance of 32°8', which I assurne to be 
in the point Lj and if this point falls in such a way that its latitude LM is the 
given latitude 28°42', the chosen loxodrome is the one required. But if this is 
not the case, one must take another and proceed similarly therewith, until one 
gets a loxodrome in which this latitude is equal or nearly so, which in this 
example, to satisfy the requirement, must be the fourth loxodrome. 

In order to get next the difference of longitude, one must seek it for the two 
points E and L, which shall be FM, and this in the present example, to satisfy 
the requirement, must be 24°. 

3rd Procedure, by means of Nuinbers. 

In order to find firstthe loxodrome,. I look up in the table of the 4th 
proposition the one given latitude - let it be the smaller one of 5°59' - under 
one of the loxodromes, to begin with under the 4th loxodrome, and I see what 
distance corresponds thereto, which I find to be 8°29' 
When we add thereto the given distance (I say: add, because the first 
latitude was the smaller one, for if it had been the greater one, we should 
have to subtract), being 
The distance becomes 

Thereafter I see iil the said table of the fourth loxodrome what 
latitude corresponds ti:> the distance of 40°37', the third in the present 
list, which I find to be· 28°42' 

Since this latitude is equal to the given latitude of the second place, this chosen 
fourth loxodrome is the one required. If it had not been equal to it, we should 
have to try similarly with another, until we found it to correspond, or 
nearly so. 

In order to find now the difference of longitude, I first seek the 
loxodrome, as before, and see what longitude corresponds to the one given 
latitude 28°42', which I find to be 
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VANDEZE YL STR1HCEN. 

S'ghelijcx wat Jangde datterovt'rcomt op d'anderghegeven breede 
de van s tr. 59 0,bevinde 6 fr. 6 Ir. 

Die ghetrocken vande-j 0 tr. vijfdein d'oirdcn,blijfi voor begheert 
langdefchll . .. .... .. . ·24 tt. 
Waeraft'bewijsdeurt'werckopenbaeris. TB ES tVYT. Wefende dan . 

gheghcven.tweer piaetfcn breede en verhcyt) wy hebben ghevondcn de aom;' 
ftreeck en langdefchil,na-dcn cyfch. . . .. . 

10 VOORSTEL. 

.. Wefendeghegeven tvveerplaetfen cromftreetk; lang ... 
d efchil ,en d' een pI a e [fensb reedc: Te vinden d'alider plaet­
fens breedeen verhe.yt • 

. T GHEG H E V E l-1.Laet de cromllreeck fijndevierde,langdefchil~4 tr. en 
d'een plaerlèlis breede werende de wcllclicklle en c1eenlle 5 tr.590. . . 

. T 11 EG HE ER D E .W)' tJ.loc'ten vinden d'ander plael(cns breede en verheyt.; 

1 VVercftmitteC'Opercromftreeck •. 

Om ten eedlen te vioden d'anderplaetfens brecde,ick icyeken op eenighcn 
Eertclo'ot,als die des 7 voodlels een punt ghclijck E; op -deghege'ven breede V;ln .. 

-Stro 5-9.(0: Daer na, want''de ghege\Tcn Cl'omfl:reeek de \Tîerd~' is,fo verVough 
iek de vierde eo per crorrifireeck alfoo,dat ~aer grol1tswijilijn G H páfiè- ,Qpt 
middel.ront DB, en. dat de wi i,1Iijn I K gerake t'punt E: T'felve gebrocht on. 
der het middachront,iek teyeken des middachrondts fne F int middelrondt 
D B, keer ulcr na den Eertcloot well:waert tot datter int iniddclroni: van F 
af delirloopcn Gjn 24 tr, des gheght:vçrt1angdçfehib ~'t'\velc:k valt neeinlclc 
van'F tot' M,en teyckeri alfdan des middelronts fne inde Cromfl:reeck ,'alstet 
plaets van L: Dit foofijnde,LMisd':inderplaetfens begheerde breede,:die 
in'dit voorbedt bevonden inoet worden van 28 tr. 42. 0. En EL is debe .. 
ghcerdc verheyt,wdckc ghemeten meteen paffer na de wijfedes j voorfteIs~ 
moetindit voorbeelt bevondea worden van 32tr~g 0~ ' .. 

2 VVercl(mctten ghccromftreccklen Eeertcloor. 

·0 meern te vinden d' ander plaetfens breede ,anghefien de vierde eroni. 
ftrceck de ghegheven is, ic~ teycken op dengheeromfl:reeekten Eertcloot in 
. eenighe 4 cromfl:reeck welcke I K fy,een punt als E,op de ghegheven breede 
van 5 tr. S9 0: Tfelve punt E ghebrochtondet het milidachront, iek i:eyc .. 
'ken des ffiiddachronts fne F iilt middelront DB: keer àaer na den Eertcloot . 
weffW:lert, tot dattei' int midddront van F af deurlbopenfijn2.4 tr.des ghe .. 
ghevcilJ'aDgdefc~,t'~ekk valt neem ick v~n F totM;en.teyeke~ àlfdan d~~ 
nHdddronts me mdeeromfl:reeck;als ter plaets van L. DIt foo fiJnde LM 15 
d'ander plaedens begeerde breede,die in dit voorbeelt bevonden moe(wor. 
,dell'Van %is-tr. 4Z 0: En E L debegheerde verheyt , weleke ghemeten na de 
wijfèdes j yoorncls moet iu dit voorbeeltbevondenworllen van 32. tr. S ,0; . 

N J 3 Wt'Tl~ 
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Likewise what longitude corresponds to the other given latitude 5°59', 
which I find to be 6° 

When we subtract the latter from the 30°, the fifth in the present list, 
the remainder is, for the required difference of longitude, 24° 
The proof of which is evident from the procedure. CONCLUSION. Given the 
latitudes of and the distance between two places, we have thus found the 
loxodrome and the difference of longitude; as required. 

10th PROPOSITION. 

Given the loxodrome and the difference of longitude of two places, and the 
latitude of one place: to find the latitude of the other place and the distance. 

SUPPOSITION. Let the loxodrome be the fourth, the difference of longitude 
24°, and the latitude of one place, being the more westerly and smaller one, 
5°59'. . 

REQUIRED. We have to find the latitude of the other place and the distance. 

lst Procedure, with the Copper Loxodrome. 

In order to find first the latitude of the otherplace, I mark on a globe, viz. 
the one of the 7th proposition, a point, viz. E, in the given latitude of 5°59'. 
Thereafter, because the given loxodrome is the fourth, I place the fourth copper 
loxodrome in such a way that the base GH fits on the equator DB and the index 
line IK passes through the point E. The latter having been brought under the 
meridian, I mark the point of intersection F of the meridian with the equator DB, 
then turn the globe to the west until the 24° of the given difference of longitude 
have been traversèd in the equator from F, which lassurne to be from F to M, 
and then I mark the point of intersection of the equator with the loxodrome, 
tiiz. L. This being so, LM is the required latitude of the other place, which in this 
example must be found to be 28°42'. And EL is tbe required distance, which, 
when measured with a pair of compasses by· the method described in the 5th 
proposition, in this example must be found to be 32°8'. 

2nd Procedure, by means of the Globe with the Loxodromes Drawn thereon. 

In order to find first the latitude of the other place, since the fourth loxodrome 
is the given loxodrome, I mark on the globe with the loxodromes drawn thereon, 
on a 4th loxodrome, which shall be IK, a point, viz. E, in the given . latitude of 
5°59'. The said point E having been brought under the meridian, I mark the 
point of intersection F of the meridian with the equator DB, then turn the 
globe to the west until the 24° of the given difference of longitude have been 
traversed in the equatór from F, which I assume to be from F to M, and then 
mark the point of intersection of the equator with the loxodrome, viz. L. This 
being 50, LM is thè required latitude of the other place, which in this example 
must be found to be 28°42'. And EL must be the required distance, which, when 
measured by the method described in the 5th proposition, in this example must be 
found to be 32°8'. 
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IJ" 4- BoveK DES EERTCLOOTSCHRIF.TS~ 

3 VPercft met ghetaletJ. 

. Ickfouck de ghegheven breede 5 tr. 59 0 inde tafel des 4voodlels inde ghe. . 
~bel'cn vierde cromftreeck,en fle wat velheyt cn langdedaer op overcomt, be·· 

vinde verheyt 8 tr.29_ 
En langde . CS tr. 
Daet toe \'ergaert het ghegheven langdefchil (ick fegh \'Ctg:rert om 

dat deghegheven breede dec1eenfte is. waerfede grootfte men 
fou moeteuaftrecken)doende 24 tr • 

. Comt langde . '. 30 tI 
Daer op vinde ick teO\'Crcommcn indebovefälrcven4 fireeck, de .. 

breede der tweede plaets voor t'begheerde 2 Slr'420. 
En vinde oock daer nevens de verheyt van 40 tr;3 7. . 
Diens vcifchil vandc verheyt 8 tr. 29 0, eerfte in d'oirden;, doet 

voor begheerde verheyt 32 tr.S. . 
Wacraft'bewijs deur t'werekopcnbaeris. TBESL VYT. Wefende dan ge. 
geven tweer plaelfen cromfireeck, langdefchil, en d'een plaetfens breede; Wy 
hebben ghc\>onden d'anderplaetfens breede en verhcyt)na den eyfch. . 

11 VOORSTEL. 

Wefende ghegheven tvveer plaet[en cro~ftreèck)d'een · 
plaet(ens brec:de en verheyt: Te vinden d' ander plaetfens 
breede en het langdefchil. 

M :E R t K 1' . 
. Genomenanymantkennclick te fijn opwat cromftreeek datmenvan d'een 

plaers tot d'anderfeylt, voortd'een placlfens breedeen dc'verheyt, die deurgif-: 
flng int ftylen maeh gheyonden fijn, waer me hy begheert te: vinden d'an. 
der plactrCllSbreede , en het langdefchil, om die op eçn Eertdoot te tC'yckc­
nen, of daerop werende te"mcughen fien hoe fij n rekening daer me ovcrcomr. 
en tot fukken eynde candit voorfie:l 'dienen. TG HEGH E VE N. Laet do 
cronifireeek fijn de 4, de brcededeI wcfteIicker plaersde c\eenfie wefende van 
j-Ir •. 59 0,endeverheyt 32 1r.80. TBEGHEE RD E. Wy"moeten vinden . ,! .. l11der plaetfens biecde,en het langdefchil.· . 

f VVercft mette cOfCr ä'omflreeci<: 

lek teyckenop den Eertc100t des7 voorficls eenich pun t als E ,op de ghege,; 
ven breede van .s tr . .s 9.0, vcrvough daérop de vierdecoper cromfireeck,te we· 
tenalfoo darden gront G H paffe Opt middelront 0 B "ende wji{1~jn 1 Kop E: 
lek meet voorlsmCI een paffer langs de felvewijflijn 1 K, van Eoofiwacrt (om 
dat E deur t'gegeven wefielickeris) na K, deghegheven verheyt van 32 tr.S 0, 

. na dcwi;redes 5 voorficls, weleke comt neem ick tot L. Ditfoo fijndc,ick 
fouck debreede van L, welcke is L M,die in ditvoorbeelt bevonden moet wor. 
den voor t'begheerde van 28 tr • .p. 0. 

Daer na rouck kk der Iwee plaetfen langde(chil F M t'wekkmen in dit voor. 
heelt bevinden moet VooI t'bcgheerde van 24 tr. ~ 

2.'WmE 
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3rd Procedure, by meanJ of NumberJ. 

I look up the given latitude of 5°59' in the table of the 4th proposition under 
the given fourth loxodrome, and see what distance and longitude correspond 
thereto, and 1 find the distance to be 8°29' 
And the longitude 6° 

When we a,dd thereto the given difference of longitude (I say: add, 
because the given latitude is the smaller one; if it were the greater, we 
should have to subtract), being 
The longitude becomes 

Corresponding thereto in the table of the above-mentioned 4th 
loxodrome I find the required latitude of the second place 

And I also find against it the distance 
The difference between the latter and the distance 8°29', the first in 

the present list, is the required distance 32° 8' 
The proof of which is evident from the procedure. CONCLUSION. Given the 
loxodrome and the difference of longitude of two places and the latitude of one 
place, we have thus found the latitude of the other place and the distance; as 
required. . . 

11th PROPOSITION. 

Given the loxodrome of two places, the latitude of one place, and the distance: 
to find the latitude of the other pi ace and the difference of longitude. 

NOTE.· 

Assuming that a man kno",:,s on what loxodrome one sails from one place to 
the other, further the latitude of one place and the distance, which may have 
been found by conjecture in practice, from which he wants to find the latitude 
of the other place and the difference of longitude, in order to mark them on a 
globe or, if they are marked thereon, to see how his reckoning agrees therewith, 
for this· purpose the present proposition may serve. SUPPOSITION. Let the 
loxodrome be the 4th, the latitude of the more westerly place, being the smaller 
one, 5°59', and the distance 32°8'. REQUIRED. We have to find the latitude 
of the other place and the difference of longitude. 

IJt Procedure, with the Copper Loxodrome. 

I mark on theglobe of the 7th proposition a point, viz. E, in the given latitude 
of 5°59', place thereon the fourth copper loxodrome, viz. in such a way that the 
base GH fits on the equator DB and the index line IK passes through E. I next 
measure with a pair of compasses along the said index line IK from E eastward 
(because E by the supposition is more westerly) to K the given distance of 32°8', 
by the method of the 5th proposition, which I assume to come as far as L. This 
being so, 1 seek the latitude of L, which is LM, which in this exarnple, to satisfy 
the requirement, must he found to be 28°42' . 

.I next seek the difference of longitude FM of the two places, which in this 
example, to satisfy the requirement, must be found to be 24°. 
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V A N D E ZE Y r. SI' R. E IC U~. 
z VVercftmeitenghec'lomllre'eékten Eertcloot •. 

. . . 

. lek verkies eenighe gheteyekende vierde cromftreeck daerkk de ghegheven 
breede inteyekenenean: bitet inden Eertc10Qt des 7 voorfiel$ fijn de erom­
fireeck 1 K,waer in gheteyckentis t'pullt E, foodatfijn breede F E·doe de ghe,.. 
ghe\'en.s tr. 590: lek meet v'oort meteen paflèr langs de wijfii;n 1 K van E. 
oollwaert (om dat E deur t' ghegheven de wefiliekerplaets is) hà K ; de gheghe~ . 
ven·verheyt van 32. tr. 8 0. nade wijfe des .s voorfiels~ wekke comt neem kir; 
rot L. Dit foofijnde iek föuekJe breedevan L; wekk is L M, diêinditv()or.;, 
beelt bevonden moer worden voor t'begheerde van z8 tr, 42 0 .. 

Daer na fouek lek der twee plaetfen langdefehil F Mlwe1ckmen in dit voor • 
. beelt bevinden moet voor t'begheerde van %4 tr.. . .. 

1 VVercft door ghetalen •. 
lek fouck de gheghëv~n breede .s lt. ~ 9 0 inde ghegeven vleldëcrornll:reeck 

der tafels des 4 voorfiels)en fie wat langde en verheyt daer op ovetcOmt , bevin. 
dclangde 6 tr. 

En verheyt .. . 8 tI.%P 0. 
Daer toe ,-ergaert de ghegheVeil verheyt (iek fegh vergaëtt omdat . 

de ghegèven breede de eleen ae is, waerfe de grootftc men foude . 
moeten aflICeken) doende 32 tr.s <D. 

Comt vetheyt 40 tr'37.(!)' 
. pie ghefocht inde bov~fchreven vierde cromfireeck , ick vinde 

.. daer nevens te overCOmmen voor begheerde breede der tWeede 
plaets . . 28 tt.4'-®' 

En vindc:oockdaet nevens delangde van· . 30 tr. 
Diens vetfehi! vande langde 6 tI. eerO:e in d'oirden, doet voot be- . 
gheèrtlangdefehil. . 24 tr. 
W2er afr'bewijsdeur t'werek openbaeris. T BE S LV YT. Wefende dan ge_ 
gheveilt~er plaetfen eromllreeck,d'een p1aetfens breede en verheyt:Wy het). 
ben ghevonden d'ander plaetfens breede,en het langdefchlI,naden cyfch. 

ME Re K T. 

Wy hebben hier vooren ghefeyt vant feylen op rechte en cromme feylftrc:­
ken, maer w:intter in grootezcevaerden,noch ghebruyckt WOIt chert de ghele­

. ghc:ntheyt taclaet een wijfe van feyling ghcmengt van beyden , te weten een 
. aehtftc fireeek met een middachronr , foo fullen wy daer afhier wat vcrmaen 
doen. Laet inde volghende form A B den Eertcloot beteyckenen ,diensmid. 
delront A B,en noonfchen afpunt C, voort fijn D , E, twee plaetfen van ver. 
fèhcyden langden en brecden, deur welckc ghetrocken fij n de tWee evewijdige 
londenD F enE G. Oin nu van E tot D te feyIen , niet op een rechte noell 
erom me fireeck alfvooren, macr op een rniddachront met een achtfte firec:ck: 

. Men feylt eerft van Eafreeht noortWaert an,öpt middaehront E F, tot darmen. 
fieh vint op de.brcede diemen weet D te hebben.t'welck fy neem ick tot F:daei 
na kéenmen weftwaerl,blijvende gheduerlickop de fdve breede,dat is geduer .. 
.lick varende op de aehtfte eron1ftreeck tot dat1l.1en ter begheerde plaets 0 
c;omt •. 

Merdt noch dalmen {oude meughen cerft beginnen te fey len vàn E recht 
N 4 weil .. 
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2nd Procedure, by means of the Globe with the Loxodromes Drawn thereon. 

I choose a certain drawn fourth loxodrome on which I can mark the given 
latitude. Let it be, on the globe of the 7th proposition, the loxodrome IK, on 
which the ,point E has been marked, so that its latitude FE is the given 5°59'. 
I next measure with a pair of compasses along the index line IK from E eastward 
(because E by the supposition is the more westerly place) to K the given distance 
of 32°8', by the method of the 5th proposition, which I assume to wille as far 
as L. This being so, I seek the latitude of L, which is LM, which in this example, 
to satisfy the requirement, must be found tobe 28°42'. 

I next seek the difference of longitude FM of the two places, which in this 
example, to satlsfy the requirement, must be found to be 24°. 

3rd Procedure, by means of Numbers. 

I look up the given latitude of 5°59' under the given fourtn loxodrome of the 
table of the 4th proposition, and see what longitude and di stance correspond 
thereto, and I find the longitude to be 6° 
And the distance 8°29' 
When we add thereto the given distance (I say: add, because the given 
latitude is the smaller one; if itwere the greater, we should have to 
subtract), being 
The distance becomes 

This being looked up under the above-mentioned fourth loxodrome, 
I find against it, as the value corresponding thereto, the required latitude 
of the second place 
And I also find against it the longitude 

The difference between the latter and the longitude 6°, the first in 
the present list, is the required difference of longitude 24° 

The proof of which is evident from the procedure. CONCLUSION. Given the 
loxodrome of two places, the latitude of one place, and the distance, we have 
thus found the latitude of the other place' and the difference of longitude; as 
required. 

NOTE. 

We have spoken above of sailing on great-circ1e tracks and loxodromes, but 
because on long voyages use is also made, as occasion permits, of a method of 
sailing that is a combination of the two, viz. an eighth loxodrome and a meridian, 
we shall say something about this here. In the figure overleaflet AB designate 
the earth, whose equator is AB and the north pole C; further D and E are two 
places of different longitudes and latitudes, through which have been drawn 
the two parallels DF and EG. Now in order to sail from E to D, neither on a 
great-circ1e track nor on a loxodrome, as above, but on a meridian and an eighth 
loxodrome, one first sails f rom E straight to the north,. on the meridian EF, 
until one is in the latitude which one knows D to have; let this be, lassume, 
at F. Thereafter one tums to the west, remaining constantly in the same latitude, 
i.e. constantly sailing on the eighth loxodrome until one arrives at the desired 
place D. 

Note further that one might first begin to sail from E straight to the west, 
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1$2 4 B 0 velt D ES El!ll TC L 0 OTS C HRU'TS, 

wcftwaert an,áats gheduerlick op de achtftecromftreeck, tot datmen hadde de 
langde van D,als.tot G,en dae! nava~ G recht no~rt\Vó)ert an, tot dat;~en op 
D comt:Doch aIO: niet en waer uyt olrfaeck van wtnden of {hoomen , diemen 
van te voorcnwift dat hinderlkk{ouden {ij n , fo waert beter eerft te fey len 'van 

A 

E op F,ènvan Fop D , dan eerft van E op G , en van G op D, uyt oirCaeck dat­
JnenmetmecrderJekerheytvanFtot Dopeen felve breede can blijven, dan. 
vanG tot D op (en felve langde,i"nder voughen dat foo veel men deur afleyden­
de fuoomellof q~ rekening,in langde mifgifie,foo verre foudcmcn teooftlick 
of weftlick van D commen: la fulcx, datmen fom wi jlen als Deen eleen E y lam 
waer, niet weten en [oude (ghelijckt metterdaet dickwils ghebeurt (ofmen 
-daer afooft ofweftwaer, niet teghenftaende men de breede verfeken hadde: 
Maer van E eertl: rioonwaert an varende, t'fy dalmen wat oofilickel of \vefilic­
ker'dan opF terbegheerde breede èomt;teil doet daèr fuläen hinder niet,want 
blijvende int feylennae Daltijt· op de behoirlickebreede, men moet Done. 
inoeten. 

Tot dere wijfe van feyling op een achtfie cromfireeckmet eenmiddachront, 
en behouftmen gheen rekeninghen als de voorgaende van rechle en' cromme 
feylftreken,maelten is [00 corten wechniet, geli~kmen inde [olm' openbaer­
lick uet. 

ANHANG 
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i.e. constantlyon the eighth loxodrome, until on.: is in the longitude of D, viz. 
at G, and then from"G straight to the north, until one arrives at D. But if it were 
not because of winds or currents which one knew beforehand would be 
troublesome, it would be better first to sai! from E to F and then from F to D, 
rather than first from E to G and then from G to D, because one can remain 
with greater certainty in the same latitude from F to D than in the same longitude 
from G to D, so that as much as the conjecture concerning the longitude was 
wrong owing to diverting currents or miscalculation, so much' one would arrive 
too far to the east or west of D, even to the extent that sometimes, if D were 
a small 'island, one would not know (as of ten happens in actual fact) whether 
one was to the east or west of it, in spite of the fact that one had made sure 
of the latitude. But if one first sails from E to the north, it does not matter 
so much if one arrives in the required latitude somewhat further east or west 
than F, for if in sailing to D one always remains in the proper latitude, one 
is bound to come to D. 

For this method of sailing on an eighth loxodrome and a meridian one requires 
no calculations like the foregoing, of great-circ1e tracks and loxodromes" but it 
il' not so short a route, as is plainly seen in the figure. 
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ANHANG 
. . . . . - . . 

DER. CROMSTREKEN.' 
'I HOOF TS TIC K.,­

Verhad opde oirclen dercromftre'ken~ ,. 
, 'JI"., "Ómmige als R~het'iHlles)nemeri deëfomftrekeri te beginnen vant 

. ' midd~chrontáf na t'middelrorittoë, rioemendedie Van nOoit ten ' 
, 'ooften d'eeift~; noortnCjorróó~~e tweede, en Çóo vo~rts. Ahdet ' 

_ " als Edw4TI WT~ghl .' te~en van t mJ:ddeJ,ront, ~ na t'mlddathront;' 
, rioemendede èromftieeCK van ooft [tri noorden d'eerfte; ooftDóordooft dè 
tweede;en foo voorts,Maer waÏlnetom nvijlfeling tè w'êëreri,goct waerdat 
atle die van defe ftofhandelen,int noemen der cromftreken ferifèlve oirden 
volghden,foo heeft my oirboir ghedocht miin ghevoclen te vetclaren,waer. 
om ickmeyn daner meerder reden is te bëginnen van het middachront.dle­
lijck wy hier vooren oock ghedaen hebben,dan van t'mîddeJiónt,als vó[ght: 
, Voor al wanneerttlen feghtd'eerfte cr9mftreeck die te wefen; welcke eerft 
na t'middelront volght,foo en is dat niet eyghentlick gefprokènden * Doen~ EffiW" 
der buyten t' middelront tijnde,dadelick of dèui' t' ghefieldc~wantInen infulCk 
anfien danniet en [oude moeten fegghen d' eerftecromftreeck vant middel. 
ront af, dan d' eedl:e crömftreeck van een ev.ewijdich rondt mettë,t Ipiddd~ 
ront: Maer dat foo ghenomen, t'ft:lve evewijdich l'Ont en 1àl in d'oirden,dei: 
cromftreken nietvalten ,t'welcknochtans gheen rechre ftreeekfijndeeen 
cromfireeck is, vo~hende haer bepaling, Dit anghemerckt ) dë natuerlicke 
oirden [Chijnt te vereytfchen dattnen t'midda'chront neme voor begin, want 
van daer af tellende, foo valt de ooftenweftftreeck me onder d(! cromtlrcken~ 
weCendealtijt de achtfte natbehooren,c:n daerom hebben wy hier vóoren 
die wijfe ghevolght~ , " " 

'l. i-IOOFTSTIC~ 

Van Petrm Nonim feyI ,angaende' deghetalen dc:f 
cromftreken. 

Nadien de Pormguljfeit en Spaengnaerden eerfr ernftélick de groote zee.;;,. 
, vaerdeh anghev-anghen hadden,foo viel by hun anmercking op d~ gedaente 
en ~yghellfchappen dercromftreken: Waer afden vermaerdc:~Wifcon{hlaer 
PelTlIl N,n;1II handelende,heeft ghefchreven vandeghetalendienendetonet 
fOnDen der felve,maer LY en wierden by hem niet rechtgbenouch getroffen, 
t'welckick niet en fegh totujn verachting, want den grontdaer hyop boude, 
haddeuyterlick foo vafien anfien;dat d'a1der ervarenfie voor ,t'eerfie lichte.:. 
lick fouden ghemeent hebben de faeck foo te wefen,en byaldl.en hem fuicke 
oirlàeck: van proef ontmoet hadde, als anderen na hem wel be)eghende i hy 
[oude [OC> wel als anderen t'ghebreck bemel'ckt hebben. , 

, Tisdan te weten dat hyini: 2.3 Hooftffick fijns 2. boucx de Reg. & inHT, 
befluyt de houdtma'ten der boghen vanden afpunt torre cromtlreeck iri 

*ghe. 
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APPENDIX 
OF THE LOXODROMES. 

lst CHAPTER. 

Account about the order of the 'loxodromes. 

Some people, Iike Robert Hues 1), regard the Ioxodromes as starting from 
the meridian and proceeding to the equator, calling that ofnorth byeast the first, 
north northeast the second, and so on. Others, Iike Edward Wright 2), count from 
the equator to the meridian, calling the Ioxodrome of east by north the first, east 
northeast the second, and so on. But since, to avoid doubt, it would be advisable 
for all those dealing with this subject to follow the same order in naming the 
loxodromes, it" seemed expedient to me to set forth my view why I think there is 
more reason to start from the meridian, as we have done in the foregoing, than 
from the equator, as follows: 

Especially if we say that the first loxodrome is the first, reckoning from 
the equator, this is not properly expressed, when the observer is outside the 
equator, in actual fact or by the supposition, because in this respect we ought 
not to say the first loxodrome from the equator, but the first loxodrome from 
a parallel to the equator. But even if this is done, this parallel will not fall under 
the order of the loxodromes, . and yet, not being a great-circle track, it is a 
loxodrome according to the definition. Considering this, the naturalorder of 
things seems to demand that the meridian be taken as the starting-point, for, . 
reckoning thence, the east and west track also falls under the loxodromes, being 
always the eighth, as it should be, and that is why we have followed this method 
in the foregoing. 

2nd CHAPTER. 

Of the error of Petrus Nonius 3), concerning the numerieal values of the 
loxodromes. 

When the Portuguese and the Spaniards had ,seriously started on long sea­
voyages, their attention was caught by the appearance and properties of the 
loxodromes. The famous mathematician Petrus Nonius, dealing with this, wrote 
about the numerical values serving. to form thein, but he did not fix these values 
aecurateIy enough, which I do not say to disparage him, for the foundation on 
whieh he built seemed outwardly so secure that even the most experie.need people 
would at first easily have thought that the matter was like this. And if he had 
had the same oppo~nity of testing it as others af ter him found, he would have 
pereeived the error just as well as others. 
. Thus it is to be noted that in the 23rd Chapter of his 2nd book de Reg. & 
instr. 4 ) he eoncludes that the sines of the ares from thepole to the loxodrome 

1) Cf. Introduction, p. 488. 
I) Cf. Introduction, p. 482, 483, 494. 
8) . Cf. Introduction, p. 49 I -492. 
I) Cf. Introduction, p. 491. 

,.1" 
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. . .' . 

Cont;",1A * gheduerighe everedenhqtte viTèfen ; AIS il.tdc voorgaende form des 3 vOor­
"".portione. fiels, (alwaer wy nemen R Z de vierde te fijn)aa_tghelijck houckmaet van ~ R, 

tot houckmaet va~ M X,alfo houckmaetvan M X, tot houckmaet van M Y,en 
van M Ytot die "an Ma, en van M a tot die van Mb; en van -M b, tot die van 
M Z; en daeroll1 00Ck ghelijck houckmaet van M R, tot houckmaet van M X, 
a1roo houckmaet van M h, tot houckinact van M Z: Doch dat gemift te wefen 
blijcktaldus: D~ driehouck M R X heeft drie bekende pàlen, te weten de fijde 
M R 90 tr. den houck M R X4S. tr.en den houc~ R M X I tr. Hier me ghefocht 
'de fijde M X,WOrt bevonden van 89 tr. diens houckmaet doet 9998 : Slllcx dat 
de hOllckmac;t van M R,in foodanighen reden is toue houckmaet van M X, als 

Po/um. -IOqoO tot 9998. Laet nu de cromftreeck van R totb, foo na den * afpulltgbc­
commenwefcn, datM bdoe JO tr. diens houckmaet is 1736. Dit [00 gheno­
lllén,de houckmaer van M Z roude moeten doen I 73 6, want [eggende hOllck· 
maet van M Rloooo,gecft houcmaet M X 9998, wat houckmact van M b 17 3 6~ 
Çomthouckmaet didijnfolldevoQr M Zalfvooren 1736: Man de fcIve foo 
niette weren won aldus bethoont : De driehouck M b Z heeft drie beken~e pa-

- len,tewclende fijdeM blO tr.denhouckMbZ 45 tr.en denhouck bMZ 1 Ir. 
Hier me ghefocht de fijde M Z, Wort bevonden deur het 42 voorflel der cJoor~_ 
fcheqriehollcken van 8 tr. 33 (D,diens houckniaet 1487. groot verfchil heeft 
vande- voorfchreven 17 36,t'wdck ty foude moeten doen om mc:t. d'ander eve­
redenich te fijn. SiJJcx dat de booch M Z, die volghellde t'ghéftelde ma er en 
doet 8 ~r.310j wörtnad'andcrreghel bevonden vaolotr. t'welek I tr. 270 
te veel iS •. Maet [ulcken fcyl vallende op alleeneliek een cveredenheyrs werc· 
king,foomachmcn denckenwat gromet feyl daueropMZboven dat noch 
moet c<immen,~cur al de voorgaende ver[aeÏnde feylcn der werckinghC!il cc~. 
!nen totten bovekhreven 10 tr~ vanden afpuntgheraeckt. 

3 H OOFT sT leK. 
Vattt feyl inde tafels der cromftreken deur Ed'Vvttrt· 

PVright. 
Na de Portuguyfen en Spaengnaerden fijn i~ groore zeevaerderi-de Enghel-. 

fehen ghevolght, wekke op defé ghedaente der crórriftreken ooek acht-nemen· 
de, hebben t'feyl van Nonius belllerckt , en tot verbetering van dien foo ûjnder . 
onlancx uyrghegheventafeIender cromftreken dCur'Edwarl Wright, als die des 
·4 voorfte\s van defen, weleke de faeck ilaerdelcomnien : De pwef daer ick fuk- . 
,ke meerder naerheyt deur vermoede, was dat ick na d' ecrfie wijfe des maeckfels 
der tafelsvande cromilreken int bovefchieven4 "oorftel, focht de breeden des 
vierden cromftreecx,(in weleke t'werck licht valt; deur ghedilerighe vergaring 
ronder menichvulding ofdecling , om dat raecklijnen rechthouckmaetvan 
45 tr. daer even vallen) en dat tot op den 78 ti. der hmgde, waeropick bcvani: 
t'ovcrcommen 61 tr.26 0:Maer WTtghlS rafels hebben tot fukken plaets61 te. 
140, dicopfoo groot en langde maer 120 é~ khillen: Bovendien wasniy 
noch bekent dattetware ghetal, volghende fulck ghéficlde, mindermoeil fijn 
dan die 61 tr.26 0: Sulcxdat mydit,alsghefeyt is,vermoeri gaf van die tafelsde. 
fake na te c()mmen : (Maer hoe de ghetalen dei tafe)svan ander cromftreken . 
met fulcke rekeningen overcommen,en heb ick deur ander belet nkt verfocht) 
Doch en ilfcr de rechte gront noch niet volcommelick ghettoffen. Om hier af 
vetdaring te doen;foo khrijfick eedl: t'navolghcndc 

VER.. 
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form a continued proportion. Thus, in the foregoing figure of the 3rd proposition 
(where we assume RZ to be the fourth loxodrome), as the sine of MR is to the 
sine of MX, so is the sine of MX to the sine of MY, and that of MY to that 
of MA, and that of MA to that of MB, and that of MB to that of MZ; and 
consequently also: as the sine of MR is to the sine of MX, so is the sine of MB 
to the sine of MZ. Now that this is wrong, appears as follows: The triangle 
MRX has three known . elements, viz. the side MR = 90°, the angle MRX . ~ 
45°, and the angle RMX = 1°. When herewith the side MX is sought, it is 
found to be 89°, the sine of which is 9,998, so that the sine of MR is to the 
sine of MX in the ratio of 10,000 to 9,998. Now let the loxodrome from R to 
B have come so near to the pole that MB is 10°, the sine of which is 1,736. 
Assuming this, the sine of MZ would have to be 1,736, for when we say: sine 
of MR = 10,000 gives sine of MX = 9,998, what does the sine of MB = 1,736 
give? The sine, which would be that of MZ - as before - is 1,736. Now that 
this is not true, is provedas follows. The triangle MBZ has three known elements, 
viz. the side MB = 10°, the angle MBZ = 45°, and the angle BMZ = 1°. 
When herewith the side MZ is sought, it is found by the 42nd proposition of 
spherical trigonometry 1) to he 8°33', the sine of which = 1,487 differs a good 
deal from the aforesaid 1,736, which it would have to be in order to be 
proportional to the other. So that the arc MZ, which according to the supposition 
is only 8°33',.according to the other rule is found to be 10°, which is 1°27' too 
much. Now if such an error occurs in only one operation of proportion, one may 
(onsider how much greater will be the error that must occur in MZ in addition, 
from all the previous errors accumulated of the operations carried out before 
one reaches the above 10° from the pole. 

3rd CHAPTER. 

Of the error in the. tables of the loxodromes by Edward Wright. 

The Portuguese and the Spaniards were succeeded in long sea-voyages by tbe 
English, who, also paying attention to this appearance of the loxodromes, noticed 
the error of Nonius; and to correct this error, tables of the loxodromes were 
recently p~lished by Edward Wright, viz. those of the 4th proposition of the 
present worM, 'which are more accurate. The test on the ground of which I expected 
this greater' àccuracy was that I sought the latitudes of the fourth loxodrome 
according to the first method of making the tables of the loxodromes in the 
above-mentioned 4th proposition (in which case the operations are easy, owing 
to constant addition, without multiplication or division, because the tangent of 
an angle of 45° is equal to the sine of a right angle 2), up to 78° of longitude, 
with which I found 61°26' to correspond. But Wright's tables have for this 
place 61°14', which differs only 12' on so great a longitude. Moreover it was 
known to me that the correct value, according to this supposition, must be less 
than this 61°26', so that - aS I have said - this made me expect that those 
tables were rather accurate (But since I was prevented by other business, I have 
not examined how the values of the tables of other loxodromes agree with these 

1) Stevins's Trigonometry (\'Vork XI; i, 13), p. 302. 
2) This must he the meaning, hut the original text is not clear in this respect. 
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VER,TOOCH. 
". - . c • 

Ghelijckdescromfireecxafvvijêkiilgvantmidddroiit . 
op haer voortga nc k eens langdetraps, tot haet afvvijcKing . 
op haer,voorrganck van noch çen langdetra p daer a n vol­
ghendè: Alfoofeer na fnylijn dóon'bcgin van di~ ladfie '.' 
'voortganek, tot fnylijndoor t'begin deseerftenvQorc .. 
gancx . 

. TGHE G H Év EN. Laet ABCD~n Eertdoot fijnd;ensaf'p\lntA, niid~ 
, delront B ED,waeI ingheteyckent fijn de viel punten E,F,G,H, fulcx dat E F •. 

FG, G H,ekkdoen 1 tI. Op defe vier punten E,F,G,H, fi)nghetrocken de vier 
, middachboghen A E, A F, A G, A H; voort (v E leen cromftreeck , kk neem· 
d' eerfte,fnyende de vier middachboghen in K,L,M,I; Daer na fy ghctrockcnde 
booch K Nevewijdkhmet FE,enL 0 metGE,fnyende A Fin P,f'ghelijcxfv 
ghctrocken de booch M Q.! cvewijdige met HEen friyendc A Gin. 0.: Daer 

c 

nalf 
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calculations). But the correct basis has not yet been perfectly laid. To explain 
this, I fir~t give the following 

THEOREM. 

As the deviation of the loxodronie from the equator during its advance through 
one degree of longitude is to its deviation during .its advance through the next 
degree of lo~gitude, 50 very nearly is the secant through the beginning of the 
latter advance to the secant through the beginning of the former advance. -

SUPPOSITION. Let ABCD be a globe, whose pole is A, the equator BED, in 
which are marked the four points E, F, G, and H, 50 that EF, FG, and GH are 
each 1°. On these four points E, F, G, and Hare erectedthe four meridians 
AE, AF, AG, and AH. Further let EI be a loxodrome, I assume the first, 
intersecting the four meridians in K, L, M, and I. Thereafter let the arc KN 
be drawn parallel to FE, and LO parallel to GE, intersecting AF in P; similarly 
let the arc MQR be drawn parallel to HE and intersecting AG in Q. Thereafter 
let the first loxodrome he drawn from N via P to Q,which must he equal and 
similar to thepart KLM. 

This being 50, FK is the deviation of the loxodrome from the equator FED 
during its advance through one degree of longitude; i.e. the loxodrome having 
advanced from E to K, where its change of longitude was one degreè, EF, during 
this advance through one degree of longitude its deviation has. become FK, or 
EN, as beingequal thereto, because KN is parallel to FE by the supposition. 
And in the same way it is to be understood that NO is thedeviation of the 
loxodrome during its advance through another degree of longitude, coming from 
K to L, where it has received as much deviation as from N to 0, because LO is 
parallel to GE by the supposition. And for the same reason OR is the deviation 
of the loxodrome during· its advance through yet another degree of longitude, 
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IStS 4- Bovcx DESEERTCLOOTSCHRU'TS, 
na fy ghetrocken d' eerfie crom{lreeck van N deur P tot ~ die even en geHjck 
moet fijn mettet deel KLM. . . . 

DitfqowefendeFKis descromfireccxafwijcking\'anrmiddelront F E 0 op 
haer vóonganck eens langdetraps; Dat 1s. de cromftreeckvoortghegacn heb •. 
bende van E tot K;daerCe in langde verandering ghecregheri heefteCll trap E F; 
foo is opdie voonganckeens langdeiraps ,haerafwijcking gheworden FK. of 
EN als daer me even fijnde, omdat K N evewijdichis met F E deur t'gegeven: 
Eri alfoo falmen "erfiaen dat NO is des cromfireecx afwijcking op haer voort':' 
ganck van een langdetrap meer,met recommen vanKtotL,waecopfy afwijc,' 
king ghecreghen heeft fao veel als van N totO, om d:lt L 0 evewijdich is met 
GE deur t'ghegheven; En omdergheJijcke redenen is 0 R des cromfireecx af. 
wijeking op haervoortganck-van noch een langdelup meer, met lecommen 
van L tot M. Sulcxdat NQis des cromflreecx afwijekingop haet voortganck 
eens-langdetra-ps, en 0 R afwijcking op haer voortgIlnek van noch cep trap 
daeran volghende. TBE GHEE R D E. Wy moeten bewijfen dat ghelijck 
N OtotOR, atfóofcer na deJ~ylijn vandescloots middèJpunt deur L begin 
deslaetf\cn voo~tganex L M, tot fnyJijn deur K begin deseerflen voortganclC 
,K L: Maenk fnyli; n deur N,is even ande fnylijndeur K, Om dat K N evewijdi. 
'ghe is met FE: En fghelijcx is dé fnylijndeur O,even ande fnylijn deur L, om 
dat L 0 evewijdighe ismet GE, en daerom moeten wy bewijfen dat ghclijck; 
NO tOt 0 R,alfoofnylijndeurO,totfnylijndeurN. 

Maer om hier te fegghen tal wat eynde dit ftreckt,en de: fomme dc:svoor~e. 
mens int cort te verdaren,foo is te weten dat wy bethoonen fullen ,de ghctalen 
inde bove:fchreve:n tafel ghevonden, niette O\'ercommen met defe: eve~eden. 
heyt,endaerom nietheelrechue wefen. Voort hoemen deur fulcken gront. 
ghcwiffc taièlscanmaken,hoe wel deur een moey licker wereking. 

TBRWYS. 

Laetons 'ne:rnendeforrn in d' eerfie bepaling d~s houckmaetmaeckfels, wa.er 
in te anCIen valt dat den driehouck A BI, gheli jek is metten d~iehouck A F C, 

Homolog". diens* 1ijckfiandighe fijden everedenich fijn, te weten 
Ghelijck A I lot A B,alfoo.AC tot A F, . 

Maer-A Ciseven met A B,en Gemet A F,daerom 
GhelijckAI totAB,alfooABtotGC. 

Maer A lis fnylijn, A,B reçhthouckmaet, en GC houckmaet vanC E, te 
weten des 1èhilboochs van B C, daerom fegh ick by ghemeçne reghel,dat 

Ghclijck eens boochs fnylijn tot rednh9uckmaer, . 
alfoo reehthouckmaer,fot fchilboochs houckmaet. 

Dit Coo fijnde,wy commen nu totte form dcfes vertoochs, waer meickom 
defè bewcfeneveredenheytaldus fegh: . . 

Ghe1ijek int vierendeelronts A E, fnylijn deur N , dats fnylijn des 
boochs N E,tot rechthouckmaet,alfo rechthoucmaet, tot fchilboochs 
houckmact van N E wefende houckmaet van A N : Dats andermael 
int cort ghefeyt: GheIijck fnylijn deur N , tOt rechthouckrnaet, allOG 
Iechthouckrnaet, tot houckmaetvanAN. Enweclom 
Ghelijck fnylijn deur O,tot rechthouckmaet, 
alfoo rechthoul:kmaer ,tot houckmaet VlUl A O. 
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c()ming from L to M. So that NO is the deviation of the loxodrome during its 
advance through one degree of longitude, and OR the deviation during its advance 
through yet another subsequent degree, REQUIRED. We have to prove that 
as NO is to OR, so very neady is the secant from the centre of the sphere through 
L, the beginning of the latter advance' LM, to the secant through K, the beginning 
of the foemer advance KL. Now the secant through N is equal to the secant 
through K, because KN is parallel to FE. And similady the secant through 0 
is equal to the secant through L, because La is parallel to GE, and consequently 
we have to prove that as NO is to OR, so is the secant through 0 to the secant 
through N. 

Now in order to state here for what purpose this serves and to set forth briefly 
the sum of what we propose to say, it is to be noted that we are going to stress 
the fact that the numerical values found in the above-mentioned table do not 
agree with this proportion, and consequently are not quite exact. Furthermore, 
how it is possible to make accurate tableson this basis, though by more difficult 
operations. 

H 

D 

PROOF. 
Let us take the figure in the first definition of the work on the making of 

tables of sines 1), where it can be seen that the triangle ABI is similar to the 
triangle AFC, whose homologous sides are proportional to each other, viz.: 

As AI to AB, so AC to AF; 
Now AC is equal to AB, and GC ta AF, therefore 

As AI to AB, so AB to GC. 
Now AI is the seeant, AB the semi-diameter, and GC the sine of CE, viz. of the 

complement of BC; I therefore say by the general rule that 
As the secant of an arc is to the semi-diameter, 
So is the semi-diameter to tbe sine of the complement. 

This being so, we now come to the figure of the present theorem, about which 
on account of this proved proportion I say as follows: 

As in the quarter circle AE the seeant through N, i.e. the seeant of the 
arc NE, is to the semi-diameter, so· is the semi-diameter to the sine of 
the complement of NE, being the sine of AN. That is, stated briefly 
once again: As the secant through Nis to the semi-diameter, so is the 
semi-diameter to the sine ·of AN. And again: 
As the seeant through 0 is to the semi-diameter, so is the semi-diameter 
tothe sine of Aa. 

l)Stevin's Trigonometry (Work XI; i, 11), Fol. I. 
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VANDE ZEYLSTREKEN. J·5., . 
Mier rechthouckmaet atdus inde nveevoorgaende cverederiheden . middel • 

. cveièdei:1ighelijnde,foóvolght.daer .tiyt dat. . ..... 
. ..' . Ghelijckfnylijrideur N~,otfhylijn deur '0; 

. . alfQö houck'm:iéit variA O,tot bouckmaet van A N; 
'Maerghelijck hollckmaet van A 0., tOt bo~ck.maet van A.N, alroo heHondt ' .. 

. 'diens'halfmiddellijn'de houckmaet is van.A ° ;'.dai~ CrondtdaetL P d~l afis~ 
. touetrondt diens half middellijn de houckmäet isv'an A N,dals,t'rorit dàer K N 
deel afis:. Daerom '. .. ' . 

. '.' Ghelijckfnyiijn deUr N,tot fnylijndeur 0, aJfoohcrroiidtdaerLP' 
-deel afis,totletIondtdaer.K N deelafis. . , . , 

, '. Maer gheJijck henondt daer L.l'deelaf is, t~)ltet londt. d;ler KNdee1 afis;' 
alCqo het deel LP, tOttel dè:cl K N , want dck is i tr. fijns Iondts deurt'gheghe-
,ven: . Daerom . . . ," : ., . .'. , . ,.... . ' .' ,. . 
. .. . Gheli)ck fnylij'n deur N~ tot fnyJijil denrO,aifoo L!>, tot K N. . . 

MaerL P en K N lijn Iijckfiandighe lijden in twee-driehoucken Q.!: P; 
P K N, die na ghenoueh gltelijck lijn,(ick lègh naghenoueh,uyt oirfaeek datfe 
fo na malcander ftaen,en fo c1eëndijden hebben,waer ~(ur ooek int venooch 
ghefeyt is Alfoo fltr na) daerom Cy fijrimei d' and~r lijckfiandighe Q L, P K cve. 
rcdehkh, dätis ", 

GhelijekL P tot K N,alfooQ..L,totl> K: En verv())ghens , 
Ghelijekfnylijri deu~ N,tot fnyliiri deur o,alfoO ~ tot P K. 

Màer R 0 is even met Qb,e,n ° N met P K: Dae~om. . 
.' qhè:lijck fnyJijn deur N)tot [nylijn dCi,u O;alfóoR 0 tot 0 N. 

En dè~r verkeerde r.~den,. . . . . 
. . . GheJijckO Ntot OR, alfoofuylijn deur O,.tot fnylijn deur N. 

TB.I? st. V YT. GheJijekdandeseromfrreeex afwiickingvantmiddelrónt, 
,op haer voortganeke~ns la ngdet raps , to~ hae~ afwijeking op haer voortga nek 

- VaD noch een langdetrap .daer na volghende: AICoo feer na fn yli; ~ door t'begia 
van die .laetfte voortganek , tot fnyli j n .d<?6r, (bègin des. ~er~éQ; vóottgaDCX, 
t'welc~wy bewijfen moefren. .' . ',' ,_ . '. . .' ., ... 
. Defe tweredenheyt aldusvaft en bekC'n(ûjnde, wy Cullen tot onsvoàtghCn~ 

· ,'men.vercJaIiqg van t'feyl dertafels commen.: .,..., '.' .. .... , .'. . 
Laet E I indeform de[es veIloochs,bcleyekenen d'eetfteeromfrreeck,daer in 

. . Wy on~ voö.l'fiellen te moeten vinden de twee bréeden F K, G I... \J m dan ma ' 
· .tevi~den F K,ie~ Cegh den drieh9\lck KF E (die iek ten éèrficn "oor plat anfie; 
~m:dät,fulqcedIi$:houckèri inde. rafels \',oor plat ghèilonicn wicrde~) ie hebben 
dri~ bekende pálen, te Welen denhouek KE F 78 tr. 4.s CD, KFEtecht , en FE. 

" i Ir.' Hier me gheCocht de lijde K~; enallesberekent Iridrëëhiho'ue!tmaet van· . 
Joéx:xXlOc;>,tot op CD toe,wott bevonden deur,het 4 voorf,lel der plattedriehóuc'" 
',keDvans tr. 1 ® 380. MaerE~ isevenanFK ,daerömENdpct ooà: str. 
I Q)3 8 $ .. Nu dan !"l E bekent (J-jnde,enomna de regel des,voorgaenden ver­
.t.~hs te,vindenN O,ièk,fég.aldus: Snylijn ~kurN,dats van -N ES tr.l CD 38® 
d~ndelOO38616,ghèe(tfnyljjn dèur;E doende looocooo,(qie,w,ybier fnylijn 
· J)eeten,.hqewel het eyghenrliekgheen enis, marr om. de naéO:toa de Iegheltc: 

.'. '. ghebrqycken) \vàtdeb<x>ch NE j tr •. l CD 38 0? Comtvoorde boochN.o 
j.tc.c.C!) 2.8 0: DievergaeIttot NE" tr •. 1 CD 38:0 ,comt yoor'EO,datsoock: 
voor debc:ghecrde G L -10 rr. 2. C!) 6 0: 1;:0 foo veclwoIt, oo,k volcommelick 

. be,v()Ddeo vplghende d'eerfre wij fe des maeckfels vandc tafcls;~er eroIilftrcken 
int,.... voórfiel;want N K als gront des reehtllo!le~ig~en çlricho.u,cx P K N ~ doet 
.s'9.0 46 (:),waer. me de Ieghcl gevolght;dem raening Qer platte driehoucken. 

.... '.' . . ' . 0 . men'. 
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Now since tbus the semi-diameter in the two foregoing proportions is the mean 
proportional, it follows from this that . 

As the secant through N is to tbe secant through 0, 
So is the sine of AO to the sine of AN. 
Now as the sine of AO is to the sine of AN, so is the Circle whose semi-diameter 
is the sine of AO, i.e. the circle of which LP is a part, to the circle whose semi­
diameter is tbe sine of AN, i.e: the circle of which KN is a part~ Therefore: 

, As the secant through N is to the secant through 0, so is the circle of 
which LP is a part to the circle of which KN is a part. ' 

Now as. the circle of which LP is a part is to the circle of which KN is a part, 
so is ~he part LP to the part KN, for each is 1 ° of its circle by the supposition. 
Therefore: 

As the secant through 'N is to the secant through 0, so is LP to KN .. 
Now LP and KN are homológous sides in two triangles QLP and PKN, which 

are neàrly similar (I say: nearly, because they are so close to each other and have 
suchsmaJl sides,on which account the theorem also spoke of Jovery nearly), 
therefore they are proportional to the other homologous sides QL and PK, i.e.: 

As LP isto KN, 50 is QL to PK. And consequently: 
As the secant through N is to. the secant through 0, so is QL to PK. 

Now RO is equal to QL, and ON to PK. Therefore: 
As the secant through N is to the secant through 0, so is RO to ON . 

. And by the inverse propoition: 
As ON is to OR, so is the secant through 0 to the secant through N. 

CONCLUSION. As therefore the deviation of the loxodrome from the equator 
during its advance through one degree of longitude is to its deviation during its 
advance through the next degree of longitude, 50 very nearly is the secant through 
the beginning of the Jatter advance to tbe secant tlirough the beginning of the 
former advance; as we had to prove. 

This pioportion thus being established and known, we shall (ome to our 
proposed exposition of the error of the tables 1). . 

Let EI in the figure of the present theorem designate the first loxodrome, on 
which we propose we have to find the two latitudes FK and GL. In. order to find 
first FK, I say that the triangle KFE (which to begin withI regard as plane, 
because such triangles were taken as plane in the tables) has three' known 
elements, vÎz. the angle KEF = 78°45', KFE = 90°, and FE = 1°. When 
herewith the side KF is sought and everything is calculated with a semi-diameter 
= 10,000,000, to the nearestsecond of arc, it is found by the 4th proposition 
of plane trigonometry 2) to he 5°1'38". But EN is equal to FK, therefore EN is 
also 5°1'38". Now NE tbusbeing known, in order to find NO according to the 
mIe of the foregoing theorem, I say as follows: Secant through N, i.e. NE = 
5°1'38", being 10,038,616, gives secant through E, being 10,000,000 (which we 
here call secant, although properly speaking it is no secant, but we do 50 in order 
to use the name that accords with the rule); what does the arc, NE = 5°1'38" 
give? The arc NO becomes 5°0'28". When we add this to NE = 5°1'38", EO, 
i.e. also the required GL, becomes 10°2'6". And èxactly the same value is also 
found according to the first method of the making of tables of the loxodromes' in 

1) Cf. Introduction, p. 488-490. 
I)Stevin's Trigonometry (Work XI; i, 12), p. 147. 
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IS' + 'Bov ex DES EER. TeL 0 0 TSCHRIfTS~. 
men bevint K P ,dars oodt\'OOr N o van S tI. o@ 2.8 0 , el1vervolghensE 0 
inde bovefchreven volcommenheyt. Maer niet alfoo deur de tweede wijfe,waot 
alles met 0 ghe.wrocht,daer comtvoor G L i 0 t,r; I 0. Maer om de fel \'e twee,. . 
de wercking hierbreeder Ie verclaren ick fegh aldus:Ghefocbt inde tafel der v~r,. 
facmdcfnylijnenwatteIovercoml op 5 tr. 1 ® 38 ®van EN, wort bevonden 
3020 , daer toevergaert noch eeris 3020 cornt 6040, \Vaerop indelèlve tafel 
overcommen voor G LofE 0 l"OII.10, die 1 060 verlchillen vand'an,. 
derxotI. % ® 60, endaerom en is dit niet heel volcom!ilen., wanthicrme 
voortgaendemenghcrae<ktallenx tot noch wat meerde r verfehil.· . . 

Merckt noch wijder de reden te vereynèhen,datmen int foueken van K F des. 
driehoucx K F E,den kh'en driehouck nieten behoort te nemen voor plat, ge­
merckt de twee iijden daermen rekening me maeckt ab E F ) FK boghen lijoa 
fulcx dat F Kgefocht deur rekening derclootfche driehoueken, WOrt be\'onden 
van 5 tr.o ®jl ®,die vand'anders tr.l ® 380 verfchillen 470 ;Want hoe­
weldie in haer klven voor t'eerfiedeen fijn.int ver\'olgh wonki fey! grooler. 

4 H 0 0 F T S TIC K. 

Hoe t'maeckfel van ghevvitfe tafeIs der cromftrekcn 
foude meughen ghefchlcll na t'ghevoclen des Schrijvers. 

Ghelijckghevonden is N 0, deur een werckinggetrocken uyt hetvertooch 
int 3 Hooflfiick defes Anhangs, alfoo fal ghcvondèn worden 0 R; fegghcnde 
fnylijn van C E,gheefrfnylijn vauN E ,wat de booch NO ?f'gene daeruyt 
comt is voorde booch OR,wdcke vergaerttot 0 E,men crijcht ER,dats oock 
H M breededes 3 tr.derlangde. En om daer naele vinden de breedè van noch 
cen langderrap voorder )die ick neem te wefen R S , ick fegh :'Sny lijn van R E, 
ghecftfnylijnvanOE~wat de booch OR h'ghenedaer uYlcomtisvoor de 
boochR S,enfoo vOOrt met d'ander. 

MER C IC T nu noch dat deur l' nemen van deender boghen der langde, feker­
delwcrck valt dan deur groot er ,om bekende oirfaken :Maer om verfekert t« fijn 
datmen de boghen eleen gbenouch neemt, dat fal ghelèhien deur een dobbel 
wercking, aldus toegaende : Benevens t'vinden der breeden deur t'nemen .der 
langdeboghen van trap lot trapals hier vooren, foo falmen noch doen een 30:' 
der wercking van halve trap tot halve trap, fóo 1anghe aHfe gheen hinderIick: 
·verfchil en hebben: Maer beginn<nde hinderlick ,·erfchil te cri;ghen , men fal 
d'eerfie wercking van trap tottrap verlaten.i blijvende by die van halvetrap'tot 
halve trap,endaerbenevensnoch vougendeeen wereking van vierendeel traps 
tot vierendeel traps,dats van J S ® tot J S ®,weJcke voordercommende, foofe 
ooek hindcrlickvelfchil creghen , men fal die van hal re trap tot halve trap ,'er­
laten, en voughen byd'ander een wereking van noch deender bogben als van 
10 CD tot io®. En daer me canmen,hoe wel de wereking moeylick valt, tot fe. 
kerheyt Coinmen,wam gheen hin<lerliek ver[chilvaIlendetu1Ièhen tweewerc. . 
kinghcn, d' eene deur t' nemen van heele langdetra ppen,d' ander van halve, ten . 
is niet noodich [00 verre met noch deen der boglM:ri te wercken dan met halve, 
want t'ghenemen daer dc:urnaerder vonde, foudedoor meerder moeyte ghe. 
khien fonder rot voordeel te fireeken. 

Merckt noch dit foomen defe wereking Wilde doen ~a d'cerflewijfe des . 
maeckfels vande rafels der erómfireken int 4voorfiel, t'[oude oirboiriijn eerlt 
te maken een tafel van t'ghene I tr. langdelèhil buyten t'middelront, doet 

in 
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the 4th proposition, for NK, being the base of the right-angled triangle PKN, 
is 59'46", and when the rule is followed, by a calculation of plane trigonometry, 
KP, i.e. also NO, is found to be 5°0'28", and eonsequently EO is found as 
exactly as above. But. it is not like this by the seeond method, for when everything 
is ealculated to the nearest seeond, GL becomes 10°1'. Now in order to set forth 
this seeond operation more fully, I say as follows: When one looks up in the 
table of the assembied secants what value eorresponds to the 5°1'38" of EN, 
this is found to he 3,020. When one adds thereto another 3,020, this becomes 
6,040, to which there corresponds in the said table for GL or EO 10°1', which 
differs 1'6" from the other value of 10°2'6", and consequently this is not quite 
exact, for if one continues in this way, the difference gradually increases. 

Note further that reason demands that when seeking KF of the triangle KFE, 
one ought not to regard this triangle as plane, sinee the two sides by means of 
which the calculation is made, viz. EF and FK, are ares, so that FK, when sought 
by a calculation of spherieal trigonometry, is found to be 5°0'51", whieh differs 
47" fromthe other, 5°1'38". For although at first it is small in itself, the error 
will beeome greater in the sequel. 

4th CHAPTER. 

How the making of accurate tables of the loxodromes might be effeeted in the 
opinion of the author. 

As NO has been found, by an operation derived from the theorem in the 
3rd Chapter of this Appendix, so OR must be found, saying: secant of CE gives 
seeant of NE, what does the arc NOgive? The result of thisis the value of the 
arc OR, and when we add this to OE, we get ER, i.e. also HM, the latitude at 
3° of longitude. And in order to find then the latitude at yet. one degree of 
longitude further, which I assume to be RS, I say: Seeant of RE gives seeant of 
OE, what does the ,arc' OR give? The result of this is the value of the arc RS, 
and so on with the others. 

NOTE further that when taking smaller ares of longitude, the operations are 
more accurate than when taking larger ones, for known reasons. Now to ensure 
that the ares are taken small enough, a double, operation has to be performed, 
as follows. Besides the finding of the latitudes by taking the arcs of longitude 
from degree to· degree, as hereinbefore, another operation must be performed 
from one half degree to the next half degree, as long as they have no appreciabie 
difference. Now when an appreciabie difference begins to app('ar, one must stop 
the first operation from degree to degree, keeping to that from one half degree 
to the. next, and adding thereto an operation from one fourth degree to the next 
one fourth degree, i.e. from 15' to IS', and when this has gone ,on for some 
time, if again an appreciabie differenee arises, one must stop the operation from 
one half degree to the next, and add to the other an operation with even smaller 
ares, viz. from 10' to 10'. And thus, though the operation is difficult, one ean 
atta.in to accuracy, for if there is no appreeiable differenee between two operations, 
the one by taking whole degrees of longitude and the other by taking half 
degrees, it is not necessary to operate further with ares even smaller than half 
ares, for what one might thus gain in greater exaetness would bè obtained by 
greater trouble without yielding any advantage. 

Note further that if one wanted to perform this operation aeeording to the 
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VAND'E ZEYLSTREKEN • 
. . . in @,@ en ID des Duddelronts~a1s de' ta fel des achlften cromfireecx, en dat nitt 

· ,,:aD 3ó IOtJO 0 der breede;noch berekent tot op CD alsdie,maèrvan 0 tot @ 
der br~ede,en berekenttot op CD;. '. . ... 

De mócytedcs maeckfels van fulcken tafelghcdaen wcfende, riS kenncliclc . 
· dat de voorderwercking danghefchien foude alleen deur mè.llichvulding fqn-
· der deèling;c:bermenna de: voorgaende ander wijfe mct fnyUjnen,benevens d~ 
menichvulding een deeliDg moet doen, doch CD i(fer dan fulcken 'tafcl nict te: .. 

.. maken. ... ....... '... . .'. . . . .' ... . 
· Dit isde fekerfte wech die my nu te vooren oomt, cri hoe wel de' wercking ... 

.. ' . moeyli~kfoude vallen,doch eens wel ghedaen wefende, men foude hem dàer. 
op meughen betrouwen. Mäerfooder midd.dertijtdeur ymam ander lichter 

· . werckinj; meI ghenouchfaem beweren fekerheytghevonden wierde, t'wact 
billich die te aenvaerden. . 

1 H 0 0 FT STreK. 

· Boemen fcherperopt Zee'cOlnpas (oude connen [eyIen 
'<fan na t'ghemee'nghebruyck.' .. ..• ... '.., . .. :' , 

Het zeecompas placht ecrtijts gh(deelt te fijn in snreken '; t' welckdaernaë 
· doen dcwijdet zcevaerdeo nauwer toelicht vereyfchten,gheeommen is lOt:3 2~ 

·:En hoewel eenigedie'halven,voordercomineDde tot 6+ firé:kcn~ doch houden 
'anderdefe laetfte de~ling voor onnoodich, achtende f':11c:nfchm gé/icht: in een' 

" várendc fchip op foo clcc:neghedeclten'desronts ghc;en reker oirdeelte eonnen 
· . hebben. Maer fijn v 0 R S'T ELI C K E OH E N A bEdefcn.hallddder fcherp­
· fc:yli~g grondelick o\"erdenckeflde,hecf[ daer af midddvoorgewenr.omJmen~ 
· fchen oirdecl [ekeI te connen fijn nietalleenop 64fireken,macrop fireken vaJJ 
trap tor trap der 3éo daermen de ronden in deelt, ja' lorop.ghc:deelten eeQs· 

.. ;·traps, fulcxdat \;eifcheyden menfchenop een,varehdefchip t'famenin heiiCe- . 
· compas [lende,fullen al ghelijckelick uyt eeDen mom noemen een'feh·c 'tr.ip~· .. 

.. ja helft of vierendeel vim dien, na dat den tu~ch groot en forchvuldelick mocht 
ghemaeckt fijn. Eride Want dit fiofis mette voorgaende ghèmeenfëhap heb •.. 
· bcnde,foovervough ick t'felve in deren Anhailg. daeráf ecn cortc verdaring 

· doelÏdemet tWee voorbeelden, . 

. . , 1 Vocrb~e!tdeur."eefJuecompii!·mt'lte le!yopR~fptlpid-~: .. 
.I.aet ABC D E FGeeri zecCompas bcduyen ,wa~ i,n een:rondt ftiif r~piêr 

fy, nièt met 'J2 fireken na deghemeenè wijfc, maermèl3 óO tr. te wetèn;clck 
'viercndrélronts in 90 tr.gheteyckent opt uyterfie des cants van Wdve pap~er,êri . 
beginnendë de telling in yder vicrendedvantmiddaéhrèbdi af: En daet onder 

: noch een ander rondt fiijfpapier,wàclin hetyfcr gdl:rckenmet·zeylficen van· 
. llghr, om alroo'na t'ghemeen ghebruyck de àfwijckirig dès yfers varideJdy foo 

grootte fielleD~ als defeylnacldens afwijckingvantneordetiop detègenwoor.o 
dighC:'Plaets vèrcyfcht. . . . ..... ;, . .; .'. ' .., ....:. 
., Opdenbuytecarit derca(fe van Culckeri compas. Cy ghetrockeneenJinii'echt 

, over 'eyrtdé als CE,daeuia net Jiniken C H,van C .na t'ii1idd~lpi.tnt des compas 
~hc:cknde, ~n ilochcën ander van H recht neerwaèn· evewijdièh coinrriende 
Jl1Cl CE: y oon fyhet punt A foo,datdc verdachte liili vanC lot A , ftrecke 

. ··'0 z 'n:cbt 
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first method for the making of the tables of the loxodromes in the 4th proposition, 
it would be expedient first to make a table of what lOof difference of longitude 
outside the equator is equivalent to in minutes, seconds, and sixtieths of seconds 
of the equator, like the table of the eighth loxodrome, not from 30' to 30' of 
latitude, nor calculated to the nearest second, like the latter, but from' minute 
to minute of latitude and calculated to thenearest sixtieth of a second. 

The trouble having been taken to make this tabie, it is evident that the further 
operations would then have to be performed only by multiplication, without 
division, whereas according to the foregoing other method by means of secants 
it is necessary besides the multiplication to perform a division, but in that case no 

. such table has to be made. 
This is the most accurate method that I can think of now, and even though 

the operations should be difficult, once they had been performed satisfactorily, 
one might rely thereon. But if at any time an easier operation of sufficiently 
tested accuracy were found by someone else, it would be reasonable to adopt it. 

5th CHAPTER .. 

How one might steer more exactly by the mariner's compass than is usually 
done. 

The mariner's compass was formerly divided into 8 points, which number was 
afterwards, when the longer voyages called for greater, accuracy, increased to 32. 
And although some people halve these, thus arriving at 64 points, others consider 
this latter division unnecessary, being of the opinion that man's eyesight cannot 
judge with accuracy ina moving ship about such small parts of a circle. But 
His Princely Grace, thoroughly reflecting on this subject of accurate steering, put 
forward a m"ans to ensure the accuracy of a man's judgment not only with 64 
points, but with points from· degree to degree of the 360 into which a circle 
is divided, and even to parts of a degree, so that several people in a moving 
ship, when looking together at the compass, will all with one accord and unani­
mously name the same degree, or even one half or one fourth thereof, according 
as the instrument has been constructed large and accurate. And because this is a 
subject that is connected with the foregoing, I include it in this Appendix, giving 
a short explariation thereof with two examples. 

1 sI Example, by means of a Mariner' s Compass wilh Ihe 
Fleur-de-Iys on Cardboard. 

Let ABCDEFG denote a mariner's compass, containing a circular piece of 
cardboard, not with 32 points, as usual, but with 360 degrees, viz. each quarter 
of the circk marked in 90 degrees on the ·circumference of the said piec,e of 
cardboard, the counting commencing in each quarter from the meridian. And 
underneath itthere is yet another circular piece of cardboard, on which the needle 
touched with loadstone is fixed, in order to adjtist by the general custom the 
deviation of the needie from the fleur-de-Iys to the value required by the de­
viation of the magnetic needie from the north at the plate in question. 

On the outside of the box of this compass let there be drawn a vertical Hne, 
viz. CE, then the small line CH extending from C to the centre of the compass, 
.and yet another from H vertically downward, coming parallel to CE. Further let 
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JC)O 4 BOYCK DE S EElt TCLOOTSCHR.IFTS, 

recht ovér t'middelpunt vant èompas: Daer na fy van A noch een lini recht 
neertwaert ghetrocken opden buytecant tot G, als A G, fulcx dar de verdochte 
lini van-E tot G, firecken moet recht ondert'middelpunt vant compas. Dit foo 
lijnde, Laet nu 1 KLM de gromteyckcning van een fchip bedien,waer in N 0 
is de plaetsdaermen al feylcndet'compasopftclt: Op ('plat van t'fdvc fal ghc-

K 

,~~~----------~--~----------~ 

..M.. 

tIocs:en worden een lini P~vewijdich flrcckende mettet kiel des fchips,(die 
ick daetom kie1lini noem)te weten in cen lini of gefpannen draet als 1 L, com­
mende uyt het middel vant achterfte des fchips, totter middclfte vant voorfte. 
Maerwant P Q in defc teyckening feer cort valt, foo fal ickt>m int volghende 
bequamelicker verclaring te meughen doen, andermacl· trecken een langhe[ 
Jini RS,die icknu houde alsvoor kiellini in e.en fchip ghetrocken te ujn, na de 
meyning alf\'ooren. Op defe kicllini R S (almen het compas ftellen, foo dat de 
tWee punten E enG, eftèn tommen dacr op te paffen. 
. Omnu hier deur met fckerheyt te fcyJen tot op trappen of cleender gedeeltes 
als by voorbeelt te moeten ghefeylt worden opden 17 Ir. van weilen na zuyden~ 
men fal t'1èhip foo flieren, dat den felven 17 tI.altijt paffe op de lini diegefeyris 
. te ftreeken van H neerwaert evewijdeghe met C E, want foo lang die overcom­
men. machmen feggen t'voorghenornen oirdcel van nauwer fekerheytgevon_ 
den te wefen,overmits dat fo hacft dien felven 17 tr. een trap of een halve wijQ 
vande voor[chrevcn lipi onder H;al·de ghene diet fien ,cullen,al offy uyt cenen 
montfpraken.terfiontt'famen connen feggen hoc veél het buyten den wech is. 

2 ropr .. 
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the point A be sueh that the imaginary line from C to A extends straight through 
the eentre of the eompass.Thereafter let there be drawn from A a lioe vertieally 
downward on the outside to G, viz. AG, so that the imaginary line from E to G 
must pass straightbelow the eentre of the eompass. This being so, ·let IKLM 
denote the plan of a ship, in whieh NO is the plaee where during the voyage 
the eompass is mounted. In the plane of this let a line PQ be drawn parallel to 
the keel of the ship· (whieh I therefore eall "keel-line" 1), viz. in a lioe or 
stretehed thread, viz. IL, extending from the middle of the rear part of the ship 
to the middle of the front part. But beeause PC in this drawing is very short, 
in order to make possible a more eonveoient explanation in the following, I will 
draw onee more a longer line RS, whieh I now eonsider as having been drawn 
for the keel-line in a ship, as meant before. One must place the compass in this 
keel-line RS, so that the two points E and G coincide exactly therewith. 

Now in order to steer an exact course by this means to the nearest degree or 
smaller divisions, e.g. if one has to sail on the 17th degree from west to south, one 
must steer the ship in such a way that the said 17th degree always eoincides with 
the line which has been said to extend from H downward parallel to CE, foras 
long as these eoincide, we can say that the intended more accurate judgment has 
been found, since, as soon as the said 17th degree deviates one degree or one 
half degree from the aforesaid line through H, all those who see it will be able 
to say with one accord, as if they were speaking with one mouth, how far it is 
out of the course. 

1) Fore-and-aft Hne. 
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2 Voorheeft deur een z:.,eecompas met eenfèylnaelde. 
Maer want de punt van een feylnaelde alleen draeyende fonder ftijf papier, . 

fèherper eh (ekerder verthoont de nàelJens natuerlicke wijting,dàIi. tweecrom.~ 
me beftreken yferkens diemenghell1eenelickruytwijs teghen t'papieç plàtkt, 
foocan fulcx deur foodanighen bloote feylnàeldc met noch meerder lèkerheyc 
gedaen worden,aldus: Defe ABC 0 E FG H R S van beteyckening fijndeals 
int eerfte voorbeelt, men fal indenbinnecant der caffe daer de linivan H neer­
waert incomt , teyckenen . d: 366 tr. te weten viermael90 tr. beginnende t' een 
vierendeel van H na B,t'ander van H na D, f~elijcx van A na B~ en van A i1á D; . 

F 

Voort falmen an t'punt H lèhrijven noort,an A zuyt:Maer an B; t'welck na de 
ghemeene wijfeweftfoude fijIi.,falmen ooft ftellen,eti an Dweft.Daer na foo 
veel de feylnaeldensafwijcking ter teghenwoordighe plaets is, op fuIeken ver­
heyt falmen ('pUnt E vande kiellini R S ftellen. Als by voorbeelt wefende de 
afwijcking 10 tr. van noOrt na ooft, men faI den 10 trap van C na B doen over~ 
commen op de kiellini R ~,want alfdan moet t'pum E oock 10 tr. vande kielIini 
verfchilIen. Dit foo tijnde ,en darmen by voorbed! ghefeyt Wilde varen i 7 tr~ 
van weft na zuyt, men fal ('fchip foo L1:ieren,datde punt vande feylnaelde pa1fe 
opden 17 trap v~nt weften af mi zuyt dat indecafiè ftaet, en is open baer datmen 
dan t'begheerdè fat doen, metmeetder fekerheyt dan na d'eerfte wijfe. 

Maer foomen vrèefde datdefeverkeerde ftelling van ooft en weft~om d'on­
ghewoonte wille dwaling mocht vc:roirfaken , voor de bootfghefellen die te 
loer Lben: De Stier man foudt in plaets vànde namen der vier winden,meugen 
ghebruycken de vier letters A,B;C,D, en in plaets van hun te bevelen datlè fey­
len fouden 17 tI.van weft nazuyt,mach bevelen tefeyleri 17 tr.vap D na A. 

Voort om met meerder bequaemhc:yt het noort der ca1fe oft'punt E, fo v.er­
re vande kiellini te ftellen, als de naeldens afwijcking vereyfcht, men foude van 
de kiellini af over beyde fijden 40 of ,0 tI. meughen teyckenèn, om de ca1fens 
pUnt E te ftellen op fulcken trap als de afwijcking mebrengt, makende int mid­
derpunt vanCulcken ront een pinneken, om de caLfe met haeI bodems middel­
punl (een putkcn dacr in gheboort lijnde) op te draeyen. 

DER S EY L S T R E. K E. N 

EYNDE. 
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Magnetic Needie. 
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Now because the point of a magnetic needie turning by itself, without a 
piece of cardboard, shows the natural pointing of the needie more sharply and 
accurately than two bent magnetized irons such as are usually stuck in the form 
of a rhomb against the paper, this can be do ne with even greater accuracy by 
means of a simple magnetic needie, as follows: The figure ABCDEFGHRS having 
the same letters as in the first example, in the inside of the box, where the line 
descends from H downward, the 360° must be marked, viz. four times 90°, 
starting one quarter from H to B, the other from H to D, similarly from A to B 
and from A to D. Further one must write north at the point H, south at A. 
But at B, which ordinarily would be west, one must place east, and at D west. 
Thereafter, as much as is the deviation of the magnetic needie in the place where 
the ship is at the moment, at such a distance 1) from the keel·line RS one must 
place the point E. Thus, for instance, if the deviation is 10° from north to east, 
one must cause the 10th degree from C to B tG coincide with the keel-line RS, 
for then the point E must also deviate 10° from the keel-line. This being so, 
and if one wanted, for instance, to sail 17° from west to south, one must steer 
the ship in such a way that the point of the magnetic needie coincides with the 
17th degree from west to south marked in the box; it is obvious that one will then 
perform the required operation with greater accuracy than by the first method. 

But if one should be afraid that this reversed placing of east and west might 
cause errors, on account of its unusual nature, for the sailors who are at the helm, 
thc navigator might use instead of the names of the four points of the compass 
the four letters A, B, C, and D, and instead of ordering them to steer 17° from 
west to south mayorder them to steer 17° from D to A. 

Furthermore, in order that one may place the north of the box or the point E 
more conveniently as far from the keel-li~e as the deviation of the needie requires, 
one might mark 40° or 50° from the keel-line to both sides, in order to place 
the point E of the box on such a degree as the deviation caUs for, fitting in the 
centre of the circle a small pin for the box to pivot on at the centre of its bottom 
(in which a small pit has been drilled). 

END OF THE SAILINGS. 

1) Stevin means a rotation through 50 many degrees. 
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DE WYSENTYT 

THE AGE OF THE SAGES 

From the Wisconstighe Ghedachtenissen (Work XI, i, 21) 

This chapter for~s the introduction to Stevin's Physical Geography. He gives 
an exhaustive exposition of bis views about the "Age of the Sages", which was 
already discussed by us in the introduction to Vol. I (p. 44; cf. also the Discourse, 
pp. 59 H.). In connection with the promise there made we now reproduce two 
fragments of this chapter, while a summary is given of the rest. This treatise gives 
a curious insight into Stevin's personality and into his opinions about language, 
the Renaissance, and the study of science generally. 
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VA N SYNBEPALINGHEN INT GHEMEEN. 0 

6 BE PA L ING. 

WYSENTYT noemen vvydie, vvaer in bydemenfchen. 
een feltfaem vveten[chap ghevveeft heeft, t'vvelck vvy 
deur [eker teyàens ghevvi{fehck mercken,doch fondeue 
vveten byvvie, vvaer,o[ vvanneer. 

Anghelien het int volghende dlekwils te pas fal eommen, t'on~hewooniick 
WOOIt Wyflntijlte noemen,endat mijn voornemen is t'fijllcler plaets te weten 
inde navolgende vernieuwing des Wy(ent9ts, verclaring re doen,hoemen mijns 
bedunckens de faeek an foude meughenlcgghen, om weerom re gheraken tot 
alfulcken groore we!enfehappen tooin Hemc:1loop als ander ftoffen, ghe1ijck 
wy mercken by demellfchen eertijts gheweeft te hebben, fo heeft my noodicb 
ghedocht Jen fel ven tij r re bepalen alfvooren, 

Maer om hier afbreeder verc1aring re doen ick fegh aldus: Tis int ghebruyc;k 
darmen den tijt van over ontrentneghen of thien honden jaren, tot over on­
trent 1 jO jaren, noemt Barbarum (r.eculflm, Coo veel te fegghen als Leeckerijr. 
om dar de melJfehen feven of acht honden jaren lanek waren als lcecke,fonder 
oeffeningderlettersof vrye eonLlen: Twclck fijn oirfpronck nam doen de 
Chrillenen d'overhan! creghen boven de Heydenen: Van welckefy te vooren 
veel ghc:leden hebbende, en daer benevens de H.eydenfehe Rc:ligie feer haten­
de, verbranden en vernielden niet alleenelick alle boucken der Religie, mette 
ghelle daer eenich vermaen van hare Goden in Llont,maer oock der vrye con­
tien d' een menen anderen, waer fyfe èrijghen conden • Ten .1aetftcn heeft dit 
cen cyndc ghenomen ,·fulcx dalmen peel verkeert de verborghen overblcveJ;1 
Heyden[che boucken,weetOm in allen houcken ghefocllt he~t. int licht ghe­
brocht,cn met groore neafiicheyt en con doen drucken, niet alleen van vrye 
conLlen, maer.oeck hun Goden aeJ;lgaende, fulCJCdattet nu ydcr .Chriften vry 
fiaet die in fijn ghedichten te aenroepcn, 111 ghedichtcn der Cpriftelicke i\.c1i­
gie te vermenghen met veerfen vande raniJllding çlcr Heydenfche Goden. en 
die daer in fecr ervaren fijn, worden dacfom oock f~rghcleert ghenoemt. Nll 
a1foo benevens eenighe ydelheden,oockernfiighedinghen voort quamen,en 
dat de letters en vrye conften weerom op de beenen.gherochten,men.hetft die 
voorfchreven rijt van feven oft acht ho~dert jaren,lot ondcrfcheyt des tijtsdiet 
J1U is, en dntrent duyfcnt jaer daer tevooren was,gbenoemt a1sghefeyt is Leec­
ketijr, by welde d'ander verleken, Wijfltijl foude meughen beeten: Doch tot 
fulc:ke Wij(t191 en fueckt ons meyning in de bovcfc:hre.ven bepaling niet, want 
die met d'ander feven ofacht hondert jaren, al t'famen nier dan' Ieec:kc tijt en 
fijn, verleken by den onbekenden rijt dlcwy deur tcyckens fekerJick .merckC4 
!;hewc:c:ft te hebben, . Maer om vanddèlve teyilins breeder verclaring te ~ 
kkkgh: 

TEN EER S T.E N dàtter bydemenfchen eengrOOte ervariogenkennis des 
HemcllOOpsgheweeft heeft, welcke 'ten tijde van liyppau!m4 cn:Pi~/WJt~ by,.. 
.eans te nieten vergaen was,fulcxdatal t'ghençfydaerafbcfchrcven hebben, 

. maer voor overblijffeIs te houden en fijn van t'ghènedanergheweeft badde, 
want den eerfien grondt waer deur het inhoudt dier overblijffels ghcVondcil 
Wiert, te wetcn de ervaJingsdachtafcl~ fijn veiloren,en men hctfdi:dert ghccn 
ander ghemaeck.t; ....'. ~ __ ._. J • 

- . . . "...."..am", 
Angaende het ongheregelt roerfe! der Dwaelders dát P1Ditmem de * tweede "'1"46141_ 

. . oneVen-



- 601 -

593 

6th DEFINITION. 

AGE OF THE SAGES we eall that time in whieh exeeptionallearning was to 
be found among men, a faet whieh we pereeive with eertainty from eertain signs, 
but without knowing among whom, where or when. 

Sinee in the sequel the unusual term Age ot the Sages will of ten be mentioned, 
while it is my intention to set forth in its plaee, to wit in the subsequent treatise 
on the restoration of the Age ot the Sages, how in my view we might set out to 
attain onee more to sueh great learning, both in astronomy and in other subjeets, 
as we perceive was formerly found among men, it appeared necessary to me to 
define this time as above. 

Now to set this forth more fully, I say as follows. It is customary to eall the 
time from about ni ne hundred or one thousand years ago to about 150 years ago 
Barbarum saeculum, that is to say Age ot the Ignorant, beeause for seven or eight 
hundred years men were ignorant, not practising letters or the liberal arts; which 
[condition] originated in the days when the Christians prevailed over the pagans. 
Having previously suff~red a great deal from the latter and moreover deeply hating 
the pagan religion, they burned and destroyed not only all religious books, along 
with those which contained any information whatever about their gods, but also 
those on the liberal arts, one along with the other, virherever they could lay hands 
on them. Finally this came to an end, so that on the contrary the hidden pagan books 
that were left were again sought for in every corner, brought to light, and printed 
with great zeal and at great expense, not only those on the liberal arts, but also 
those concerning their gods, so that now every Christian is free to invoke them 
in his poems, nay, to introduce in· Christian religious poetry verses concerned with 
the whole lot of the pagan gods, ànd those who are greatly proficient in it are 
caUed very learned on this account. Now since, besides some trivialities, also 
serious things emerged, and letters and the liberal arts· were thus resto red again, 
the aforesaid period of seven or eight hundred years was named - to distinguish 
it from the present time and that of about one thousand years ago - as has been 
said: Age of the Ignorant, in comparison with which the other period might be 
caUed Age ot the Sages. But it is not this Age ot the Sages which we mean in the 
above definition, fcjr this, along with the other seven or eight hundred years, is 

. nothing but an age pf the ignorant in comparison with théunknown period which, 
judging from certain signs, we perceive with certainty to have existed. Now to set 
forth these signs in greater detail, I say as follows: 

Pirstly, that there existed among men great experieliee and knowledge of 
astronomy, which at the time of HiPparchus and Ptolemy had almost disappeared, 
so that all they have written about it is only to be regarded as remnants of what 
had existed, for the first foundation on which the content of those remnants was 
based, to wit the empirical ephemerides, have been lost, and no other such tables 
have sinee been made. 

As to the irregular motion of the planets, which Ptolemy caUs the second 
inequality, about which he says in the 4th chapter of his 5th book, and even more 
clearly in the 2nd chapter of his 9th book, that he thinks he was the first to have 
observed it and that it had not been noted by his predecessors, frequently accusing 
them of carelessness in observing the positions and motions of the heavenly 
bodies - to this it is replied that rus predecessors must have seen the said seeond 
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onevenhcyt nOmlt,t'welck hy int ... Hooftftick fijns S boucx,en noelt meer ilu 
:t Hooft/Hck fijns 9 bouex,mccnt felfs eedl gaghdlaghen te hebben, en by fij n 
Vóorganghers niet beroerekt ghcweeft te fij n, befebuldighende diekmael hun 
onnaebdàemheyt int ga{laen vande plaetfen en loopen der Hemelfche lichten: 
Daer Wort opgheantwoort , dat de voorgangers de fclve tweede onevenhedcn 
ghefien hebben, ccr hun mcugheliek was d'ccrfte onevcnheyt, ofDwaelders 
middelloop foo aerdich te befchrijven ghelijekfe Plo!emtfll daer nae gecreghen 
heeft,en datfe om tot foo grooten vondt te gheraken niet onachtfaem en had­
den ghcweeft, maer neerfiigher danmen van FlJ!!archusrijtaf, en voolhem 
hoe langhe en weet iek niet, 'tOt nu toe ghewceft heeft, of meugheliclt i's ghe.· 
weeft te fijne,om datmen na den Wijfenrijt,de faeck op fukken voet niet aen. 
ghetaften heeft ghclijckmendpen dede, foO wy terfioOl t'üjnder plaets daer af 
brceder vcrclaring fullen doen. 

Het voorgaende wortbevefticht deur dienme n~e Plltert/tm ti jt in ettelicke 
Diwrfol Atabifche fchriften vernomen heeft,dat voor hem by verfcheydcn * gheflach. 
&mlll. ten van volck int ghebruyck.is gheweeft, de valle fierten op de Hemelclooten 

in ander formen te teyekenen dan de ghemcene Egypfche, van welcke PI,lt~ 
11Ie1l4 noch HyfParchll4nerlJtens ccnieb ghewach en doen: Soodanighe hecfc 
my ghetoont den Edelen Hoochghclccrden Heer /o[ephll4 &4/iger, in boueken 
met verdaring der teyekens ghcdaen in Arabifche fpraeck , en dat niet op een 
wijfe, maer wel tot drie dooten toc,elck verfchcydcn vanden anderen. De for­
men van ccn dier clooren wierden ghcfcyt Hemclteyckcns der Indianen, van 
",elekc namcn,doch fonder fehilderic, my oock ghedcnckt ghelcfcn' tc hebben 
in een Latijns boud v~n feer ouden druck, ma,erdcs' fchrijversnaem is my 
vergcten,iclccn ~toockniet wacr t·bouek blevenis. Een deelandèr tcyckens 
heb ick gelèhilden gefien tegen de tnum:n van etn cuner op 1'Coninex'hofin 
Polel.l tot Craco,wefende inonfters, dicnSledengcmengt waren uyt vcrfehey. 
den afcomften van ghcdicrten,cn ftontdacrby gefchrcven SI G NA H ER ME': 
T IS, dats tcycltens van Hermes. N~ cCll'van al de boverchrcvcn HcmcJteyc­
kens 'Cn vinde ick als ghckytÎs by PIO/tmt. vermaent te fijn: Waer uyt fchijnt 

N";'. 
te rncughcn bdloten worden, die,t'fijnder handt niet ghccommen te wefen, . 
veel min de Hemelloopfche lceringhen die clek * ghcflacht na fijn wijfe dacr 
opghcgront badde. Voon hebben deJlcmelmcters ccrtijtswel ghcweten' dat 
den Eencloot om de Sondracyde, fonderdat de: eyghentlieke voorftellen· van 

. dien Plolemttil,footfchijnr,tcr bant ghccommcn fijn, want had hyfeghefien, 
. tisdaervoorte houdcndat by (foomen olrdcclcn mach.uYtJijn vcrfiandt en re .. 
delickhcyt inde refi)foude toeghelaten hebben her..ftatuerlick roerfcl byde erva-

·rcn HcmelmClers befehreven , en dat der ecrftel~nnghen verlatcri,of alleen .. 
p,.ptfiM-liek lecringS halvenby * ftelling gcbruyckt.,v :tOdit roerfcl des Ecncloots.~eb­
-. ben vernómen phi/()1Asi4 Pjt4g()ritN4 als PIllill#1_1fSh't,voon !..Ärjllilrçhll4~ 

. Ar ..... ..... miNdfo AT&hin.eáes int boucledcs * tàntfals bctuycht;Maer dat fula inden WIJ. 

_1'00 fentijt niet en ghebeurdc,fchijntgheo.QUch uyt t,ArçhinwJtswoordcn re mai-
ghen bcflaten worden, inhoudende: dàr ArJflil;d1114 fclirecftcghendc Hemel~ . 
meters die dè weerdt fcy4C,ti. een doottefijn~ wiensmiddc:lpunt'des EertclootS . 

. middelpumis,ci1 balfmiddellijnevcn a'Ildc1ini tuffi:hcn t'middclpuntdcr Son, 
en t'middelpurit de! Ecndoors, welc:ke lini (bcnevcnsander Jlcchti,hedcn) 

. d'ccn tijt langhc.rwefendcalsäander,fooen fchijntcrnietveelbclèbcyts in. 
Pryon;"';'. VOOlt foomcninfict de fOlm dcr* cvcrcdenhey~t. by vlrifl4r.çhll4 aldns 

$hefteh: '.:; 
Gh~ 
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inequalities before they were able to describe the first inequality, or the planets' 
mean motion, as nicely as Ptolemj afterwards succeeded in doing, and that, to 
make such a great discovery, they cannot have been careless, but more diligent than 
people were from the time of HiPparchus and I do not know how long before 
him up to the present, or may have been, because af ter the Age of the Sages the 
matter was not tackled on the same scale as ithad been, as we shall presently 
set forth more fully in its place. 

The foregoing is confirmed by the fact that af ter the time of Ptolemy it became 
kilown from some Arabic writings that before him it was customary among various 
nations to mark the fixed stars on celestial globes in figures different from the 
common Egyptian ones, of which neither Ptolemy nor HiPparchus makes mention 
anywhere. Such figures were shown to me by the Noble Very learned Mr. 
Josephus Scaliger 1), in books with an explanation of the figures given in the Arabic 
language, not in one way, but on as many as three globes, each dif{erent from the 
others. The figures. on one of these globes were said to be constellations of the 
inhabitants of India, about which names, but without a representation, I also 
remember having read in a latin book of a very old edition, but I have forgotten 
the author's name, nor do I know what has become of the book. Other signs I have 
seen painted on the walls of a room in the royal palace at Cracow in Poland 2); 
these were monsters whose members were a combination of those of different 
species of animals, with an inscription: Signa Hermetis, i.e. signs of Hermes. As 
has been said, I do not find any of the above-mentioned signs mentioned in 
Ptolemy, from which it may· apparently be concluded that they had not been 
transmitted to him, and even less so the astronomical doctrines which every nation 
in its own way had based thereon. Further, astronomers formerly knew quite weIl 
that the earth revolved round the sun, but the actual propositions concerning this 
apparently had not come down to Ptolemy, for if he had seen them, it is to be 
assumed that (if we may judge by his intelligence and reasonability in the rest) 
he would have admitted the natural motion described by :experienced astronomers 
and would have abandoned that according to the earlier doctrines 3) or used it 
merely for instructive purposes, by way of hypothesis. The following authors 
learned of this motion of the earth: Philolaus Pythagoricus, as Plutarch says 4), 
further Aristarchus Samius, as Archimedes states in the book of the number of the 
grains of sand 5). Now that this did not happen in the Age of the Sages 
apparently cao. be concluded sufficiently from Archimedei' words, which are to 
the effect that Aristarchus wrote against the astronomer!; who saidthat the world 
is a sphere whose centre is the earth's centre, while its radius is equal to the 
!ine joining the centre of the sun and the centre of the earth, this line (among 
other imperfections ) being longer at one time than at another, and so it does 

1) Joseph Julius Scaliger (Agen 1540-Leiden 1609), ltalian humanist, philologist and 
chronologist, professor at Ghent and at Leiden. He published excellent editions of 
Latin authors and wrote the monumental works De emendatione temporum (1583), 
Thesaurus Temporum (1606). Cf. note 4 on p. 325. 

") This interesting passage shows that Stevin visited Poland. Cf. Biographical intro­
duction, Vol. I, p. 5. Such monsters belong to the world of Accadian and Sumerian 
mythology and astronomy. . 

8) Tbe word leerlinghen in the Dutch text is evidently a printer's error for leeringhen. 
') De placitis philosophorum 111, cap. 13. 
0) Commonly called: the Sand Reckoner (= Arenarius). Opera, ed. Heiberg (Leipzig 1913) 

11, 218. . 
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Ghel&'cl: c!qOIS middepllfIl, 
. TYJI·cloOIVIAcK, 

Jlfoo Eerlclool1l7uh, 
Tot verhtyt der vAfle jlerl'tll. . . 

Alwaertegen Wifconfienaers reghel verli;cking van * verfchccnfiachtigheHdtrOf,t. 
fijnde,te weten punt met vlack,foo fchijnet fdve als vooren gheCeyt is daer uyt .... . 
temoghen beflotcn worden, .~ngaende t..ÁTthimeus de bovefchreven evere-
denheyt uytleght,en feght aldus behooren verftaen tewOIden: 

Ghel9ck Eer/duof, . . 
Z'otUf ghme mmde'Mertlt noemi. 
v1/foo EertcloOl1l1uIts dOOI, 

. 1'01 vttfle j1errtnu/oof. . . 
. T'mach daer me fijn hoet wil,dan wHèon!lighe redenen vereytfchen gc:wiCre 
woorden: In fomme daer en is gheen teycken ,'an wijfentijt. 

Ander geruychnis van een groote oetl\:ning dieder voor Plolnnetid ujt inden 
Hemclloopgeweeft hecfr, hebben wy doordeverfcheyden manieren van lee­
ringen der clootfche driehoueken op vcrCcheyden gronden gerucht, naderhant 
te voorfchijneghçcommen in Arabifthefpraeck, en daer uyt int Latijn ghe. 
rocht. Want nadien de menfchen ec:rlijts Caghen hoe noodich góede manier 
van rekening der c1ootCchedriehouckt!n was, om na volcommen kennis des 
hemelloops Ie trachten,foo heeft hun verllant in die fiofwonderliek gearbeyt. 
De manier an 1'Iolemeu.(ter.hant ghecommen,en door hem befchu:ven,is cOIt 
en aerdich,befiaende in vergaring en aftrecking van redens der finien, die vcr. 
docht worden in feker plat dat men * clootfne noemt,maer (gebruycis moeye· $,8ioJiu­
lick, want den Doender ant werck (ommende,en vim in dien bef,hrevcn drie, ,i'4. 
houcklurtdel tOt alle ontmoetende voorbeelden gneen geformde * werckfiuc- Probltm4ta­
ken,om die met lictrii.cheyt te volgen, maer moet geduerlick becommert fijD; 
snett'overdenckert watm.lnier van vergaringof aftrecking der redens hy tot 
fijn voorbèelt uyt de clootfne verkiefen fal. &n ander manier iil diemen oock 
ghebruyekt met bedencking der semeene fneen van platten der ronden op den . 
cloot gheteyckent. En noch.een ander diemen by Rtg;0.mo»lAn1l4bevint • 

. Angaende fommighe achten de vonden desHemelloops niet foo feer oude 
te weren, mder dat de meefit befonderheden . van dien deur HJfParch1l4 tÓt 
{mc:nfchen kennis fouden ghecommenfijn. En dat TimochartJ ghe1ceft heb· 

· btnde 30 jaren na den Grootee Alexander, onder de fierflicke den eerftenwas, 
die t'viriden enopfchrijl1enderplaetfen vande vafie fienen'bcneerfiichde,mijn 
gevoelen is daer af anders: Welwilick toefiaé;dat fo Hypparch1l4 uyt de boueken 

· van fij n voorgangers niet beC,*reven en hadde het bouel!: daer na Ploleml1l4 ter .. 
handt ghecommen, en van hem tot ons gherocht, dat wy nil vanden loop dcr 
Dwaeldei:s weynich kennis fouden hebben:Maer dat hy van die Celtlàti:lc: voor· 
Hellen een vinder foude gheweeft fijn/en Cchijm Diet om onder anderen deCc . 
r.eden:PIOUme1l4 fegt int I I Hooftfiick fijns 4 bouoe, dat HyPfarch1l4 een fwaric· 

. beyt ontmoete, om dat hy deur * ftellingdes Maenloops .in een * inrondt, tOl Po{itio"mI • 
. . . ander befluyt quamdan deur !telling in een * uytmiddelpuntichront: Bewijft Zu,c/o: 

voOrt !hl Culck verfchil niet en quam deutde verCcheydenheyt die HJfparch1l4 ,ir~~:'~ 
inde twee fiellirighen vermoet,dan deur fijn mifrekening, ofandc:r ongheval: 
Dit foo fi;ndc.het·fchijnt te meughen beGoten worden, dat HJfparchtn onder: . 
ander vonden dic:men hem toeCchrijft, vooralghccn vinder en was des * ver· n.o_ 
· toochs, deur t'wekk bewcCen wort d'cen en d'ander fielling een felve befluyt te IH. 

gheven, maer veelceI dathy fulek vcrtooch (t'wcl!:k wy niet en fegghcn tot fijn 
vet,. 
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not seem to make us much wiser. Further, if we understand the form of tbe 
proportion, given as follows in Aristarchlls: 

As tbe centre of the sp here is to the surface of the sphere, 
so is the earth' s orbit to the distance of the fixed stars, 

where, contrary to the rule of mathematicians, heterogeneous things are compared, 
to wit a point and a surface, it seems that the aforesaid statement may be inferred 
tlIe·refrom. As to the fact that Archimedes explains the above-mentioned propor­
tion and says it ought to be understood as follows: 

As the earth is to that which is called the world, 
so is the sphere of the earth's orbit to tbe sphere of the fixed stars, 

however this may be, mathematical arguments call for exact words. To sum up, 
tbere is no sign of the Age of the Sages there. 

Other evidence of the fact that people were greatly versed in astronomy before 
Ptolemy's time we have tbrough the various doctrines about spherical triangles, 
established on different foundations, which afterwards appeared in Arabic and 
thus got into Latin. For since people formerly saw the necessity of a good method 
for calculations on spherical triangles in striving to attain perfect knowledge of 
the heavenly motions, their minds worked marvellously at this subject. The method 
which came into Ptolemy's hands and was described by him 1) is short and elegant, 
consisting in addition and subtraction 2) of the ratios of the lines which are 
imagined in a given plane, which is called "section of the sphere", but the 
practical application of it is difficult, for when the practician sets to work, in this 
treatise on trigonometry he does not find for all the examples encountered by 
him worked-out problems, which can easily be followed, but he has to be 
continually concerned to think which manner of addition or subtraction of the 
ratios he has to choose for his example from the section of the sphere. Another 
method is that also used in studying the common intersections of the planes of the 
circles drawn on tbesphere. And yet anotber method is that found in 
Regiomontantls. 

As to the fact that some people think the astronomical disèoveries are not so 
very ancient, but that most of the particulars about the subject have come to 
men's knowledge through HiPparchlls, and that Timocharis 3), who lived 30 years 
af ter Alexander the Great, was tbe first among mortals to have diligently practised 
the finding and writing down of the positions of the fixed stars, 1 am of a 
different opinion about this. I ani prepared to admit indeed that, if Hipparchlls 
had not written - on tbe basis of his predecessors' books - the book which 
afterwards came into Ptolemy's hands, and through him has reached us, we should 
now have little knowledge of the motión of the planets. Butthat he was one of 
the discoverers of these extraordinary propositions does not seem to be true, among 
other things' for the following reason. Ptolemy says in the l1th chapter of his 
4th hook that Hipparchlls encountered a difficulty because by assuming the moon 
to move on an epicycle he reached another result than by assuming it 
to move on an eccentric circle. He further proves that this difference was not due 
to the difference between the two hypotheses as suspected by Hipparchlls, but 

1) Syntaxir I, cap. 13. 
I) By "addition and subtraction of ratios" Stevin means what we should eaU "multi­

plication and division of ratios". 
3) In the Duteh original' the orthography Timochares is used. This Greek astronomer 

lived at Alexandria around 230 B.C. 
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. vermindering maer om t'voornemen te bewijtèn) nkt beg~epèn en heeft ,wan t 
Matb,mati. anders het waer Co veel al oft yanant wel verfiatnde *. t\viCconfiich bewijs vant 
C,"" J.mon- !actftc voorfiel des eeraen boueK van Ellc/ides,noehtansdaer na totte dadelicke 
flwiontm. en'áring eommen~~ , twiWclde of de ,twee viercanteo.der twee cortae lijden 

eeflsrechthouckigen driehouc'X,even fijn ant viercant der langfie lijde, omdat 
hyCc dadelic& bevint te verfèhillen,fondene weten dat Cukx niet en cO\llt deur 
ghebreckdes voorftels,màer deur fey Hng der handen. ooghen, deur miCreke­
ning,of ander ongeval.. Angaende dal Plolemeu. int z Hooflflick fijns 3 boucx, 
de manier van Hypparchusprijfr voor die de,r oudm , nopende het vinden del 
Sonnens plaers tuifchen de vafiefierreo, .001 daer uyt de lanckheyt des jaers te 
berekenen, we1cke placts fy meynen de ollden ghefod)t te hebben deur de Son-

So!fliti. nenscvenaeI breede doen Ce was in baer * Noort(lant; wekke onderfoucking 
dli",.I.. liJ1'Parchiu;tric~ nieerder feketlieytdededocnfe indelentfne was. Hierop f~gt­

men,datCy die door foodanige langdu«igl)e feltfaem ocftèningbenen aeeroo~ . 
gingheri;gherocht waren ter kennis van . .dcI Dwae1ders middelloopcn.nieten 
foudenbcmerckt hebbcnfoo4anighe eI\'afinghen gantf'h .on,bequan)çJiék in 
Sonftant ghedaen teworden,kk en fienrlergheen teyeken af: Macr ,by aldienli: 

.. haercriiatinghèn in Sonfiam ghedacn hcbben,fooHinarchus fcgh!.,t~tevc:[; 
moedcmlatfplcxniet enghebcurdc dClIr.onderlouckillg vande SOllDen.scvc:~ 
natrbreede;,tn3uveCl ceIffietmCerdcrfel<l:rhc:yt deur t'nemen derfc!lijnbaci' 
duytl:cracrlarigde tuffchen:haer.en cenige der vafie llerre.lh ,Want fe ,bene\'en de 
Son,:ilfmcn,vlietelickghenow:h freerooght, ghdien connenwordcn:l'weJck 
:l'1/'Jlemtm,oilbekent werende,fo.en fcru jJlt [Ij nvetheffing vanHipp4rthrfd vont• 
boven die van fijn oudcvoorganghers in gheen gbenouchfaem reli,en,g!=gronr,. 
Soo,veel TitJIoçhares angaCt;dat hy alsglu:feyx is onlierde ft~flicke den ecrllen 
10ude gbcwceft~cbbcn ,dict'viildc:n:en opfchrijvc:n der plaelfc:nvande vafté: 
1terien.bellC!ftftichde : Anghefien hemliendiedat fegghcn • en TimowzrtS me, 
onbèkcnr.{Chijnen ghèwti:ftde befchpjS'inghen der Hcrneh.:loo~~,op\Vclc~e 
baer oudtrvoorganghersvan:vcrfchc:ydcnghdlaclucn,:de fienen in andcr for~ 
mèrive!;vinghen als voorep ghercyt is;futln (chijnt 'I'imoih4rtJ fukken ecrfien 
gaflaghet der \l'afteftcrrcJI'Diet ghcwedhe hebben" ,Tc l'neer, dat dc:r Dwael~ 
tfers midddloopen llypparthUsterhant ghecómmen,ghevonden [chijnen d,eul ' 
fcltetderbefchrljving,det vafte fierren dan vanTimocham,die 10@ vooIcleen~ 
fiemaetghebruyekte,fooin PfiJjèmtus tafelen bli;Ckt~ .. .. 

H E'TTW EE D E TEY·-CK'E NisdewonderJiCke'ervarentbcyt diewy lien 
tertijI); byde mcofchen inde Tekonft gewedhe hebben,waèr afmen een val\ 

.Illgtbrilm. de vrëcmdCfeltfaeinhedc'n houden mach de '" S!dreghel,dieoverweynic~ja~ 
teli deurAtábifche bouckenweer te voorfchijne gecommêis, daerafmendeut 
nàghel;ucn (chriften pieten merckt ghewetente hebbenCaWecll, achreen; 

.Arithmtlici. Griccken(wariilJiophanlkJ Is-jonck) ofRomeyneri,alWè:lcke gheen* Telders 
. diemen deurweerdicheyt Telders noemt;ghewedl: en fijn. Oockinfwnde dat 

hcmliendterroe noodighereetfchap gbebrack,namelick tallelIcrs, lUetCooda. 
1')îghe thl~nde voortgaIKk als de uytghefprpkengetal~n hebben, JO walt hem .. 
lien onmenghelick; • Matr rnochlen'fulckc:teIdersfijn';alsdie Jlurnetpennin .. 
ghen lcgghcti,of rriet.~ri~~fèhreefkcns rèkcnen,ofdieighclijcke •. Dele ,taltey' • 
. kens vanlhiende VOOllgailCk fijn inde Arabifche·fpraeck weCrom.voortghc~ 
ëommcn,in fukker voughel'l dalrnen:daèr me aov311ghende,m3:ctt Iec:ren wat . 

. t'ocgin ofpuntdes ghetàlsîs, t'welCkde letckenrijt(ickmeen vanden anvang 
.mitartm. der vcrmacidc Griecken lot nu toc) qualiCk verfraende,ghefcyt heeft de * een. 

hey! te weren: ,Want ç!en ,EdelenHoochgeleerdcnHeer ioftphusS,a/igtr,heefc 
. ~~ 
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to his faulty calculation or some other accident. This being so, it may apparently 
be concluded that HiPparchus, though many other discoveries were attributed to 
him, was not the discoverer in pa~icu1ar of the theorem by means of which it is 
proved that the two hypotheses give the same result, but much rather that he did 
not understand this theorem (which we do not say to belittle him, but to prove our 
intention), for otherwise it would be as if a man, though properly understanding 
the mathematical proof of the last proposition 1) of the first book of Euclid, yet, 
when afterwards it comes to practical work, should doubt whether the two squares 
on the two shortest sides of a right-angled triangle are [together] equal to the 
square on the longest side, because he finds them to differ in actual practice, 
without knowing that this is not due to a defect in the proposition, but to errors 
of the hands or eyes or to faulty calculation or some other accident. As to the fact 
that Ptolemy in the 2nd chapter of his 3rd book praises the method of HiPparchus 
above that of the ancients, concerning the finding of the sun's position among 
the fixed stars,. in order to calculate therefrom the length of the year, which 
position they thought the ancients had sought by means of the sun's equatorial 
latitude when it was at its summer solstice, whieh research Hipparchus carried out 
with greater accuracy when it was at the vernal equinox, - to this it is said: I see 
no evidence that those who through such prolonged and exceptional practice and 
watching had arrived at knowledge of the planets' mean motions should not have 
noticed that such observations are made quite improperly at the solstice. Now if 
they made their observations at the solstice, as HiPparchus says, it may be suspected 
that this was not done by seeking the sun's equatorial latitude, but rather with 
greater accuracy by taking the apparent ecliptic longitude between the sun and 
some of the fixed stars. For if we walch diligently enough, they can be seen by the 
side of the sun; and since this was not known to Ptolemy, his exaltation of 
HiPparchus' discovery above those of his ancient predecessors seems to be founded 
on insufficient grounds. As regards Timocharis, viz. that - as has been said -
he should have been the first among mortals to have diligently practised the finding 
and writing down of the positions of the fixed stars: since those who say this, 
and Timocharis as well, seem to have been unacquainted with the descriptions of 
the celestial globes on which their ancient predecessors of different nations marked 
the stars in other figures, as has been said above, Timocharis does not seem to 
have been this first observer of the fixed stars. The more so because the planets' 
mean motions which were handed down to HiPparchuI seem to have been found 
by a more accurate description of the fixed stars than that of Timocharis, who 
used 10' for the smallest measure, as appears from Ptolemy's tables. 

The second sign is the wonderful experience in arithmetic which it has been 
found man formerly possessed, one of the curious peculiarities of which may be 
considered to be Algebra, which came to light again a few years ago from Arabic 
books, which subject, from the writings they left, is seen not to have been known 
to the Chaldeans, the Hebrews, the Greeks (for Diophantus is no ancient wrtter 2)) 
or the Romans, all of whom were no arithmeticians worth the name. Considering 
also that they lacked the necessary instruments, viz. numerals, with the same 
tenth progression as the numbers have when pronounced, it was impossible for 

1) Actually this is the penultimate proposition of the first book. 
") Diophantus lived at Alexandria about A.D. 250. Stevin seems to have amistaken 

view of the epo<:h when this mathematician Hourished. Ris Arithmetica is actually 
a textbook of algebra. . 
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mygetoont,dat de Arabiers daer voor teyckendé c:enpUI'lt, aldus. t'felve oock 
punt noemcnde,en wierden die punten onder de talletters ghebruyckl in placIs 
daerwy 0 fiellen,overcommende roettel ghene wy overeenighe laren in ónfe 
Franfche Arithmetique onder de 2 bepaling daer affeyd.en. O'oirfaeck waerom 
in plaetsvan dat punt,bydeEuropianen nU ·ecno ge fielt wort,acht ick dere,dat, 
w}' ghewoon fijn pumen te ghebruycken int eyode en onderCcheyding dei: ge­
f,hreven redens, weleke punren oock dièkwils a·chrerghetalen volghen • maet: 
Joomen dacr punten fielde, fy rou den tWijfeling maken oft een punl wa et des 
ghetals,dat onbehoirlick \'ermcerderende,oft een punt als ondcrfchcyt des re-
dens,en om fóodanighe twijIfcling te voorcommen,heeftmen het puht veran-
dert, en daervoorecn 0 gheCchrevl:n. Nudan 0 inden Wyfentijt puntgehee-. 
ten hebbende, wy [ulIent om die Ie volghen nu vóorraen ooek dien naem ghe" 
ven,en dat tot onderfchcyt vant meerconfiich pUnt, Talpunt llo·emen, verlaten~ 
de decrIk naem Begil1,diewy daertocduslanghe gebruyckt hebben.Angaende 
dat fommighe niet ghenouch deurnalUcrIicke redenconncl'i oitdeelen, hun 
ghcdraghen totte * loofweerdicheyt der ghene die daer af ghehalldelt hebben, AAt.,;,.- . 
iek acht die op een goeden weeh re weCen, midts dat fe de loofweerdichne loof· '.m. 
weerdicheyt yolghen,dat fijn de en'aren Teldersdes WyCentijts, en verlatende 
Griecken diegheen telders en waren, noch volcommelick filn en con den deur 
ghtbreck van rcchte talteyckens als voorengheC'eyt is : .want hoe wel Egt/Mes· . 
. fchool~e Telconfijghc * venooghen befchrijft, die uyt den WyCemijt t'fijnder ·7f,mtmlft •• 

hant getocht warcn,daer CI1 fijn * werekllucken noch * Teldact by, weIckeals Probltmai. 
ghe!ê:yt isonlam:x te ,'oorfehijn commen fijn in Arabifche fpraeck. Sulcx dat rIt'1.At /Jra.j 
Et/eltdes verloog~.en ghetuyghenis ghcven des WyCentijtsdie 'tevoi:en geween Ar .. "",",,,,,, 
hadde,endoen niet en was.De reden waerom wy hier foernftelick van dit punt 
feggen,is dat brpalingder C'enheyt voor punt des gelàls,onder anderen getuyëh-
nis geeft des WyCentijtsdietWasdocnment punr teyckcnde en daer VOor hidt: 
En oock d~s Lecckcnrijls diet federt geweefi heeft,fo onvolcol1'unen * Telders Ari.bm.r;.; 
makende, als bepaling des deels der grootheyr voor punt der grootheyr', cos. 
OI1\'olcommen Merer~ foude mebrenghen. Noch caumen mercken, dat inden G.o~ 
·feIren Wyfentijt veel Tclconfiige werckingen met beronder lichticheyt afge-
"eerdicht wierden deur rekening op thiende voortganck ghegront. Om van 
t'welck breedee mlen teverclaren,hetis te weten dat alfooick over eenige laren 
de thiende befchreef,en my inbeelde met grootelichticheyt te meugen gebruytt: 
worden in deylingder houckmaten en bogen met thiendevoortganek; En alfó 
ick daer na de feh'e maniereyghentli'Ck befchreef,in fukker vougen als van dies· 
. inden volgenden Heme/loop CGjnder plaets een hooftfiuck ghemaetl: fal wor-
den met Ihkkeeortheyt als blijcken fàh 50 heb iek daer na bemcrtl: dat fgelijóc 
voor my al gedaen hadgeweeft,oft immers gedaë [eh een geweefi te fijné in oli~ 

- den tijt,die ick meynedatden Wyfentijtwas,olll dcre redcnë:De tilfel dc:r houe. 
matën van Rtg;omol1l411UJ,diens halfmiddellijn gedeelt is in 10000000, begrc:ep . 
in hacr volcommclick den thienden voorrganck die iek foeh t: Want nemendë 
de halfmiddellijngedeelt te fijn in 100 even deelen,in plaets \'an60der Egyptc­
naer!; , En daer nae my feIvell voorfte:iIende de: deeling te \veren vallthiende 
voortganck, in plaets der t'fefikhde vande Egiptenaers, iek bevantmet die tafel 
at ghedaen werdc,foo veel de hoilekmalcn angaet: En meende doen Rrgiomol1~ -
tamu daeraf een eerfie vinder geweell- te: fijne, te meer dat h y int begin van fijn 
houckmaetmaeckfcl,feght dat die voor hem g<:\veeft fijn, de middellijn in wey- . 
nich Itueken deelden,als Ptolemtll4 in IlO, t...,tIrzahtlin 300, declendeelck van 
dien in 60 (9 ,eilelcke: 1 ® in 60 0 .. Matr naderhant is my yet re viloren ghe_ 
conlnlèn,waa uyt ick nu andeIs veImoede , t'weld aldus toeginek: Alfoo iek 

. B eens 
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them; but they may have been arithmeticians of the kind who now count by laying 
out pennies or reckon with chalk marks, or the like. These numerals of the tenth 
progression have (ome to light again from Arabic books, so that, beginning with 
this, we can leam what is the origin or point of number, which the Age of the 
Ignorant (I mean from the beginning of the famous Greeks up to the present), 
misunderstanding it, stated to be unity. For the Noble and Very Learned Mr. 
losephus Scaliger has shown me that the Arabs drew a point for it, as follows: . , 
also calling it point, and these points were marked underneath the numerals, where 
we put 0, which corresponds to what we said about it some years ago in our 
French Arithmétique, in the 2nd definition 1). I consider that the cause why 
instead of this point a 0 is now used by Europeans is that we are accustomed to use 
points at the end and the demarcation of written sentences, which points alSo 
of ten succeed numbers; if there points were used, they would raise doubt as to 
whether is was a point belonging to the number, increasing the latter unduly, or 
a point destined to demareate the sentenee, and in order to prevent sueh doubt, the 
point was changed and replaced by a o. Now then, since in the Age of the Sages 0 
was called point, in order to imitate them we shall henceforth also give it this 
name and eall it Numerieal Point, so as to distinguish it from the geometrieal 
point, abandoning the previous name of Commeneement, which we hitherto used 
for it. As tb the fact that some people, not being able to judge sufficiently by 
means of natural reason, act on the authority of those who have dealt with the 
subject, I consider that they are on the right road, provided they fóllow the most 
authoritative authority, i.e. the skilled arithmeticians of the Age of the Sages, and 
do not follow the Greeks, who were no arithmeticians, nor could perfectly be so, 
through lack of the proper numerals, as has been said above. For though Eue/iJ 
writes elegant arithmetical theorems, which had come down to him from the Age 
of the Sages,. they include neither problems nor practice of arithmetic, which, as 
has been saidj have recently come to light from Arabic hooks, so that Eue/iJ's 
theorems bear. witness to the Age of the Sages which had previously existed and 
did not then exist. The reason why we here discuss this point so seriously is that 
the definition of unity as the point of number isevidence, among other things, 
of the Age of the Sages which existed when the point was drawn and looked upon 
as such; and also of the Age of the Ignorant which has existed since then, 
producing as imperfect arithmeticians as the definition of a part of a magnitude 
as .a point of the magnitude would testify to imperfect geometers. It mayalso be 
noted that in this Age of the Sages many arithmetical operations were performed 
with extraordinary ease by means of· computation based on the tenth progression. 
In order to explain this more fully, it is to be noted that while some years ago I 
described the Tenth and imagined that it might be used with great ease in the 
division of sines and arcs according to the tenth progression; and while thereafter 
I described this method properly, in such a way as in its place a chapter is to be 
made about it in the subsequent book on astronomy, with the succintness that will 
appear there, I perceived afterwards that this had already been done before me, 
or at least seemed to have been done in ancient times, which I think was the Age 
of the Sages, for the following reasons. The table of sines of Regiomontanlls, 
whose radius is divided into 10,000,000, completely comprised the tenth progression 
which I sought. For assuming the radius to be divided into 100 equal parts instead 

1) Vol. II B, pp. 495 et seq. 
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cen~ wilde onderfOucJrenofmen deur de houckmaetl~fc:l van Rtgiomolll41(f!J
1
de 

reden van des ront~ middçllijn totten omtreck,fó na foude vinden dat ~e palen 
blevcn tu/lèhcli depakri van Arthimttlts reden, of niet: Jek rach tot defenc:yn-

· de hoeveel de houckmaet van 1 (!) dede,: bevanife van 1909 »jn ftil4c: deelen 
altrer de halfmiddéllijn 10000000 doet, Maer die bouckinaet is bvCans even an 

· haer booch, oindes boochs c1eenheyt wiUe,dáctom de1~oO CD makenifc t'vie;­
rendeelrorits,fijn bycins even an ,S4oó.macl :l909;dat~ evi! met IS70S600iwaer . 
deu.r het vierendeelrón\s by na in fulCkcDredenis.· tott~ 'halfllliddellijn, als 
1.s7086oo tot 10000000: En vervolgens. herhcel ,oQt:dQende vic;rmacl fo veel, 
dats 61..~ 3 4400,is by na in fukken reden tritte hecl!~qUd!lclJijn,;tls 62.8 J440Ó toe 
2~OOOOOo. Defe reden bevant iek binncri ~ vçorfchrevenpalc:n .der reden van 
,Archimttlts,te weten deender als van .J:~1qt 1,~n grooterdan van U7 tot71.Nu 
alfulcken inval als ick hier hadde, van te willen onderfoucken de rederider mid­
dellijn tolten omtrc:ck deur de hou&maertafels,derge1i)ckeinval fchijm certijts. 
byde ouden oockge\vec:O: te fijn,om defc r'edencn:Ter h~Iit va.n Gt"giU4··PeuT •. 

. b4Chiti4 gecómmen (iJnde feker fchriftén(foo hy îeghi in fijn handel op' hou ck­
maermaeekfeI)inhoudendet'ghevoelen van vcrfeheyden geflachten, als India. 
neri,Egiptenaers,enArabiers,angaendede reden van des ronts middellijn totten 
omtrcck,datter oock eenige gewceft fijn diefe fielden op. van 2Cooo tot ~z 8 32, 
ghen()uchfaemde, fd veletters alfvoor~n,doch de ware reden noch wat na,erder. 
Maei: die dat dèden,enfulcken houcmaeu:ifcl gebruytl:cn,defclve tafc:1 haddede 

"middeUijri van z met ettelicke talpuiltCn~ wc:1ckein.menichte niet allee~ feven 
en w~ren,gc:lijck in ReglomoniA"U4 tafel,maermodl:en foot .fchijm van een tal. 
punt meer 1ijn,uyt oirfaeck.dat dit ghCt;l1 6z 8 3 Zp VIlO: gaet tot op de vijfde leller, 
da-er hetoofe ~aet vafi en gaettot op de vier~e; I'wek bJijtl alfmen de palë des 
redens veel oauwér neemt,gelijc gedaë heeft dë I/ermaerden * T cider M.Ludo/f 

~'Vä Ceulm,teweredat alfmende middellijn neemt QP zoooóoooooooooooooooo 
".. Sooisdçnomtrec;k.~nêrdan 61.83 1 8j307179586471§9+ 

. Maei:Iangherals··.·. .' ..' 62831853°717958647690 
'Ilidei vougen cSatteddlijnt te meughenbeOo.tcn worden,datmen voor Regio ... 

mD11I1mU4 tijt de halfmidddlijn inde hOllckmaettafc:l gedeelt heeft in 10000000, 
Ofin een ghctalmeteen tälpU1}t Illeer,t\vekkmen n'Ietrcden verm0e4en mach. 
4eil onbekenden wjfenujt ghewec:~ te hebbcn,shçmeICktdatter geen teyc.:ken 
~nisfukx in bçkendç tijt ghefehiet te fijn. . .. . 
· Tot hier tócis ghefeyt "an der Ouden dec1ing der houckmaten mctthiende 
voortgallek, m3er datfe boven dien oock: álroo.den booch, des vierendcelronts 
meugen g~ee1t hebben,oin daer deur te beeommé dc:lichtic;hi:yt. die indé An. 
hang desHemdloops verc1aert fal worden,dat machmë ver~ocn uytdes ronts 

lnf/rmnt'llt<l declingin 16Có,daermen voormael de* Wifconfituygcn in deelde,nat'reggen 
MAlbt_ van Ptol,mtll4 int z HoofUückfijns3. bOl).cx.waer uyt yolghdc dat ghcJjjck: het . 
,i,1I. vierendeel'rollts na de Egipfchewijfe in 90 tr, ghedeelt wort,en inde wifeonft­

niygèn eleke trapdickwiIs in vic;ren, niet tegenfiaende mçn in rekening de tfe-
. ftichde vOonganck volgli~c:Dat hier alfoo elek vierendeelronts in' 100 tI .g4e­
d~eIt wiert,en iiide wifconftt~yghen eleke :~p dick:wils in vieren,nict teghen­
fia~nde in rekeningen de thiendevoortganck ghcvolgt wielt. WaQt d;u fy ftel­
dersder tallc;tters met thiende voórtganek, en defreghc:lsvan.rc;kc~iDghen die. 
déUropfidu der thiende voÇrtganek ghewrocht wqrqell,glu:Jijckwy daer afint 
bouckder gheme,ngde Hoffen eyghentlickp.r fegghen fuIlen, niet en lOuden bc­
~erck.t hebben her groot voordeel derthiende voortganck,'indc dcyliilg des 
IOots foo dièkwü~ in Icken~ghC,\l der l:lemeUoopcoJe .... OOlen "oinmen~e.ten 
fcWjne niet.. . . '. 

HET 



- 611 -

603 

of the 60 of the Egyptians, and subsequently imagining the division to be in 
tenths instead of in sixtieths of the Egyptians, I found that in this table the work 
had already been accomplished as far as the sines are concerned. And I then 
thought that Regiomontanus had been the first discoverer of it, the more so as at 
the beginning of his trigonometry he says that those who preceded him divided 
tbe diameter into a small number of parts, e.g. Ptolemy into 120, A rzah el 1 ) into 
300, subdividing each of them into 60' and each minute into 60". But later on 
I hit upon something on account of whlch I now have different surmises; this 
happened as follows. When one day I wanted to investigate whether by means 
of the table of sines of Regiomontanus the ratio between the diameter of a circle 
and its circumference would be found so closely that the limits remained within 
the limits of Archimedes' ratio or not, I looked up to this end how much was the 
sine of l' and foundit to be 2,909, in the same parts as the radius has10,000,000. 
But this sine is nearly equal to its arc, because of the smallness of the arc; 
consequently the 5,400' 'constituting a quarter circle are nearly equal to 5,400 
times 2,909, i.e. equal to 15,708,600, so that the quarter circle is to the radius 
nearly in the ratio of 15,708,600 to 10,000,000. And consequently the whole circle, 
which is four times as great, i.e. 62,834,400, is to the whole diameter nearly in the 
ratio of 62,834,400 to 20,000,000. I found this ratio to fall within the aforesaid 
limits of the ratio of Archimedes, to wit less than 22 to 7 and greater than 223 to 
71 2). Now tbe same idea which struck me, viz. tbat of wishing to seek the ratio of the 
diameter to the circumference by means of the tables of sines, also seems to have 
occurred formerly to the ancients, for the following reason. Georgius Peurbachius 3) 
having laid hand on certain writings (as he says in his treatise on trigonometry) 
containing the opinions of different nations, such as inhabitants of India, Egyptians, 
and Arabs, about the ratio of the circle' s diameter to its circumference, there were 
al~o some who put it at 20,000 to 62,832, almost the same figures as above, but 
a l,ittle closer still to the true ratio. Now the table of sines used by those who 
did so had the diameter 2 with some numerical points, whose number was not only 
seven, as in Regiomontanus' tabie, but apparently must have been one point more, 
because this number of 62,832 is accurate to five figures, whereas ours is accurate 
only to four. This becomes evident when the limits of the ratio are taken much 
narrower, as was done by the famous arithmetician Mr. Ludolf van Ceulen 4), to 
wit that when the diameter is taken 

200,000,000,000,000,000,000 
the circumference is shorter than 628,318,530,717,958,647,694 
but longer than 628,318,530,717,958,647,690, 
so tbat it may apparently he concluded that before the time of Regiomontanus 5) 
the radius in the table of sines was divided into 10,000,000 or into a number with 
one point more, which time may reasonably be supposed to have been the unknown 
Age of tbe Sages, since there is no evidence that this happened in known times. 

1) Abû Isi}àq Ibr~îm Ibn al-Zarqàla, usually called Abraham Arzachel, was aJewish 
astronomer, who lived at Toledo in the second half of the eleventh century (c. 1029 
to c. 1087). 

I) The figure 227 instead of 223 in the Dutch text appears to be a printer's error. 
8) See note 2 on p. 315. . 
') On this Dutch mathematician, who lived towards the end of the sixteenth century, 

see the notes in Vol. II, particularly on p. 3 and p. 767. 
6) See note I on page 319. . 
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HET DER D E TE Y C KEN is de: Meelconl!:, want hoc 'wel de Griecken 
daer in feer ervaren lijn geweèft, doch wort by velen bevefiicht dat fyfe van an­
der gecregen hebben. Voorwaer een Ceer wonderbaerlicke con ft, vafi geruych­
Dis gevende van een feltfame wetenfchap der gene, wicfe oock meughen ghc. 
weeMijn,diefe 101 fulcken groolheyt gebrocht hebben. Hier afis onst'meefte 
bcCcheyt ghebleven inde beginCelen van Eudides, waer in benevens de fiofder 
Meelco.n fi,noch wat feer befonders, fcltfaems en nuuelicx IC lien en keren iS, 
namelick des Wijfcntijls oirden in befchrijving derWifconfien, daer afick 
inde volghende vernieuwing des WijCcntijls breeder mijn gevoelen tàlfcggen. 

Voo RVI E R D E TE Y C KEN fchijnt dalmen foude meugen houdé'dcn 
handel der Damphooghde, onlancx inde AIabifche fpraeck weerom IC voor~ 
fchijn commen. en hier na verclaert int EenclootCchriftsderde bouck betuy-
ghende datter eettijts by de * Wifconftenaers een fcltfaem onderfoucking ghe- M/Jtbtmdti­
weeft is vande wecrelts ghefialt en natuercns vcrborghèn cyghcnfcbappen. cos. 

HET'V Y F D E TE Y CK E N is den wonderbaerlicken feer fcltfamen han-
del der * StotTcheyding, by de Griecké on bekent, die ónlailcX begoft heeft hacr AkbimJ.t. 
weerom te verloonen, deur welcke de men(chen hel weCen der ftoffen' tot ·ha. 
ren grooten voordeele, anders onderfoucken en kennen, dan hemlien fonder 
die groole con ft meughelick was lebegrijpen.Hier in achlmen Htrmes Trifme-
giHN4 den eivarenfteil gheweefi te fijn daer fchriftelick befcheyt afbleven is, . 
doch on6ekcnt wie hy was, Uyl wat lant, of tot wattij! by leefde, hoewelmen . 
hem voor feer oudt acht. . 

Angaende dat de Griecken mei hun navolgers die phi/ofophJ genoemt wor­
den,bandelen vande natuer,Ceggende alle fiofte beftaen in vier beginCelen,"als 
cerde,water,locht,en vyer,mene vervolgen dieCer uyt rrecken : Sekcr bun neer­
fiicheyt is lovelick gcweefi,als gcdacn bebbendewatfe eonnen,maer wachacr. 
men t'was al van hOOIen feggen,met weynich befcheyt, Dlet veeldwalinghen, 
cn fondcrkennisderoirCaken, wantCeveel gehaelt wort uyt de dadclickeStof .. 

. fcbeydingdaer fy nictaf en wifien. 

Angaende dat defe weerdighe Conl!:, defc onuytpuitelickebrun der wijf­
heyt, by velen in verachting gheroc.u is. deur dien ettelicke hun daer in oeffc­
nende bedrieghers of mifièrs fijn, brcnghende ander lieden tot fc~ade.hun be. 
lovende gout te: maken van fiof gheen gout wcfende: Daer wort op ghefeyt, 
fulck mifbruyck te meughen firceken tot verachting del mifbruyekers. macr 
niet der looflicke Conft. . . . 

HET S EST E T E Y C K E.N is de·* GhccllhàndeJ, wact in men iëght dat Mil:;"" 
over feer langhe tijt eenighe vokken met kennis der oirfaken hun vlietclick 
gheoeffeni hebbcn, w:int hoewel fulcx fehrickelick is. foo mercktmen noch-
tans wat groote welenCchappcn datler uyt de * Wifcoofien volghde~ ,diemen ~ 
van foodanigbe grondclickc kennis voor oirfaeck houdt, en watccn feltfacm cW. 
wijf~eyt datler voormael byde menfcbcn ghewceU heeft. wcJ4cn tij! wy den 
Wijfcntijt noemen. 

Maer hoemen de faeck na ons meyning foude meugen anleggen om weer­
om daer an te gheraken,datfullen wy inde voJghende V ElI. C LAR I N G intse:­
mècn bef eh rij ven: En hoemen weerom totle voorgeweten kennis der Dwacl­
derloopc:n foude meughen commen, dat. fal inde bcfchri;ving der Dwaeldcr· 
loopen int beronder noch eyghcntlickcr ghefcyt worden. 

. Ba. MEl\CKT. 
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Up to this point we have spoken of the Ancients' division of the sines according 
to the ten~h progression, but that they may moreover also have divided the arc 
of a quarter circle in this way, in order thus to get the ease to be set forth in the 
Appendix to the Heavenly Motions, may be assumed from the division of the 
circle into 1,600, into which mathematical instruments were formerly dividéd, 
as stated by Ptolemy in the 2nd chapter of his 3rd book, from which it followed 
that, as a quarter circle is divided according to the Egyptian manner into 90 degrees, 
and in mathematical instruments each degree is of ten subdivided into four parts, 
in spite of the fact that in computations the sixtieth progression was followed, 
here each quarter circle was thus divided into 100 degrees, and in mathematical 
instruments each degree was of ten divided into four parts, in spite of the fact that 
in computations the tenth progression was followed. For it does not seem likely 
that they, having devised the numerals according to the tenth progression and the 
rules for computations which are performed with regard to the tenth progression, 
as we shall describe more precisely in the book on miscellaneous subjects, should 
not have perceived the great advantage of the tenth progression in the; division . 
of a circle so frequently occurring in calculations relating to the heavenly motions. 

T he third sign is geometry, for though the Greeks were greatly versed in this, 
it is yet confirmed by many that they got it from others. It i~ indeeil a very 
wonderful science, giving sure evidence of exceptional learning in those who 
brought it to such a high level, whoever they may have been. About this the most 
complete information has been preserved in the elements of Ei/did, in which 
besides the subject of geometry something very peculiar, extraordinary, and useful 
is also to be noted and learned, viz. the systematic order observed by the Age of 
the Sages in the description of mathematics, about which I will give my views 
more fully in the subsequent treatise on the restoration of the Age of the Sages. 

The fourth sign may apparently be considered to consist in the discussion on 
the height of the atmosphere; recently brought to light again by a treatise in 
Arabic and hereafter set forth in the third book of Geography, which states 
that in former times among mathematicians an exceptional inquiry into the form 
of the world and of nature's hidden properties took place. 

The titth sign is the marvellous and very unusual subject of alchemy, unknown 
among the Greeks, which recently began to make its appearance again, by means 
of which people are able to inquire into the nature of substances, to their great 
profit, in another way than was possible for them to understand without this 
great science: In this, Hermes Trismegistus 1) is considered to have been the most 
skilled of those of whom written information bas come down to us, but it is 
unknown who he was, from what country, or in what time he lived, though he is 
thought to be very ancient. 

As to the fact that the Greeks, with their imitators, who are called Phi/osophi, 
treat of nature, saying that every substance consists of four elements, viz. earth, 
water,· air, and fire, with the conclusions they draw therefrom, their diligence 
wllS indeed praiseworthy; for they did what they could, but alas, they had· it 
all from hearsay, with little real knowiedge, with many errors, and without 

1) Hermes Trismegistos is the mythical author ofseveral treatises on alehemy, magie, 
and philosophy. He has many traits in eomrnon with the aneient Egyptian god 
Thoth, the god of the craftsmen, scribe of the gods, and inventor of writing. 
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VANDE VERNIEVWING DES 
VVyfenil1ts,t''iJ/lelcft r4 rverclaring hoet fchijnt datmm de 

flec~ mocht anlegghm fJm a/kncx rv"Peerom te ghe-
ral{:n an fulck! gróote rv"Paenfchapperz alJfer 

inden VVyfent~t gmees1 frin; 

ANghefien het feker is de menfch tot cenighe tijt foo fèlt1àme groote we­
. tenlèhap ghehadtte hebben als inde cS bepaling verclaert is, en dat mijns 
wetensnerghensanen blijckt fijn vedLlnt een haèr vermindert te\vefen, foge..: 
vet met reden vermoen , meughelick te fii n dat hy daer an weerom foude con­
nen gheraken,by aldien hyder fulck middel als voormac1 toe gebruyckte. Tfel­
ve heeft my veroir1àeckt te fchrijven mijn ghevóelen, van t'gene de menfch nu 
ghebreeckt dat hy doen hadde: Alles vervatende in viCI leden, waér af de: fom­
me, die jçk daer n;le van clcke brcedcr velclarcn fal,dufdanich is. 

B 3 I LIDT. 
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knowledge of the causes, because these are frequently deduced from practical 
alchemy, with which they were not acquainted. 

As to the fact that this worthy science, this inexhaustible source of wisdom, has 
fallen into disgrace among many people because some of those who study it are 
cheats or evildoers, causing damage toothers by promising them to make gold 
out of matter which is no gold, to this it is said that such abuse tends to disgrace 
the men committing it, but not the praiseworthy science. . 

The sixth sign is magic, which is said to have been diligently practised a very 
long time ago by certain nations with knowledge of the causes, for though 
this is frightening, it is yet perceived what great learning has resulted from 
mathematics, which is regarded as the cause of such thorough knowiedge, and 
what extraordinary wisdom existed among men in former ages, which time we 
call the Age of the Sages. 

Now how in our view we can set out to attain thereto again, will be described 
generally by us in 'the subsequent Exposition. And how one might attain to the 
former knowledge of the planets' motions again, will be said even more properly 
in particular in the description of the planets' motions 1). 

[In connection with a conversation he had about the Age ot the Stfges with the 
jurist and humanist Hugo Grotius, Stevin reeeived trom the latter a list ot . 
reterences to classieal authors who asserted that a very long time ago mankind 
possessed marvellous seientitie knowiedge. He includes this list in his text.] 

Of the restoration of the Age of the Sages, being 
an exposition of how it seems one might set out 
to attain gradually to such great learning again as 
existed in the Age of the Sages. 

Since it is certain that at one time mankind possessed the exceptional, great 
learning that has been set forth in the 6th definition, while as far as I know there 
is no evidence at all that human intelligence has the least bit deteriorated, there 
is reason to assume that it is possible for man to attain thereto again if he uses 
the same means to this end as formerly. This induced me to write down my view 
as to what man now lacks which he then had, comprising it all in four sections, 
the sum of which - to be set forth in greater detail hereinafter for each of 
them - is as follows. 

1) See the no te on p. 608. 
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I LID T • 
. Ten ecrtlcn -ghebrekenons fcer veel dadc1icke ervaringèn dacrmcn de con­

ftenccn va(kngrontopghccft. Omtotfu1ckc crvarlnghcn te ghcraken 1 foo 
fouden hun Ceer veel menkhen t'Wnendacr IOC moeten bcghc:vcn. 

~ LID T • 

. Om tegberaken tot roogrooten mcnicbtc van mcnfcbcn als hier toc noo­
dieh fijn/oo fouden de voorfehrcven erVaringhencn odfcningen der wnfien 

G_ ghehandeltmoctenwordcnbyeen * gheOacht in fijn cyghen angeborcn rad, 
wcleke om wat bcfondcrsdaer in uyt te rechtCD, befonderlick goet foude moe­
ten wefenlwCIckickfedenden Wyfentijt nieten merek ghefchiet te fijn, uyt­
ghenomen byde Griecken, maeE dat allccnlickinl fuck der Meeteonft.wantde 
rc(\ en ucft niet. . 

!. L InT. 
Na dien gOede talen noodich fijn, men foudeom n~ goede talen te connen 

nachten, voor al moeten weten wacr in takns goelheyt beftaet; want die rechte 
kennis nu l:iyfoowcynieh men1èhenÏ5»datfe met ei'ander welenfchappc:n des­
Wyfc:nujts v~on:nfchiint. 

4 L I D.1. 
Angbdiengoede oirden in bcfchrijving eIi)ccring der conften, tot haer beo. 

voordcting1Ccr bchulpich is,t'waeroirboirdaerop vlietich te letten,en met goe­
cJcoirdcCl vandics t'beftete verkiefen. Tot welck cynde ick in Llofderwifconften. 
gbccn beter en mer~ d'oUdcndcsWijlèntijrs. 

VERCLARING DES I LIDTS. 
Macrom.v:ln elckdefervier leden brCccler reden te geven: En ten .ecrtleit dat 

ons veel dadelicke ervaringhen gebrckèn, daermen de conften een vanen gront 
op geefi,ick 1àl tot verclaring van dien beginnen met voorbeelt dcsHemelloops. 
tOl kennis van wcIckedic des Wyfenlijts openbaerlkk gherocht fijn deur een 
groole méniehte vanervaringhen,als brccder<1aerafinde 6 bepalinggbefcyt is, 
en noch breeder ghefeYI fal worden int ccrfie voorficl des volghenden bouelt 

. vande sOfllo8f, voort inde boucken der DwacIderlOopCn , daer wy berekende 
dachtafels voorbecltfche wijfe ghebruyekcn fullen al offe deur ervaringhen be. 
commen waren, en bethoonen hoe t'vinden der Dwaelderloopen mer deur' al 
cenander lichte anvanckcn voortganckcrijcht~ danmen fedal déD Wyfentijt 
ghebruyckt heeft. 

Al diloverlcylwefende, ickacbtopcnbaerghenoueb te Iljn,gbebrcck vaD 
overvloeI der ervaringen,oir1àcck Ie wefen dat de menfchen met groole moey­
te CD hooftbreking,hun tijt overbrcnghen met IC fOuQten Hemelloopfche ge~ 
daeDleD die alfoo niet vindeliek.en fijn •. T'gaet hier me, op dat kkt deur voor­
bedt van Ecncloolfche fiof noch opcntlieker verclare, als ·met eenen varende 

Tmd;n- langs de cant vant * onbekende Zuytlandt, en fiende de mont van een groote 
~v.~ .b- rivier daer uyt aldus beilote: Langs gloote rivieren ,(jjn vruchtbae,r landen: In 

vruchlbaer landen langs groote rivieren verkieli:n vee 1 menfcheil baeI woo­
lling:Daervecl mcnfchen woonen geraken goede Sleden: Daerom an die rivieI 

legghen 
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lst SECTION. 

In the first place, what we lack is a large body of data obtained by practical 
experience, on which the sciences can be firmly founded. In 'order to arrive at such 
a body of data, a great many people would have to apply themse1ves jointly to 
this task. 

2nd SECfION. 

To arrive at so great a number of men as is needed for this, the aforesaid 
experiences and pursuit of the sciences would have to be practised by a nation 
in its own native language, which, if it is to accomplish something exceptional 
therein, would have to be exceptionally good, which I am not aware has been 
the case since the Age of the Sages, except among the Greeks, but this in the 
field of geometry alone, for to the rest it does not apply. 

3rd SECTION. 

Since good languages are needed, one would,' to be able to strive af ter good 
languages, have to know before all what the excellence of a language consists in, 
for this proper knowledge is now possessed by so few men that it seems to have 
been lo~t along with the other sciences of the Age of. die Sages. 

4th SECTION . 

, Since good order in the description and teaching of the sciences is very conducive 
to their advance, it would be expedient to attend diligently thereto and· judiciously 
to choose the best, for which I am not aware of any better order in the matter 
of mathematics than that of the Age of the Sages. 

EXPOSITION OF THE lst SECfION. 

Now to speak in greater detail about each of these four sections, and in the 
first place that what we lack is a large body of data obtained by practical 
experience, on which the sciences can be firmly founded, by way of illustration 
I will begin with the example of astronomy, the knowledge of which was evidently 
attained by 'the people of the Age of the Sages' by means of a large body· of 
empirical data, as has been stated more fully in the 6th definition and wiIl be 
stated even more fuUy in the first proposition of the subsequent book of the sun's 
motion 1), further in the books on the planets' motions, where we shall use 
calculated ephemerides, for instance, as if they had been obtained by experience 
and show how the finding of the planets' motions thus starts and proceeds more 
easily than has been customary since the Age of the Sages. 

All this being considered, I think it is evident enough that the lack of plenty 
of empirical data is the cause that pèople sp end their time with great trouble 
and pondering in seeking for astronomical schemes which cannot thus be found. 
It is with this - if I may explain it even more clearly by a geographical example -
as with a man sailing by the shores of unknown Australia, who, seeing the mouth 
of a large river, should draw from this the following conclusion: Along large 
rivers lie fertile lands. In fertile lands along large rivers big numbersof people 

1) From tbis sentence it appears that originally tbe treatise on tbe Age ofthe Sages was 
intended to precede The Heavenly Motions, whereas it is now the introduction to the 
Physical Geography. 
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Jegghen grootewelvarendi: Steden. En of hy voort op fuIckghefieJde(deur een 
ghefien deel vam heel befiuytende) Cu1cke Landen en Steden in eaerte tcycke~ 
de, denekt eens wat Cekerheyt of ghelijekheyt die mette Landen foude hebben 
cn hoe fulcke oerten en fchriflen fouden overeommc:n metlc:t ghenc: men dae: 
nadadeliek Cagc:,want daerdeur machmen meI een verllaen, wat fekerheyt dat­
rel can wefen in befiuyt van eens Dwadders heelen loop, uyl een ghefic:n deel 
ghetrocken, en hoe dat fu1cke reghelen en fehriflen fouden eonnen overcom' 
men mettet ghene wy daer na dadelick fien. 

Nu fulcx als hier ghefeYI is vande noodighe ervaring hen in fiofdes Hemel­
lóops,dergelijeke is oock te verftaen vanander,als Ebbenvloer, tot wiens gron. 
delieke kennis ons lou ter ervaringhen ghebreken , dac:r int volghende 6 boud: 
afgheCeyt fal worden: S'gelijex vant Eenc\oots Stofroerfcl int volgende 1. bouek 
bcfehrcven : Voort Ervaringhen der * Sleroirdeelen, ofvoorfegginghen.deur I.JiÛ4'u, 
SIc:rren:Oockdcr * Slofreheyding: En Ghc:nefing, waerinmen (om niet te be. A~.I.~i.e. 
wijfen mct,Hippocraw fcgt)al een ander dadelicke oeffening foude moelen wc. Al< Jlmllt. 

Ccn foo in * opfnijding, als ondcrfoucldng vande ghcdaemen der cniyden en An4tOmia. 
'* Gheneemoffcn,die veel door fiofreheyding ghevondcn worden. Macr wam MeJiautUII­
van dek van defe int bef onder te fehrijven, meer tijts foude behouven dan my 'ot,.,... 
te pas eomt,en dan noodich fchijnt daer an te befteden, fo falickt eorlheyts hal. 
ven overfiaen. 

lek houdedan voor openbaer , dat ghelijck int eerftelidt gheCeyt is, ons feer 
veel dadc:lieke ervaringhen ghebreken,daermen deeon fien een valle grondt op 
gheeft. Maerom nu te verdaren dat (ghelijek daCI voerder fiaet) om tot fu1cke 
crvarnghen te gheraken,fecr veel menfehen t'famen hun dacr toe fouden moe­
tc;n begheven; ick fal weerom met voorbeelt des Hemelloops beginnen. Ten 
cerften, een menfch en can niet gheduerliek by dage by naehte, laer ilyt Iaer in, 
gafiaen de DwaeJders plactfcn en alles datler noodich is: Maer een recr groote 
menichte fulcx doende, t'ghene by d'een ghebreeekt, wort by d'ander bevon~ 
den. Ten rweeden;de ervaringhen van eenen, al warenre iiJ haer fél ven gewis, 
foo en verllrcekenfeanderen nochtans tot gheen feecker gront, om int veroir· 
denen d~r *" Cpieghelinghen daer op te werck te gaen, deur diender ghcèn prod" 7/,torianmi. 
af en is: Maer feer veel verfcheyden menCehens ervaringhen, die daer nác teghen 
ma\cander overleyt fij nde, bevonden worden fo na t' overeommen :ils de faeck 
vereyfeht,daermachmenoplleunen. Tot voorbec:\e van deren eonnen ver· 
fhecken de ervaringhen onlanexghedacn tufièhen den Doorluchtighen"Vorft 
Wil/tm Landtgraefvan Helfen,en den vermaerden *" Ga!lagherT~chobrahein obft,'f)4fo. 
dmck uytgaende: Ervaringhen voorwaerdiens ghelijckc ick.federt den Wyfen. ,on. 
tijt niet en merek ghebeurt te wefen. En fulckc foudemen dan met groote me-
nichte vinden. Ten derden,foo ilfer dickwils tOt fommighe plaelfen overtogen 
locht,inder vougheo.datmender in etteHcke weken geen Hemelfehe lichten en 
{iet: In fulckenghevallecanmendanhebben d'ervaringhen van anderen ghe· 
daen inde Landen daertclare locht was .. Ten vierdenfoofoudertulfchen de 
Gafiaghers een eergiericheyt en rwift te verwachten ftaen, willende elckliet fij. 
De voor beft bewijfen,waerme de conften(hocwel de menfchen daerenruifché 
int ftuck der reden hun dickwils mifgaen)gemeenlick gheen c1eene voortg;md:: 
.cn crijghen:Daer anders den handc:l by weynich menfehen beftaende, elek fijn 
vonden bewaerten verberght. 

Angaende fommigheachten de ftofte\Veerdich te fij n om vande gemeente 
ghehandelt te worden, en alleen den Vorften toefiaet: Mijn ghevoelen is daer 
anders, waarde Vor1l:endcs Eertrijcx fijn weynich,en onder die weynighe ilfer 

B .. luttc:l 



- 619 -

611 

choose to live. Where there live many people, good eities arise. Therefore on this 
river there are large and prosperous eities. And if further on this hypothesis 
(drawing a conclusion about the whole from the part he had seen) he were to 
draw a map of such lands and eities, just think what accuracy or similarity to the 
lands this would have and how such maps and descriptions would agree with what 
would be actually seen afterwards, for from this it may at the same time be 
understood what degree ofcertainty there may be in a conclusion about the whole 
motion of aplanet drawn from the sight of a part, and how such mIes and 
descriptions might agree with what we actually see afterwards. 

The same statement that has here been made about the necessary empirical data 
in astronomical matters also applies to other subjects, such as ebb and flow, for 
the thorough knowledge of which we merely lack empirical data, about which' 
something will he said in the subsequènt 6th book. Likèwise about the motion of 

. the earth's matter, described in the subsequent 2nd book. Further empirical data 
concerning astrological judgments or predictions by means of the stars. Also 
empirical data of alchemy, and medical science, in which (to avoidproving things 
by means of the statement: Hippocrates says) there would have to be much more 
practical work, both in anatomy and in the examination of the properties of herbs 
and medicines, which are of ten found by means of alchemy. But because it would 
take more time to write about each of these subjeds in particular than suits me 
and seems necessary to spend on. it, I will, for the sake of brevity, omit this. 

I therefore regard it as evident that, as has been said in the first section, what 
we.lack is a large body of empirical data, on which the sciences can be firmly 
founded. Now to explain that (as is further said there), in order to arrive at such 
a body of data, a gteat many people would have to apply themselves jointly 
to this ask, I will again begin with the example of astronomy. In the first place, 
one man cannot continually, by night and by day, year in and year out, observe 
the positions of the planets and all that is necessary; but when a large number 
of people do this, what is lacking in the observations of one man will be found 
in those of another. Secondly, the data obtained by one man, even if they were 
exact in themselves, yet do not serve others as a sure basis on which to proceed 
in framing the theories, because they have not been checked. But when the data 
obtained by a great many different people, having been compared with each 
other, are found to ag ree as closely as the matter requires, one can rely thereon. 
As an example of this may be taken the data recently obtained on the one hand 
by the illustrious Prince William, Landgrave of Hesse 1), and on the other hand 
by the famous observer Tycho Brahe, whose work was then being published: data 
indeed which I am not aware have been equalled since the Age of the Sages. And 

. such data would then be found very plentifully. Thirdly, the sky will of ten be 
overcast in some places, so that for some weeks no heavenly bodies are seen; in 
such a case one may then rely on the data obtained by others in the countries where 
thesky was clear. Fourthly, ambition and. rivalry would be apt to arise among 
observers, each wishing to prove his own work best, owing to which the seiences 
(àlthough men meanwhile of ten misbehave in moral respects ) usually make no 
inconsiderable progress, whilst on thé other hand, if the branch of seience is 

1) Wilhelm IV von Hessen (Kassei 1532 - ibid. 1592) was a diligent observer up to 
1567, when he succeeded his father; later he was able toattract excellent collabó­
rators to Kassei. He gave special care to the determination of time. 
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Juttel dicder een natuerlicke ghencghentheyttoe hebben. Siet-Cens tot voor· 
beelt van deren t'gene den Coninck LAlfonftIJ weervoer, die tottet maken der 
tafels op fijn naem uytgaende, over de vier hondert duylènt ducalC1l oncofien 
dede: Seker fijn yver t()[fu1cken confi was lovc:Jjek, maer wal iffer ey ntlickuyt­
gherecht?niet befondcrs,wanr ,{jjn Wifconfinacrs hebben rondt! nieuwe erva· 
ringhcn,te werck ghcgaen op Pto/tmttIJbloote,fielling,waer u)'lmcl'dicgroote 
fchatnict dan waronfekers ghcmaeckt en conde worden. Macr ddt: conit bydc 
ghemeente ghehandc\t wefende, men can allenuet meerder 1èJ< erheyt en ken. 

, lIisdei: oirfáken voor nict crijghen. , 
Nu fulckc voorbcelt als-ick hier tot verc1aring des VOOrnCI'l1enS ghetrocken 

heb nyt Hemelloopfche fiof,derghelijcke foudemen oock InC:l1ghen bybrengen 
uyt ander eonLlen: Maet'achtende hier meghenouch te blijeken dat om in elele 
veel ervaringhen tecrijgen~noodich is dat feer vecl menfchen t'famcn hun daeI 
roefoudenmocten begheven,ick fal dieomconheydls wilJcoyerllaen, ell 

, voortvaren. 

VER C L AR I N G DES 2 LID t s. 

Angaende hel iwecde lidi, IC weten dal om IC gheraken tOl foo grooten me~ 
nichte van menrchen als'hier toe noodich fijn,defe'oeffening der confien foude 
nloctenghehandeltwordcn byeengheilacht il1 fijn eyghen angheborcn tac\, 
welckeom wat befonderIiex daer in uyt te rechten , befonderliek geet foude 
moeten wefen,hier op fegh ickaldus : Soude een ghemeentc hacr in een conft 
oeffenen,fy foude moeten de tad verLlaen daerfe in ghcfchrel'cn is, t'welck haep 
eyghen rad moeLl wefen, want hoe wel ette1icke ouders hun kinders t'latijn 
doen leeren, waer in mende vrye confien nu meelt handelt, de felve fijn wey­
nichint:mfien vandegcmeente. Ten anderen leertmen de IOIlckheyt t'Latijn. 
oril hun eyntlick te bcgheven iotte Reehten,Godheyt,ofghencling:Hferondeï: 
de fulekeymantdie hèm dacr nagantfchelick tOlie Wifconften fchickt,dat ghe­
beUrt feelfelden,en.ghemeenelick teghen hun ouders danck,ghdijck onder an­
deren den vermaerden Gailager TUJchobrahe hem fchri jfr ghebcurt te fijn: DaeI 
jlfer onder die oock een grooten deel, welcke hun tijt voort deurbrenghen in 

P.a-. oeffcning der Latijnfche fpraeck, leerende vetrfen der * Dichters van buyten, 
amopaUe dingen die in gemeenet'làemfiJIacck voorvallen,cen latijns veers te 
connen vervoughen:Soucken voort bloe111kens "an woorden cn fpreucken om 
. in haer brieven en fchriftcn te pas tebrenghen:En hoe wd fulcke opgheto<:yde 
ftijl an fominighe mirhaecht,foo iffer nochtans veel ander dieder hun niet me 
verfaen en eonnen. In fomme men vintter onder foodanige wcynich die hun 
volcommdick lotte wifcon fien begheven , en daerom ifi noodich ghelijck wy 
ghefeyl hebben defe fiof ghehandcll te WOl den inde ghemeentens aenghebo_ 
ren tael. Doch moelfe daer'benevens noch geet fijn, èonnende al\es uytbeel. 
den dat toue faeck noodich is. Maer want dit ftuêk del talen een vandevoor. 
naemfic punten is,die my doen wanhopen van weeróm lOt een wyfelijt te mw­
ghen gheraken, ottl~at als vooren ghelèyt is, metten onderganek van veel we. 
lenfchappen des felfden wyfentijts,oock t'ondergcgaen [ehijnt fmenfehen ken­
nis of oirdtel van goetheyt dertaleil,en dattet fwaricheyt fal hebben hun dattc 
doen verUacn. foo moet ick 'na mijn vermeughen daer af breedc:r mijn ghevoe. 
lenverclaren. Tisopenbaerdatde Francoylèn (op datwy mervoorbeelt da: 
Franfche tael beginnen )de vrye eonLlen in haer fprac:ek meer befchrijvcn als an. 

der 
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practised by few people, each of them will keep his findings to himself and 
conceal them. 

Concerning the fact that some people consider the matter to be too sublime to be 
studied by ordinary people and to he fit only for princes, I hold a different view, C 

for the princes of the earth are few, and among those few there are few who 
. have a natural inclination for it. Just see, for instance, how King Alphonsus fared, 

who spent more than four hundred thousand ducats on the compilation of the 
tables published under his name 1). His zeal with respect to . this science was 
indeed laudabie, but what has been ultimately achieved? Nothing much, for his 
mathematicians proceeded without new-found empirical data on Ptolemy's mere 
hypothesis, from which with that large sum only something uncertain could be 
accomplished. Now when this science is studied by ordinary people, everything 
can be obtained for nothing with greater certainty and knowledge of the causes. 

Now examples similar to the one I have here taken frorp. astronomy, to 
explain my intention, might also be adduced from other sciences. But since I 
consider it is now evident enough that to obtain a large number of empirical 
data in each of them it isnecessary that a great many people should apply them­
selves jointly to it, I will omit them, for brevity's sake, and continue. 

EXPOSITION OF THE 2nd SECTION. 

As to the second section, to wit that to arrive at so great a number of men as is 
needed for this, the· aforesaid pursuit of the sciences would have to be practised 
by a nation in its own native language, which, if it is to accomplish something 
exceptional therein, would have to be exceptionally good, about this I say as 
follows: if ordinary people were to study a science, they would have to understand 
the language in which it is written, which should be their own language, 
for though some parents have their children taught Latin, in which the 
liberal arts are now usually treated, these are few in comparison with the people 
at large. On the other hand young people are taught Latin in order that they 
may ultimately study law, divinity or medicine. It rarely happens that among 
these there is anyone who thereafter devotes himself wholly t9 mathematics, and 
then it is against his parents' wishes,as e.g. the famous observer Tycho Brahe 
reports it happened to him. There are also among them a great many who further 
spend their time in practising the Latin language, learning verses of the poets 
by heart in order that they may apply a Latin verse to anything occurring in an 
ordinary ·conversation. They further colléct flowers of speech and aphorisms in 
order to quote them in their letters and writings. And although such an ornate 
style displeases some people, there are nevertheless many others who cannot get 
enough of it. Briefly, there are found few among them who devote themselves 
whÓlly to mathematics and .fo·r this reason it is necessary, as we have said, that 
this' subject should be discussed in the native language of the community. But 
in addition this language also has to be good and to be able to render everything 
that is required for the matter. Now because this question of the language is one 
of the chief points which make me despair we shall ever reach an Age óf the 
Sages again, because - as has been said before - along with the dec1ine of many 
sciences of the said Age of the Sages men's knowledge or appreciation of the 
excellence of a language also seems to have dec1ined, and it will be difficult to 

1) See note 2 on p. 315. 
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der vo\cki',t'welck wel oirfaeck is datter hemlien in haer gemeente meer men .. 
fchen daer in oeffené,dant foudë byaldienfernict afen handeldé,maer wantfa 
daer in Ceer veel GrieckCche en Arabifchc confiwoordë fiellé. de groole VOOlt .. 

ganc.k met kennis der oirfaké,om weerom 101 een WijCenrijllc geraken,en all, 
daer uyl niet volgen ;Want alCmëde confiwoorde"n nietgrondeliek en verfiaet" 
als by voorbeeh inde FranCehe taelle Ceggévan proO"phmft. ParaUaxt, '/{1dir, 
.Almil'h"afJlllrat, en veel dergelijcke, haer beleyekening geducrlick I'onthouden 
valt de gemeente laftich,de oeffeningmoeylick, verdrietich,en de Caeek vä flap. 
pc vooIlganck,fy en eonnë niet ver beleren gebreekigc conftwoorden die diek. 
wils beIer bepaling vereyfièhen,noeh de dwalingen mereken dieder uyt volgë, 
dan verblijden hun te eonnen Cpreken woordë die ander haer lantOieden niet 
en verilaen,en dat~cn hun met verwondering voor Hoochgeleerden hout. 
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make them understand this, I have to set forth my view of this more fully to the 
best of my ability. It is known that the French (to start with the example of the 
French language) describe the liberal arts more frequently in their own language 
than do other nations, which is probably the cause that more of the community 
study them than would be the case if they did not discuss them, but great progress 
use in their studies very many Greek and Arabic technical terms, the great progress 
involving knowledge of the causes, necessary to reach an Age of the Sages again, 
cannot result therefrom. For when the technical terms are not thoroughly under­
stood, as when, for instance, in the French language the, words Prostaphérèse, 
Parallaxe, Nadir, Almucantarat and the like are used, it is difficult for ordinary 
people to remember their meaning constantly, the study of the sciences is difficult 
and annoying, and the progress of the matter is poor; they cannot correct defective 
technical terms, which of ten call for a better definition, nor note theerrors 

'resulting therefrom, but they are glad that they can use words which others of their 
countrymen do not understand and that they are looked upon with admiration 
as very learned men, 
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[Ino~derto'sh'owhowthe tiseof good technicat" terms affects the pllrsllit ot 
'. scieflCè" Stevi1i points' to the word" proportion", which failed to be IInderstood by 
, stIldents of mllsical theory,ihlls leading to confllsed and unpractkàl systems of 
'tuning. If, however,ih,e Dutch word "evenredigheid" (" equi-ratio") had been 
used, equal temperament would automatically have been adopted. , 
. T he admixture of foreign words with a language, such as it takes plaee, in 

French, is an impoverishmàzt rather than an enrichment. Contrary to the genera! 
· view therefore Stevin asserts that the 'Prench language is neither rich nor suitable 
for scienee. There are indeed charming Frenchpoems, which Stevii1 himself has 

'read with great pleastire. But this· merely 'proves that Frarice counts many greal' 
· poets;' the language itself is extremelydefeetive, beeause it eontains solarge a 
· number, of foreign words which ordinary people do not IInderstand; --: The same 
· applie's'to Italian and Spanish, though' to a less extent; 

. Jn order to assess the value ofa language, Stevin wants to aseertain to whtI'J 
extrmtit'isable toserve as a v'ehicle for scienee. in partkular for mathematks.: 
French, Ita/ian, Spanish or Latin cannot express the mathematical scierices IInless 
by using Greek words. Greek on the contrary is a very suitable language, beeause 
compound words are formed very easily in that langllage. Even better is Duteh, 
which is able to forge even shorter and plainer compounds of this kind trom 
mostly monosyllabic basic words. 

T 0 prove this, Stevin gives lists of more than two thousand monosyllabic Duteh 
words, whilst on 'the other hand he finds only smalt numbers of m'OnolSyllabic 
Latin or Greek words. Af ter this he shows by means of four instanees how the 
meaning of Duteh eompounds is always unambiguous and immediately dear 10 
anyone. He who gains an insight into the character of the Dutch language cannot 
but marvel at its excellence. In historical times there has been no nation clever 
enough to grasp the great importanee of sueh a language strueture and to produce 
such a language. This language accordingly might have arisen in the Age of the 
Sages. lf the Dutch should properly appreciate again their langllage (which is 
spoken in its purest form in North Holland), they might help to bring about 
the speedy restoration of the Age of the Sages. 

Those who do not know what the language of science is, think that the 
aequisition of learning makes our lives gloomy and distracts liS from important 
practical matters. ThrlS there are many people who think that Prince Maurice 
by his devotion to the sciences is distracted from the business of government. 
But to this it has to be answered that the study of scienees in the systematic 
formulation and style of the Age of the Sages makes things easier and aids liS in 
accomplishing many great things. 

The modes of expression of scientifie style are next dicussed by Stevin, in five 
chapters. ' 

1. ,The style of Euclid, in which a rigorous distinction is made between proposition 
and problem. Each of them is subdivided info the supposition, the property 

to be proved, the construction, and the proof (datum, quaesitum, constructio, 
demonstratio). Such a subdivision presents great advantages. One ean first fully 
study the theoretical proposition, which one has to understand thoroughly,' 
afterwards one can then give one' s undivided attention to the practical rules 
(example: with multiplieation, division, extraction of roots). Ptolemy did not 
make IIse of this mathematica! style, which undoubtedly dates back to the 
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Age of the Sages. Peurbach, Regiomontanus, and Copernicus on the other hand 
did make use of it, just like Stevin himself in his Mathematical Memoirs. 

2. The propositions should be preceded by definitions. Stevin relates how in 
certain cÎrcumstances he had to get to know more about earthwork; wattling, 
carpentry, brick-Iaying, forging, etc. For this, the workers in these trades 
were his best teachers. He began by asking them for the meaning of the 
words he did not understand, wrote down the definitions of these words, 
and learned them by heart. It appeared that he could then talk quite easily 
with the workersand that he thus quickly improved his knowiedge. 
In Stevin' s "Arithmétique" all the definitions are given at the beginning; 
another time he would prefer to open each chapter with those definitions 
which pertdin to that chapter. ' 

3. Dichotomy. 
By this, Stevin means the c1assification of the subject under discussion into 

two (or more) possible cases; in the discussion of the spherical triangle, for 
instanee, the following cases are to be distinguished: 

the side AC is less than 90 degrees; 
the side AC is equal to 90 degrees; 
the side AC is more than 90 degrees. 

4. Anaphora: the iame concepts should invariably be referred to by the same 
terms 1). . 

5. The separate discussion of theory and practical application. In a final chapter 
Stevin shows that theory and practice are both necessary.] 

1) In rhetoric, this word designates afigure consisting in the repetition of a word or a 
phrase at tbe beginning of two or more successive sentences. 
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V A N T MEN G HE N DER * SPI E­
G HEL I N GEN D A E T. 

W' Arttrer int mck des oirdens noch een verfchil valt vant mehghen der 
, fpiegheling en daet,foo moet ick daeraf mijn ghevoden leggen, eerft 
haer beteyckening vcrclarende voor de ghene diet onbekeot mocht fijn; 

, Spiegheling is een vcrdochten handel fonder natuerlicke ll:of,ghelijck onder 
, P.,. Hypo' •• anderen fijn de Spieghelinghen des Spieghclaers Etlclid(s, handelende * deur, 

(no. fidling van groothetlenen ghetalcn, maer elek ghefchcydcn van: namerlicke 
flof. Daet is een handel die wefentlick met natucrlickcll:of ghcfchiet,als lanr 
en wallen ruettn,de menichte der roen of voeten tellen diedaill fijn ,en dier~ 
ghelijeke. T'befluyt vandevoorllellen der Spiegheling is volcommen , maei" 
der daet onvolcommen: Als by voorbeeltde Spieghding vint en bewijtl: dat 

p.,~mtlirA. den helft des uytbrengs vande * hanghende en gront eens wj[conilich drie-
, Ita,,;. , houCx, volcommelick gheeft het inhoudt des plats fonder eenich gcbreck of 

overfchot: Maer een wefentlick driehoutk van lant ofander glatter llofda­
delick ghemeten ftjnde, t'belluyt is daer af onvolcommen,eenfdeels om dat 
wy ghcenlangde foo riau meten en connen,datwt gheen du yfentll:e deel der 
dicktecens haersenfchilt,ofal waert by gevalIe heel effen,tis onbewijfeliçk. 
Ten anderen om dat gheen ruiruerlicke linien foo heel recht,noch natuerlit­
ke vlaeken foo heel plat en, ft j n,als de wi[conilighe bepalinghen vereylIèheh, 
of al waren IYfoo heel recht en plat, tcn is niet bewijfelitk. De eyghenfch:ip , 
en t'eyilde dcr Spiegeling is datfe' verllreckt tot [cker gront vandc manier 
der wercking indedaet,alwaermen deur nauwer en moe) elicker toelicht de 
volcommenheyt der Spkgheling fo na mach commen,als de làcclcs einde tOt 
Smenfchen ghebruyck vere}{cht. 

M",btllUli- Hier uyi: is te verft aen,dat wanneerfommighe de * Wifconfien van oll\'oI­
çM4r,u. commenheyt befchuldighen ; deur dien veel dadelicke werckinghen niet 

heel elfen uytencommeil,datter kennis gebreeckt des onderfcheyrs tulfchen 
lIItrbll>li- Spiegelingen Daèt,tuffchen Wilèonllighen en ru)'chwerckelicken handel: 
Çll"'. Want de Daet of* tuychwerckelicken handel om de bovefchreveh rede­

nen altijt onvolcommen moet wefen. 
Deferwee deelen Spiegeling en daetfijil fo vcrfcheydé,datincnich menrcn 

hem t'eenemael tottet een begheeft, fonder van t'ander kennis te hebben, 
YlIlwrfoati. ghelijck~emch leeraer ,ine.t fijn ~oeho?rders inde *ghe~een fcholen g~e:.. 
~. , beurt, diehun gheduerhckm Spleghelmgen oeffenen,als m Eucltdts * begm­
,rmm/U. kIen der Meetconll,fonder dadelfck fe meten landen, wallen, of vaten, of yet 

anders te doen daer de Daet in bellàèt : En weerom verkeert fo vimmen da­
delicke Lantmeters,welcke alle reghels diefe befighen gelooven, oftOell:aen 
mer te wefen,fonder inde Spiegeling t'onderfoucken de oirlàken en bewijs: 
Ia (Ommighcn cn weten niet datter fulcke oïrCàken en bc:wij5affijn. 

, ' Angacn-
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ON THE COMBINATION OF THEORY AND PRACTICE. 

Because, in the matter of orderly exposition, opinions differ with regard to 
the combination of theory and practice, 1 feel bound to give my view about this, 
first explaining their meaning for those who are not acquainted with it. Theory 
is a fictitious operation without natural material, such as e.g. the theories of 
the theoretician Euclid, which operate by the assumption of quantities and numbers, 
but each of them without connection with natural material. Practice is an operation 
which essentially takes place with natural material, such as the measurement of 
land and ramparts, counting the number of rods or feet contained therein, and the 
like. The conclusion of theoretical propositions is perfect, but that of practical 
propositions is imperfect. Thus, for instance, the theory finds and proves that half 
the product of the height and the base of a mathematical triangle perfectly gives the 
area of the plane surface, . without any deficiency or surplus; but when a real 
,triangle of land or smoother material is measured actually, the conclusion is 
imperfect, in the first place because we cannot measureany length so exactly that 
it does notdiffer by one thousandth part of a hair~s· breadth, or even if it is 
quite exact, it cannot be proved. In the second place because no natural lines are 
quite so straight nor natural plane surfaces quite so flat as the mathematical 
definitions require, or even if they are quite straight and flat, it cannot be proved. 
The property and the end of theory is that it furnishes a sure foundati~n for the 
method of practical operation, in which by closer and more painstaking care . 
one may get as near to the perfection of the theory as the purpose of the 
matter requires for the benefit of man. 

From this it is to be understood that if some people accuse the mathematical 
sciences of imperfection, because many practical operations do not produce results 
which are quite exact, they lack knowledge of the difference between theory and 
practice, between mathematical and mechanical operations, for practice or 
mechanical operation on the above account must always be imperfect. 

These two sections, theory and practice, ·are 50 different that many people apply 
themselves altogether to the one, without being acquainted with the other, as is 
the case with many lecturers and their audience in the universities, where they 
constantly study theories, e.g. Euclid's elements of geometry, without actually 
measuring lands, ramparts or vessels or doing anything else in which practice 
consists. And, conversely, practical surveyors are to be found who take on trust 
all the mIes they apply or regard them as true, without examining the causes 
and the proof in the theory; nay, some do not even know that such causes and proofs 
exist. 
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Angaende etrclicke feggh en de Spicgheling fonder Daet onnut tewefcn,hct 
fchijnt dat men de faeck met beter onderfeheyt foudemcughen inlien.Om hiet 
af mij n ghevoelen te verdaren, iek fegh by voorbeett aldus: Datmen ('werd; 
eensaerbeyders die boomenint bofehafhour, foudevooronnlltaehren, om 
dat hyder felf gheen huyfen,fehepen, molens, fluyfen, tonnen, kifien,beelden. 
cn dierghelijeke me en maeekr,dat en waer openhaerliek niet wel ghefc:yt,want 
hoewel fuleke wetenfehap in ec:n menfch looflick is, noch lans ghemerckt hy 
mei boomc:n af te houwen, an veel ander ftofleverr ,om ekk hem in fijn am­
bacht te oeffi:nen, [00 c:n is fijn aerbc:yt niet te verachtc:n: Maer dat hy die h0o­
rnen afhieuwe om Ie lal en verrotten, fondc:r nur daer af IC verwachtcn ,. dat 
waer dwafc:lickghedaen: En alfoo i!t ooek meue Spic:ghelac:rsin vrye conften, 
fy eonnen den Doenders ftof leveren en voorderlick fijn, fonder felfDocndc:rs 
IC: wefen: A Is den Spieghc:laer Euclidu, die wy niet en bc:vindc:n Doender ghe­
wc:eft re hebben, heeft nochtans voorftellen befchrevCD den dadelicken Bou­
meefters, Landtmeiers ,en ander docnders feer voórderlick iDen Spieghc:lacr 
Pto!tmeUd en meer ander die ghecn dadelieke Stic:rlien en waren, hc:bben noch­
tans rel;heIen befehreven den dadeIicken SlierIicn op groole Zcevaerden , en 
andc:r hun daer in oc:tfenende feer nur:la fuIcx dat de dade1icke Stierlien fe1ffich 
voor mcefters ach ten, als fy vèrftaen de regheJen door [uJeke Spieghelaers be­
fchreven, hoewclfe nochtans gheen dadclicke Stierlien en waren, Oaerom een 
Spieghe1aers Spieghelinghen die ander Doenders te fia commen , cn fijn niet 
onnut al en is hy fdf ghc:en Doendc:r. 

Tot hier toe deur etteJieke omftandighen verdaen hebbende wat Spiegeling 
en Daet beteyekent, foo is te weten dat d' oude Wifeonftenaers met ooek eue­
Iicke nieuwe, van yder dier IweedecIen onvermengt int bef onder handelen; 
welcke oil'den wy daert te pas comt oock volghen : Doch wantter by euelieke 
cen ander ghc:vocJen is, dic: Spiegheling c:n daet met malcander menghen, om 
teen meuq anden'famen te leeren, fo moet iek om breéder reden mijnsdoens 
te verdaren, daer af mijn ghevoeJen fegghc:n. 

Voor al [00 ift te weten dat der Menfehen natuediekegheneghenthcdenan_ 
..gac:nde de Daet feer verfeheyden fijn, waer toe noch hel pcn de oirfakcn die de­
fen anders ontmoeten cn dringhen als dien: Den cenc:n heeft natuerlicke luR: 
met eenighe dringhende oir faken toue Srercktebou, en dinghen de erijchan­
gaende: DenanderCD tot Landtmeten: DederJe tot Wijnfehroon: De vic:rde 
lot faken de groole Zeevaerdc:n belanghende: De vijfde lOllen * Huyfbou: De 4rrbit.a.. 
felle totte Spiegheling allec:n: De fevendc: tot Cltc:1icke van dc:fe,of tOt altemael, r-. 
met noch oneyndelieke ander.N u alfo een der; voornaemfte eynden vande be­
fehrijving der v'r)'e conften ftreckt, om daer deur te erijghen veel menfchen,die 
ten ghemeenen oirboire mei lichticheyt gheraken ter kennis van ,'gbene daeE 
fy hun toe be:ghc:ven,foo willenwy eensoverlegghen, of dat inde leeting ghe-
fchien can door vermenging des daets mette Spiegbeling,lot wekken eynde iek 
aldus fegh:Alfmen onder fpieghelighe voorftellen euelieke des daets vermengt, 
cn dar van eenafeomll ghetrocken uyr de oneyndelicke menichte diemen daer 
afbC:lèhrijfr, de felve daddicke voorllellen en rullen mi{fehien niet fijn van die 
afeomll daee den leerlinek na tracht: Als by voorbee\t, datmen inde MeeteonR: 
ru{fehen de fpieghelighe voodlclleri eenighe bcfchrijft des dac:rs, waer in voor-
beelden commen neem iek der meting deur het * [cbuyferuys. van ongherake- RJ_ 
licke veynftc:rs en pylaren van gheftiehten; Maer tOean ghebeuren dat den leer-
linek tot fulde: afeomll van Meetdae:t gheen luft en fal hc:bben,de:nekende mif-
(chien dattc:t inde: Daet luuel ghebruycx heef" oo,k ghe:en ghenouchfa(Jll fe:-

. ka-
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As regards the assertion of some people that theory without practice is useless, 
it would seem that this matter should be considered more critically. To set forth 
my view about this, I say, for instance, as foUows: it would evidently not be 
right to regard the work of a labourer, who cuts down trees in the wood, as useless 
because he does not personally make houses, ships, mills, canal-locks, barrds, chests, 
sculptures, and the like therewith, foralthough such knowledge is praiseworthy in a 
man, yet considering that· by cutting down. trees he supplies many others· with 
material with which each of them can pursue his trade, his work is not to be 
despised. But if he were to cut down those trees to let them rot, without~xpecting 
any benefit of them, that would be acting foolishly. And thus it is also with the 
theoieticians in the liberal arts: they are able to furnish. the pradicians with 
material and to be of use to them, without themselves being practicüms. Thus 
the theoretician Euclid, whom we do not find to have been a practician, nevertheless 
described propositions which are of great use to practical architects, surveyors, and 
other practicians. The theoretician Ptolemy and several .others, who were no 
practical navigators, nevertheless described rules which are of great use to 
practical navigators during long voyages and to others pursuing this art, even to 
the extent that practical navigators consider themselves masters when they are 
conversant with the rules described by such theoreticians, although nevertheless 
the latter were no practical navigators. Accordingly the theories ~f a theoretician 
which are of use to others who are practicians are not useless;' even though he 
himself is no practician. "'. 

Having so far explained by means of some ample considerations what is the 
meaning of theory and practice, I would say that it is to be noted that the ancient 
mathematicians as weU as some modern ones treat of each of these two sections 
in particular without combining them, an order which we also follow where this 
is proper. But because a different view is held by some people, who combine 
theory and practice, in order to teach the two things together, I have to give my 
views about this, so as to explain the reason of my conduct more fully. 

Before all it is to be noted that people's natural inclinations towards practice 
vary widely, a fact which is also promoted by the causes, which occur to and 
impel some people in a different way from others. One man has a natural liking, 
with some causes impeUing him thereto, for the art of fortification 'ànd things 
concerned with war, another for surveying, a third for displacing barrels of wine, 
a fourth for matters concerned with great voyages, a fifth for architecture, a sixth 
for theory alone, a seventh for some or all of them, with an infinite number of 
others as well. Now since one of the main ends of the description of the liberal 
arts is thus to get many people who, for the benefit of all, easily acquire the 
knowledge of the subject to which they apply themselves, we will consider for a 
moment whether in instruction this can take place by a combination of practice 
and theory, to which end I say as follows: If among theoretical propositions 
one inc1uded some practicalones, and that of a species chosen from the infinite 
nuniber described, these practical propositions may not be of the species the pupil 
is aiming at; thus, for instance, if in geometry among the theoretical propositions 
one describes some practicalones, in which there occur instances - lassurne -
of measurements, by means of the cross-staff, of inaccessible windows and columns 
of buildings. But it may be that the pupil has no liking for this species of practical 
measurement, thinking perhaps that it is little used in practice nor produces 
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, kerhcyt,om op fulck~ gevonden maten van pylaren in ander ghebou te we~ 
tegaen, of ander inyallcn die hem meughen t~ voor.commen: Boven dien en 
fal hydcrniet vinden *d'afcomft daer hy na trachl: Sulcx dat by almen hy aI wil 

, vèrftaen watter int bouek is, faI mócten leeren dal hy niel en begheeII IC weten. 
, MacI de SpicgheIing als eenoildentlick gcketent wcrckaIleen befchre\'cn fijn­
de. en den kctlinckdic vedlaende,,:y verfireckt hem tOt ghemccne gront, 001 

inoerliek te begriipcJl alfuIcken deel der Dact alshy uyt verfcheyden befchrc­
ycnDadcnintlicbt uytgaende, na fijn behaghen verkicfen fal. ' , 
, Voor 6efluyt, iek heb mijn ghevoelen verelaert hoet fchijnt dalmen de 1äeck 

an mocht Iegghen,()m merter tijt weerom te gheraken tOl fuIckegrooreweten­
fchappen aUrer inden Wyfenrijrghcweeft fijn,ghelijek r'voornemen was. En 
met opficht ván fulcken gIont,1àHek de voJghende handclinghcn bcfchrijven. 
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sufficient certainty to proceed for another building on the basis of the measures 
of columns thlis found, or for other reasons that may occur to him, while more­
over he will not there find the species which he is aiming at, so that if he wants 
to understand all that the book contains, he will have to learn what he does not 
wish to know. But if the theory alone is described as a systematic chain of 
reasoning and if the pupil understands it, it will serve him as a general basis for 
grasping mentally any part of practice which he chooses at his own pleasure from 
different descriptions of practice that are published. 

To conclude, I have set forth my view as to how it seems one might set out 
to attain gradually to such great learning again as existed in the Age of the Sages, 
as I intended to do. And with respect to this basis I will write the following 
treatises .. 
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