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VANDE ZEYLSTREKEN. TS

plactfens breede van 7 tr. fulck verfchil fou dan oock vant §7tr. fijn, dats over
de vijf ghemeene ftreken.
En hocmen nacrder den a@unt feylt,hoemen fulck vcrfchll op groote Iéyla-
gen merckelicker bevint,en dat om bekende redenen,die op een Eertcloot met
hacr behoirlicke reetfchappen openbaer fijn. Inder voughen dat Stierluyden
dic daer ontrent varen en landen foucken, noodich is van defe facck goe kennis \
te hebben,want t'ghebeurtden onverdochten wel datfe haer fchipopeen ander
‘plaets vindende dan hun gifling me brengt,fulcx ten eerfien wijten onbemerc-
kelicke afleydende firoomen , dacrafnochtans d’oirfacck mach fijn het bove-
fchreven niet gagheflaghen te : hebben na rbehooren.
Tot hier tocisghefeyt vande cromftreeck recht ooften weft anghefeyl, die
alijt cen ront is, maerdander (uytghcnomeu inde * middachronden en int Meridiam
middelront)fijn altemael * flangtrecken, wiens form en ghcdacntc dcuxdc vol- :;“";r &

ghcnde vooxﬁcllen opcnbacr fal worden. : S Spirales.

4 BEPALING

Ecrﬁc cromﬁrccck noemtmen dlc in yder v1crcndccl
desfichteinders naeft het middachrontis,d’ander volgcn— '
de heetde tvveede,en foo onrdcnthck voorttotte achtte,

dicaltijceen * evevvijdichrontis. Cireslispan
ralleluse

Alsby voorbeelt int vierendeel des fichteinders van noort tot ooft, de crom-
fireeck nacft het middachront,of andersgefeyt nacft het noorden,diemen cock
heet noort ten ooften, wort d'cerfte cromftreeck ghenoemr,noornoortooft de
tweede,noortooft ten noorden dederde,en fovoortmer d'ander totte achtfte,
-datis d’coftcromfireeck die altijt cen rontis evewijdich metrer middeltont: En
foodanich is oock d'cirden in d’ander drie vicrendeelen des fichteinders.
De reden waerom de cromftreken benevens de naem die fy hebbenna de
winden,noch gefeyt worden cerfie, tweede, derde, &c. is dufdanich:Anghefien
vier* lijckftandige fireké,als by voorbeelt de fireec van noort ten ooften,noort Hemologa,
ten weften,zuytten ooften ,enzuyt ten weften,in form malcander heel gelijck,
envan groorhcyt heel even G ijn, fulex dat deur de leering vaneen, d¢ ghcchcme
over alle vier verfiaen wort , foo vallet oirboif om oirdentlick van defe ftof te
handelen,datmen die als* afcomft een ghemeene nacm ghecft,teweten eerfte; Species,
als haer * gheflacht, om njct elcke macl vier winden tfamen tc moeten noe- Genys.
men, of maet een Ohcnocmt fijnde, datd’ander niet vergheten en fchijnen,

| NV DE
VOORSTELLEN

AI_foo fijn VORSTELICKE GHENADE int Jefen van Cq[mogmpbm_ '
PesricAppiani & Gemma Frif,ghecommen was tot Cap.13 prime partis:
Dacr na tot 7 Cap.in libello de locorum firibendorum rationc, Alwacr ftont de ma-
nierom deur ghetalen te vinden op wat fireeck d’cen placts van d'anderlight,
heeft het felve alfdoen overgheflaghen,om twee redenen , d'ecne dat den gront

uytwelcke de wercking ghcuockcn was daer niet byen ﬁont tenanderen 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 appreciable will this difference
be 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 those regions and trying to discover unknown lands, to be well acquainted
with this matter, for it sometimes happens to those who are not prepared for
it that, finding their ship to be in another place than according to their conjecture,
 they attribute this at once to imperceptible diverting .currents, though the cause
of it may 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 due east 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 by east, is called the first loxodrome, north northeast the second,
northeast by north the third, and so 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 quartets 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 by east, north by
west, south by east, and south by west, are quite similar in form and equal in- size,
so that when one has learned one of thém, 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, so that
we need not each time mention four points of the compass together or, if only
one is mentxoned it may not appear that the others have been forgotten.

NOW THE
. 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) Gf. Introduction, p. 482,
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96 4BOVEX DES EERTCLOOTSCHRIFTS,
: .ty doen noch niet ervaren en was inderi handel der platte en clootfchediie: -

" houcken: Maer hemydaer na inde felve gheocffent hebbende ;en ghedachtich- - -

fijnde ’geneinde bovefchreven hooftfticken overgheflaghen was, hecftin die; - - .-
- placts ten felven eynde. anider -manier van wercking ghedaen denr kennis der- -

".oirfaken, en dat nietalleen op de vinding der firceck van ‘d’cen plaets ot d’an- -
- der,maer oockopald’ onbckcndepalcn dxcdcx vallcn in (ulck vooxﬁcl 1 wclck .
, hxcx vcxvoughus als volght : S o

1 VOORSTEL e
 Wefendevan tvvee plaetfen ghcghcvcn drie palcn dc-i

fér fes : Rechte fireeck van deerfte plaets totte tyveede: - -

Rechte firecckvande tvveede placts tot d’cerfte : langde-
fchil = Schilbooch der breede van d’ecrfte placts Schil-
" booch der breede vande tvveede:placts: Enverheyt der

plactfen: Tevindend'anderdriconbekendepalen. . .
. TGEGHEVEN.L2etABC D den‘eertcloot ﬁ)n diens. mxddelrom BD, dcs .

felfden begin D, afpunt A, ecrfte plactst’punt Ejtweede placts tpunt E, m({'chenf' ‘

. welcke gerrocké is een gtootﬁc ronts booch E F als verheyt: Denrde fclvc twcc o

. plaetfen EF fijn gcttockc detwee v;crdcclcnroms AEG,AFH,endes punts E
" . breede E G fy van 10ts.cx fal fijn fehilbooch A'Edoen sotr. Vooxtdcs punisB

"~ breedefy F Hvan jotr.én fal fijn {chilbooch A F doen eotr.De lanigde van Efy°

D Gzotr.ende langde van Ffy D H 6o tr.fulcx dattet verfchil derlangde vande  *

_twee plaetfen EF isG Hdoende 4otr, Inder voughendat ‘hiet vinde {es palen,’
. ghcghcvcn ofbekent ﬁ;n dedrie, te weten AE; en AF, fchxlbogcn der breede,

" enG Hlangdefchil "TBEGHE E R DE. Wy moeten dé drieonbekende palen =

‘'vinden, te weten de techte firceck E F,datisop wat rechte firééck datmen van .
“EnaFmoetfeylen, ofanders dcgtoothcyt dcs houch EF Tcnandercn de~ o
‘ fireeck FE , dat is de :
‘grootheyt - des ‘houcx' © -
" AFE : Ten derden de - ;
verheydt , te wetende ' = ¢/
langdedes boochs EF.
~Merckt noch tot bree-
der, verclaring der faeck
datde fes palen int voor-

*ftel verhaelt, fijndefes’ [

“-ghemeene palen” eens |
- clootf{chen! dnchoucx,te
“weten dtie houcken en
© drie fijden , welcke in ;
“defe flof fnlcke namcn'- '

hebben.

TWERCK.

Anghefien de booch
GHyo tr.is, voorde
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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 to the second; 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 three 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 F, between
which has been drawn an arc of great circle EF, for their distance. Through the
said two places E and F have been drawn the two quarter circles AEG, AFH,
and let the latitude EG of the point E be 10°, then its complement will be 80°.
Further let the latitude of the point F be FH = 309, then its complement AF
will be 60°. Let the longitude of E be DG = 20°, and let the longitude of F be
DH = 60°, so that the difference of longitude between the two places E and F
is GH, making 40°. In such a way that here out of the six elements three are
given or known, viz. AE and AF, the complements of latitude, and GH, the dif-
ference of longitude. REQUIRED. We have to find the three unknown elements,
viz. the course of the great-circle track EF, i.e. what course one has to sail from
E to F, or otherwise the magnitude of the angle AEF. Second, the course FE, i.e.
the magnitude of the angle AFE. Third, the distance, viz. the length of the arc
EF.

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
angles and three sides, which in this subject are so called.

1) Stevin invariably uses the word “distance”, no matter whether it is taken along
the great circle or the loxodrome.
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grootheyt des houcx E A F,foo heeft de drichouck A E F drie bekende palen,te

- weten den felven houck E A F4otr. VoortdefijdeA E 8otr. en A F 6o tr.deus
r'ghegheven: Hier me ghefochtd'ander dric onbekende palen, worden bevon-
-den deur het 40 voorftel der clootfche drichoucken voor r’begheerde, teweten .. -
den houck A EF voorde ftreeck EF 55 tr. 51 @, wijckende fo verre vant noor-

den na t'ooften: Ende den houck A F E voorde ftreeck F E 100 tr. 44 (), wijc-
kende foo verre vant noordénover t'weften nahet zuyden : Of anders ghefeyt
van'weften na zuydcn 19 tr. 44 O+ Ende devertheyt EFg2 15 .

VERVOLGH.

Tis openbaer hoemen deur elcke drie ghegheven bekende palen,d’ander drie
onbekende vinden fal , fulcxdattet niet noodichen is befonder voorbeelden te
befchrijven van die vctfchcydenhcden in menichtefeer veel vallende, te weten
fes op elcke beghecrde paclderfespalen. TBEsSLVYT. Wefende danvan
vwee placifen ghegheven drie paten defer fes: Rechite ftreeck van decrfte placts
totic tweede: Rechte flreeck vande tweede placts tot decrfte: langdefchil: Schil-
booch der bréede van d'eerfte plaets:Schilbooch der breede vande tweede plaets:
verheytder plactfen: Wy hcbben ghevonden d'anderdrie onbckcndc palcn na
deneyfch,

2 VOORSTEL.
Oprechte ftreken te feylen.

"Nadien fijn VORSTELICKE GHENADE grondelick verflaén hadde
den handel der feyling op cromftreken dic hier na befchreven falworden , en
daer by verlijckende de rechre fireken datfe de confte wech gheven , foo heeft
hem behoitlick ghedocht, en d'oirdente vereyfichen , reghelen befchreven te
worden hoemen die contfte fireken foomen wilde feylen foude: T'welck oir-
faeck was dat wy daer ap letten, en t'gene ons van dies ontmoete by ghedachte-
nis flelden,daeraf bcfchn;vcndc twee voorbcclden t cexﬁc* tuychwctckclick Mechasicd,
tander w;fcon[’uch

7 Vborbee/t tuycbwmkelick

TGHEGHEVEN. Laetinde form der1 bepaling A en B twee plactfen op
den eericioot bereyckenen, A dact tfchipaf vaert, B daert fijn moet.

TBEGHEERDE. Men wil cen rechte fireeckfeylen vande plaets beteyc=
kent met A, totte placts bctcyc&cnt met B.

TWERCK.

Men fal vin A tot B trecken een verborgen oft uytvaghelicke, grootﬁcronts
booch,beteyckenende de rechte ftreeck die 'fchip feylen moet,daer na tpunt A :
gheficlt fijnde onder het * foppunt,endan de fopbooch ghclcyt over B, (y Wit Ponsts wer-
inden fichreinder, neem ick,dat B recht weft van A light. Ditfoo fi jndc men fici
falvan A naB fcylen recht weftwaert an ,by giflingdrie of vier * trappen verre, Gradss,
die commen; neem ick,van A tot H: Alwaer t "punt H gheteyckentfijnde;men
falt brenghen int middachront onder het toppunt , den afpunt fooveel verlee-

ghcnde als de faeck vereyicht,daer nade fopbooch andermael geleyt over ' punt
H 4 Bfy
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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 the side
AE = 80°, and AF = 60°, by the supposition. If by means of these we seek
the 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 viz the west to the
south. Or in other words: from the west to the south, 19°44’. And the distance
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
clement of the six.

CONCLUSION. If of two places three out of the following six elements are,
given: course of the great-circle track from the first place to the second; 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; distance between the places; we have found the other three unknown
elements; as required.

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

After His Princely Grace had thoroughly understood the method of sailing on
loxodromes to be described hereafter and, having compared therewith the great-
circle tracks, had found that they give the shortest route, he considered it expedient
and required by the order of things that rules 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.

15t Example, Mechanical.

SUPPOSITION. In the figure of the 1st definition let 4 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 a great-circle track from the place denoted
by A to the place denoted by B.

PROCEDURE.

Draw from A to B an erasable arc of a great circlé, denoting the great-circle
track to be sailed by the ship; if then the point A is placed under the zenith and
the vertical circle is made to pass through B, it indicates in the horizon, I assume,
that B lies due west-of A. This being so, one has to sail from A to B due west,
by conjecture three or four degrees further, which I assume 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 the pole as much as is required. If then

1) Stevin’s Trigonometry (Work XI; i, 13), p. 295. See Vol. II B, p. 755.
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4. Bovcx DBS EER'rcx.oo-rscnmrrs,

fy miﬁmden fichieinder dat B van H light neemick ; tr. vanweﬁcn naé. zuy-.'-' e
- den,-en daérom. falmcnop fulcken frecc yan Hna B feylen weerom by giffing .
ccmghe gofstL, verte , Cwelck fy ncem icktot 1, alwacr. richip g,hccommcn N
- fijde, men fal daet wieerom doen fulcx alfmen an H dede; alwacrmen oockbe-.
-yinden faldatmen dan noch zuydelickeran nae B fal moeten’ feylen. danmen ..
... .vanHdéde: En f'ghch)cx doende foo dickwils tot datmen fer placts. Bcomt, o
... men faldcbcgbccrde reche: freeck A B ghefejlt hebben: Mns welverftaende |
" darde fluckenals A H,H I,¢én dierghelijcke cleen ‘genonich genomen ijn; Wait .
hoewelin plaets van AH wefende cen grootfte ronts ftuck, ghefeylt wictteen
- cromme ftreec wefende cleenronts deel wat hoordelicker uytcommende, voort
", datix plaets van d'ander flucken des boochs A B,ghefeylt wierden anderciom- -
-mefircken wefende flangtrecxdeelen, doch met fulcke ftucken cleen gcnouch e
1t nemen, canmen maken dat foodanich ver{chil van gheenderachtenis. . Lo
Mcrckt noch dateer vant werck dufdanighe proef can genomen worden; Hct.. i
fchxpghccommcn wefeade totncem ick H, endatmen dandenr dadelicke ere:-
..varing mette Sonof fterren d’eertcloots breede bevint rovercommen. mettg.. . ...
- breededieH op den hcbotﬁcn ecricloot anwx;ﬂ dat gceft met reden vermoe-. ... ..
- den herfchipder rcchtc firceck. wcl gbcfcylt tc hcbben twelck volghcn moct .. ..
- -alfmen wclghcglﬁhccft. Lo —— S e R

RN

: V E R V 0 LG H
Soode vaettmoeﬁghcdacn ﬁ;n opt mxddeltont thkennehck datmcn alu,t b

ﬁaudc mocten varcn recht ooft of weft ; Maer mocrcndc opcen mxdda.chrom .
i, datmcn dan aln;: rccht zuyt of recht noorxroudc mocrcn vatcn.

zVoorbedtwfanﬂxb

TOHEGHEVEN- I.aet,

dcnecxtcloot beteyckenen, -
" A daer Ofchip af vaert,B.. .o
. :daert fijn moct Cdenal - .. ./
pumDEhetmlddchont,dcf.._,_f Ll 8
breedevan'A'isE A sotr.en A
vanB;sFBstr.entvcrfchd._ el
hactdctlangdmxs FEsze, - ° oof ot
TBEGHEERDE, Men.
wilcen rechte ftrecckfeylen - LU
-:-vande plaersbeteyckentmet - ... .-
: A, totte plaets beteyckent - gy &
mctB endat wifconftelick - - Ty R
vmdcn tcwctcndcur rekes oo T T
T kﬂl. SR ’ AR RS R EE TP )
' Tﬂmﬁlmtmﬁcdeel&:wm SRR
IckuetkvanA tot B cen grootfte rondts booch bcrcyckcnendé deredt-‘,j
teftreeck die t’(chip feylen moet : Dacr nae de felve'A B voorwaert tot darfe - -
hctmxdddrontonmoct,t’mlckfymb DacxnaedcnboochEAvootwaclt
‘10t
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the vertical circle is again made to pass through the point B, it indicates in the
" borizon that B lies from H, I assume, 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 sail
to B even more to the south than one did at H. And if the same is done until
one arrives at the place B, one has sailed on the required great-circle track AB,
provided the distances AH and HI 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 small circle, arriving slightly more to the north,
and if further, instead of on the other parts of the arc 4B, 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 assume, at H, and when it is then found by observation of the sun or the stars
that the latitude on the earth corresponds to the latitude of H on the globe, this
gives one reason to assume that the ship has rightly sailed on the great-circle track,
which has to follow if the conjecture has been right.

SEQUEL.

If the sailing had to take place on the equator, it is obv1ous that one ought
always to sail due east or west. But if it had to take place on a mendlan 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, A4 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 sail on a great-circle track from the-place 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 P}Ocedure.

I draw from A to B an arc of a great circle, denoting the great-circle course
on which the ship has to sail. After this I produce the said- AB until it meets
“the equator; let this be in D. After this I produce the arc EA uatil it meets the
pole C; then AC will be 40°, for when we subtract E4 = 50° from EC = 90°,
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_ VANDE ZEYLSTREKEN. 93
‘t6t datfe den afpunt C ontmioet,en fal A Cdoen 4o tr. wantvan E C go tr.ghe-
- trocken E A so tr. blijft voor A C 4o tr. S'ghelijex treckick F B voorwaert 1ot
datfe den afpuntC ontmoet:en-a1 B C doen 85 tr. want van F C go tr.ghetroc:
- kenFB s tr, blijit voor BC 85 tr.enden houck BC A, diens gxootheyt mcge.
' bxocht wort vanFE 83 tr. doet alsdefclvcoock 83 -

1 "Deel des cvvercy,

Omeerftte vinden op wat {treeck men fal beginnen te feylen vanA na B L0
moctick weten degrootheyt deshoucxC AB, want {00 veelfalmen mocteri
feylen vari noorden naweften. Om daertoc tecommen, foo heckt den felven
drichouck C A B drie bekende palen , deur.t’bereyifel, te weten den honck
" BCA$3tr.defijde A C 4otr.en B C85 tr. Hier me ghefocht de drie onbe-

kende palen, worden bevonden deur het 40 voorftel der clootifche drichouc-

ken, tewetén den houck C AB gztr. 8 @, delangde A Bvan d’cen plaets tot

i audcr 811tr. 41 ,en den houck CB A 39tr.45 @. Nu foo veel alsdoct den -

voorfchreven houck C A B,te weten 92 1.8 , foo veel falmen van A af moé-
ten beginnen te feylen van noordcn over weften nazuyden , ditis 87 tr. 52 ®
van zuyden na weften, welcke feyling gheducn neemick 4tr, verretot G toe,
fulex dat A'G doet de felve 4.tr,.

2 ‘Bere)z:[ L dienendetotiet 2 deel deseovercw.

Angheﬁcn dat de vinding der onbekende palen ecns, drichoucx fonder ghe.
. gheven rechthouck als de voorgaende, moeyelicker valt dan mctcen ghegeven
rechthouck,fofullen wy een bereyfel ftellen om int volgende te wercken deut
drichoucken met cen ghegheven rechthouck aldus: De driehouck BE D heeft

dric bekende palen,teweten den houckBF Drccht -mette fijdec FB s tr.deur .
t'ghegheven , en den houck D BF even fijnde metten houck CB A, doet deui
reetftcdecl deswercx 39tr.4s @:Hier meghefochtden houck D, en de fjde -

D B,worden bevonden deur het 34 voorftel dér clootfche dnehouckcn srewe-
ten dcn houck D s0tr.26 D, ende fijde BD 6tr, 27 O , dic vergacrt tor AB
SItr.41 @,comt voor A D 8818 @ ,

S 2 ‘Deeldesrm?ercx. B
Om te vmdcn op wat ftreeck men fal beginnen te fcylcn van G nd B;ick ucck

van C deur Gtorint middelront EEde booch CGH als mxddachront » wWact

.me G HD een rechthouckich dtichouck is, hebbende dric bekende palen,tc wes
ten den houck G H D recht, den houck D sotr. 26 @) deur het 2 bereytlel, en
de fijde G D 84 tr.8 @, want ADdoet 88 tr. 8 ® deur het 2 bereyufel, dacer af
ghetrocken A G doende 4 tr. deut veerfie deel des wercx, blijft alfboven voot
G D 84tt.4 ©: Hier me ghefocht den houck H G D, wort bevonden deur het
34 vootitel der clootfche drichoucken van 87 tr. 45 @ En op fulcken ftreeck
van zuyden na weften moetmen van G feylen naB, t'weélek 7 © zuydelicker is
danmen vin A tot G feylde , wane ghetrocken 87 tr. 45 ® , van 87 tr. 52 o,
blijft de felve 7 @« Nudan van G aldus ghefeykt hebbende foo verre men Oit-
boit verftaet, men fal om voorderte feylen dacr weeromn doen als an G gedacn
wiert,en dergheh;cke torander plaetfen foo lang datmen tot B comt.

Me rCK T ten ydat hoewel de bovelchreven 7/® zuydelicker tefeylenfo

weynichis, dattet met cen feylende {chip nict gagcﬂagcn ¢a can worden,doch
veI-
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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 magmtude follows from
FE = 83°, like the latter is also 83°.

1st Part of the Procedure.

In order to fmd 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°%,
the distance 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, from the north viz the west to the south, i.e.
87952 from south to west, which sailing continues, 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 get 88°8’ for AD.

2nd Part of 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 GHD is a right-angled triangle having three-known elements, v/z. 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 HGD is sought, it is found
by the 34th proposition of spherical trigonometry 3) to be 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, after having sailed thus from G as far as is con-
sidered expedient, in ordér 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 distance that it cannot be observed in a sailing

Stevin’s Trigonometry (Work XI; i, 13), p. 295.
%) ibid., p. 245.
*) bid., p. 245.
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o4\ 4 Bovck 'D"Es‘EER&'C"L'o'de'cﬁnx'ns,"

- 'vcrﬁactmcn daer deut datinen de volghende booch van G voortwaen rgroote -

mach nemen dan 4 tr. Maer foo d'eerfte booch te groot hiad genomen geweeft,
fulcx daumen op een minder met fckerheyt feylen can, tis kennelic datmen dan
. -derckeningop.ecn mmdcr booch behoort te maken. "Noch flactte gcdcnckcn
' datter'in dit voorbeelt op even boghen meerder verandering valt-by ‘purit B,
© " ~dan verderdacraf, want by B commende’, men fal moeten van zuydén na wc-': "
T ften fcylen allcenehck 39145 ®", (deur dien den-houck D B F'{oo gt6ot is)- -
- fwelek481. 70 ;zuydchckcr is dan docnmcn an A’ begoﬁ alwac: den’ houck

' -'-‘B AE bcvondcn wiért van 8711, 52®. -

S -MERCK T ten zdatfoomcnbcgeerdc teweten. de b:ccdc van ¢ puntG om - - -
* ' vonderfoucken offe deiit dadelicke ervaring foo bevonden wort, als van derge- .

* - lickeint 1-uiychwerckelick voorbeelt ghefeyt is- ;- men foude hier boven bene.:

- :-vensden houck D'G H des diichoucx D GH noch viriden de fijde GH,wantfe ...
' "0 debégheerdebrecde anwijtt. TBE SLVYT. Wy hcbbcn dan op rcchtc &zc. o
kcn ghcfcylt na den cyfch. L

3 VOORSTEL.

Cfomﬁrckcn tuychvvcrckchck te tcyckcncn. S

DcdadchckcEcrtclooxmakcrsghcbmyckcn verfcheyden middelen ‘en reet- e
fshappentottc teyckcmngdcx crom&tekcnelck daxhcm bc[’: bcvalt Ecn van_ o
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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, so 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, so as to ascertain whether it is found the same by observation as it has
been said in the 1st mechanical 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 sailed on great-circle
tracks; as required.

3rd PROPOSITION.

To draw loxodromes mechanically.

Practical globe-makers use various means and tools for drawing loxodromes,
each taking that which suits him best. We shall here explain one of them, not in
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Vanpe ZEYLSTREKEN. 9s

dien fullen wy hier verclaren, nict om inde daet naghevolght teworden, maér
om dattet wel uytdrucke den gront van t'ghene begheert is,en daer na beter ge-
" daenmoet fijn. Lact ABeencloot fijn , hier op befchrijf ick cenich cleenderx

rondt C.D EF, diens middelpunt G,welck rontick deelin 32 even deelen, trec- -

* kende van daer tottet middelpunt G 32 boghen,diemy de 32 ghemeene fircken -
- beteyckenen. Hierinanfien ick C G E voor de booch van noort na zuyt, en
F G D daer op rechthouckich voor de booch van weft nacoft. Dit foo fijnde.
ick maeck e¢n coper clootiche fcheefhouck GHIK op den cloot paffende , en
. hebbende de fcheefhieyt van een ftreeck,want foo veel doet den houck FG H.,
- Nughelijck hier ghemacckt isde clootfche fcheefhouck vaneea ftreeck, alfoo
- falmender meer maken tot feven toe , te weten voor elcke ftreeck eendie tuf-
fchen F C commen. Defe feven clootfche fcheef houcken bereyt fijnde, men:
fal nemen een ander cloot L M N O vande felve grootheyt als A B,alwaer LN
het middelront beteyckent, M den noortichen afpunt, O den zuytfchen, tuf.
fchendefetwee afpunten fijn middachronden ghetrockenals MP O, MQO,
’ M

Q

M R O,fnyende het middelront van trap tot trap inde punten P,Q,R. Hierop
teycken ick de cromftreecken alsvolght:Ghenomendatick eerft wil hebben de

gromme noortooftftrecck, foo ncem ick uyt debovefchreven feven coperen
’ cloot.

- 530 -



It

523

order that it may be imitated in practice, but because it shows very well the foun-
dation of what is required, and because hereafter it can be done better. Let AB
be a globe; on this I describe a small circle CDEF, -the centre of which is G,
which circle I divide into 32 equal - parts, drawing from there to the centre G
32 arcs, .which denote the 32 common 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 spherical angle of copper
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 spherical angle of one

point has been made, in the same¢ way others have to be made, up to seven —

 viz. one for each point — which come between F and C. When these seven

oblique spherical 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, O the.
south pole; between these two poles have been drawn meridians, viz. MPO, MQO,
MRO, intersecting the equator from degree to degree in the points P, Q, R.
Upon this I draw the loxodromes as follows: Assuming that I first want to have
the loxodrome of northeast, I take out of the above-mentioned seven oblique
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Mechanic?.

o6 4Bovek DES EERTCLOOTSCHRIFTS,

clootfche fcheefhoncken dien welcke de noortooftftreeck beteyckent, de felve
{yRSTV, diensfijde TV vervonght is op een der middachronden , alsop
M R O oo dat den houck des coperen cloothoucx paft op R ghemeene e des
middachrontsen middelronts L N sentreckvanRlangs R S cen liniken tottet
naefte middachront als tot X: vcrv'ough dacr naden coperen fcheefhotick opt
middachront M Q O,cn alfo dattet houckpunt R dan commean X: Treck dace
na van X langs de voor{chreven fcheefhoucx fijde het liniken X Y. En alfoa
voortgaende naZ tot datmen den afpunt na ghenouch is , of gheracckt ; men
fa] de cromme noortooftfireeck op den Eertcloot ghctcyckcnt hebben: Wy
fegghen hicr boven tot datmen den afpunt naghenouch is, of gheraeckt ,doch -
wifconftelick ghefptoken en can nict gherocht worden,wantde flangtreck fou- -
de oneyndelick daer rontom loopen en aliijt naerderen fonder gheraken; Macr
* tuychwerckelick can een fichtbaer afpunt gherocht worden.

Dreur t'ghene wy tot hiertoe ghefeyt hebben vande teyckening der noort-
ooftftreeck, isopenbaer de teyckening van al d’ander cromftreken ,en kenneo:
lick hoemen tot alle plaetfen eens Ecrtclootsde cromme feylfircken teyckenen
falnafijnwille. TBEsLVYT, Wyhcbben dancromfircken tuvchwerckc,
lick gheteyckent, na den eyfch,

Vande onfekerheys ;'na'e weorgaendevife van teyckening.

Want deur de gheduerighe en menichvuldighe verfetting van defen coperen
fcheefhouck R S T V onfekerheyt int werck can volghen , alfoo om dergelijc-
keredenen oock can in meerander tuych tot fulcken eynde ghemaeckt, ofal
waerder fckerheytin dat fulcx onbewcfen blijft : Soo ift te weten dat wy die
manierallecnlick hiergheftelt hebben,eenfdeels op datmen daer deur verftac de
onfekerheyt dieder isinde crom fireken alfoo op Eertcloobten gheteyckent. Ten
-anderen om dattet wel verclaert degront en eyghenfchappen der cromfireken,
daermen op boowen mach wifconftighe wercking,deur welcke de tuychwcrc-
kelicke meerder fckerheyt can cn;ghcn Als blijcken fal, eerft befchreven fi ;ndc
de tafelsals volght.

4 VOORSTEL,
Tafel der cromf’crckcn temaken.

De fomme defes voorfielsis,dat wy moeten vinden in ghetalen , hoe lanck
dat fijn de boghen als inde form des 3 voorftels- Q X, PY, endergelijcke, want
dieghetalen bckcntwcfcndc,cn nadencyfch van dien punten gheteyckent als -
X,Y,4,b, Z ;en van t'een punt tottet ande linikens ghetrocken,men crijcht de
bcghccrdc cromﬁrecck. Het vinden defer bagen foude meugen aldus tocgaens

EERS._TE MAECKSEL VANDE
TAFELS DER CROMSTREKEN

YaetR Z noch eensde vierde cromftreeck beteyckenen , daer af wy vinden
willen de boghcn X, P Y: Totdefen eynde fegh ick dat de drichouck X QR
dric bekende - palen hccﬁ tewetenden houck XR Q 4511, den houckXQR
techt,ende fijde R Q r tr. Hicrme ghefocht de fijde Q’ , wortbevonden deur
het 36 voorftel der clootfchc drichoucken van 59 ® 59 @. Omaute \indcn

¢lini
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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 drawmg 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 mechanically; as required.

Of the Uncertainty in the Foregoing Method of Drawing.

Because the constant and frequent displacement of this copper oblique angle
RSTV may result in uncertainty in the procedure, as may also happen for the
same reasons with other tools made for this purpose — or even if 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 XQOR has three known
elements, »iz. the angle XRQ = 45°, the angle XQR = 90°, and the side
RQ = 1°. 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 OX,

1) Stevin’s Trigonometry (Work XI; i, 13), p. 255.
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) ~ VANDE ZEYLSTREREN. . o7
deliniPY, ick treck debooch X ¢ evewijdich met Q P,en fal P ¢ dan cock doen
59 ® 59 ®,gelijck Q X: Sulex datter vanden drichotick Y ¢ X, gevonden moet -

- _ worden de fijde ¢ Y,om dic te vergaten tot P.,en dan te hebben de booch P Y:

" Hiextoe heeftden fclvcn drichouck Y ¢ Xdrie bekcndc palen,te wetenden houe
~ YXc¢y4str.denhouck Y ¢ X rechtende fijde X ¢ 50 @ 58 @, wantfo veeldoét .
- dienlangdetrapbuyten. tmiddelrom dcur d¢ ghemeeng tafel diemen daer af
‘maeckt, en hier na oock volghen fal;daer me ghefocht de jjdec Y,wort bevon.-
den dcur het 36 voorftel der clootfchc drichoucken van s9-® 57 @, die vet-
- gacrttot P so© 590, t:omtvootPY 1tr. 59.0 .56 @, e foo voort met

. dand’ander, ~ ,

TWEEDE MAECKSEL VANDE.
TAFELS DER. CROMSTREKEN.

Anghcﬁcn het maken van volcommen tafels na de voorgaende eetfte wuﬁ:

langhcr foude vallen dan my den tijt tockaet, oo fullen wy eenander ttellen,be-

fchrevenen onlancx uytghegheven deur Edmrt Wrighe, want hoewelfceenige
onvolcommcnheyt hebben daer wy inden Anhangder ciomftreken breederaf’
fcgghcn fullen,nochtins connenfe tot verclaring des voornemens dienen. ,
Tottet makeii vande volgende tafels der cromfireken wort eerft befchreven
als bereytfel een tafel der verfaemde (nyh;nen van 10 @ tot 10 aldus:

D¢ fnylijnvan 10 @ doet. 10000042,
* Daértoe de fnylijn van 20 @ doende 10000168 comt .+ 20000210
Daicrtoede (nylijn van 30 (® doende 10000381 comt - - 30000591,

En o voor;macr eyntlick falmen ovcral de vx;f lactﬁc fetters aﬂhycn,cn fal
e tafel fijn: als volght. -

1 TAFEL
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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. For this, 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 Wright2), for although they have certain imperfec-
tions, 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 assembled secants, increasing by
10/, as follows:

The secant 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 50 on; but finally the five last digits must be discarded, and then the table
will be as follows:: '

TABLE OF ASSEMBLED SECANTS

'degrees minutés . secants

Stevin’s Trigonometry (Work XI; i, 13), p. 255.
g Cf. Introduction, p. 482-483.

- 535 -




98

‘T AFELS DER

200

® ﬁﬁlheﬂ.

| ®

]hﬁﬁnq@f

.”-i‘C) (nylinen.

10

100 |

)

3L

|10 10}

6132}

200 |

20

'3:63

0] 20

6234

30|

300

30

3305

10 | 30

16335

40

400

40"

3408 | |10 40

| o377

50

500

;3@-:

3506

{1050

6539 .

o |

© 600

‘:-o

3606

1| o

6641

1 10 |

700

10

3707

11 Y1o

',53743

20 -

8co

20

3808

11 | 20

z;bx

"_900.'-

.30

3908 |

1. { 50

6845 .
6947

40]

1000

40

40609

11 | 40

7049

Sof.

‘lkJJ

‘50

111 s0.

. 7151

(]

o1

3200

9

';4216'

12| o

7253

‘io

" 1300

101

4311 |

12 | 10

7358

‘20

r100

4q12°

T2 | 20}

7438

UL L

30

1500

30

4513

| 12 4o

7560

4°

1601°

40

4614

12 | 4o

. 7662

wlw

50

" 1701

o

4715

12 [ 50

7765

w

_1801

o

4815

13| 0

7868

w

10

1901

10

4916

13| 10

- 7970

20

2001

20

so18 |

13 | 20

8073

3.| 30

2101

jo

5119.

13 | 30

8176

w

40

2201

40

S220

13 | 40

8279

50

- 2302

5321

13| so |

8332

©

2402

(o]

. 35422

4|0

8485

1 10

2502

$523

14 | 10

8588

20

2602 |

N
.Q

3625

14 | 20

8691

30

2703

w
o

$726

14 | 30

3794

4

2803

5827

14 | 40

_'8897'

30

2903

o
o

5929

14 | 50

9001 |

“wilp [Pl pd|pfjw

0

3C04

~ b ' T N : T - b
e |wlo|vjvio]lwijw|[w]ew|le|lw|lwlw]lglv|{wlwialo|alaloafalw]|uw]luwluwla

[

£
(o]

6030

15| o

9104

- 536 -




VERSAEMDE

SNYLINEN.

99

L)

ij?fﬁhen{ | #re.

®

V[nglinen.

Yer. | C)

js_

o

9208. 20 |

10

12358

20 |. .

9312 | | 20

20

12464

| 25 | 10

25 | .20

© 15610

15721

15

30

.;‘94?5; 20

30

12571

25 | 30

.13832

”is il

‘9519 20|

40

12678

25 | 40

.l$§4z

15 )

50,

9623 || 20

50|

11%735.

l2stsof

. 16Cs3

16 |

9727 | 21

(o]

12892

6| o

-:16165

10

éssi‘ 2l |

10 |

12999

26 Ilo‘

16276 |

20

9935, 21

20

13106 |

26 | 20

16388

1cojg 2r |

30

13213

'i¢~{3o

1649Q

10144 11

.401

13321

26}.40

16611

110248 | 21

13429 |

26 | .50

16723

13537

27 i_o‘

16835

_i6457 'zg

13645

10562 | 22

13753

27 | 10|

16047

l i7050

' 106671 122

13861

30 | 1773

‘10772 | 23

13969,

o] 17285

10877 | 22

50

14618

14186,

17398,

10

14205

.20

.14404 :

14513

.

1o v

.20

28 ‘ 30,.

28 | 40

17966

14731

T I4840

;is 50

" 13080

> | 18104

14950

| 18300

15060

18423

“lSIfb'

29 | 30

18538

15280

29 40 |

13653

15390 |

29 | s©

18768

15500

18884

- 537 -

]ﬁéﬁhﬂht

7512 |-
i76zs::
17738 |

17852.'




100 TAFELS DER

# @ (Pjlinen] (7. | © [faghinen. 1o ® |[oglinen.
130 | 10| 18999 [35 | 10 | 22565 40 | 10 [ 26358
0 | 20 RTITY; 35| 20| 22688 | {4020 | 26480
-  30} 30 | 19231 | | 35|30 | 22811 : 40 [ 30 | 26621
30 |40 | 19347 35 | 40| 22934 | |40 40| 26752
30 | s0. _19'464.!" 35 | O . 23057 40| 50 | 26884
31| o 1958 36| o 23180 41| o 27017
31 |10 | 19697 36 | 10| 23304° 41 | 10 27140
31| 20| 19814 36| 20 23428 4t | 20| 27282
31 | 30 19931 36 | 30 { 23552 41 | 30} 27416}
st [ 40| 20048 [ | 361 40| 23677 | |41 ] 40| 27599
31| so | 20166 36| so| 23802 | |41 s0} 27683
32| of 20284 37' o| 230937 l_~4'z S0} 278:8
32 | 10 20402 | |37 ' 10| 24052 | | 42 ‘10 27953
32|20 | 20520 |37 ’ 30| 241781 |42 | 20 28088
32 |30 | 20639 | | 37|30 243508 42 | 3o [ 28223
32 | 40 | 0757 37 | 40 |- 24430 42 | 40| 28359
32 | 50 | 20876 [ 37] so 24556 ) 42 | 50| 28495
33| o _.209; 38} o 24.683» 43 0. 28632
33{ 10| 21115 | |38 |10 24810 | |43 ’ 10.} ;2.2"74.69_
33 | 20| 21234 - '3$'| 20 | z,;gs's_’ 43 | 20| 28906
_33 ! 30| 21354 , | 38 ‘ 30 | 25065 “ 43 {301 ‘29044
33|40 | ‘2raza | [ 38| 40| 25103 | | 43|40 20182
1 337 50 | 21504 | |38 | 50 zila_zx © 43 | 5o} 29320
{34f o] 2i715{ [ 39| o} 25450 44’} 0| 20459
34 | 10:| 21836 139 |10 25579 | |44 | 10) 29598
34 | 20 [ 21957 3:9;[ 20 | 25708 | '4,4 ‘20 29738
34 | 30 | 22078 39 L_so (25837 | 44| 30 |. 20878
34 | 40 | 22109 ) |39 |40 25067 | | 44|40 | 30018
34 |50 | d2321 39 | 50 | 26097 | | 44| 30| 30150
351 o) 22443 lgo| o I 26228 451 o | 30300

- 538 -




VERSAEMDE SNYLINEN. ' 101

i | O [rjlimen| | ar. | @ [frjlimen, | [+ | ©. |foghimon.
4s | 10 3044;' ' 50'[ 10 | 34902 ' ss | 10 | 39857
45 | 20 30584 | 50 l.z'oL 35058 | sy_l 20 | 40032
45 | 30 30726 50 | 30 | 35215 ss | 30| 40208
45 | 40 | 30869 so 40| 35373 | |55 |40| 40385
45| 0| stot3 | | s0|s0| 35530 55 | 50 | 40563
46| o 31156 st| -of 35690 56| o | 40741
46 f 10 | 31301 51 10 35849 .56'i 10 40021
46 l__go 3}44.5 »51 20 | 36009 56 ' 20 | 41101
46| 30| 31590 | s1| 30| 36169 56 t--;o_ . 41282

146 |40 | 31736 | | 51|40 s6330 56 |40 | 41463
-;g—_;;_d;wh s1 | sO 36491 _56| 50. 41646
47 l o 32028 | s2 ‘ o ”36654 57 | o] 4.1829
47 | 10| 32175 s2 | 10| ses16| |57 10 42013
47,.| 20 | 33322 | 52 | 20| 36980 | | s7 ’ 20 | 42198
47|30 3270 | | 52| 0| syisa | |57 |30 azsns
47 l 40 | 32618 53 [ 40| 37308) | s7].40| 42570
a7 50| sa767 | [s5a|s0l 37473 | |57 |s0.] aarss
T 48 | o 32916 EL ’ o] 37639 58. 0 | 42946
48 | 10 | 33066. s3] 10| 37806 58 , 1o 4;i35_
48 20| 33206 | 53420 37973 58 | 20| 43325
48 | 30| 33367 sifs0| s8rer| 58|30 43516
48| 40| 33518 | |s3|40| 38309 —;; 40 | 43708
48 | 50| 33670 53| so| 28478 58 | so | 43901
49| o 33822 54| o 33648 59| O] 44995
49 | 10| 33975 | | 54| 10 38319 59 | 10| 44239
49 {20 | 34128 54| 20 ] 38990 | | 59| 20| 44485
49 |30 | 34282 54 | 30| 39162 59 |30 | 44681
49 | 40| 34436 54 | 40 | 39334 | 59140 | 44879
49 | so | 34501 | |[s4|so| 30508 | |59 50| 4s078

Vi0] ol 34746 1ss| o\ 30682 60\ oI 43277 |

- : = r

- 539 -




TAFEL DER -

102 .

o [ ©. fflimen| [ #r. | @ [pjlimen. | | o | ©. [ulinen.
60 | 10 | 45478 } 65| 10 I 5i030 {70} 10 ! 59960
|60l 20| 45679 65 | 20 | 52269 70120 | o257

60.] 30 | 45882 65 | 30 l 52510 70| 30| cosss |
60. 4.0.:4 | 46085 85 | 40 [ 52752 70 | 40 | 60856
60 1-50 | 46290 65 | 50| s2995| |70 s0| o159
61| 0| 464'96i 1 66 ,°_f 53241 71. é 61465
ﬁxr 4 10 l 46703 | | 66 | 10 I__;;487 71| 10} 61774
61 ,.zé } 46011 | - =66 20" © $3736 71 '.zo 62085
61 | 30 | 47120 66 3'0| 53986 71 { 30 | 62199
61 | 40| 47330 66 '4o_.| 54237 711 40| 62716
61 | 50 | 47341 66| so | s4491 71 | 50 | 63035
[e2 of arrss 67| of sams| |72| o e357
62 | 10 ‘. 47967 67 |. 10 , $5003 72| 10 6;682
62| 20 | 48182 '67'1 20 , $5262 72 20| 64011
62 | 30 48308 67. ' 30 } 553221 '72A _30' 64342
62 | 40 | 48616 67 | 40 l $5754 727| 40 | 64676
62 | 50| 48834 67 | so| s6o49 72 | 50| 65014
63 | ©| 49054 68 [ ° | s6315 737 o 65354
63 | 10 49275 68| 10 | 56583 ‘73 | 10| 65608
63 { 20 | 49497 68 | 20 56853 "73 | 20| 66045
'6.3 30| 49720 681 30| s7124 | | 73| 30| 66396
.63 | 40 | 49945 68 | 40 | 57398 73 | 40 | 66750
63 | 50| so171 68 | 50| $7674 73 {‘5_0_ 67107
64 | o 50399 69 | o 57953 74| o| 67468
64 | 10 | 50628 69 16 |. 58233 74 | 10| 67833
64 | 20 50858 69 | 20 | s$3s51§ 74 | 20 68202
‘64 30 »'._51090- 69 30 58800 73 30 68574
64 '40_ 31323 | 69| 40 | 59086 74 | 40| 68950
iﬁ‘_ﬁ&l_ 69| 50| 59375 74 | 50 | . 69331
{651 0] s5i793 70| ol 596671 -1 753 o ! 60715

- 540 -




 VERSAEMDE. SNYLINEN.

10
| ©. |faflinen. 7. | @. | [rglinen. 1, .| @ ]iiy"lim;
75 i Io | 70104 | |%0 1 10| 84354 ._s_f.uho 108865 |
75 | 20| yoao7 | |80 20| 84045 | | 85 lab| 110075
75 | 30| 70804 | |80 | 30| 85546 | |85 |'sq | trr3a8
75 | 40 | “7i296 80| 40| 86158 | |85 |40 - 1i2630°
75 | 50| 71703 80.| 50 36781 | :8,'5_i§__-.5_o'_ 113982
76] o 7uia) s of Sra1s| 861 o | s |
76 ’ 10 72330 - |81 | 10} 83061 . ‘_7116356':
1 _}6 | z§ ’ "72951 81 20 88719 | A!_iéil Lz;g; 113389
76| 30| 73377 | | 81] 30| 89389 | |86 | j07 1199035}
76 | 40 | 73808 { | 817 40| o073 86 | 40| 121675
76 | s0'{ 7azas | | 8|350 | 90771 | | 86] 50| 123444
77| o 74087 | |82 of 91483 | |87 o 125209
77 | 10 "751;,_:,‘ 82'] 1‘o_ 92210 87 A51c'>f’-iz7180
77 {20 75538 82 20| 92952 8720} 1291_73'»_,
77 | 30| 76047 82| 30| 93711 87‘]”'3“6 13149'8'; ‘
frr o] rosa | |82 (40| osass | | 87| 4o | 1ssnro
77| 50| 76984 | |82 | 50| 95280 | |87 50| 136437,
78 | o} 77462 83 , 0] 96691 88| o '139296"
78 | 10| 77947 83 10 | 96923 88 | 10 | 142205
78 | 20| 78438 831201 97775 | | 88 | 20 | 145407
178 | 30| 78937 83 30| o%648 | ) 88| 30| 149135 |
78 { 40| 79442 83 | 40 §9544 3,8‘»' 40 | 153213
78 | so | 79955 83 | 50 | 100464 88 | 50 | 157834
79 { o|70476 8.4. o 101409 89| o 163176
.79 xo] 81004 | 8¢ ] 10 ' 102380. 89 | 10 -169‘501‘-
79 20 l 81541 ‘841 20 ;03580 89?‘_'1'.0:_ 17"7259.
70 |30 | 8208; :84' 30 | 104409 89 |" 30 | 187284
|79 | 40| 82639 | 84|40 | tosa7r | | 89|40 | dors13
_ 79 | so v 83201 84 | 50 106565 89 | so | 226223 |
s ol 3377'3, 1’85} o ! 107696 90 | o ! aooooo

- 541 -

B4




104 4 BOVCk DBS EERTCLOOTSCHRIFTS,

‘Dit bcreytfctvandc tafel der verfacmde fm;llncn aldusghcdaen Gjnde,enom
nu tottet maken vande tafels der cromftreken tecommen , foo_laet inde voor-
gaende form R Z beteyckenen d'eerfte cromftreeck, falcxdat den houck X RQ
desdrichoucxX R Q nudot 73 rigs 0.Omre: vmdcn deboochQ X, ick aen-
fiede drichouck X R Qloor plat,om de cleenheyt der fijden , en fegh datfedrie
bekeride palen hecft,te weten den houck XQI} recht, X R Q 781r.45 ®,de fij-
de QR 1.1r. Hierme ghcfochtdc i )ch__ wort bevoriden deur het 4. voorfiel
der platte drichoucken van s1r.1 @ , dieick inde volghende tafel van d'eerfie
Cromftreeck ftel byde breeden nevens 1 tr.der langde. Om nual de volghende
breeden defes tafels met cortheyt te vinden , ick fic inde voorgaende tafet der
verfaemdefhijlinen wat ghetdl datter overconit mette bovefchreven's 1. 1@,
enbevinde 3014, want de s tr. hebben 3004,en noch 10fijn het everedelic dccl
voorde 1(D. Ditghetal van 3014 dicnt myintgemeen tottet vindén det ghc-
falenvanPY; 44, enal dander dxcrghehckc t'welck aldus toegaet: Totte 3014, -

“vergaert ander 3014, comt 6028 , daerop Vinde ick r'overcommen inde voor-
_gacnde cafel dor verfaemde fi jlmcn 10 tr: De felve ficl ick inde volghende tafel
van d’eerfie cromftreeck byde breeden nevens den 2 tr.derJangde,als voor P Y,
Daer na vergaerick totte 6028;andermacl 3014, comtgo42 ,dacrop vinde ick .
tovercommen indevoorgacndetafel 14.tr. 54 @, de felve (’ccl ick inde volgen-
detafel nevensden 3 tr, dcrlangdc als voor 4 4; En fo voost metie reft der fcvcn
Cromftreken, -

 MERCKT datick totte voorgacndc langdcn enbreeden der cromftecken,

" noch vervoughe hacr verheden,dat (ijn de langden derbogen R X,R Y,R 4,en
dierghelijcke om deur t'behulp. derfelvefonder certcloot of pl:mc caert , maer
alleenclick deus ghetalen , te beantwoorden de voorfiellen die vanden handcl
der cromftreken omgaen, en int volghende befchreven fullen fijn. Defe ver-

“heden worden aldusbekent. Om ten cerfien te vinden de verheyt R X ick fegh
den drichouck X'Q R te hebben drie bekende palen,te weten den houck X QR
recht den houck XRQ781. 45 @ ,en de fijde QX van s tr. 1. Hier me
ghcfocht defijde R X, wort bcvondcn deur het 4 voorftel der platte drichouc-
ken van s tr. 6 ® 54 @, dicick ftel in decrfte tafel by de verheden nevens 1tr.
der langde. Ten anderen om te vindende verheyt R Y, ick fegh den drichouck
Y ¢X te hebben drie bekende palen,teweten den houck Y ¢X recht,Y X¢78tr,
4s@yendefijdecY 4 tr.59 @,als blij& deur detafel;want tretk_mchc su1®, .

-als-even fijnde met QX, van P Y 10 tr. blijft voore Y alfvooren 4 tr 59 ®:Met
defe driebekende palen dan, ghefocht de fijde X Y, wort bevonden deur het
4 voorftel der platte drichoucken van s tr.12 @ 54 @ die vergaerttotR X s tr.
6@ 54 @,comtvoorR Yiotr. 19D 48 D), die ick ftel in d’cerfie cromftréeck
bydevetheden nevens 2 tr. der langde. Enalfoo fal ghcvonden wordende ver-
heytvan R 4, metal d'ander.

Merckt dat wy defe verheden niet overal berekent noch ghcﬁclt en_hebben,
maer alleenielick foo veel als totons volghende voorbeelden noodich fijn,eenfs
deels dat de tafelen felfgheen ghenouchfaem volcommenheyt en fchijnen te
hebben,ghelijckinden Anhang breeder ghefeyt fal worden ; als oock dat belet
van ander faken onst'felve nicttoe en lact : Sulex dat hier allecnehck de wijlc
ghetoontis, en open placts ghelaten om die te meughen votmaeckt worden,
by de ghcnc diedexluft en ghcleghcntheyt toc arochten hebben, :

TAFEL
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This preliminary of the table of the assembled secants thus having been made
and in order to come now to the making of the tables of loxodromes, in the
foregoing figure let RZ denote the first loxodrome, so 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 known elements, viz. the angle XQOR = 90°, XRQ = 78°45',
the side QR = 1°. When herewith ‘the side QX is sought, it is found by the -
4th proposition of plane trigonometry 1) to be 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 assembled secants what value corresponds 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 value -of 3,014 serves me
in general to find the values of PY, DA, and all other similar elements, which
takes place as follows. When to the 3, 014 we add another 3,014, we get 6,028.
Corresponding to this I find in the foregoing table of assembled secants 10°.
I put this in the following table of the first loxodrome in the column of the
latitudes, against 2° of longitude, »/z. for PY. Then to 6,028 I add once more
3,014, which gives 9,042. Corresponding to this I find in the foregoing table
14°54’. T put this in the following table, against 3° of longitude, viz. for D4, -
and so on with the rest of the seven loxodromes.

NOTE that 1 further place behind the foregoing longltudes and latitudes
of the loxodromes their distances, i.e. the lerigths of the arcs RX, RY, R4, and
the like, in order to solve by these means, without 2 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 in the
following way. To find first the distance RX, I say that the triangle XOR has
three known elements, 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 4th proposition 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 distance 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 table; for when we subtract PC = 5°1’, as bé¢ing equal to 0X, from PY =
10°, the remainder is, as before, 4°59’ for CY. When with these three known
elements the side XY is then sought, this is found by the 4th proposition of plane
trigonometry'1) to be 5°12’ 54”. When we add this to RX = 5°654”, we get for
RY 10°1948”, which I put in 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 be found.

Note that we have not calculated or noted these distances everywhete, but only
as far as they are necessary for our subsequent examples, on the one hand
because the tables themselves 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 shown, and a
blank has been left, to be completed by those who have a mind and an op-
portunity to do so.

1) Stevin's Trigonometry (Work XI; i, 12), p. 147..
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TABLES OF LOXODROMES 1).
First Loxodrome_ ' ' Second Loxodrome

Longitude = Latitude Distance :
(degr.) (degr., min.) (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. o
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136 4 BOovcKk DES EERTCLOOTSCHRIFTS,

Tothier toe fijn befchreven de feven tafels der feven cromitreken Angaen-
de deachtfte dieis aliijt een ront evewijdich vant middelront , fulex dattet in
breede gheen verandering crijghende, fooen valter van fijn breedefchil niet te
fegghen, macr alleenlick van fijn verheyden, tot Wclcx cyndc de volghende
wafel dient.

VANT MAECKSEL DES
tafels der achtSte cromfireeck,

Om cerft deur cen form teverclaren den fin des volghenden tafels , oo laet
A B C D cen doot fijn diens middelront ABC D ,en afpuntE, wacrop be-
fchreven is een cleenderrondtF G H,voort fy debooch C D van 1 tr. als lang-
defchil tufithenCen D, en ghctrockcn de twee vierendeelen ronts ED , EC,
fniende het cleender rondt inFenG, oo doet G Dneemick 101x. als brccdc-
fchil tufichen D en G. Ditfoo ﬁ;ndc de booch F Gdoet 1 tr. derlangde, en
dat 10tr. verre buyten 'middelront,welcke booch openbaerlick cleender moet
ﬁ)n danD-C 1 tr.des middelronts. Nuis
t'voornemen hier te vinden hoe veel x tr.
F G langhdefchil buyten t'middelront (te
weten op 10tr. derbréede D G) doet in
@ en (@ des middelronts: Datis, de lang-
deF G vervought'fijnde opt middelront,
.van hoe veel @ en & die daer bevorniden
fal wotden. Dit verftaen wefende wy
fullen tottet voorbeelt commen. -
TeHEGHEVEN. Hetfy1trlangde.

fchil buyten tmiddelrondt op 10 tr. dex
‘breede, TBEGHEERDE. Wy moe-
ten fijngrootheyt vinden in (D en @ des
middclronts.

TWERGK.
Rechthoucx houckmact. ' 10000000,
Gheeft fchilhoucx houckmaet vande ghegheven 10 tr. doende 9848078.
‘War 1 tr.des middelrontsdoende, 6o (®?
Comtvoor rbeghcerde. 590 5 ®.

Ghelijck inde volghende tafel ftacet,en alfoo metallen anderen.

TBEWYS. |

Ghelijck de halfmiddellijn van'een cloots grootfte ront,als middelront;
Totte halfmiddellijn van haer cleender rondr, als het evewijdich tondt opde
10tr.derbreede; A
Alfoode booch cens traps des grootfte of middelronts;
Totte booch eenstraps des cleender ronts opde 10tr. der breede.
Maer de halfmiddellijn eensmiddachronts, is even ande halfmiddellijn des
middelronts,di¢ ghenomen wort op 1000c0co,alsrechthouckmaet:En de half-

middellijn des rondcs bcfchxcvcn opde breede van 10 tx. is int middachrondt
houck-
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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 only about its distances, for which purpose the following table
serves.

OF THE MAKING OF THE TABLE OF THE EIGHTH LOXODROME.

In order first to explain by means of a figure the sense of the following table,
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 €D be 1°, viz. the difference
of longitude between C and D, and when the two quarter circles ED and EC
intersecting the small circle in F and G have been drawn, I assume that GD is
10°, viz. the difference of latitude between D and G. This being so, the arc FG

is 1° of longitude, 10° outside the equator, which arc must obvxously be smaller”

than DC = 1° of the equator. Now the object is to find how much 1° (FG) 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 minutes and seconds of arc this will

be found to 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 table; and the same apphes 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 circle on said sphere, viz. the parallel in
latitude 10°,

So the arc of one degree of the great circle or equator

To the arc of one degree of the small circle 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 sine of a right angle. And the-

semi-diameter of the circle 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 or equator
to the arc of one degree of the small circle in latitude 10°.
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houckmaet des fchilboochs van 10 tr. dats houckmact van 8o tr. doende
0848078: Dacrom '
Ghelijck  10090000.
Tot ~ 9838078:
Alfoo de booch eens trapsdes grootfte of middelronts,
Totte booch eens traps des cleender rontsop de 1o tr. der breede.
 Maer 10000000 ghevende 9848078, foo fal 60 ® gheven 59 @ s @ deut
t'werck; dacrom $9 @ 5 @ ist’begheerde,t'welck wy bewijfen moeften.

MERCKT.

Alfoofijn VORsTEL1CKE GHE NADE t'voorgaende befluyt ghelefen
hadde en ghefien volcommen te wefen, feyde daer op hem ghiedachtich te fijn
dat hy voormael derghelijcke grootheyt eensboochsals van Ftot G, ghefocht
hadde deur rekening der clootiche drichoucken, om datfe als van clootfche ftof
volcommiender is dan rekening ghelijck de voorgaende : Maéroverdenckende
de reden van dit verfchil feyde met onderfcheyt d'een wijfe tedienen tot befluyt
op cen vraegh van cromftreken,d'ander van rechtftreken. Als by voorbeelt be-
geert fijnde hoe lanck de wech valien fal om te varen van Ftot G op een crom-
ftreeck ' dats hier de booch eens cleender ronts, de volcommen wercking 6l
ghedacn worden alfvooren : Macr fulcken langde begheert wefende van Frot
G opcen rechtftreeck,dats de booch eens grootite ronts, de volcommen wetc.-
King beftaet dan in rekening der clootfche drichoucken. T'welck ick hier heb
willen anteyckenen, cenfdecls rot ghedachtnis: Ten anderenop datdeghene
dien fulcx duyfterder ontmoeten mocht,hier me verliche fy.

T’ maeckfel des tafels dan aldus verclaert fijnde,wy fullen de tafel befchrijven,
ghetrocken uyt Cofmographia Petri Apianiparse prima cap,13 .als volght,

b

M 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 to prove.

NOTE.

When His Princely Grace had read the foregoing conclusion and had seen it
to be correct, 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, becauss,
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.c. in this case the atc of a small
circle, the correct procedure has to be as before. But when this length is required
from F to G on a “great-circle track, i.e. the arc of "a great circle, the correct
procedure then consists.in 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 be enlightened
" by it

yThe‘ making of the table thus having been’ explained, we shall describe the
table, taken from Cosmographia Petri Apiani parte prima cap, 13, as follows:

EIGHTH LOXODROME, which is a table of the magnitude of
1° of difference of longitude outside the equator in minutes and
seconds of arc of the equator.

In this ©1° of differ. of
latithde longitude gives
i the following
distance
(degr.,min.)  ° (min., sec.)
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Aldusdan inde voorgdende tafels befChreven fijnde der feven cromftreken
breeden in ydermiddachbooch die van trap tot trapgetrocken fijn, {o it open-
baer hoemendaer me met groote fckerheyt opeen Eertcloot de cromftreken
falmeughen reyckenen, wantde punten der breede ghefteltnatbehooren, en
vand’cen totd'and¢r liniKens ghetrocken , men comt tottet begheerde. Oock.
dienen de felverafelen om te fien of cromftreken op Eertclooten of plattecact-
ten wel ghereyckent fijn.

VANT MAECKSEL DER
COPER CROMSTREKEN, .

Maer wanttet tot verclaring der nabefchreven voorftellen bequamer foude
vallen, en cock tottet ghebruyck in veel voorbeelden mijns bedunckens niet
ongericvich, datmende feven cromftrekenvan coper maeite, om dic teleggen
op yderpunt des cloots daermenwil , enalfoo ten eerfen i'begheerde te fien,
fonder noodich tewefen de cromftreken op een Eertcloot te ieyckenen: Of ge-
teyckent fijnde fonder te mocten doen de moeylicker wercking dacr uyt vol-
ghende, foo fullen wy daer af wat breeder uytlegging doen als volght:

_ Opecen Eertcloot gheteyckent fijnde een cromftreeck nade wijfeal{boven,
ick neem de voerichreven noornooftfireeck R X Y Z,wefende cen vierde,men
fal maken een derghelijcke van coper, welcke anghewefen wort mette volgen-
deform efg , welverftaende dat de cant dacr ef an comt, de eyghen lini als
R X Y Z bedict,wacran noch vervoughtis hetftick 47, op wiens uyterfte cant
b, de linief g fulcken houck maeckt ,als R X Y Zopt middelront L N, Defe
coper ¢romftreeck wort cock verftaen te hebben cen clootfche. hollicheyt,
Galex datfe op den cloot gheleyt die overal gheraeckt. -

Voot ghelijck hier gemaeckt is defe coper noorrooftfireeck, oock dienende
voor zuytweflftreeck,alfoo falmen maken d’ander fes, t'famen feven: En noch
fulcke feven ander,van verkeerde gheftalt der voorgaende, als by voorbeelt de

form
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After 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 clear,
bow with the aid of these we shall be able to draw the loxodromes with great
certainty on a globe, for when the points of latitudé 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 correctly 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 inconvenient for uwse 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
the necessity 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:

After a loxodrome has been drawn on- a globe in the above way — I assume
the 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 47/ has been attached theréto, with whose outer edge 4/
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 sameé way the other six should
be made, seven in all. And seven more of them, having the opposite shape to
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. form k,wefende van verkeerde geftalt der noortooftfireeck ¢ fg,dienende totte
" noottweftftreeck, en'cocktotte zuytooftfireeck. Noch machmen defe coper
cromftreken teyckenen metghetalen, d’éerfte met 1, de tweede met 2 yenfoo

" ""'voort, om daer deurmet'cen opfien te weten de hoemenichfie elck is.

* Angaendede 7 cromftrecck veel keeren foude hebben , endacrom flap fijn, -
men fguctqu(q;c; oock ander ftreken dict noodich hadden)meughen verftijven

ghéﬁic‘k defe form anwij ft,of anders mochtmen tot een cromfireeck verfchey-
den ftuckenmaken. TBESLVYT. Wy hebbendan cromftreken gheteye-
kent, naden eyfch. . :
3 VOORSTEL

Wefendeghegheven langdefchilen breede van tvvee
plactfen evener breede : Te vinden hacrcromftreccken
verheyt. _ .
MERCKT. '

Wy fullen in elck der volghende voorftellen drie werckinghen befchrijven;
d'eerfte mette coper cromftreeck,de tweéde mette gecromftreeckten Eertcloot,
die beyde * tuychwerckelick fijn,de derde * wifconftich deur getalen, uytgeno- af i,
mia in dit en Ceetftvolghiende voorfiel, alwaer geen werck mette coper crom  Mathevia

fiteecken valt,om datter gheen achefte coper cromftreeck als onnoodich fijnde #ic%

ghemaecktenwiert, TGHEGHEVEN, Lacthetlangdefchil fijn van sotr.
' ¢n hact
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the foregoing ones, as e.g. the figure £, 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 know at a glance which of them is meant.

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

sth PROPOSITION.

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

NOTE.

In each of the following propositions we shall describe three operations, the
first with the copper loxodrome, the second by means of the globe 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
eighth copper loxodrome has been made, this being unecessary.
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enhaerbreedenz24tr.  TBEGHEERDE Wy moeten hacrcromfireeck en -
verheyt vinden. :

1 VVerckmettenghecrom§treeckten Eertcloor.

Anghefien de twee ghegheven breeden even fijn , f00 moetdeur ghemeene
reghtl de beghecrde cromfireeck deachtfte wefen,dat is'de coft en weftftreeck,
fulcx dar daer toe nietanderstedoenentis.

Angaende de verheyt ick fegh aldus;foo de tiwee ghegheven plactfen opden
Eertcloot gheteyckent ftonden , en vallende op cen evewijdich rondtmettet
middetront;men fal den pafier fonau openen,datderechte linituflchen de twee
voeten verdocht,gheen hinderlick verichil en hebbe vande cromme desronts
diemen meten moet, als opening van 1 tr.meet of min, na datde:cromheytdes
voorgheftelden ronts vereyfchr,want meerder cromte hebben de bogen byden
afruntdan by t middelront : T'welck foo fijnde ,men fal fien hoe d'ckwﬂs die
opmhcytdcs paflerscomt inde booch tufichen de twee plaetfen , daer nace de
nappen U'famen vergaert,men fal in dit voorbeelt welghenouch gewroche fijn«
de,vinden voor begheerde verheyt 27 tr. 24 @.

Macr foode twee ghegheven'plactfen op'den Eertcloot nicten flonden,men
fal twee uytvaghelicke punten ftellen opt ghegheven langdé(chil en brceden,
dic ghebruyckende voor ghegheven.

Maer foofe nietrecht cn vallen op een ghctcyckcnt evewijdich ront,men fal
intmeren des boochs de pafler altijt doen gaen evewijdich van het nacfle.eve-
wijdich ront,t welckfoot u byder ooghe niet nauwe genouch ghedacn enwicr-
de,deurt "behul p vanreenander pafler ghefchien can,

MERCKT.

De viaech mocht nu fijn hoe veel mijlen debovelchreven 27 tr. 24 @ ma.
ken,macr infiende de verfcheydenheyt der mijlen in verfcheyden landen, (o en
canmen daer afint ghcmeen nict fekers fegghen. Sulex dat wy hier en oock ing
volghende deverheyralleenlick deur tr. en (D befchrijven , die elck verkeeren
mach in fulcke mijlen alft hem belieft. Den trap wort van velen gheacht lanck
te welen ontrent 18 uyren gaens eens ghemeenen gancx : Een dier uyren wort
ghenomien op 8coo ftappen, oock op 1500 Rijnlantiche roeden, dar comt den
ftap op-2>-Rijnlantfche voeten. Doch t'waer te wenfchen dat Stietlien intge-
meen trappen en (D ghebruyckien,om malcander int ghemeen te verftacn,

2 VVerck door ghetalen.

Anghefiende twee ghegheven breede even fijn, foo moet deur ghemeene
regel,alsoock int 1 werck ghefeyt is,de begeerde cromfireeckde achtfle wefen.
Omnu-de verheyt te vinden, ick foucinde tafel des 8 cromftreecx int 4 voor-
ftel deghegheven breede van z4tr.endacr nevens wat verheyt tot die placts
overcomt op 1 tr.langdefchil, bevinde 54 48 ®:Bicr mefeghick, 1 tr.lang-
defchil,docrtor defe plaets 54 (D 48 @ verheyt, watde ghegheven 3otr. lang-
defchil Comt voor begeerde verheyt 27 tr.24 @:wacer af t’bewijs deur 'werck
openbacris. TBESLVYT. Wefendedan ghegheven langdefchil en breede
van twee plactfen evenerbreede, wy hebben ghevonden haer cromfireeck en -
verheyt, naden-eyfch.
MERCKT.
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SUPPOSITION. Let the difference of longitude between the places be 30° and
their latitude 24°. REQUIRED We have to find their loxodrome and their
dxjtance

1st Procedure, by means of the Globe with the Loxodromes Drawn thereon.

Since the two given latitudes are equal, by the general rule the required loxo-
drome must be the eighth, i.e. the east and west loxodrome, so that nothing else
has to be done about this.

As to the distance, 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, #»iz. an opening
of about one degree, as the curvature of the circle in question requires, for arcs
near the pole have.a greater curvature than arcs near the equator. This being so, °
one must ascertain how often this opening of the compasses is included in the
arc between the two places; the degrees afterwards 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 miglit now be asked to how many miles the above-mentioned
27924’ corresponds, but considering the inequality between miles in different
countries, in general nothing can be said with certainty about this. So that here
as well as in the sequel we shall only describe the distance in degrees and minutes,
which everyone may reduce to such miles as he pleases. A degree is considered
by many people to be equivalent to about 18 hours’ walk at an ordinary pace.
.One such hour is taken to be 8,000 paces, 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 Numbers.

Since the two given latitudes are equal, by the general rule, as has also been
said in the 1st procedure, the required loxodrome must be the eighth,

Now in order to find the distance, I look up in the table of the 8th 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 longxtude for which
I find 54’48"”. I now say: 1° of 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 which 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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MERCKT o
* " Soode ghegheven ghetalen niet gantlchelick en overquamen metté gheta-’

. len inde tafc] befchreven, men foude (foo hieralsinde volghende voorfiellen) - - '
om t'begheerde feer na te crijghen, vinden wat het voorgeftelde ghctal eygent= . -

lick toecomt,ghelijck in ander tafels ghebruyckt wort, cnfoodaervoorbccltaf .
. is int 11 voorftel des honckmaetmaeckicls. . - L .

6 VOORSTEL.

" Wefende ghegeven verheyten breede van tvvee plact-. ;
{en evener brccdc:. chmdcn hacr cromﬁrccck tn lang

, (dcfclnl

“TGHEGHEVEN. Lacttweer plactfcn vcrheyr ﬁ;n van 27 tf. 24 @,en haetl
brecden24tr.  TBEGHEERDE. Wy mocten hacr cromftreeck enlangde-
~fchit vmdcn ’ ’ - : : oo

I V V erck metten gbecromﬁreecben Eertcloat.

Anghefiende twee ghcohcven breeden even fijn,foo moet deur ghemeene

L reghcl alsintx werck d des 5 voorftelsghefeyt is, de beghccrde cromftreeck de

" achtfte fijn.
Angaende het langdefchll ick fegh aldus:Soo de twee ghcghcven plactfcn op
den Eertcloot gheteyckent londen op een evewijdich ront,men fal opden paf-

fernemen een decl des middelrontsals 1 tr: meer of min en meten daer me de .

gheghcven 27 tr.24 O,mt voorfchreven rondt dat deur detwee plactfen freéts
' brenghende voorts onder het middachront t'eynde der felve ; dacr naet’begin,
en fal al(dan debooch des middelronts ,begrepen tuffchen foodamgc twee mid.
‘dachroiden, t beghecrde langdefchil fijn,en bevondenwordenvansatr, =
~ Mact foo de twee ghegheven plactfen op den Eertcloot nict éii ftonden,men
ﬁll daer me doen alfoo vait dcrgheh;cke ghcfeyt isint’s voorftels cerfte werck. :

Y% Verck door gbetalm.

Angheﬁen dc twee gheghcvcn breeden even fijn,{oo moet deur ghemccnc
feghelals int 1 werck dcs 5 voorﬂcls ghcfcyns dc bcghcerdc cromﬁrccck dc

achtfte fijn. ;
Om'nu het langdefchil te vinden, ick fouck inde tafel des 8 cromﬁrcccx int

. -4 vootfiel de ghegheven bréede van 24 tr. en daer nevens wat verheyt tot die -

" plaets evercomtop 1 tr. langdefchil , bevinde 54 @ 48 @ ¢ Hier mefegh ick
v 54® 48 @, gheven totdefc placis 1 1t langdefchil, wat de ghegheven verheyt.
.. a7t 24 O Comt voor begeert langdefchil 30 tr.waer af Cbewijs deur t'werck -
*. openbaeris.. TBE sLvYT. Wefendedan ghegheven verheyt en breede van
- twee plaetfen evener brcedc,wy hcbben ghcvondcn haer cromftreeck en lang-
dcfchxl na dcn cyfch , o :

7l VOOR-
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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 corresponds to, as is commonly done in other tables and in the
way of the example given thereof in the 11th 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 places be 27924’ and their
latitude 24°, REQUIRED. We have to find their loxodrome and their difference
of longitude,

1st 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 1st
procedure of the Sth 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, »iz. 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 1st
procedure of the Sth 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 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,
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 how one is to find
the sine of a gwcn angle by means of the tablcs )
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7 VOORSTEL.

Wefende ghegheven tvveer plactfen cromftreeck en
breeden: Tevinden (midesdatde ghegheven breeden net
evenen fijn) haer langdefchilen verheyt.

Tiskennelick foode twee ghegheven bréeden even waten , dat de cront-
ftreeck foude de 8 vallen,of waer deghegheven cromftreeck de achtfte, dat de
breeden fouden mocten'even {ijn: Maer want langdefchil en verheyt gevonden
worden deur breedefchil,en dathier ghéen enis, fo encanmen denr fulck ghe-
gheven het langdefchil en de verheyt niet vinden,en daérom ift dat int voorftel
defe uytneming ftact, namelick, widss dat deghegevenbreeden niet evenenfyn;
waer uyt kennclick is,dat wanneerin voorbeelden defes voorftels de ghegeven
crom fireeckdcer nac deachefte ftace, datnien indedact ’befluyt niet feer feker
cn heeft, : :

MERCKT.

T’ghebeurt wel dat cen Sierman feylende van d’een plaets tot d'ander op een
felve ftreeck,deur dadelickeervaring ghenomen heeft die twee plactfen breede,
, endatHy hier uytwil vinden de verheyt ,om te fien hoe fijn giffingdiehy iat
feylen daet op ghenomen mach hebben ; overcomt met defe reghelen: Voort
hoe daer me overcomt het langdefchil datop Eertclooten en in tafels daeraf
ghefteltmach fijn: Oftanders foo de voornoemdegifling en langdefchil onbe-
kenit waren, hoemen die bekent fal maken, en tot fulcken eynde dient dit voor-
fiel.  TGHEGHEVEN. Lactdertwee plaetfen cromfireeck fijn de 4,ende
weftelicker breede 5 trs 59 @, d'ander breede 28 11, 42 ®.

TBEGHEERDE. Wy mocten haet langdefchilen verheyt vinden.

1 VVerck mettecoper cromsireeck,

Ick neem een Eertcloot welcke A BC D fy, diensafpunt A, en middelront
D B, teycken daer op een verborghen of uytvagelick punt E, fulex dat fijn bree-
d¢ FEdoe 5 tr. 59 @ der ghegheven wettlicker plaets ;ncem voort nat'inhout
van r'ghegeven de vierde copercromfireeck;welcke fy G HIK, vervough haer
grontG H opt middelront D B, die dacer langs henen fchuyvende tot dat de
wijflijnI Kcomtop E ; keerdaer naden Eertcloot weftwaert (om dat dander
placts ocoftlicker is) tot dar de cromftreeck het middachront deurfnijt ind’an-
derghegheven breede van 28 tr. 42 @ ,fwelck valtneem ickan L en de gemee.
ne ine desmiddachronts en middelronts {y alfdan M. Ditfoo wefendeF M is
det twee plaetfen langdefchil, twelck op den Eertcloot in dit voorbeelt bevone
den'moct worden voor Ubegheerde van 24 1. .

‘Voort isdes cromftreecx lini E L de verheyt, welcke gemeten alsint s voore
ftels eerfic werck, moet indit voorbeelt bevonden worden voor t'begheerde
van 3z ir.8 ®.

2 V'V erck metten goecromStreeckten Eertclost.

Tckverkies opden Eertcloot cenighe cromftreeck alsde ghegeven ,datsde 4,
en breng die opdcr het middachront, fnyende vfelve inden  tr. s9 (© derghe-
gheven weftelicker breede ; Ick keer daer naden Eertcloot weflwaert (om dat

d'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 of 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 to 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 gnven thereof on 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 loxodrome of the two places be the fourth, and
the latitude of the more westerly place 5959, the latitude of the other 28°42’.

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

13t Procedure, with the Copper Loxodrome..

I take a globe, which shall be ABCD, whose pole is A and the equator DB,
and matk 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 IKfalls
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 assume, 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 Sth 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 a 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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A

<

-dandet plaets ooftlicker is) tot dat de cromftreeck het middachront nijtinden
28tr. 42 (O van d'ander ghegheven breedes T'welck foo fijnde, het middelront
verloopen vande ecrfte ftandt totte tweede,is het langdefchil, dat in dit voor-
beelt bevonden moet worden van 24 tr.

Voort is de cromftreecx lini tuflchen die twee ftanden de verheyt,welcke ge-
metenals int's voorftels 1 werck , moet in dit voorbeelt bevonden worden
voor t’beghecrde van 32 tr.8 @. -

" 3 VVerck door ghetalen.

Ick fouck indetafel des 4 voorftelsde ghegheven 4 cromftreeck,en fie wat
langden en verheden overcommen op detwee ghegeven breeden, bevindeop
decleenftebreede s tr. 59D, fovercommen  langde 6tr.verh.8 tr.29 @.
En opdegrootfie breede 1an 28 tr. 42D , bevihde . o
. ick Povercommen langde jo.verhigo tr,37 @,
Daer af ghetrocken langde en verheyt eerfte in doir-
dén, blijft voor U'begheerde langdefchil 24 tr.verh: 3211.8 (.
Waeraf U'bewijs deur t'werck openbacris; TBESLYYT. Welende dan

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 distance,
which, when measured as in the 1st procedure of the 5th proposition, in this
example, to satisfy the requirement, must be found to be 32°8’.

3rd Procedure, by means of 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 distance 32°8’;
the proof of which is evident from the procedure. CONCLUSION. Given the
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ghegheven tweer plactfen cromftreeck en breeden : Wy hebbenghevonden
(midtsdat deghegheven breeden niet even en waren) hacr Jangdefchilen ver-
heyt,naden eyfch. . : ,

'8 VOORSTEL.

Wefende ghegheven tvveer plactfen breeden en lang-
defchil: Te vinden hacrcromftreeck en verheye.

" TGHEGHEVEN. Lactdevbrc'cdc derweftlicker placts fijn van sir. 59,
" dander plaetfensbreede 28tr-42 @, en hacr langdefchil 24 .
" TBEGHEERDE. Wymoctendecromftreeck enverheyt vinden.:

1 evrverck meste coper cromstreeck.

Soode ghegheven plaetfen op den Eertcloot niet gheteyckent en waren,
men falder uyt vaghelicke punten ferten,volghende t'ghegheven,die ickinde
.-formdes 7 voorftels neem te wefen de twee punten Een L : Daer na falmen
uyt de feven coperen cromftreken een verkiefen die ons uyter oogh duncke
t’begheerde ten nacften te commen, legghende haer gront G H mette wijf~
lijn opt middelront B D die dacr langs henen {chuyvende tot dat des crom-
fireecxk wijflijn I K,comme op d'een der twee ghegheven plaetfen , ick neem
.op E:Soo dander plaets Lalfdan comt te gheraken de felve wijflijn IK , fois
die coper fireeck de begheerde; maer fulcx nict ghebeurende,men faleén an-
der nemen daer op paffende, of die nemen welcke ten naeften comt,de felve
moet inditvoorbeelt bevonden wordenvoor tbegheerde devierde,

Voort is des cromftreecx lini EL de verheyt, welcke ghemetenaals int
s voorftels eerfte werck, moetindit voorbeelt bevonden worden voor t'be-

ghccrdevan 32tr.8 .
2 VWV erck metten ghecromfireeckten Eertcloot.

Soo de twee plactfen op den Eertcloot gheteyckentftonden, en datfe by
ghevalle opeen felve gheteyckende cromftreeck lagen , tis kennelick dat die
cromftreeckde begheerde foude fijn: Maer want dat felden ghebeurt, {o ful-
len wy de faeckhier by voorbeelt nemen datfe beydein gheen felve gheteyc-
kendecromftreeck en vallen , waer toe den voortganck dafdanichis: Keert
-den cloot tot dat eenige cromftreeck het middachrontdeurfnijt op de bree-
devand'een plaets, ick neemde wéftelicker : Daer nae anghefien d'ander
plaets ooftelicker is, foo keertden cloot weftlicker,tordattereen booch des
middelronts verloopenisvan 24 tr.te weten het ghegheven langdefchil: Sier
dan of de ghenomen cromfireeck het middachront deurfhije, op de gheghe-
-ven grootfte breededer 28 tr. 42 (® van dander plaets,want dat foo ghebeu-
rende, die-cromftreeck is de begheerde: Dies niet , neemt een ander crom-
ftreeck, en doet daer me alfvooren enderghelijckefoo dickwils totdat ghy
dé begheerde cromftreeck crijcht,of de begheerde ten naeften , welcke in dit
voorbeelt bevonden fal worden devierde.

Om daer na de verheyt tehebbenmen fal tuflchen de twee bovefchreven
plaetfeninde vierde cromftrecck ghevonden , meten de langde des felven

- cromftreecx meteen pafler ,als int s voorftels 1 werck, enmoet inditvoor-
beelt bevonden wordenvoor tbegheerde van 32¢r.8 @.
3 Werck
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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 difference of longitude of two pla‘ces: to find their
loxodrome and théir distance.

SUPPOSITION. Let the latitude of the more westerly place be 5°59’, the
latitude of the other place 28°42’, and their difference of longitude 24°.
REQUIRED. We have to find the loxodrome and the distance.

15t Procedure, with the Copper Loxodrome.

If the given places are not marked on the globe, one must mark thereon
erasable points, in accordance with the supposition, which in the figure of the
7th proposition I assume to be the two points E and L. Thereafter one must
choose from the seven copper loxodromes one which at sight appears to approximate
the required loxodrome most, placing its base GH with the index line on the
équator BD, moving it along the latter until the index line IK of the loxodrome
falls through one of the two given places, I assume through E. If the other place
L then falls on the said index line IK, this ¢copper loxodrome is the one required;
but if this is not the case, oné 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 of the 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 globé until a certain loxodrome intersects the meridian in the latitude
of one of the places, I 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 fourth.

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 1st procedure of the 5th proposition;
in this example, to satisfy the requirement, this must be found to be 32°8'.
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3 V¥V erck door ghetalen. '

Ick fouck inde tafel des 4 voorfiels de cleentte gegeven brcedc vanstr.s9 @,
in ecnighe der 7 cromftreken;ick neem mde vierde, en ﬁc wat langde

dacr me overcomt,bévinde K1
Dacr nafouckick mdc felve vierde cromﬁrccc wat langdc datter ovet-

comtop dander ghegheven breede 28 tr. 42 D, bevinde 3ot
Dacraf gherrocken 6 tr. cerfte in d'oirden, blijft langdefchil, . 24tL.

Byaldien nu tfelve langdefchil niet evenen waer,oft immersniet nagher
nouch even metterghegheven langdefchil, (o en foudc die ghenomen tafel der
4 cromftreeck de begheerde niet fijn,en dacrom foudemen dicrghelijcke moe-
ten verfoucken op een ander ciomfireeck , en dat foo dickwilstot datmen het
derde desoirdens even vonde, of ten naeften even mettet gheghieven langde-
fehil: Maer Cvalt indit voorbeelt even , dacrom de begheerde crom-

fireeck is de vierde.
Om nude verheytte vinden, ick fouc inde bovefchreven vierde crom- -
ftreeck d’een ghegheven bxcedc s, 59 (®,vinde daer op te over«
commen verheyt van $tr.29(®,
Eninde felve vierde cromftreeck fouck ick d’anderghegheven breede

28tr.42 D, vinde daer op te overcommen vcrhcy: van . 4otr. 37 ®.

Diens verichil vande scrhcyl 8. 290® 'vijfde ind’ ouden isvoorde _
begheerde verheyt. C 32tr8.@®.
Waer aftbewis deur t'werck openbaeris. TBESLVYT. Wefendedan

ghegheven tweer plactfen breeden en langdefchil,wy hebben ghcvondcn haer

cromftreecken verheyt,naden cyfch. _

9 VOORSTEL
- Wefende ghegeven tvveer plactfen breede enverheyt:
Tevindendecromftreeck enlangdefchil.

MERCKT

'I"gncbcurt dat ymant bekent fijn tweer plactfen breeden, en vetheyt van.

d'cen tord'ander, deur giffing dieint feylen daer op mach hcbbcn ghenomen
gheweeft, cn dat hy begheert té weten decromftreeck en langdefchil, om fijn
toccommende feyling daer na te rechten , ofom fulcke tvee plactien op den
Eertcloot recht te teyckenen,of daér op ghcteyckcnt fijnde, om te fien hoe fijn
rckening daer me overcomt,en tot fulcken eynde can dit voorftel dienen.
TGHEGHEVEN. Laet de weftlicker plact{ens breede fijn van Str.s9 ®,

vand’ander 28 tr. 42 @,en haer vertheyt 32t.8@®. TBEGHEERDE Wy

moetenrhaer cromfirceck en langdefchil vinden.

1 VWerckmeste coper cromSreeck,

Om cerft de cromftreeck te vinden, ick neem cen Eertcloot welcke beteyce
kent fy mette form des 7 voorfiels, fet daerop d'een gheghevenplacts, latet fijn
de weftlicker,diens breede § tr.s9 @ als'punt E : Ick neem daer naeender fe-
'ven coper cromfrcken die my. uyter 0oogh duncket’ begheerde ten nacften te
commen,legghende haer gronts wijflijn opt middelront B D, dic daer langs

henen fchuyvcndc tot dat des cromftrecex wijflijn IK ;ommc opt puntE:lIck

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, I assume 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 28°42’, 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.

Now 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 - 8929

And in the said table of the fourth loxodrome I look up the other
given latitude 28°42’, and find as the distance corresponding thereto 40°37’

The difference of the latter from the distance 8029, the fifth in the-
present list, is, for the required distance, 320 g’
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.

oth PROPOSITION.

Given the 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, by a 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 28°42’, and their distance 32°8’. REQUIRED. We have to find
their loxodrome and their difference of longitude.

1st Procedare, 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 5259, 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 voort meteen paffer nade wijfealsint 5 voorftel van Elangsdewijflija
der cromftrecck,tot datick hebde ghegeven verheyt 32 tr.8(®,die comt neem
ickan L, welck punt foo vallende, dat fijn breede de ghegtieven is vana8tr.
42 ®;die gherlomen coper cromftreeck is de 1bgghce.fdc:.1\49e: ful.cx njet g_hc-
beurende;men fal cen ander nemen;endacr me dergelijcke doen en dat fodick-
wils tot datmen een-crijcht waer in fulcke breede alfogeven valt, of ten naeften |
comt, twelck in dit voorbeeltmoet fijn voor r’begectde de vierde cr¢mﬁrc¢ck.
Om dacr na het langdefchil te hebben , men falt foucken vande twee pun-
ten E, L, t'welck fy F M;en'moet in'dit voorbeeltbevonden worden van'z4tr.

2 cvverck méttenghecromfireecksen Eertcloot,

-Om eérft de cromftreeck te vinden, ick verkies opecen ghecromftreeckten
Eertcloot eenighecromftreeck die myuyter oogh dunckt t’begheerde ten nae-
ften te commen: Latet inde form des 7 voorftels fijn de cromfireeck 1K, teyc-
ken daer op d'een'ghegheven placts, latet fijn de'weftelickerals 'punt E, diens
breede FE 5 tr. s9 @: Ickmeet voortmereen paffer na de wijfealsint's voor-
ftel, van E langsde cromftreeck tot dat ick heb de ghegheven verheyt van' 2ur.
8 ®, die comt neem ickan t'punt L, welck punt foo vallende, dat {ijn breede
L Mde gheghevenisvan2381r. 42 ®, de ghenomen cromftreeck is de begeer-
de. Maer fulex niet ghebeurende, men fal eenander nemen,endaer mederge-
lijcke doen,en dat fodickwils tot datmen €en crijcht waer in fulcke breede alfo
even valt, of ten nacften comt , t'welck in dit voorbeelt moet fijn voor v'be-
gheerde de vierde cromftreeck. - o

Om daer na het langdefchil te hebben, men falt foucken vandetwee punten

. E,L, ¢welck fy F M, en moet in dit voorbeelt bevonden worden voor t'begeer- .
-devan 24tr.

3 weverck door ghetalen,

Om eerft de cromftreeck te vinden,ick fouck inde tafels des 4 voorftelsd’een
ghegheven breede in een der cromiftreken, latet fijn de cleenfte van 5 tr. 59 ®,
voor t'eerfte inde 4 cromftreeck, en fie wat vetheyt dacr me over- ’

comt,bevinde str.29 @.
Daer toc ghedaen de-ghegheven verheyt (ick fegh daer toeghedaen

- omdatdeerfte breede de cleenfte was, want wacrfede grootfte

gheweeft men foude moeten aftrecken)doende 321.8@.
Comt verheyt ) ' 401137,
Daer na fienick inde felve vierde ciomftreeck , wat breede datter '

overcomt op de verheyt van 4otr. 37 (® derde ind'oirden, be- ‘

vinde ’ . 28tr43 @,
Defe breedeeven fijnde mette ghegeven breede der tweede placts,
foo isdéfe ghenomen vierde cromfireeck de begheerde: Waerfe
daer me oneven gheweeft,men foude derghelijcke mocten met
ecnander verfoucken , tot datmen fulcx bevonde te overcome
men,of ten naeften,
Om nuhetlangdefchil te vinden , ick fouck eerft de cromftreeck
alfvooren,en fic wat langde datter overcomt op d'cen ghegeven :
‘breede van 28 tr. 43 ®, bevinde - s0tz,

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 I assume to be in L; 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 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 longltude 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 miéans of the Globe with the Loxodromes Drawn thereon.

In order to find first the loxodrome, I choose on a globe with the 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, lét it be the more westerly one, viz. the
point E, whose latitude FE is 5°59’. I next meéasure by means of a pair of
compasses, by the method described in the 5th proposition, from E along the
loxodrome until I have got the given distance of 32°8’, which I assume to be
in the point L; 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 pro'ceed 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 Numbers.

In order to find first the loxodrome, I look up in the table of the 4th
proposition the one given latitude — let it bé 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 ‘ 8029’
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 32° 8
The distance becomes 40°37’

Thereafter I see in the said table of the fourth loxodrome what
latitude corresponds to 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 oné 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 30° -
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S’ghelijcx wat langde datter overcomt op danderghegeven breede

- de van s tr. s9 D, bevinde 61r. o 6tr.
Die ghetrocken vande-3o tr.vijfde in d’oirden, blijft voor begheert '
- langdefchil - S ' 241,

Waer af t bewijs deur twerck openbaeris. TBESLVYT. Wefende dan

ghegheven tweer plaetfen breede en verheyt , wy hebben ghevonden de croms
ftreeck enlangdelchil,naden eyfch. ~ S

1o VOORSTEL

- Wefendeghegeven tvveerplaetfen cromftreeck ; langs’
defchil,end’een plactfensbreede: Te vinden d'ander plact-
fensbrecdecenverheye. - - o

- TGHEGHEVEN. Lactdc cromfreeck fijn de vierde, langdefchil 24 tr. en
d’een plactlens breede wefénde de weftelickfte en cleenftes tr.s50®.
TBEGHEERDE. Wy mocten vinden dander plactfens breede en verheyt,

1 UUsrck meste coper crom/Freeck.

Om ten cerften te vinden d'ander plaetfens breede,ick teycken op eenighen
Eertclootals die des 7 voorfiels cen punt ghelijck E; op deghiegeven breede van -
s.it. $9(D: Daer na,wantde ghegeven cromftreeck de vierde is,fo vervough -
ick de vierde coper cromftreeck alfoo,darhaer gronts wijflijn G H paffe opt
. middelront D B, en dat de wijflijn I K gerake ' punt E: T'felve gebrocht on-

derhet middachront;ick teycken des middachrondts {ne F int middelronde
D B, keer daer na den Eertcloot weftwaert tot datter int middelront van F
af deurloopen fijn 24 tr, des ghegheven langdelchils ; ‘welck valt neem ick
van'Frot M,en teycken alfdan des middelronts fne inde cromftreeck ,als tet
plaets van L: Dit foo fijnde, L M is d'ander plaetfens begheerde breede, die
indit voorbeelt bevonden moet worden van 28tri 42 @. En ELisdebe-
gheerde verheyt,welcke ghemeten meteen paffer na de whjfe'des 5 voorftels,
moetinditvoorbeelt bevonden worden van 52 tr.s ©i ' -

2 UUerckyietten ghecromstreeckten Eeertcloot.

Om eerft te vinden d'ander plaetfens breede , anghefien de vierde crom.-
. firceckde ghegheven s, ick teycken op den ghecromftreeckten Eertclootin

eenighe 4 cromftreeck welcke IX fy,eenpuntals E,op de ghegheven breede
van str. so ©: T+{elvé punt E ghebrochtonder het middachront, ick teyc-
¥en des middachronts fne Finemiddelront D B: keer daer naden Eertcloot
weftwaert, tot datter int middelront van Faf deurloopen fijn 24 tr.des ghe-
‘gheven Jangdefchils, t welck valt neem ick van F tor Mjen teycken alfdan des
middelrontsfne inde cromftreeck;als ter plaetsvan L. Dit {oo fijnde L M is
‘&ander plaetiens begeerde breede,die in dit voorbeclt bevonden moet wor-
.denvan 25tr. 42 D:En E Lde begheerde verheyt , welcke ghemetennade
wijfc des 5 voorftels moet inditvoorbeelt bevonden wordenvan 32tr. 8 @:

Ns - 3 Werck
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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.

" 13t Procedure, with the Copper Loxodrome.

In order to find first the latitude of the other place, I mark on a globe, viz.
the oné 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 traversed in the equator from F, which I assume to be from F to M,
and then I mark the point of intersection of the equator with the loxodrome,
viz. 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 the 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, v/z. E, in the given latitude of
5°59’. The said point E haying 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 equator 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 so, LM is the 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 Sth proposmon in this example must be
‘found to be 32°8'.
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3 VVerck met ghetalen.

Ick fouck de ghegheven breede s tr. so @ inde tafel des 4 voorftelsinde ghe. .
gheven vierde cromftreeck,en fie wat verheyt en langdedact op overcomt, be~
vinde verheyt ‘ 8 tr.29,
En langde A étr,
Dacr toc vergaert het ghegheven langdefchil (ick fegh vergaertom
datde ghegheven breede decleentteis , waetfe de grootfte men

fou moeten aftrecken)doende 24 tr
"Conmitlangde -~ ) 30tr
Dacr op vinde ick te overcommen ind¢ bovefchreven 4 ftreeck, de N
breede der tweede plaets voor ’begheerde 281142 ®.
En vinde oock dacr nevens de verheyt van 4Otr.37.
Diens verfchil vande verheyt 8 tr. 20 @ , eerfic in d'oirden , doet
voor begheerde vetheyt 32tr.8. -

Waeraf Ubewijs deur twerck openbaeris, TBESLVYT. Wefende dan ge-
geven tweer plactfen cromftreeck, langdefchil , en d'een plactfens breede; Wy
hebben ghevonden d'ander plaetfens breede en verheyrynadeneyfch, -

11 VOORSTEL.

Wefendeghegheven tyveer plactfen cromftreéck,d’een
plactfens breede enverheyt: Te vinden d'ander plactfens

breedeenhet langdcfchil.

MERCK T.

- Genomen an'ymant kennelick te fijn opwat cromfiréeck datmen van d'cen
placts tot d'ander feylt,voort deen plactfens breede cn de verheyr, die deurgif-
fing int feylen mach ghevonden fijn, waer me hy beghecrt t¢ vinden d’an.
der plaetfens ‘breede , en het langdefchil, ot die op een Eertcloot te teycke-
nen, of dacrop wefende temeughen fien hoe fijn rekening daer me overcomt,
" ‘en tot fulcken eynde candit voorftel dienen. TGHEGHEVEN. Laet do
cromftreeck fijnde 4 , de breededer weftelicker plaersde cleenfte wefende van
str.soD,endeverheyt32tr.8@®. TBEGHEERDE. Wy mocten vinden
‘@ander placifens brecde,en het langdefchil, )

"1 VVerck mette coper cromSiveeck,

Ickteyckenop den Eertcloot des7 voorftelseenich punt als E , op deghege.
ven breede van  tr.s9 O, vervough daer op de vierde copercromftreeck, te we-
tenalfoodat den gront G H paffe opt middelront D B, ende wijflijn 1K op E:
Ick mycet voortsmet een paffer langs de felvewijflijn 1K, van E oofiwacert (om
dat E deur t'gegeven weftelicker is) na K, de ghegheven vetheyt van 32 tr.8 @,

. na dewijfe des 5 voorftels, welcke comt neem ick tot L. Ditfoo fijnde, ick
fouck de breede van L,welcke is L M,dic in dit voorbeelt bevonden mocet wors
den voor tbegheerde van 28 tr. 42 @. '

Daer nafouck ick der twee plactfen langdefchil F M,rwelckmen in dit voor-
beclt bevinden moet voor tbegheerde van 24 tr.

' 2 Werck
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3rd Procedure, by means of Numbers.

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 I find the distance to be 8029
And the longitude 6°

When we add 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 24°

The longitude becomes ' ' 30°
Corresponding thereto in the table of the above-mentioned 4th

loxodrome I find the requxred latitude of the second place 28942’
And I also find against it the distance 40°37°
The difference between the latter and the distance 8°29, the first in

the present list, is the required distance 320 g’

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
requited.

11th PROPOSITION.

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

NOTE.

Assuming that a man knows 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.

1st Procedure, with the Copper Loxodrome.

I mark on the globe 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, I seek the latitude of L, which is LM, which in this example, to satisfy
the requirement, must be 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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2 VVerckmetten ‘gbccromﬁmcégm Eertc/oot

Ick verkieseenighe gheteyckende vierde cromftreeck dacrick de ghcghcven
breede in teyckenen can: Latet inden Eencloot des7 voorftels fijn de crom-
firecck I K,wacr ingheteyckentis t'punt E, foodat fijn breede FE doe deghe-
gheven s tr. 59 ©: Ick mect voort meteen pafler langs de wijflijn 1K vanE

coftwaert (om dat E deur ‘'ghegheven de weftlicker plactsis) na K, de gheghe- '

venverheytvan 32 tr. 8 ®, nade wijfe des 5 voorftels, welcke comr necm ick
tot L. Ditfoofijnde ick fouckde breede van L ; welck is 1. M, diein ditvoor-
beclt bevonden moer worden voor t beghccrde van281r. 42 @

Dacr na fouck ick der twee plaetfen langdefchil F M,t'welckmen in dxt voors

-beelt bevinden moet voor t'begheerde van 24 tr.

3 V V erck, a’oar ghemleﬂ. ,.

Ick fouck de gheghéven breede s tr. 59 @ inde ghegeven vierde crom fireeck
der tafelsdes 4 voorﬁcls,cn fiewat langdc cn vcrhcyt daer op overcomt, bevin-
delangde 61r.

Enverheyt - 8tr29(@.
Dacrtoevergacrtde oheghcven verheyt (ick fegh vergaeit omdar -
deghegeven breede de cleenfte is,wacrfe degrootfte men foude:
moceten afirecken) doende _ 33tr.8D.
Comt verheyt 4ou.37.0.
. Dic ghefocht inde bovefchteven vierde cromfireeck , ick vinde
" daer névens te pvercommen voor begheerde breede der tiveede

plaets 28tr.42®:
" Envindeoock daet nevens de langde van - ' jotr.
Diensveifchil vande lanode 61r. cerfte mdoxrdcn doct voot be- '
gheertlangdefchil, . 2411,

Wacr afbewijsdeur ‘werckopenbaceris, TBESLYYT. Wefende dan ges
. ‘gheven tweer plaetfen cromfireeck,d'een plactfens breede en verheyt:Wy heb-
ben ghevonden d'ander plaetfens brccdc en het langdefchil,naden cyfth.

MERCKT.

Wy hebben hxcr vooren ghefeyt vant feylenop tcchte en cromme feylftre-
ken, maer wantter in groote zcevaerden, noch ghebruyckt wort dzert de ghele-
.ghcmhcyt toclaet een wijfe van feyling ghcmengt van beyden , te weten cen
" achtfte fireeck met ecn middachront, foo fullen wy daeraf hier wat vermaen
doen. Lactinde volghendeform A B den Eericloot beteyckenen , diens mid.
delront A B,en noortfchen afpunt C, voort fijn D , E, twee plaetlen van ver.
fcheyden langden en breeden, deur welcke ghetrocken fijn de twee evewijdige
‘sonden DFen EG. Omnuvan Etot Dtefeylen , niet op een rechte noch
cromumie ftreeck al(vooren, maer op een middachrontmetcen achtfte fireeck:
- Men feylt eerft van E af recht noortwaert an opt middachront E F, tot datmen
fich vint op debreede diemen weet D te hebben t'welck fy neem ick tot Fidaes
nakeéerrmen weftwaert,blijvende gheduerlick op de felve breede,datis geduer. -
lick varende op de achtfte cromiftreeck tot daimen ter begheerde placts D
comt. .

Merckt noch datmen foude meughen ecrft beginnen te &ylen van E recht
N 4 wefks
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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 ccme 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 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°.

3rd Procedure, by means of Numbers.

I look up the given latitude of 5°59" under the given fourth loxodrome: of the
table of the 4th proposition, and see what longitude and distance correspond
thereto, and I find the longitude to be 6°
And the distance 8029
When we add thereto the given distance (I say: add, because the given
latitude is the smaller one; if it were the greater, we should have to
subtract), being , 320 g
The distance becomes ' 40°37’

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 28°42’

And I also find against it the longitude 30°
The difference between the latter and the longitude 6°, the first in

the present list, is the requxred 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-circle 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 overleaf let 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-circle track nor on a loxodrome, as above, but on a meridian and an eighth
loxodrome, one first sails from E straight to the north, on the meridian EF,
until one is in the latitude which one knows D to have; let this be, I assume,
at F. Thereafter one turns 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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weltwaert an,dats gheduerlick op de achtfte crom(treeck, tot datmen hadde de
langde van D,als tot G,endaer na van G rcchg noortwaert an, tot dat:n?;n op
D comt:Doch alft niet en waer uyt oirfaeck van winden of firoomen , dicmen
van tc vooren wift dat hindérlick fouden fijn , fo wacrt betereerft te feylen'van

B

EopFenvanFopD, daneerft van Eop G, en van G op D, uyt oirfaeck dat.
men met meerder fekerheytvan F ot D opeen felve breede can blijven, dan
van@G tot D op een felve langde,inder voughen dat foo vecl men deurafieyden-
de firoomen of qua rekening,in langde mifgifte,foo verre foudemen te ooftlick
of weftlick van D commen:1afulcx, datmen fomwijlen als Deen cleen Eylant
waer, niet weten en foude (ghelijckt metterdaet dickwils ghebeurt (ofmen
daer af ooft of weft waer, niet teghenftaende men de breede verfekert hadde:
Maer van E ecrft iconwaert an varende, Ufy daimen wat oofilicker of weftlic-
ker'dan op¥F ter beghcerde breede comt,ten doet daer fulcken hinder niet,want
blijvende int feylen ‘nae D-altijt‘op de behoirlicke breede , men moct Dont.
moeten.

Tot defe wijfe van feyling op een achtfie cromftreeck met een'middachront,
en behoufimen gheen rekeninghenals de voorgaende van rechte en cromme

feylftreken,maer ten is {oo corien wech nist, gelijckmen inde form' openbacr.
Tick fiet,

 ANHANG
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i.e. constantly on the eighth loxodrome, until one is in the longitude of D, viz.
at G, and then from.G straight to the north, until onie arrives at D. But if it were
not because of winds or currents which one knew beforechand would be
troublesome, it would be better first to sz2il 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 iatitude 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
2 small visland, one would not know (as often 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-circle tracks and loxodromes, but it
is not so short a route, as is plainly seen in the figure, -
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- DER CROMSTREKEN. .
S tHOOFTSTICK. -
Verhaelopdeoirden der cromftreken. . - -
<=x Ommige als Rober Hues,nemen de cromftreken te begintien vane”
{7 middachront af na tmiddelrorit toe, noemende die van noott tén
» 5 0often deerfte, noort noortooftde tweede, en foo voorts. ‘Ander
. ISE als Edwart Wright ,-tellen van tmiddelront af ia tm id&a‘chront; o
- noemendede cromftreeck van ooft ten noorden d'eerfte,, ooft noordooft de
tweede,en {00 voorts. Maer wanttet om twijffeling té weeren, goct waerdat
atle dievan defe ftof handelen,int noemen der cromftreken een felve oirden
volghden,foo heeft my oirboir ghedocht mijn ghevoclen te verclaren,waer-
om ickimeyn datter meerder reden s te beginnen van het midda’dlront,Fhe— '
. lijek wy hier vooren oock ghedaen hebben,dan van t'middelront,als volght:
. Voor al wanneermen feghtd'eerfte cromftreeck dic te wefen,welcke eerft
nat' middelront volght,foo en is dat niet eyghentlick gefprokenden * Doen- Efices.
der buyten t middelront fijnde dadelick of deur t gheftelde,wantmen infulck
anfien dan nieten foude moetcn fegghen' d'eerfte cromftreeck vant middel-
rontaf,dan d’eerfte cromitreeck van een évewijdich rondt metrer middel-
ront: Maer dat foo ghenomen, t'felve evewijdich ronten fal in d'oirden der
- cromftreken nietvallen , t'welck nochtans gheen rechte fireeck fijnde een
cromftreeck is, volghende haer bepaling. Ditanghemercke, de natuerlicke
oirden fchijnt te vereyfichen datmen t middachront neme voor begin, wart
van daer af tellende, foo valt de ooftenweftftreeck me onder de cromftreken,
wefendealtije de achtfte nat’behooren,en dacrom hebben wy hier vooren
die wijfe ghevolght. L

2 HOOFTSTICK. -
Van Petrus Nonins feyl , angaende de ghetalen det
cromftreken. -
Nadien de Portuguijfen en Spaengnacrden eerft ernftelick de groote zee=.
vaerden anghevanghen hadden,foo viel by hunanmercking op de gedaente
en eyghendchappen der cromftreken: Wacr af den vermacerdenWifconftnacr
Petrus Nonins handelende heeft ghefchreven vande ghetalen dienende tottet
formen der felve,maer fj en wierden by hem niet rechtghenouch getroffen;
. twelckick niet en feghtot fijn verachting,want den gront daer hy op boude,
haddeuyterlick foo vaften anfien;dac d'alder ervarenfte voor teerfte lichte-
lick fouden ghemeent hebben de facck foo te wefen,enby aldien hem fulcke
oirfaeck van proefontmoet hadde, als anderen na2 hem welbejeghende ; by
foude foo welals anderen r'ghebreck bemerckt hebben. ‘
' Tisdan te weten dat hyint 23 Hooftftick fijns 2 boucx de Reg. & inftr.

befluyt de houckmaten der boghen vanden afpunt totre cromﬁree:khi;i
. ghe-
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APPENDIX
OF THE LOXODROMES,

1st CHAPTER.

Account about the order of the loxodromes.

Some people, like Robert Hues1), regard the loxodromes as starting from
the meridian and proceeding to the equator, calling that of north by east the first,
north northeast the second, and so on. Others, like Edward Wright 2), count from
the equator to the meridian, calling the loxodrome 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 bemg a great-circle track, it is a
loxodrome according to the definition. Considering this, the natural order 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 Nonius3), concerning the numerical 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 them, but he did not fix these values
accurately enough, which I do not say to disparage him, for the foundation on
which he built seemed outwardly so secure that even the most experienced people
would at first easily have thought that the matter was like this. And if he had
had the same opportunity of testing it as others after him found, he would have
percexved the error just as well as others.
 Thus it is to be noted that in the 23rd Chapter of his 2nd book a’e Reg. &
instr.4) he concludes that the sines of the arcs from the pole to the loxodrome

1) Gf. Introduction, p. 488. '

) Cf. Introduction, p. 482, 483, 494.
8).Gf. Introduction, p. 491-492.

8} (f. Introduction, p. 401.
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*gheducrighe cvercdcnheyt teweln ; Als inde voorgaende form des 3 voos-
fiels, (alwaer wy nemen R Z de vierde te fi jn)dat ghelijck houckmaet van MR,
tot 'houckmact van M X alfo hotickmaet van M X, tot houckmact van M Y,en
van M Y'totdievan M 4, envan M atotdie van M b; en van ‘M b, tot dievan
MZ; en dacrom cock ghe]x jckhouckmaetvan MR, tot houckmact van M X,
alfoo houckmaet van M 4, tot houckimaet van M Z: "Doch dat gemift te wcfcn
blijckraldus: De drichouck M R X heeft drie bekende pilen, te weten de fijde

. MR gotr.den houck MR X 45 tr.en den houck R MX 1 tr. Hierme ghefocht

Polum,

de fijde M X, wort bevonden van 89 tr. diens houckmaer doct 9998 : Sulcx dat
de houckmaet van M R, in foodanighen teden is totte houckmaet van M X, als
-10000 10t 9998. Laet nude cromfireeck van R tot &, foona dcn * afpuntghe-
commen wefcn, dat M bdoe 10tr. dicns houckmaet is1736. Dit{oo gheno-
men,dehou ckmact van M Z foude mocten doen 1736, want feggende houck-
maet van M R10000 gccft houcmaet MX 9998, wat houckmact vanMb 17362
Comt houckmact die fijn foude voor M Zalfvooren 173 6: Maer de fclve foo
niet te wefen wort aldus bethoont: De drichouck Mb Z hecft drie bekende pa-

" lentewetendefijdeM bao1tr. dcnhouckaZ 45 tendenhouck bMZ 1 1r,

chr me ghefocht de fijde M Z, wort bevonden deur het 42 voorftel der cloot-.
fchedrichoucken van 811,33 @ diens houckmact 1487, groot verfchil heeft
vandé voorfchreven 1736, *welck fy foude moeten doen om met d'ander eve-
redenich te fijn. Sulexdatde booch M Z, die wolghcndc tgheftelde maer en
doet 8 1. 33 @®; wortnadanderreghel bcvondcn vanjotr. twelck 1 tr. 27
te veel is. - Maer fulcken feyl vallende op alleenclick een everedenheyts were-
king , foo machmen denckenwat grootet feyl datter op MZboven datnoch
moet commen,deur al de voorgaende vetfaemde feylen der werckinghen ceza.
men totten bovcfchxcvcn 10tr. vanden afpunt gheraecke,

3 HOOFTSTICK

Vant feylinde tafels der cromftreken deur Eduvware.
PVrighe.

. Na de Portuguyfen en Spaengnaerden fjnin grootc zeevacrden de Enghcl-.

fchen ghevolght,welcke op defe ghedacnte der cromftreken oock acht.nemen-
de, hebben t'feyl van Noniws bcmcrckr en tot verbetering van dien foo fijnder’
onlancx tiytghegheven tafelender cromft reken deur Edwart Wright, als die des

" "4 voorftels van defen,welcke de facck naerder commen : De proef daer ick fulc- - '

ke meerder naerhcyt deur vermocde, was datick na d'ecrfic wijfe des maeckfels
der tafels vande cromftreken int bovefchrcven 4 voorftél, focht de breeden des
vierden cromfireecx, (in welcke t'werck liche valt ; deir gheducnghc vergaring
fonder memchvuldmg of decling , om dat raeckh jn ‘en’ rechthouckmacet van
45 tr. dacr ¢ven vallen) en dat tot op den 78 tr, derlangde , waer op ickbevant -
tovercommen 61 tr.-26 (D : Maer Wreghes tafels hebben tot fulcken plaets 61 tr.
14®, dicopfoo grooten langde macriz2 @ eén {chillen : Bovendien wasmy
noch bekent datrerware ghetal, volghende fulck gheftelde, mindermoeft fijn
dandie 61 1r. 26 (D: Sulcx dat my dit,als ghefeyt is,vérmoeh gaf van di¢ tafelsde.
fake na te comimen : (Maer hoecde gheralen dei tafélsvan ander cromftreken
met {ulcke rekeningen overcommen, en hebick deur ander belet niét verfocht)
Docheniffer de rechie gront noch niet volcommiclick ghetroffen, Om hieraf
vexclaring te doen, oo (chrijfick ectft U navolghende

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 trlangle
MRX has three known elements, viz. the sidle 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 proved as 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 be 8°33’, the sine of which = 1,487 differs 2 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
consider 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 the
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 published by Edward Wright, viz. those of the 4th proposition of the
present work, 'which are more accurate. The test on the ground of which I expected
this greater ‘accuracy 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 ate 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 Trigonomeiry (Wotk XI; i, 13), p. 302.
?) This must be the meaning, but the ongmal text is not clear in thls respect.
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VERTOOCH.,

thlqck descromftreecxafvvijcking vantmlddclront '
op haer voortganckeens lan%dctraps, tot haer afvvijcking -
ophaervoortganck van noch eenlangdetrap daeran vol-
ghende: Alfoo feer na fnylijn door t’begin van dic laetfte °
'voortganck tot {’nyh;n door t bcgln dcsccrﬁcn voort- .
gancx. ' v

-~ TGHEGHEVEN. Laet ABC D.een Ecrtdoot ﬁ)n d:cnsafpuntA mids .
- delront B ED, waerin ghcteyckent fijn devier punten E,F,G,H, fulcx dat EF, -

FG,GH, clckdocn 1 tr. Op defevier punten EF,G H, fijn ghctrocken devier N

_ mxddachboghcn AE,AF, AG,AH;voortiyE Iccn cromftreeck ,ickneem -
d’cerfte,fnyende de vier mlddachboghcn in K,L,M,1; Dacr nafy ghcuockcn de
. booch K Nevewijdich met FE,en L O met GE, fnyendc AFin Pfghelijexfy -

o ghctrockcn dc booch M Ql} cvcwqugc met H Een fnycndc AGin Q Dacx L

'nafy
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calculations). But the correct basis has not yet been perfectly laid. To explain
this, I first give the following

THEOREM.

As 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, so 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, so that EF, FG, and GH are
each 1°. On these four points E, F, G, and H are erected the 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, intessecting AF in P; similarly
let the arc MQR be drawn parallel to HE and intersecting AG in Q. Thereafter
let the first loxodrome be drawn from N via P to Q, which must be equal and
similar to the part KLM. : _

This being so, 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 degree, EF, during
this advance through one degree of longitude its deviation has become FK, or
EN, as being equal thereto, because KN is parallel to FE by the supposition.
And in the same way it is to be understood that NO is the deviation 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 O, 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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na {y ghetrocken d'eerfte cromfireeck van N deur Ptot Q, dicevenen gelijck
moet {ijn metterdecl KL M.

Dit foo wefende FK is descromftreecx afwijcking vant middelront FED op
haer voortganck eens langdetraps: Datis, dectomftreeck voortghegacn hieb.
bendevan E tot K, daerfe in langde vcrandenng ghecreghen heefieen trap EF;
foo is opdic voortganck cens langdetraps , hacrafwijcking ghcworden FK, of
E N alsdaer me even fijnde, om datK N CVCW])dlCh ismetFE deurt gcgcvcn'
Enalfoo falmen verftacn dat N O is des cromftreecx afwijcking op haer voorts
ganck van een langdetrap meer,met te commen van Ktot L,waer opfy afwije-
king ghecreghen heefi foo veel als van N tot O , om dat L O evewijdich is met
G Edeurt’ghegheven: En omderghelijcke rcdcncn is O R descromftreecx af-
wijcking op haer voortganck van noch een langdetrap meer , met (¢ commen
van Lot M. Sulex dat N'QOjisdes cromftreeex afwi ;ckmszop haer voortganck
ecnslangdetraps, en O R afwijcking op hacr vooriganck vannoch een trap
daeran volghende. TBEGHEERDE. Wy moeten bewijfen dat ghelijck
N Otot OR, alfoofeer na de fnylijn van des cloots middelpunt deur L begin
deslaetften voortgancx L M, tot fnylijn deur K begin deseerften voortgancx
XK L: Maerde foylijn deur N, is even ande foylijn deur K, om dat K N evewijdi-

‘gheis met F E: En fighelijcx isde fnylijn deur O,even ande fnylijn deur L, om

dat L O evewijdighe ismet G E , en dacrom mocten wy bewijfen dat Ohclx)ck
N O tot O R alfoo fiylijn deur O tot {nylijn deur N.-

Maerom hier te fegghen tot wat eynde dit ftrecke,en de fomme des voorne-
mens int cort te verclaren,foo is te weten dar wy bethoonen fullen,de ghetalen
indebovefchreven tafel ghevondcn pict teovercommen met dcfc evereden- -
heyt,en daerom niet heel recht.te wefen. Voort hoemen deur fulcken gronz -
ghewifle tafcls can' maken,hoe wel deur een moeylicker wercking,

"TBEW YS.

Lactonsnemen deform in d'eerfte bepaling des houckmactmaeckfels,waee
in teanfien valt dat dendrichouck AB I, ghelijck is mettendrichouck AFC,
diens * lijckftandighe fijden everedenich fijn, e weten .

Ghelijck Altot A B;alfoo ACtot AF,
Maer ACisevenmet A B,enGCmetAF, daerom
Ghelijck A1 totA B,alfoo ABtot GC.

Maer A lis fnylijn, AB rcchthouckmact enGC houckmaet vanCE,te

weten des fchilboochs van B C, daerom fegh ick by ghemeene reghel dat
Ghelijck cens boochs fnyh jn tot rechthouckmaer,
alfoo rechthouckmaet,fot fchilboochs houckmaet.

Dit foo fijnde,wy commen nu totte form defes vcrtoochs wacr meickom

defe bewefen everedenheyt aldus fegh:
Ghelijck int vierendeelronts A E, fnylijn deur N, dats foylijn des
boochs N E tot rechthouckmaet, a]fo rcchthoucmaet tot fchilboochs
houckmact van N E wefende houckmaet van A N: Datsandermael
int cort ghefeyt: Ghelijck fnylijn deur N, tot rechthouckmact, alfoo.
rechthouckmaet, tot houckmacetvan AN. Enwecrom
Ghelijck fnylijn deur O, tot rechthouckmaet,
alfoo rechthouckmaer,tot houckmact van A O,

Macz
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coming 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 nearly 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 former advance KL. Now the secant through N is equal to the secant
through K, because KN is parallel to FE. And similarly the secant through O
is equal to the secant through L, because LO is parallel to GE, and consequently
we have to prove that as NO is to OR, so is the secant through O 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 tables on this basis, though by more difficult
operations. .

L]
(o

-

>
2]

i

N

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 Al to AB, so AC to AF;
Now AC is equal to AB, and GC to AF, therefore
As Al to AB, so AB to GC.

Now Al is the secant, 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 the 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 secant through N, i.e. the secant of the
arc NE, is to the semi-diameter, sois 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 N is to the semi-diameter, so is the
semi-diameter to the sine of AN. And again:

As the secant through O is to the semi-diameter, so is the semi- dlameter
to the sine of AO.

1) Stevin’s Trigonometry (Work XI; i, 11), Fol. 1.
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e VANDE ZEYLSTREKEN. - .- ' . I§7 -
" Maer rcchthouckmact aldusinde rwee voorgaende evcmdcnhcdcn mxddcl-

e evexcdcnrghc fijnde, foo volght, daer uytdat. -

‘Ghelijck fnylijn deur N, tot fnylijn deurO;

" - alfoohounckmaétvan A o ,tot bouckmaetvan AN: - - o
“Maer ghelijck houckmaet van A O, tot houckmaet van A N, alfeo het. rondt :
- dienshalfmiddellijn de houckmaet i ns van A O ;'dats t'tonde dact- L Pdeel afis;

‘tottet rondt diens halfmxddclh;n dchouckmact isvanAN dats tront daer K N o

dccl af is:. Daerom ,
- Ghelijck fnylijn deur N,tot fnyh;n dcur O alfoo: hct tondt dacr LP‘
. ~deel af is, tottet rondt. dach N deel afis. .
Maer ghelijck hc[ rondtdaer L P deel af i is; tottet: sondt daer K N decl af 1s

- a!foo hetdeel L:P. touﬂdcd K \I wamclck is1tr. fijnsrondts deurt gheghc- T

wen : Daerom.
thh;ck fnyh;n dcur N tot fnylun dcur O allooL P tot K N EE
" MaerLP en KN fijn h;ckﬁandlghc fijden in twccdnchouckcn QLP;
PXN, die naghenouch ghielijck fijn, (ick fegh na ghenouch,uyt oirfieck datle
fo na malcander ftacn,en fo cleenc fijden hcbbcn,wacr deur oock int vertooch
ghefeytis Alﬁa [eer nia) dacnom fy ﬁ;n met d andc: lx;ckﬁandlghc QL;PKeve.
redenich, datis .
: GhCII]Ck LPtot K N alfoo QL totP K: F.n vcrvo]ghcns
thluck foylijn dcur N, tot fnylijn deur O,alfoo QLtotP K.
Mac:R Oiseven met QI; en ONmetPK: Daerom
Ghelijck fnylijn deur N,tot ﬁ}yh)n deur O, alfoo RO totO N.
En deur verkeerde reden,
" Ghelijck-G N tot o) R, alfoo fnyh)n deur O, tot fnyh;n denr N.
T E SLVY T. Ghelijckdandescromftreecx afwi ;ckmg vant middelront,

- !op hacrvoortganck eens langdetraps, tot. haer afwijcking op haer voortganck
. ~'vannoch eenlangdetrap daer na volghende: Alfoo feer na (nylija door ¢ 'begin
" vandie laetfte voortganck , tot fnyh;n doo: t begm des. ccrﬁen voortgancx, L

t'welck wy bewijfen moeften,
" Defeeveredenheyialdusvalten bekem ﬁ;nde wy fullcn tot ons vooxgheno-
" men verclating van r'feyl der tafels commen. - - .
Laet E I indeform defes vertoochs, beteycken end eerﬂc cromﬂrccck dacr in
* Wy ons voorftellen te moeten vinden de twée bréeden FK, G L. Umdan ecrft
. tevinden F K ick fegh den drichouck K'F E (die ick ten eerfien voor plat anfie,
om dit fulcke drichotickér inde tafels voor plat gheénomcn wicrden) tchebben
drie bekendc palen, teweten den houck K:EF 78 tr. 4s®,KFE recht enFE

. i tr. Hierme ghefocht de fijde K F; en alles berekent mict rechthouCkmaCt vap -
10000000, t0t Op (@ toe,WoTrt bcvondcn deur het 4 voorfiel der platte dri¢houc:

‘kenvan’s tr. 3 @ 38@. MaetENisevenanF K | dacrom ENdpet cock s.tr.

© 1 ® 38®. Nudan N E bekent fijnde,enomna de regel desvoorgaenden ver- .
- ‘toochste vinden N (o} ,ick (ég aldus: Snylijn deur N, dats van NE s tr.1 ® 38

. docnde10038616,gheeft fylijn deur E doende 1000c000, (dic. wy hier fnylijn

- hecten,hoe wel het cyghentlickghecn en is, maer om de nacim nade reghel té

- . ghebruycken) wat de-booch N Estr.1 ®. 38 ®? Comt voorde booch NO

swo®28Q: DxcvcrgacmotNE str.1 @ 380 , comevoorEO,dats oock:
voor debegheerde G Lyotr. 2 @ 6 @:Enfoo vccl wort oock volcommchck o
. bevonden volghende d’eerfte wijfc des macckfcls vande tafels der cromftreken
intg voorﬁcl,want N Kals gtontdcs rcchthoucknghcn drichcuex PK N; doet
39 @ 46®,;waer me dereghel gcvolght,dcux :ckcnmg dex platte dnchouckcn
, men
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Now since thus the semi-diameter in the two foregoing proportions is the mean
proportional, it follows from this that
As the secant through N is to the secant through O,
So is the sine of AO to the sine of AN.
Now as the sine of A0 is to the sine of AN, so is the citcle 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 the sine of AN, i.e."the circle of which KN is a part. Therefore:
As the secant through N is to the secant through O, 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 the part LP to the part KN, for each is 1° of its circle by the supposmon
Therefore:

As the secant through ‘N is to the secant through O, so is LP to KN..

Now LP and KN are homologous sides in two triangles QLP and PKN, which
are neatly similar (I say: neatly, because they are so close to each other and have-
such small sides, on which account the theorem also spoke of so very nearly),
therefore they are proportional to the other homologous sides QL and PK, i.e.:

As LP is to KN, so is QL to PK. And consequently:
As the secant through N is to the secant through O, 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 G, so is RO to ON.

. And by the inverse proportion:

As ON is to OR, so is the secant through O 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, so very nearly is the secant through
the beginning of the latter advance to the secant through the begmmng of the
former advance; as we had to prove.

This proportion thus being established and known, we shall come 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 with I regard as plane,
because such triangles were taken as plane in the tables) has three: known
elements, viz. 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 nearest second of arc, it is found by the 4th proposition
of plane trigonometry 2) to be 5°1’38”.-But EN is equal to FK, therefore EN is
also 5°1’38”, Now NE thus being known, in order to find NO according to the
rule of the foregoing theorem, I say as follows: Secant through N, ie. 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 so 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,
ie. also the required GL, becomes 10°26”. And exactly the same value is also
found according to the first method of the making of tables of the loxodromes in

) Gf. Introduction, p. 488-490.
) Stevin’s Trigonomelry (Work XI; i, 12), p. 147.
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men bevint K P,dats oock voor N O van s tr. o® 23 @, en vervolghensE O
indc bovefchreven volcommenheyt. Maer nictalfoo deur detweede wijfe,want .
alles met @ ghewrocht,daer comtvoor G L 10 tr:1 ®.Maerom de [clve twee-
de wercking hier breeder te verclaren ick fegh aldus:Ghefocht inde rafel der ver- -
" facmdefylijnenwatter overcomt op s tr. 1 D 38@ van EN, wort t{cvondcn
3020, dacr toc vergactt noch cens 3020 comt 6040, wacrop indefelve x:afc_l
ovetcommenvoor G L of EO 1o1r.1 ®.,die1 @ 6@ ver{chillen vandan-
dertotr. 2(® 6@, en dacrom en isdit nict heel volcommen,, wanthierme
voortgaende men gheracckrallenx tot noch wat meerder verfchil. ,
" Metckt noch wijder de reden te vereyfichen,datmen int foucken van K Fdes.
driehoucx K F E den Rlvendrichouck niet en behoort te nemen voor plat, ge-
mcrckt de twee fijden dacrmen rekening me macckrals EF, FK boghen fijn,
~ fulex dat F K gefocht deur rekening der cloot{che drichoucken,wort bevonden
van 5 t£.0 © 51 (®,die van d'ander s tr.1 @ 38 @ verfchillen 473 :Want hoe-
weldie in haer felven voor t'eerftecleen fijmyint vervolgh wordet feyl grooter.

"4HOOFTSTICK

Hoe vmaeckfel van ghevvifle tafels der crqrhﬁrckcn
foude meughen ghefchien na v'ghevoclen des Schrijvers.

Ghelijck ghevonden is N O, deur een wercking getrocken uyt het vertooch
int 3 Hooftftick defes Anhangs, alfoo falghevonden worden O R ; fegghende
foylijn van C E, gheeft fylijn van N E | wat de booch N O? t’gene daeruyt
comtisvoorde booch O R, welcke vergacrttot O E,men crijcht E R dats oock
H M breede des 3 tr. der Jangde. En om daer nacte vinden' debreede van noch
een langdetrap voorder.dieickneem tewefen R S, ick fegh < 'Snylijn van R E,
gheeft fnylijn van O E; wat de booch O R #t’ghenedaer uyt comtisvoor de
booch R S,enfoo voort met d’ander. Co '

* MERCKT nunochdat deur tnemen van cleender boghen der Jangde, feker-
derwerck valt dan deur grooter,om bekende oirfaken:Maer om verfekert te (ijn
* datmen de boghen cleen ghenouch neemt , dat fal ghefchien deur een dobbel
wercking, aldus toegaende : Benevens t'vinden der breeden deur t'nemen der
langdeboghen van trap tot trap als hier vooren, {oo falmen noch doen een an-
der wercking van halve trap tot halve trap ; foo langhe alffe gheen hinderlick
-ver{chil en hebben: Maer beginnénde hinderlick verfchil te crijghen , men fal

- . d'eerfte wercking van trap tot trap verlaten ; blijvende by die vanhalvetraptot

. halve trap,en daerbenevens noch vougende een wercking van vierendeel traps
tot vierendecl traps,dats van 15 ® tot 15 @,welcke voorder commende, foofe
oock hinderlick ver{chil creghen , men fal die van halve trap tot halve trap ver-
laten, en voughen by d"ander cen wercking van noch cleender boghenalsvan
10 (D tot 10.(D. Endaer me canmen, hoe wel de wercking moeylick valt,tot fe-
ketheyt commen,want gheen hinderlick verfchil vallende tufichen twee werc. -
kinghen, d'eene deur t' nemen van heele langdetrappen,d’ander van halve , ten -

. _ -is niet noodich foo verre met noch cleender boghen te wercken danmet halve,

want t’ghene men dacr deur naerder vonde, foude door meerder mocyte ghee
fchien fonder tot voordeel te firecken. _ .

Merckt noch dat foomen defe wercking wilde doen na d'eerfte wijfe des
maeckfels vande rafelsder cromftrekenint 4 voorftel , t'foude oirboir fijn cerft
te maken ecn tafe] van tghenc 1 tr. langdefhil 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 consequently EO is found as
exactly as above. But it is not like this by the second method, for when everything
is calculated to the nearest second, GL becomes 10°1’. Now in order to set forth
this second operation more fully, I say as follows: When one looks up in the
table of the assembled secants what value corresponds to the 5°1’38” of EN,
this is found to be 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 16" from the other value of 10°26”, 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, since the two sides by means of
which the calculation is made, viz. EF and FK, are arcs, so that FK, when sought
by a calculation of spherical trigonometry, is found to be 5°0’51”, which differs
47" from the other, 5°1/38”. For although at first it is small in itself, the error
will become greater in the sequel.

4th CHAPTER.

How the makmg of accurate tables of the loxodromes might be effected 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
secant of NE, what does the atc NO give? The result of this is 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: Secant of RE gives secant 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 arcs of longitude, the operations are
more accurate than when taking larger ones, for known reasons. Now to ensure
that the arcs 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 appreciable
difference. Now when an appreciable difference begins to appear, 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 15’, and when this has gone on for some
time, if again an appreciable difference arises, one must stop the operation from
one half degree to the next, and add to the other an operation with even smaller
arcs, viz. from 10’ to 10’. And thus, though the operation is difficult, one can
attain to accuracy, for if there is no appreciable difference 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 arcs even smaller than half
arcs, for what one might thus gain in greater exactness would be obtained by
greater trouble without yielding any advantage.

Note further that if one wanted to perform this operation according to the
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| . VANDEZE?L"STMKEN. S !;9 
_in @ @en®des tmddclronts als de'tafel des achtften cromftreecx, en dat niet

- van 16 tot 30 ® der breede, noch bcrekcm tot 0p ®als dle macrvan @ tot @
- derbreede,en berekent totop ®.. '

De'moeyte des maeckfels van fulcken tafel ghcdacn wefende, tis kennelick * *

¢ - dat de yoorder wercking dan ghefchicn foude alleen deur mcmchvuldmg fon-

-der deeling,daermen na de voorgaende ander wijfe met fnylijnen,benevens de - -

:memchvuldmg cen dcclmg moct docn doch cn lﬂ'cr dan fulckcn tafel nict tc- -

© . maken.

Citisde fckcr{‘te w:ch dxc my nute vooren comt - , en hoe wcl dc wcrckmg

. . moeylick-foude vallen,doch eens wel ghedaen chendc men’ foude Kem dace.
"op meughen betrouwen. Mier fooder middeler tn;tdcur ymant ander lichter

. wercking mét ghenouchfaem bewelen fekerheyt. ghcvondcn wxcrdc twacr .
bxlhchdmc acnvacrdcn. o .

5 HOOFTSTICK

Hoemen fcherperopt chcompas foudc conncn f’cylcn
‘dan na rghemecn ghcbruyck

. Hetzeccompas placht eertijts ghedeelt te fijn in 8 fircken ¢ wclck daer maé
"doen dewijder zeevaerden hauwer toeficht vercyl‘chten,ghecommcn istot3z;
‘En hocwcl cenige diehalven,voorder commende tot 64 ﬁtcken doch houdcn
- anderdefelaetfte deeling voor onnoodich, achtende f; mcnﬁ:hen gefichtineen -
"+ varende (thip op foo cleeneghedeclien des ronts gheen feker oirdec] tc connen
" hebben. Maerfijn VORSTELICKE G'HENADE defen handel der fcherp-
- feyling grondelick overdenckende,heeft daer af middcl voorgewent,om {mén-
. fchen oirdecl feker te connen fijn nietalleen- 0p 64 ftreken,macrop freken van
trap tot trap der 3¢o dacrmen deronden in deelt, ja tot”op ghedeclten ecns -

.-+ ‘traps, fulex dat verfcheyden menfchen op een varende fchip ffamen in het zee- -

.compasfiende, fullen al ghelijckelick uyt cenen mont nocmicn cen'felve trap,

: . jahelft of vierendeel van dien,nadat den tuych groot en forchvuldelick mocht

ghemaeckt (ijn, Ende want dit ftofis mette voorgaende ghemeenfchap heb- .-
. -bende,foo vervough ick t'felvein defen Anhang, dacxaf ecn cofte vctclarmg
" doende:met twee vooxbccldcn, , 4

7 Voaréeelt dem' een uecompd,r mette [el]op §tf papm-. -

I_aet AB C D EFG eenzeecompasbeduyen ; waer in een-rondt ﬂuf papiee
{y, niér met's2 firekenna de’ ghemeene wijfe, maer: met 36otr. teweténelck

vierendeélronts in go tr.gheteyckent opt uyterfte des cants vaii't'felve papier,en. -+ -

beginnendé de telling in yder vierendeel vant middachrondi af : Ex dact onder
* noch een ander rondt fiijf papier,wact in het yfer geftreken et zeylfteen vaft -

- light,om alfoo na t’ghemeen ghebruyck dé afwijckinig des ylers vandelely foo
" grootte fiellen; alsde feylnacldcns afwx;ckmgvant neordcn op yde lcgenwoor-

) dxghe'placts vcrcyfcht.

“Opdenbuytecarit def caffe van f'ulckcn compas fy ahetrocken cen llm recht
. overeyndeals C E,daernia let liniken C H,van C na ¢'rhiddclpint des compas
fireckende, en noch een ander vanH recht neerwaert evewijdich commende
et C E: Voort fy het punt A foo,,datde verdochte lini vanC ot A , ftrecke
Q2 x'ccbt

- 592 -



585

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 1° of 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 the nearest sixtieth of a second.

The trouble having been taken to make this table, 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, othefs consider
this latter division unnecessaty, being of the opinion that man’s eyesight cannot
judge with accuracy in a moving ship about such small parts of a circle. But
His Princely Grace, thoroughly reflecting on this subject of accurate steering, put
forward a means 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 explanation thereof with two examples.

15t Example, by means of a Mariner's Compa.r.r thb t/:e
Fleur-de-lys 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 circle marked in 90 degrees on the circumference of the said piece of
cardboard, the counting commencing in each quarter from the meridian. And
underneath it there is yet another circular piece of cardboard, on which the needle
touched with loadstone is fixed, in order to adjust by the general custom the
deviation of the needle from the fleur-de-lys to the value required by the de-
viation of the magnetic needle from the north at the place in question.

On the outside of the box of this compass let there be drawn a vertical line,
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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NSNS IV 01061127717205,5,,, 0
277,

recht over vmiddelpunt vant compas: Daer na {yvan A noch cen Jini recht
necrtwaert ghetrocken opden buytecant tot G, als A G, fulex datde verdochte
lini van E tot G, ftrecken moet recht onder t'middelpunt vant compas. Dit foo
fijnde, Laetnu 1 KL Mdegrontteyckening van een {chip bedien,wacrin N O
is de plactsdaermen al feylende t'compas op fielt : Op r'plat van t'fclve fal ghe-

K :

M
trocken worden cen lini PQ, evewijdich fireckende mettet kiel des {chips, (die
ick daetom kicllini noem})te weten in een lini of gefpannen dractals1L , com-
mende uyt het middel vant achterfte des {chips, totter middelfte vant voorfte.
Maerwant P Q in defe teyckening feer core valt, foo falickom int volghende
bequamelicker verclaring te meughen doen , andermacl trecken cen langher
- lini R 8,die ick nu houde alsvoor kiellini in een {chip ghetrocken te (ijn, na de
meyning alfvooren, Op defekicllini R S falmen het compas fiellen, foo dat de
twee punten E en G cffen commen daerop te paffen. v
. Omrnu hier deur met fekerheyt te feylen tot op trappen of cleender gedeelte,
als by voorbeelt te moeten ghefeylt worden opden 17 tr.van weften na zuyden,
men fal "fchip foo ftieren, dat den felven 17 tr.altijt pafie op dc lini die gefeyt is
-te firecken van H neerwaert evewijdeghe met C E;want foo Jang die overcom-
. men, machmen {eggen t'voorghenomen oirdeel van nauwer fekerheytgevons
den te wefen,overmits dat fo haeft dien felven 17 tr. een trap of een halve wijc
vande voorfchreven lini onderHjal de ghene diet fien fullen,al of fy uyt eenen
moatfpraken,terftont famen connen fcggen hoe veel het buyten den wechis.
2 Foore
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the point A be such that the imaginary line from C to A extends straight through
the centre of the compass.Thereafter let there be drawn from A a line vertically
downward on the outside to G, »iz. AG, so that the imaginary line from E to G
must pass straight below the centre of the compass. This being so, -let IKLM
denote the plan of a ship, in which NO is the place where durmg the voyage
the compass is mounted. In the plane of this let a line PQ be drawn parallel to
the keel of the ship (which I therefore call “keel-line” 1), vz, in a line or
stretched thread, viz. IL, extending from the middle of the rear part of the ship
to the middle of the front part. But because PG in this drawing is very short,
in order to make possible a more convenient explanation in the following, I will
draw once more a longer line RS, which I now consider 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 coincides with
the line which has been said to extend from H downward parallel to CE, for as
long as these coincide, 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 line.
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- VANDE ZEYLSTREKEN. 161
2 Voorbeelt dewr een zeecompas imet een [¢ )'lrme/de.

Maer want de punt van een feylnaelde alleen draeyende fonder fijf’ papier, .
- fcherper en fekerder verthoont de naeldens natuerlicke wqﬁng,dan tweecroms-
me beftreken yferkens diemen ghemeenelick ruytwijs teghen tpapier plackr,
- foocanfulcx deur foodanighen bloote feylnaeldc miet noch meerder fekerheye
- gedacn worden,aldus: Defe A B C D E EG H R § van beteyckening Gijndeals
inteerfte voorbcclt men f{alinden binnecant der caffe daerde lini van H neer-
wacertincomt , tcvckcncn dz 360tr. te weten viermaelgo tr. beginnende t'ecn
vierendeel van H naB; tandex vanHnaD, geh)cx van A naB,envanAna D..

13'

.............
e

ml.,!"’ ----,'-,,;;m'mmmmﬂHﬂ"""" — . — :qN

W — - - - v

— IIIIIH(((I!/!H/M‘“ ,-

T

}
dr‘

Voortfalmenan t'puntH ichrijven noott,an A zuyt: Maer an B, fwelck nade
ghemeene wijfeweft foude fijn, falmen ooft fiellen ,enan DWCﬁ ‘Daerna foo
veeldefey lnacldcnsafwuckmg tet teghenwoordighe plactsis., op fulcken ver-
heyt falmen 'punt E vande kiellini R S ftellen. Als by voorbeelt wefende de
afwijcking 10 tr. van noort na ooft, men alden 10 trap van C na Bdoen over-
commen op de kiellini R §,want alfdan moet punt Eoock 10 tr.vinde kiellini
verfchillen. Dit foo fjj nde , en darmen by voorbeelt ghefeyt wilde varen 17 tr.
van weft na zuyt, men falt fchlp foo ftieren,dar de punt vande feylnaclde paffe
opden 17 trapvant weften af nazuyt dat mdccaffc ftact, en is openbaér datmen
dan r'beghéctde fil doen, met meerder fekerheyt dan nadeerfie wijfe.
Macr foometi vreefde dat defe verkeerde ftelling van ooft en weft;om d'o.
ghewoonte wille dwaling mocht veroirfaken , voor de bootfghefellen d1c te
roer ftaen: De Stierman foude in placts vande name der vier winden,meugen
ghebruycken de vier letters A,B,C,D, en in placts van hun te bevelen datfe fey-
len fouden 17 tr.van weft na zuyt, mach bevelen te feylen 17 trovap Dna A.
Voort om met meerdet bequacmheyt het noort der caffe of ' punt E, fo ver-
re vande kicllini te ftellen, als de nacldens afwijcking vereyfcht, men foudc van
dekielliniaf overbeyde fijden 40 of sotr. meughen teyckenen, om-de caffens
punt E te ftellen op fulcken trap als de afwijcking mebrengt, makendeint mid-
delpunt van fulcken ront een pinneken , om de cafle met haer bodems nuddel-

puait (ccn putken dacrin gheboort fijnde) op te dracyen.

DER SEYLSTREKEN

EYNDE. -
03_
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2nd Example, by means of a Mariner's Compass with one
Magnetic Needle.

Now because the point of a magnetic needle turning by itself, without a
piece of cardboard, shows the natural pointing of the needle 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 done with even greater accuracy by
means of a simple magnetic needle, 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 needle 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 to 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 needle 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,
the navigator might use instead of the names of the four points of the compass
the four letters 4, B, C, and D, and instead of ordering them to steer 17° from
west to south may order 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 converuently as far from the keel-line as the deviation of the needle 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 calls 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 drilied).

END OF THE SAILINGS.

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

THE AGE OF THE SAGES

From the Wi.rcomtig)ze Ghedachtenissen (Work XI, i, 21)

This chapter forms the introduction to Stevin’s Physical Geography. He gives
an exhaustive exposition of his views about the “Age of the Sages”, which was
already discussed by us in the introduction to Vol. I (p. 44; ¢f. also the Discourse,
pp- 59 ff.). 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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VANSYN BEPALINGHEN INT GHEMEEN. o
6 BEPALING.

WYSENTYT noemen vvy die, vvaer in by de menf{chen
een feltfaem vvetenfchap ghevveeft heeft , vvvelck vy
deur{eker teyckens ghevviflchick mercken,doch fonderte
vveten byvvic,vvacr,of yvanneer.

Anghefien hetint volghende dickwils te pas fal commen, t’onghavoonlick
woort Wyfenes te noemen,endatmijn voornemen is t'fijnder placts te weten
inde navolgende vernicuwing des Wyfentjjrs,verclaring te doen,hoemen mijns
bedunckens de facck an foude meughen legghen, om weerom tegheraken tot

alfulcken groote wetenfchappen {ooin Hemelloopaals ander ftoffen , ghelijck -

wy mercken by demenfhen eertijts gheweeft te hebben, fo heeft my noodich
ghedocht den felven tijt te bepalen alfvooren.

Maer om hieraf breeder verclaring tedoen ick feghaldus: Tis int ghebruyck
datmen den tijt van over ontrent-neghen of thien hondeit jaren , totover on-
trent 150 jaren , noemt Barbarum [@culum , foo véel te fegghen als Leecketijt,
om dat de menfchen feven of acht hondert jaren lanck waren als leecke,fonder
ocffening der letters of viye conften: T'welck fijn oirfpronck nam doen de
Chriftenen d’overhant creghen boven de Heydenen: Van welcke fy te vooren
veel gheleden hebbende, en daer benevens de Heydenfche Religie feer haten-
de, verbrangden en verniclden nietalleenclick alle boucken der Religie, mette
ghenedacr cenich vermaen van hare Goden in ftont, maer oock der vrye con-
ften d’cen metten anderen, waer fyfe crijghen conden. Ten laetften heeft dit
cen cynde ghenomen , -fulex datmen heel verkeert de verbotghen overbleven
Heyden{che boucken,weerom in allen houcken ghefocht heeft, int licht ghe-
brocht,en met groote neerflicheyten coft doen drucken, niet alleen van vrye
conften, macroock hun Goden aengaende, fulcx dattet nu yder Chriften vry
ftaetdic in fijn ghedichten te aenroepeni In ghedichten der Chriftelicke Reli-
gie te vermenghen met veerfen vande ranimeéling der Heydenfche Goden, en
die daerin fecr ervaren fijn, worden dacrom oock feer gheleert ghenoemt. Nu
alfoo benevenscenighe ydelheden, ootk etnflighe dinghen voort quamen, €n
dat de letters en vrye confien weerom op de beenen gherochten,men heefi die
voorichreventijt van feven oftacht hondert jaren, tot onderfcheyt des tijtsdiet
nu is, en ontrent duyfent jacr daer te vooren was,ghenoemt alsghefeytis Leec-
ketijt, by welcked'ander verleken , Wyfergr foude meughen heeten': Dochtot
fulcke Wrjfes4s en fireckt ons meyning in de bovelchreven bepaling nict,want
die metd'ander feven ofacht hondertjaren , al ffamen niet danleecke tijten
fijn,verlcken by den onbekenden tijt die-wy deur teyckens fekerlick mercken
gheweett te hebben.- Maer om vande felve teyckens breeder verclaring te doen
ick fegh: - .

TEN EERSTEN datter byde menfchen cengroote ervaring en kennis des
Hemelloops gheweeft hecft, welcke ten tijde van Hypparchus en Piolemens by-
<ans e nict'en vergacn was, fulcx datal t'ghencfy dacrafbefchreven hebben,
" maer voor overblijffelsie houden en fijn van t'ghenedattergheweelt hadde,
- wantden eerfien grondt waer deur het inhoudt dier overblijffelsghevonden.

wiert, te weren deervarings dachtafels, fijn vetloren,en men heefifedert gheen
ander ghemacckt, S _
Angaende het ongheregeltroerfel der Dwaclders dat Prolemsens de * tweede

: o o ‘ oneven-
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6th DEFINITION.

AGE OF THE SAGES we call that time in which exceptional learning was to
be found among men, a fact which we perceive with certainty from certain signs,
but without knowing among whom, where or when,

Since in the sequel the unusual term Age of the Sages will often be mentioned,
while it is my intention to set forth in its place, to wit in the subsequent treatise
on the restoration of the Age of the Sages, how in my view we might set out to
attain once more to such great learning, both in astronomy and in other subjects,
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 call the
time from about nine hundred or one thousand years ago to about 150 years ago
Barbarum saeculum, that is to say Age of the Ignorant, because 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 suffered 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, wherever 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, and those who are greatly proficient in it are
called very learned on this account. Now since, besides some trivialities, also
serious things emerged, and letters and the liberal arts were thus restored 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
called Age of the Sages. But it is not this Age of the Sages which we mean in the
above definition, for this, along with the other seven or eight hundred years, is

- nothing but an age of the ignorant in comparison with thé unknown 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:

Firstly, that there existed among men great experience and knowledge of
astronomy, which at the time of Hzpparc/m: 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 since been made,

As to the irregular motion of the planets, which Piolemy calls 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 his predecessors must have seen the said second
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Kewses.

Natio,

30 7 BOVCK DES EERTCLOOTSCHRIFTS,

onevenheyt noemt,t' weltk hyint 4 Hooftftick fijns § boucx,en noch meerine
2 Hooftftick fijns 9 boucx,meent felfs eerft gaghe(laghen te hebben, en by Gjn
voorganghers nict bemerckt gheweeft te fijn, befchuldighende dickmacl hun
onnachtfacmheyt int gaflaen vande plaetfen en loopen der Hemelfche lichten:
Daerwortop gheantwoort , dat de voorgangers de felve tweede onevenheden
ghelien hebben , eer hun meughelick was d'ecritc onévenheyt, of Dwaclders
middelloop fooaerdich te befchrijven ghelijckie Prolemens daer nae gecreghen
heeft, en datfe om tot foo grooten vondt te gheraken nict onachtfacm en had-
den gheweeft, maer neerfligher danmen van Hypparchustijtaf, en voor hem
hoelanghe en weetick nict, tot nu toe gheweeft heefi, of meughelickis ghe~
weeft tc fijne,om datmen na den Wijfentijt,de faeck op fulcken voet nietaen.
ghetaft-en heeft ghelijckmen-doen dede, foo wy terftont ('fijnder plactsdaer af
breeder verclaring fullen doen. :
Het voorgaende wort bevefticht deurdienme€ nae Prolemress tijtin ettelicke
Arabifche fchrifien vernomen heeft,dat voot hem by verfcheyden * gheflach-
ten van volck int ghebruyck js gheweeft, de vafte terien op de Hemelclooten
imander formen t¢ teyckenen dan deghemecenc Egypfche, van welcke Profe-
mews noch Hypperchus nerghens eenich ghewach en doen : Soodanighe heeft
my ghetoont den Edelen Hoochgheleerden Heer Zofephus Scaliger, in boucken
met verclaring der teyckens ghedacn in Arabifche fpracck , en dat nietop een
wijfe, maer wel tot dric clooten toe,elck vetfcheyden vanden anderen. De for-
men van eendicr clooten wicrden ghefeyt Hemelteyckensder Indianen,, van
welcke namen,doch fonder fchilderie,my oock ghedenckr ghelefen te hebben-
in cen Latijns bouck van feer ouden druck, maer des fchrijvers naem is my
vergeten, ick cn wret oock niet waer tbouck blevenis. Een declander teyckens
hebickgeichildert gefien tegen de mueren van eén camer op fConinexhofin
Polen tot Craco,wefende imonfters, dienisleden gemengt waren uyt verichey-

- denafcomften van ghedierten,en flontdaexby gelchreven SIGNA HERME-

T 15, datsteyckens van Hermes. Nicteeni'vanal de bovelchreven: Hemelteye-

kensen vindeickalsghefeytis by Prolemews vermaent te fijn: Waer uyt fchijng
te meughen befloten worden , die.t'fijnder handt nict ghecommen tewefen,

veel min de Hemelloopfche leeringhendic elck * gheflacht na fijn wijfe daer

‘op ghegront hadde, Voort hebben de Hemelmeters ecrtijts wel gheweten “dat

. den Ecricloot om de Son dracyde, fonderdat de eyghentlicke voorftellen van

.- dien Peolemeris, foot {chijnit,tec hant ghecommen fijn, want had hyfeghefien,

- tisdaer voortc houden dat hy (foomen ofrdeelen machuyt fijn verflandt en re-

delickheytinde reft)foude toeghelaten hebben hetmatuerlick roetfel byde erva-

- senHemelmeters befchreven , en datder eerfte leérlinghen verlaten,of alleen-

Prepofisio- Tick leerings halven by * ftelling gebruycke. Van dit roerfcl des Ecrtcloots heb-
e, P .

ben verneinen Philolans Pytagoricus als Plusartbus feahit,voort  Ariftarchus Sa.

Arene ne. onissfo Archimedesint bouck des * fantfals betuycht'; Maer dat fulex inden wij-'

mero,

Proportioms. Voort foomen infiet de form der-* cveredenheyds. by  Ariffarches aldus

fentijt niet en ghebeurde, {chijnt ghenonch uyt < 4rchimedes woorden te men-
ghen befloten Worden ;inhoudende dai Ariffarchus (clireef teghende Hemel- -
‘meters diedé weerelt feyden een cloot te fijn, wiens middclpuntdes Eerteloots.
~ middelpunt is,en halfmiddetlijn even ande lini tufichen ¢middelpunt der Son,
en vmiddelpunt des Eertcloots, welcke lini (benevens -ander. flechticheden)
d'een tijt langhet wefendeals dander, foo en fchijater nict vecl befcheyts ine

3

. gheftele: -
fgi B . Ghes
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inequalities before they were able to describe the first inequality, or the planets’
mean motion, as nicely as Ptolemy afterwards succeeded in doing, and that, to
make such a great discovery, they cannot have been careless, but more diligent thaa
people were from the time of Hipparchus and 1 do not know how long before
him up to the present, or may have been, because after the Age of the Sages the
matter was not tackled on the same scale as it had been, as we shall presently
set forth more fully in its place.

The foregoing is confirmed by the fact that after the time of Ptolemy it became
known 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 different 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 2 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 théy 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 well
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 expetienced 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 %),
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 can be concluded sufficiently from Archimedes’ words, which are to
the effect that Aristarchus wrote against the astronomers who said that the world
is a sphere whose centre is the earth’s centre, while its radius is equal to the
line 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), Italian 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.

%) The word leerlinghen in the Dutch text is evidently a printer’s error for leeringhen.

4) De placitis philosophorum 111, cap. 13.

5) I(;J[or;monly called: the Sand Reckoner (= Arenarius). Opera, ed. Heiberg (Leipzig 1913)

18
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VAN SYN BEPALINGHEN.INT GHEMEEN. - I1
Ghelick clooss middelpuns, o :
- Tos-cloosvlack, :
 Alfoo Eertcloorwech,
 Totverheys der vaie flerren. , : o

Alwaertegen Wilconftenaers reghiel verlijcking van * verfcheenflachtighe Hetepope-
fijnde,te weten puntmet vlack,foo {chijnet felve als vooren ghefeytisdaeruyt vt
temoghen befloten worden. Angaende «Archimedesde bovelchreven evere-
denheyt uytleght,en feghtaldus behooren verftaen te worden:

Ghelgck Eerscloos, ‘ : _
© Tosret ghene mende Weerelt noems,
_Alfoo Eersclootwechs clooe, .
, Tor waste ferrens cloor. P ‘
_ ‘Tmach dacr me fijn hoet wil, dan wionflighe redenen vereyfichen gewiffe
woorden: In fommg dacr enis gheen teycken van wijfentijt. ,

Ander getuychnis van een groote oeffening dieder voor Prolemsesstijtinden
Hemelloop geweedt hecft, hebben wy doorde verfcheyden manieren van lee-
ringen der clootfche drichoucken op verfcheyden gronden gefticht, naderhant
te voorfchijneghgecommen in Arabifthe fpracck, en dacr uyt'int Latijn ghe-
rocht. Want nadien de menfchen eeftijis (aghen hoe noodich goede manier
van rekening der clootfchedrichoucken was, om na volcommen kennis des
~hemelloops te trachten,foo heeft hun verftant in die flof wonderlick gearbeyt.

De maniet an Prolemenster hant ghecommen,en door hem befchreven,is cort

en aerdich,beftacnde in vergaring en afirecking van redens der Tinien, die ver-

docht worden ifi feker platdarmen  clootlne noemt,maer t'gebruyc is moeye- Seiofshe-
lick,want den Doender ant werckcommende,en vintin dicn befchreven drie- rica.
houckhandel tot alle ontmoctende voorbeelden gheen geformde % werckftuc- Problemasa.
’ken,om diemct lichticheyt te volgen, maer moet geducrlick becomment fijn;

met t'overdencken Wat manier van vergaring of aftrecking der redens hy tot

- fijn voorbeeltuyt de clootfne verkiefen fal. Ecn ander manierift diemen oock
ghebmycke met bedencking desgemeene {ncen van platten der ronden opden

cloot gheteyckent, En noch ecnanderdiemen by Regiomontanmsbevint,

. Angaende fommighe achten de vonden des Hemelloops niet foo feer oudt
te wefen, maer dat de meefte befondetheden van dien dear Hypparches tot
fmenfchen kennis fouden ghecommen fijn. Endat Timochares ghelceft heb-

- bénde 30jaren naden Grooten Alexander, onder de fterflicke den eerfien was,
die 'vinden en opfchrijvenderplaetfen vande vafte fterrenbeneerftichde, mijn
gevoclen is daer af anders: Wel wil ick roeftag dat o Hypparchus uyt de boucken
* “vanfijn voorgangers niet befchreven en hadde het bouck daer na Prolemens ter. .
hand: ghiecommen, en van hem tot onsgherocht, datwy i vanden loop det
Dwaclders weynich kennis fouden hebben: Macr dat hy van die felefame voor-
ftellen een vinder foude gheweeft fijn;r'en {chijnt nict om onder anderen defe
reden: Prolemens fegtint 11 Hooftfbick fijns 4 boucx, dat Hypparchus cen fwatic-

heyt ontmoete, om dat hy deur * ftelling des Maenloops incen * inrondt , tot Pofionem,
an Epicyelo,

o ander béfluyt quam dan deur ftelling in eenl *¥uyrmiddelpuntichront: Bewijft Frcorrin

voort dat fulck verfchil niet en quam deur de verfcheydenheyt dic Aypparchms .y,
inde twee fiellinghen vermoct,dan deur (jn mifickening, of ander ongheval: -
Dit foo fijndc, het-fchijnt te meughen befloten worden, dat Hypparchws onder ]
_ander vonden diémen hem toelchrijft, vooralgheen vinderen wasdes x ver- Theorema-
toochs, deur r'welck bewefen wort d'een en d'ander felling cen felve befluyt te

gheven, maer veel eexdathy fulck vertooch (Ywelck wy nict en fegghen tor fijn
: . veL-
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not seem to make us much wiser. Further, if we understand the form of the
proportion, given as follows in Aristarchus:

As the centre of the sphere 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
therefrom. 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 the sphere of the fixed stars,
however this may be, mathematical arguments call for exact words. To sum up,
there 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 through 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 the sphere. And yet another method is that found in
Regiomontanus. '

As to the fact that some people think the astronomical discoveries are not so
very ancient, but that most of the particulars about the subject have come to
men's knowledge through Hipparchus, and that Timocharis 3), who lived 30 years
after Alexander the Great, was the first among mortals to have diligently practised
the finding and writing down of the positions of the fixed stars, I am of a
different opinion about this. I am prepared to admit indeed that, if Hipparchus
had not written — on the basis of his predecessors’ books — the book which
afterwards came into Pfolemy’s hands, and through him has reached us, we should
now have little knowledge of the motion of the planets. But that he was one of
the discoverers of these extraordinary propositions does not seem to be true, among
other things for the following reason. Piolemy says in the 11th chapter of his
4th book that Hipparchus 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 Hipparchus, but

Byntaxu 1, cap. 13, .
*addition and subtraction of ratios’’ Stevin means what we should call ,,multi-
pl:catlon and division of ratios”

3) In the Dutch original the orthography Timochares is used. This Greek astronomer
lived at Alexandria around 230 B.C.
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y2. r BOVEK DES EERTCLOOTSCHRIFTS,
vermindering maer om t'voornemen te bewijfen)nict begrepen eh hecft,wan t
anders hiét waer fo veel al oft ymant wel verftaende * t wifconfiich bewijs vant

tactfte voorftel des eerften boucx van Euclides,nochtans.daer na totte dadelicke
erviring commendg , twijfclde of de-twee viercanten. dex twee cortfte fijden

. eenstechthouckigen drichoucx,even (ijn ant viercant der langfte fijde, om: dat

hyfe dadelick bevint te verfchillen,fondet te weten dat fulex nict en comt deur

ghebreck des voorftels,maer deur feyling der handen, ooghen , deur mifrcke- -

ning,of ander ongeval. Angagnde dat Prolemens int 2 Hoofiftick fijns 3. bouex,
de maniervan I{ypparchm_prijﬁ voordie der ouden , nopende het vindender
Sonnens placts ffchen de vafte fierren, omdaeruyt de lanckheyt des jaers te
berekenen,welcke plaets fy meynen de ouden ghefocht te hebben deur de Son-
nens cvenaer breede doenfe was in haer * Noortftane, welcke onderfoucking
Hypparchus.mict mrecrder fekerhieyt dededoenie inde lentfne was. Hier op fegt-
men,dat {y die door foodanige langduerighe feltfacm oeficninghen en fecroo- -
ginghen,gherocht waren tex kennis vander Dwaclders middelioopen,, hieten
{ouden bemerckt hebbenfoodanighe ervasinghen gantfch, onbequamelickin
Sonftant ghedaen teworden, ick en fiender gheen teycken af: Macr by aldienfe

. hacrervaringhen in Sonflant ghedacn hebben,foo Hipparchas feght,tis re'ver-

moeden datfnlcxniet en ghebeurde denrondesfouckig vande Sonpens .'F‘.’AC-"
naerbreede; maervecl cermet meerdet fekerheyt deur 'nemen der {chijnbaer
duyfteracrlangde tufichen haer.en eenige der vafte fterren, Wantfe beneven de
Son,alfimenvlietelick ghenouch fteerooght, ghefien connen worden: T'welck
Prolemiens onbekent welende foen fchijnt fijn vetheffing van Higparchus vont,
boven dic van fijn oude voorganghersin gheen ghenouchfaem reden gegront,
Soo.veel Timochares angaet,dat hy alsghefeyt is onder de fierflicke den eerfien
foude gheweeft hebben , di¢ t'vinden'en: opfchrijven der plactfen vande vafte
ftersen beneerflichde : Anghefien hemiien die dat fegghen , en Timashares me, -
onbekentfchijnen gheweeht de befchijyinghen der Hemelclooten,op welcke
haer oudéewoorganghersvan verfcheyden gheflachten, de fterren in ander for.
men vervinghienals voorengheleytis, 0 €n {chijnt Timodhares fulcken eerfien
gaflaghet dervafte fterrentiiet gheweedite hebben.. e meer datder Dwael.
ders middelloopen Hypparchsisier hant ghecommen,ghevenden fchijnen deur

* fekerder befchrljvingder vafte fierren dan vanTimochares,die 10(D voorcleen.

Blgebram,

Arithmetici,

fteémaet ghebruyckte,{00in Prafemews tafelen blijeke, - _ }
HET TWEEDE TEY.CKEN isdewonderlicke efvarentheyt die wy fien

éertijis by de menfchen indé Telcont geweeft te hebben,waer afmen een van

de vreemdé feltfaemheden houden mach de ¥ Sielreghel, dic over weynich ja- -

. fen deur Arabifche boucken weer te voorfchijne gecommais, daer afmendenr.

nagliclaten fchrifien pieten merckt gheweten te hebben Caldecn;, Hebreen,
Griecken(warit Disphansiss is jonck) of Romeynen,alwelcke gheen . Telders
diemen deur weerdicheyt Telders noemt;gheweeft en Gjn. Qockinfienide dat
hemlien daertoe noodighe seetfchap ghebrack,namelick talletters, met fooda-

- nighe thicnde voortganckals de uyrghefproken getalen hebben, fo waft hem.

Puitasem,

lien onmeughelick: : Maer mochtenfulcketelders fijny; als die pumet pennin.
ghen legghen, of miet érijifichrecfkens rekenen, of diefghelijcke. - Dete talieycs
kens vanthiende vootganck fijn inde: Arabifche fpracck weérom voortghes
commen;in fulckervoughen datmen:daer me anvanghende, mach Ieeren wat

" - rbegin of puntdes ghetalsis, twelckde leeckentijt (ick meen vanden anvang

der vermacrde Griecken tot nu toe) qualick verftaende,ghefeyt hecft de * een-
heytte wefen. -‘Want den Edelen Hoochgeleerden Heer sofephus Scaliger,heeft -
‘ L - myges
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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 particular 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, which 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 watch diligently enough, they can be seen by the
side of the sun; and since this was not known to Prolemy, 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 Hipparchus 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 Prolemy’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 writer 2))
or the Romans, all of whom were no arithmeticians worth the name. Considering
also that they lacked the necessary instruments, »7z. 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 a mistaken
view of the epoch when this mathematician flourished. His Arithmetica is actually
a textbook of algebra.
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- VANSYN BEPALINGHEN INT GHEMEEN. I3
my getoont,dat de Arabiers dzer voor téyckendé cen-punt; aldus . t'felve oock
unt nocmende,en wierden die punten onder de talletters ghebruyckt in placts
daerwy o ficllen,overcommende mettet ghene wy over eenighe laren in onf¢
Franfche Arithmetique onder de 2 bepaling daer af feyden. D’cirfaeck waerom
in placts van dat punt,byde Europianen nn'een o geftelt wort,achrick defe,dat
wy ghetvoon fijn punten te ghebruycken int eynde en onderfcheyding der ge-
fchreven redens, welcke punten oock dickwils achrer ghetalen voighen , maér
foomen daer punten fielde, fy fonden twijfeling maken ofi een punt waer des
gheuals,dat onbehoirlick vermeerderende,oft ecir puntals enderfcheyt des re-
dens,en om fvodanighe twijifcling te voorcommen,heefttien het punt veran-
dert, en daer voorecn o ghefchreven, Nudan o inden Wyfentijt punt gehee-.
ten hebbende, wy fullentom die te volghen nu voorraen oock dien raem ghe-
ven,en dat tot onderfcheyt vant meetconftich punt, Talpunt noemen, verlaten-
de deerfte nagm Begin,die wy daer toe duslanghie gebruycke hebben. Angaende
" dat fommighe nicr ghenouch deur nawerlicke reden connen’oitdeelen, hun
- ghedraghen rotte * loofweerdicheyr der ghenediedaer af ghehandelt hebben, Aurories- -
ickachtdicop ¢en goeden wech te wefen, mides datfe de loofwecrdichfie loof- tem.
weerdicheyt volghen, dar fijn de ervaren Telders des Wyfentijts, en vezlatende
Griecken diegheen telders en waren, noch volcommelick fijn en conden deur
ghebreck van rechte ralreyckens als vooren ghefeyt is : .want hoe wel Ewvdides
fchoore Telconftighe * vertooghen befchrijft, dieuyt den Wifentijt t'{ijnder Toeremaran
hant getocht waren,daer en fijn * werck{tucken noch * Teldact by, welckeals probienaia
ghefeytisonlancx te voorfchijn commen fijnin Arabifche fpracck. Sulex dat neque praxi
Enclides vertoogh.cn ghetuyghenis gheven des Wyfentijts die 'te voren geweeft “4mmeice.
hadde,en deen nict cn was.De reden waerom wy hier foern ftelick vandit purit
feggen,is dat bepaling der ecnheyt voor puntdesgerals,onder anderen getuych-
nis geeft des Wyfentijis diet was doenment punt teyckende endaer voor hiclt:
En oock des Lecckentijts diet feder geweett heeft,fo onvolcommen * Telders 4rishmeti
- makende , als bepaling des deels der grootheyt voor punt der grootheyt,, cos.
onvolcommen Meters foude mebrenghen. Noch canmen mercken, datinden Geomesricos,
felven Wyfeniije veel Telconftige werckingen met befonder lichticheyt afge.
veerdicht wierden deur rekening op thiende voortganck ghegront. Om van
t'welck breeder reden tc verclaren, hetis te weten datalfoo ick over cenige laren
de thiende belchreef,en my inbeelde met grootelichticheyt te meugen gebruy&
worden in deyling der houckmaten en bogen met thiénde voortganck; En alfo
ick daer nadefelvemaniereyghentlick befchrecf, in folcker vougenalsvandies ~ -~
‘inden volgenden Hemelloop t'fijnder plaets ecn hoofiftuck ghemaeét falwor-
den'met fulckecortheyt alsblijeken fal: So hebick daer na bemer& dat fgelijex
voor my al gedaen had geweeft,oft immers gedag fcheen gewectt te fijné in ou.
- den tijt,dic ick meync datden Wyfentijt was,om defe redené: De tafel der houe-
maten van Regiomontanus,diens halfmiddellijn gedeelt isin 10000000, begreep -
in haer volcommelick den thienden voorrganckdicick focht: Want nemende
dehalfmiddetlijn gedeelt te fijnin 1coeven deelen,in plactsvan 6o der Egypte-
naers , En dacr nacmy felven voorfteilende de decling tewefen van thiende
voortganck , in placts dert’feftichde vande Egiprenacrs, ick bevant met die tafel
alghedaen werck, (00 veel de houckmatenangaet: En meendedoen Regivmrons - -
#anus daeraf cen eerfte vinder geweeft te fijne, te meer dat hy int begin van fijn -
houckmaetmaeckfel,feght dar die voor hem geweett fijn, de middellijn in wey-
nich ttucken declden als Peodemensin 120, « Arzahelin 300, deelendeelck van
dienin 60 ®,enelcke 1 (© in60 @, Macrnaderhantis my yette vooren ghe-
commen,waer uytick nuanders vermoede , t'welck aldus toeginck : Alfooick
- : : ) ' - B cens
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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 come to light again from Arabic books, so that, beginning with
this, we can learn 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.
Josephus 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
often 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 demarcate the sentence, and in order to prevent such doubt, the
point was changed and replaced by a 0. 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 call it Numerical Point, so as to distinguish it from the geometrical
point, abandoning the previous name of Commencement, which we hitherto used
for it. As to 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 follow 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 Exclid
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 said; have recently come to light from Arabic books, so that Ewclid’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 is evidence, 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 may also 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 Regiomontanus,
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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cens w:ldc ondcrfouckcn ofmen deut de houckmiaettafel van Regiomontanss de

feden van des ronts middellijn totten omtreck,fo na foude vinden dat de palen
bleven tuffchen de palen van Archimedes reden, of niet: Ick fach tot defen.eyn-

" de hoéveel de houckmaet van 1 @) dede, bcvam’fc van 1909 ,m fulcke declcn

alfferde halfmxddclhjn 10000000 doet, Maer dic houckmact is bycans cvenan

- haer booch, om desboochs clecnheyt wille dactom de. 3400 ® makcnde tvie-

fendeclronts, fijn bycans evenan 5400 macl 2909, dats evé met1 $708600; wac: '
deur het vierendeclron(s by na in fulcken rcdcn is rotte ‘halfmiddellijn , als
15708600 tot 10000000 ' Envervolgens het heel ront-doende vxcrmacl o v ecl
dats 628 34400,is by na in fulcken reden totte heele middellijn,als 62834400 tos
200c0000. Defe reden bevant ick binnen de voorfchreven palcn der reden van
Arcbxmedes,te weten cleender als van zz tot7;engrooter dan van 227 tot71.Nu
alfulcken inval alsick hier hadde,van tc - willen onderfoucken de reden der mid-
dellijn totten omtréck deur de houckmaetrafels dergelijckeinval fchijnt certijts.
byde ouden oock geweett te fijn,om defe redenen: Ter hanit van Georgius Peur-

" bachius gecommen fignde feker fchriften(foohy feght in ijn handel opt houck-

maetmaeckfel)inhoudende ’ghevoelen van verfcheyden geflachten, als India-
nen Egnptcnacrs,anrabmrs angaende de reden van des rents middellijn totten
omtreck,datter oock ecnige geweeft fijn diefe fielden op.van acooo tot 62832,
ghenouchfaem de felve letters alfvooren,doch de ware reden noch wat naerder

* Maerdié datdéden,enfulcken houcmactta&l gebruy&cn defelvetafel haddede
" miiddellijn van 2 met cteclicke talpunten, welcke in menichte niet alleenfeven

en waren, gelijck in Reglamantmm tafel,maermoeften foot fchijnt van een tal-
punt meér fijn,uyt oirfacck dat di _e,hetal 62832, valt gact totop de vijfdeletter,

daerhetonfe maer vaft en gact tot :ﬁdc vierde: T'welc blijét alfmen de palcdcs
redens veel nauwer neeint,gelijc gedag heeft d& vermaerden * Telder M. Ludolf
i Cenlen,te weté datalfmen de middellijn neemt op 2000600000000060000000
Soo:sdenomtxcck ooncrdan 628318530717958647694

) Mact1; lan herals -~ . 628318530717958647690
Indet vougen:  dattet fchijnt t te mcughcn befloten worden,datmen voor Regioe

TInflramenta
. Mathema-
rica

mons anus tijt de halfmiddellijn inde honckmaertafel gedeclt heeftin 10000000,

- of in cen ghetal metcen talpunt meer,twelckmen met reden vermoeden mach,

den onbekenden Wyﬁ:nu;t gheweeft tc hebben,ghemercke dauer geen teycken

en s fulex in bekende tije ghefchiet te fijn.

Tot hier toe is ghefeyt van der Ouden decling der houckmalcn met thiende
voonganck maer datfe boven dien oock dlfoo den booch, des vierendeelronts
micugen gedeclt hebben,om daerdeur te becommé dchchuchcyt dieindé Ane
hang desHemelloops vcrclacrt fal worden,dat machmé vermoen uyt des ronts
deelingin 1600, dacrmen voormiael de ¥ foconﬁtuygcn indcelde,navfeggen.
van Prolemeus int 2 Hoofiftick fijns 3 boucx, waer uyt volghde dat ghelijck het
victendeel ronts na de ngpfchc wijfe in 9o tr, ghedeclt wort,en in de wifconft-
tuygen elcke trap dickwils in vieren , nict tcgcnﬂacndc men in rekening de tfe-

“fichde voortganck volglide: Dat hxer alfoo elck vietendeclronts in100 trghe-

deelt wiert,en inde wifcon ftruyghen elcke trap dickwilsin vieren, nictteghen=
flaende in rckemngcn de'thiende voortganck ghevolgt wiert. Wane dat fy ftel-
ders der talleteers met thiende voortganck, en derreghels van rekepinghen dic.
deuropficht der thiénde voorganck ghewrocht worden ghtluckwy daerafint
botick der ghemengde foffen eyghentlicker fegghen fullen, niet en fouden be-
mercke hebben hetgroot voordeel der thiende voortganck ,'inde deyling des
ronts foo dickwilsin rekeninghen det Hemelloopen: te yooren commende,ten

fchijat niet.. “
deT
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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
the diameter into a small number of parts, e.g. Ptolemy into 120, Arzahel 1) into
300, subdividing each of them into 60’ and each minute into 60”. But later on
I hit upon something on account of which 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 1’ and found it to be 2,909, in the same parts as the radius has.10,000,000.
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, 7.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 the same idea which struck me, »iz. that 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
also some who put it at 20,000 to 62,832, almost the same figures as above, but
a little 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’ table, 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 that it may apparently be 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 the Sages, since there is no evidence that this happened in known times.

') Abt Ishaq Ibrahim Ibn al-Zarqala, usually called Abraham Arzachel, was a Jewish
astrox;coxg}]e)r, who lived at Toledo in the second half of the eleventh century (z. 1029
toc

’) The figure 227 instead of 223 in the Dutch text appears to be a printer’s error.
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.

%) See note 1 on page 319,
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VAN SYNBEPALINGHEN INT GHEMEEN. 1§

HET DERDE TEYCKEN is de Mectconft, want hoewelde Griecken
daerin feer ervaren fijn geweeft, doch wortby velen bevefticht dat fyfe van an-
dergecregen hebben, Voorwaer een fecr wonderbaerlicke conft,vatt getuych-
nisgevende van cen feltfame wetenfchap der gené, wiefe oock meughen ghe.
weeftfijn,diefetot fulcken grootheyt gebrocht hebben. Hierafis onsrmeefte
belcheyrghebleveninde beginfelen van Euclides, wacet in benevens de ftof dex
Meetconft,noch wat feer befonders, feltfacmsen nuttelicx te fien en Iécren is,
namelick des Wijfentijisoirden in befchrijving der Wifconften, daer afick
- inde volghende vernicuwing des Wijfentijts breeder mijn gevoelen fal feggen.

VOOR VIERDE TEYCKEN [chijntdatmen foude meugen houdgden
handclder Damphooghde , onlancx inde Arabifche fpracck weerom te voor-
fchijn commen, en hier na verclaert int Eertclootfchriftsderde bouck beruy- . .
ghende datter eertijts by de ¥ Wifconftenaers een feltfaem onderfoucking ghe- Mashematia
weef is vande weerclsgheftalt en natucrens verborghen eyghenfchappen, <

HET VYFDE TEYCKEN isden wonderbaerlicken {eer feltfamen han-
del der * Stoffcheyding, by de Griecké onbekent, dic onlancx begoft heefi hacr Alekimie.
weerom te vertoonen, deur welcke de menfchen het wefen der ftoffentot ha-
ren grooten voordeele, anders onderfoucken en kennen, dan hemlien fonder
die groote con ft meughelickwas te begrijpen. Hier in achtmen Hermes Trifine-
giftws den eivarenficn gheweeft te fijn daer fchrificlick befcheyt afbleven s,
doch onbekent wie hy was, uyt wat lant, of tot wat tije hy leefde, hoéwelmen
hem voor feer oudtacht.

Angaendedatde Griecken met hun navolgers dic Philofiphigenoemt wor-
den,handelen vande natuer,feggende alle ftofte befaen in vier beginfelen, als
cerde,water,locht,en vyer,metce vervolgen dicferuyt trecken : Seker hun neer-

fticheyt is lovelick geweeft,als gedacn hebbendewatfe connen,macs wachacr.

men t'wasal van hooten feggen, met weynich befcheyt, met veel dwalinghen,

en fonder kennisder oirfaken , wantfe veel gehaelt wortuyt de dadelicke Stofs
" fcheyding daer {y nictaf enwiften.

Angaende datdefe weerdighe Conft, defe onuytputtelicke brun der wijf-
heyt, by velen in verachting gherocat is, deurdien ettelicke hun daerin oeffe-
nende bedricghers of miffers fijn, brenghende ander lieden tot fchade,hun be-
lovende gout te maken van ftof gheen gout wefende : Dacr wort op ghefeye,
fulck mifbruyck te meughen ftrecken tot verachting der mifbruyckers, maer
niet der looflicke Contt. ‘ . :

HET SESTE TEYCKEN isde*Gheefthandel, waerin men feght dat Magia.
ovet feer langhetijt eenighe volcken met kennis deroirfaken hun vietelick
gheocffent hebben, want hoewel fulex fchrickelick is, foo mercktmen noch-
tans wat groote wetenfchappen datteruyt de * Wifconften volghden ,diemen
van foodanighe grondelicke kennis voor oirfacck houdt, en wat cen feltfaem o,
wijCheyt datter voormacl byde menfchen ghewect heeft, welcken tijt wyden
Wijfentijt nocmen. o

Maer hoemen de faeck na ons meyning foude meugen anleggen om weer-
om daeran te gheraken,datfullen wy inde volghende VER CLARIN G int ge-
meen befchsij ven: En hoemen weerom totte voorgeweten kenais der Dwacle
derloopen foude meughen commen, dat fal inde befchrijving der Dwaeldere
loopen int befonder noch eyghentlicker ghefeyt worden.

: o Bz . MERCKT.
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Up to this point we have spoken of the Ancients’ division of the sines according
to the tenth 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 divided,
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 often subdivided into four parts,
in spite of the fact that in computations the sixticth progression was followed,
here each quarter circle was thus divided into 100 degrees, and in mathematical
instruments each degree was often 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 progtession,
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.

The 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 is indeed 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 Exclid, 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 fifth 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 has 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 Philosophi,
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
was indeed praiseworthy, for they did what they could, but alas, they had it
all from hearsay, with little real knowledge, with many errors, and without

1) Hermes Trismegistds is the mythical author of several treatises on alchemy, magic,
and philosophy. He has many traits in common with the ancient Egyptian god
Thoth, the god of the craftsmen, scribe of the gods, and inventor of writing.
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VANDE VERNIEVWING DES
V'V yfentsjis 6 covelck ss cverclaring boet fchijnt datmen de
Jaeck mocht anlegghen om allencx coveerom e ghe-
mkenmﬁdcl{egra'ot’ethenfcbappepa{”‘er ’
inden V'V yfentsjt gevveeit fojn.

Ngheficn het feker is de menfch tot eenighetijt {06 feltfame groote we-
AL\ tenfchap ghehadr te hebben alsinde 6 bepaling verclaertis, endat mijns
wetens nerghensanen blijeke fijn verftant een haét vermindert tewefen, foge-
vetmetreden vermoen , meughelick te fijn dat hy daeran weerom foude con-
nen gheraken,by aldien hyder fulck middel als voormacel roe gebruyckte. T'fcl-
ve heeft my veroirfaeckt te [chrijvén mijn ghevoelen, van t'genc de menfch nu
. ghebreecktdat hy doen hadde: Alles vervatende in vier leden , wacer af de fom-

me, dieick daer nac van elcke breedet verclaren fal,dufdanich is.

B 3 1 LIDT,

- 614 -



607

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 evildoess, causing damage to others 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 knowledge, 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 of the Sages with the
jurist and humanist Hugo Grotius, Stevin received from the latter a list of -
references to classical authors who asserted that a very long time ago mankind
possessed marvellous scientific knowledge. He includes this list in bis 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) Sec the note on p. 608.
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18 1 BOVCK DES EERTCLOOTSCHRIFTS,
A x LIDT.

“Tenecrlten ghebrcken onsfeer veel dadelicke ervaringén dacrmen de con-
fleneen vaften grontop gheeft. Omtotfulcke ervaringhen te gheraken ,foo
fouden hun feer veel menkchen £amendacr toemocten begheven.

2 LIDT.

"Om te gheraken tot foo grooten menichte van menfchen als hier toe noo-
dich fijn,foo fouden de voor(chreven ervaringhenen oceffeningen der conften
Gentew.  ghehandelt mocten worden by een * gheflachtin fijn eyghen angeboren 1ael,
welckeom wat befondersdaer in uytte rechien, befonderlick goet foude moe-
ten wefen,Uwelck ick federt den Wylentijt niet en merck ghefchier te fijn, uyt-
ghenomen byde Griecken, maerdatalleenlick ine ick der Meetconft,wantde

el en ueftniet, ' . .

3 LIDT.

Nadien goede talen noodich fijn, men foudeom na goede talenteconnen
trachten,voor al moeten weten waerin talens goetheye beftacr, want dierechte
kennis nu by foo weynich menifthen s, datfe met d'apder wetenfchappen des
‘Wfcatijts verloren (chijat. : : _

4 LIDT

Anghefien goede oirden in befchrijving en leering der confien, tot haer be.
voordering feer behulpich is,' waer oitboit daerop viietich teletten,en met goe-
deoirdee! vandies t'beftete verkiefen, Tot welck eynde ick in ftofder wifconften
gheen beter en merck,dan d'oirden des Wijfentijis.

VERCLARING DES ! LIDTS.

Mazer om van elck defer vier leden breeder reden te geven: Enten cerften dat
ons veel dadelicke ervaringhen gebreken, dacrmen de conften ecn vaften gront
opgeeft,ick (3l tot verclaring van dien beginnen met voorbeelt desHemelloops,
tot kennis van welcke die des Wyfentijts openbaetlick gherocht fijn deur een
groote menichte van ervaringhen,als breeder dacrafinde 6 bepaling ghefeyt is,
en noch breeder ghefeyt fal worden int cerfte voorftel des volghenden boucx

" vande Somlecp , voortinde boucken der Dwaclderloopen, daer wy berekende
dachtafels voorbeelifche wijfe ghebruycken fullen al offedeur ervaringhen be-
commenwaren, en bethoonen hoe t'vindender Dwaclderloopen daerdeur’ al
ecnander lichte anvancken voortganck crijcht, danmen federt den Wyleatijt
ghebruycke heeft,

Al ditoverleyt wefende, ick acht openbaerghenouch te fijn, ghebreck van
overvloet der ervaringen, oitfacck te wefen dat de menfchen met groote moey-
teen hoofibreking, hun tijt overbrenghen met te foucken Hemellooplche ges
daenten diealfoo niet vindelick en fijn,  T'gaet hietme, opdat ickt deur voor-
beclt van Eertclootfche ftof noch opentlicker verclare , alsmet cenen varende

Terrain-  langsde cant vant * onbekende Zuytlandt, en fiende de montvan een groote
Py 4+ tivierdaeruyraldus beflote: Langs grooterivieren {ijn vruchtbaer landen: In
vruchtbacer landen langs groote rivieren verkiefen veel menfchen haer woo-
ning:Dacr veel menfchen woonen geraken goede Steden: Dacroman die rivier

legghen
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1st 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 themselves jointly to
this task.

2nd SECTION.

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 after 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 lost along with the other sciences of the Age of the 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 T am not aware of any better order in the matter
of mathematics than that of the Age of the Sages.

EXPOSITION OF THE 1st SECTION.

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 will be
stated even more fully in the first proposition of the subsequent book of the sun’s
_motion 1), further in the books on the planets’ motions, whete 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 péople spend 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 numbers of people

1) From this sentence it appeai‘s that originally the treatise on the Age of the Sages was
intended to precede The Heavenly Motions, whereas it is now the introduction to the
Physical Geography.
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legghengrootewclvarende Steden. En of hy voortop fulckgheftelde(deur een
ghefien decl vant heel befluytende) filcke Landen en Steden in caerte teycken-
de, denckt cens wat fckerheyt of ghelijckheyt die mette Landen foude hebben
en hoe fulcke caerten en fchrifien fouden overcommen mettet ghene men dac;
nadadelick fage;want daerdeur machmen met een verftaen, wat fekerheyt dat-
tercan wefen in befluyt van eens Dwaclders heelen loop, uyt cen ghefien deel
ghetrocken, en hoedat fulcke reghelen en fchrifien fouden connen overcom-
men mettet ghene wy daer nadadelick fien.

Nu fulcxals hier ghefeytis vande noodighe ervaringhen in ftof des Heniel-
160ps,dergelijcke is oock te verftacn vanander,als Ebbenvloet, tot wiens gron.-
delicke kennis ons louter ervatinghen ghebreken , daer int volghende 6. bouck
afghefeyt (al worden: Sgelijex vant Ecrtcloots Stofroerfel int volgende 2 bouck
befchreven : Voort Ervaringhen der * Steroirdeelen , of voorfegginghen.denr Iudiciarie
Sterren:Oock der * Stoffcheyding: En Ghenefing, waerinmen (om niet te be. “#rolgie.
wijfen met, Hippocrates fegt)al eenander dadelicke oeffening foude moeten we- Alctimie.
fen foo in * opfnijding , als onderfoucking vande ghedaenten der cruyden en Ansromia,
* Ghencefftoffen,die veel door foficheyding ghevonden worden. Maer want Medicamen-
van elck vari defe int befonder te fchrijven, meer tijts foude behouven dan my #oram,
te pas comt,en dan noodich fchijnt dacran te befteden, fo falickt cortheyts hal.
ven overdlaen. . - -

Ick houdedan voor openbacr , dat ghelijckint cerftelid: ghefeyt is, ons feer
veel dadelickeervaringhen ghebreken,daermen deconfien een vafte grondr op
gheeft. Maer om nu te verciaren dat (ghelijck daer voorder ftact) omtot fulcke
ervarnghen te gheraken, feer veel menfchen rfamen hun daer toe fouden moe-
ten begheven, ick fal weerom met voorbeelt des Hemelloops beginnen. Ten
cerften, cen meénfch en can nict gheduerlick by dage by nachte, laer uyt Iaer in,
gaflacn de Dwaeldersplactfencenaalles datter noodich is: Maer cen feer groote
menichte fulex doende , t'ghene by d'een gliebreeckt, wort by d’ander bevon-
den. Ten tweeden,decrvaringhen van cenen, al waren(ein hacr felven gewis,
foo en verftreckenfeanderen nochtans tot gheen feecker gront, om int veroir-
denen der * {pieghclinghen dacropte werck te gaen, denrdiender gheén proef Theoriarn.
afen is:Maer feer veel verfcheyden menfchens ervaringhen, die daer nae teghen '
malcanderoverleyt fijnde, bevonden worden fo na fovercommen ils de faeck
vereyfcht, daer machmen op fteunen. Tot voorbeclt van-defen connen ver-
ftrecken deervaringhen onlancxghedaen wiflchen den Doorluchtighen Vorft
Willem Landigraef van Heflen,en den'vermaerden * Gaflagher Tuychobyabein Obfervato.
druck uytgacnde: Ervaringhen voorwaer diens ghelijckeick federt den Wyfen- 7™
tijt niet en merck ghebeurt te wefen. En fulcke foudemen dan metgroote me-
pichte vinden. Tenderden,foo ifferdickwilstot fommighe plaetfen overtogen
locht,index voughen datmender in ettelicke weken geen Hemelfche lichten en
fier: In fulcken ghevallecanmendan hebben d'crvaringhen van anderen ghe-
daen inde Landen dacrt clare locht was. Ten vierden foo foudertufichén de
Gaflaghers cen cergiericheyt en twift te verwachten ftaen,willende elck het fij-
ne voor beft bewijfen,waer me de conften(hoewel de menfchen dacrentufichg
int ftuck der feden hun dickwils mifgaen)gemeenlick gheen cleene voortganck
cen crijghen:Dacr anders den handel by weynich menfchen beftaende, elck fijn
vonden bewaerten verberght.

Angaende fommigheachten de ftof te weerdich te fijn om vande gemeente
ghehandelt te worden , en alleen den Vorften toeftaet: Mijn ghevoelen is dacr

anders, wantde Vorften des Ecrurijex fijn weynich,en onder die weynighe iffer
. B4 luttel
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choose to live. Where there live many people, good cities arise. Therefore on this
river there are large and prosperous cities. 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 cities, 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 of certainty there may be in a conclusion about the:whole
motion of a planet drawn from the sight of a part, and how such rules 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 be said in the subsequent 6th book. Likewise 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 avoid proving 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 often found by means of alchemy. But because it would
take more time to write about each of these subjects 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 gieat 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 agree 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 often 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
the sky 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 sciences
(although men meanwhile often misbehave in moral respects) usually make no
inconsiderable progress, whilst on thé other hand, if the branch of science is

1) Wilkelm IV von Hessen (Kassel 1532-ibid. 1592) was a diligent observer up to
1567, when he succeeded his father; later he was able to attract excellent collabo-
rators to Kassel. He gave special care to the determination of time.
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20 1BOVCK DES EERTCLOOTSCHRIFTS,

luttel dieder cen natuerlicke gheneghentheyt toc hebben. Siet-eens tot voor.
beeltvan defen ‘gene den Coninck walfonfis weervoer , die tonet maken der
tafels op {ijn nacm uytgaende, over de vier hondert duy[cm ducaten oncoften
dede:Seket fijn yver tot firlcken conft waslovelick,, maer wat iffer eyntlickuyt-
gherechtniet befonders,want fijn Wifconftnaers hebben fonder picuwe erva-
ringhen, te werck ghegaen op Ptolemeus bloote ftelling,waer uyt met die groote
fchatnict dan waronfekers ghemacecke en conde worden. Macr defe conft byde

-ghemeente ghehandelt wefende, men can allesmet meerder fekerheyt en ken-
" pisder oitfiken voor nict crijghen.

Nu fulcke voorbeelt alsick hier tot verclaring des voornemens ghetrocken
heb dyt Hemelloopfche ftof,derghelijcke foudemen cock mcughcn bybrengen
uyt ander conften: Macrachtende hier meghenouch te blijcken datom in elck
veel ervaringhen te crijgen; noodich isdat feer veel menfchen t'famen hun daer
toc fouden moeten bcghcvcn 1ck fal dic om cortheydts wille oscxﬂacn en

' VOOI[VAICD.

VERCLARING DES z L'I'DTS.

Angaendc het tweede lidt, te weten dat om te gheraken tot foo grooten me-
nichic van menfchen alshier toe noodich (ijn,defe ocffening der confien foude
moeten ghehandelt worden by een gheflacht in fijn ey ghen angheboren tacl,
welcke-om wat befonderlicx dacr in uyt terechten , befonderlick goct foude
moeteg welen,hier op fegh ickaldus : Soude een ghemeente hacerin een conft
ocffenen, fy foude mocten de tael verftaen daerfe in ghefchreven is, t'welck haee
eyghen tacl moeft wcfcn ,wanthoe wel ettelicke ouders hun kindersvLatijn
doen lecren, waer jn men de vrye conften nu meeft handelt, de felve fijn wey-
nichintanfien vande gemeente. Ten anderen leertmen de Ionckhcyt t'Latijn,
omhun eyntlick te begheven totte Rechten,Godheyt,of ghencfing:Iffer onder
de fulcke ymantdie hem daer nagantichelick totie Wifconften fchicke,dat ghe-
beurt feer felden,en ghemeenelick teghen hun ouders danck, ghelijck onder an-
derenden vcrmacrdcn Gaflager Tuychobrabe hem fchrijft ghebeurt te fijn: Daer
iffer onder die oock een grooten deel, welcke hun tijt voort deurbrenghen in
ocffening der Latijn(che fpracck, Ieetende veerfen der + Dichters van buyten,
omopalledingen dic in gemeene taemfpracck voorvallen,cen Latijns veerste
connen vervoughen:Soucken voort bloemkens van woor_dcn en fpreucken om

*in haer brieven en Khrifien te pas tebrenghen: En hoe wel fulcke opghetocyde

ftijl an fommighe mifhaecht, fooiffer nochtans veel ander dieder hun niet me

‘verfacn en connen, In fomme men vintter onder foodanige weynich die hun

volcommelick totte wiftonften begheven , en dacromiift noodichghelijck wy

* ghefeyt hebben defe flof ghehandelt te worden inde ghemeentens aenghebo-

rentael. Doch moetfe dacrbenevens nochgoet fijn , connende alles uytbeel-

* den dat totte faeck noodichis. Macrwant dit ftuck der talen een vande voora

naemfte punten is,die my doen wanhopen van weerom tot cen wyfetijtte meu-
ghen gheraken, omdatals vooren ghe('cyt is, metten onderganck van veel we.
tcnfchappcn des fclfden wyfentijts,oock t'ondergegaen {chijnt fmenfchen ken-
nisofoirdeel van goctheytder talcn,cn datter fwanchcyt fal hebben hundaree

- -doen verftaen,foo moctick na mijn wcrmeughcn daer af breeder mijn ghevoe-

Ien verclaren. Tisopenbacrdat-de Francoyfcn (op datwy mer voorbeelr der
Franfche tac! beginnen)de veye conften in haer fpracck meer befchrijvenalsan-
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 be fit only for princes, I hold a different view,
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 name1). His zeal with respect to this science was
indeed laudable, but what has been ultimately achieved? Nothing much, for his
mathematicians proceedéd 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 from 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 is necessary 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 to 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 occurtring in an
ordinary ‘conversation. They further collect 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
wholly to mathematics and for 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 of the
Sages again, because — as has been said before — along with the decline 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 declined, and it will be difficult to

1) See note 2 on p. 315.
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der volcké,’welck wel oitfaeck is datter hemlien in haer gemecnte meer mens
fchen daer in ocffené,dant foudé byaldienferniet afen handelde,maer wantfe
daer in feer veel Grieckfche en Arabilche conftwoordé fiellg, de groote voorts
ganck met kennis der oirfaké,om weerom totecen Wijfentijttegeraken,encan
daer uyt niet volgen: Wantalfiméde confiwoorden nietgrondelick en verfiaet,
alsby voorbeeltinde Franfche tacl te feggg van Proffapberef¢, Parallaxe, K adir,
Almincantaras, en veel dergelijcke, haer beteyckening geduerlick ronthouden:
valtde gemeente laftich,de oeffening moeylick, verdrietich,en de faeck va flap-
pe voortganck,{y en conné niet verbeteren gebreckige conftwoorden die dick-
wils beter bepaling vereyfichen,noch de dwalingen mercken dieder uyt volgeg,
dan verblijden hun te connen fpreken woordé die ander haer lantflieden niet
en verftaen,en datmen hun met verwondeting voor Hoochgeleerden hout.

g,
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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 undet-
stood, as when, for instance, in the French language the.words Prostaphérése,
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 often call- for a better definition, nor note the -érrors
-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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[In order 10 show how the use of good technical terms affects the pursuit of
“science, Stevin points-to the word “proportion”, which failed to be understood by
students of musical theory, thus leadmg to confused and unpractical systems of
‘tuning. If, however, the Dutch word “evenredigheid” (“equi-tatio”) had been
used, equal temperament wounld antomatically have been adopted.

" The admixture of foreign words with a language, such-as it takes place-in
Frencb is an impoverishment rather than an enrichment. Contrary to the general
“view tberefore Stevin asserts that the French language is neither rich nor suitable
for science. There are indeed charming French poems, which Stevin himself bas
“read with great pleasure. But this merely proves that France counts many great
poets; the language itself is extremely defective, because it contains so large a
“number of foreign words which ordinary people do not understand. — T/Je same
-applzex to ltalian and Spanish, though to a less extent.

*In order to assess the value of a language, Sievin wanis 10 asceriain o wlmt

- extent itis-able to.serve as a vehitle for science; in particular for mathematics.
French, Italian, Spanish or Latin cannot express the mathematical sciences unless
by u.ring Greek words. Greek on the contrary is a very suitable language, because
compound words are formed very easily in that language. Even beiter is Dutch,
which is able to forge even shorter and plainer compounds of this kind from
mostly monosyllabic basic words.

To prove this, Stevin gives lists of more than two thousand monosyllabic Dutch
words, whilst on the other hand he finds only small numbers of monosyliabic
Latin or Greek words. After this be shows by means of four instances how the
meaning of Dutch compounds is always unambiguous and immediately clear to
anyone. He who gains an insight into the character of the Dutch language cannot
but marvel at jts excellence. In historical times there has been no nation clever
enough to grasp the great importance of such a language structure and to produce
such a language. This language accordingly might have arisen in the Age of the
Sages. If the Dutch should properly appreciate again their language (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
acquisition of learning makes our lives gloomy and distracts us from important
practical matters. Thus there are many people who think that Prince Maurice
by bis devotion to the sciences is distracted from the business of government.
But to this it has to be answered that the study of sciences in the systematic
formulation and style of the Age of the Sages makes things easier and aids us in
accomplishing many great things.

The modes of expression of scientific style are next dicussed by Stewn in five
chapters,

1. The style of Euclid, in which a rigorous distinction is made between proposition
and problem. Each of them is subdivided into the supposition, the property
to be proved, the construction, and the proof (datum, quaesitum, constructio,
demonstratio). Such a subdivision presents great advantages. One can first fully
study the theoretical proposition, which one bas to understand thoroughly;
afterwards one can then give one’s undivided attention to the practical rules
(example: with multiplication, division, extraction of roots). Ptolemy did not
make use of this mathematical 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 bhow in
certain circumstances he bad to get to know more about earthwork, wattling,
carpentry, brick-laying, 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 workers and that he thus quickly improved his knowledge.

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 pertain to that chapter. '

3. Dichotomy.

By this, Stevin means the classification of the subject under discussion into
two (or more) possible cases; in the discussion of the spherical triangle, for
instance, the following cases are 1o 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 same concepts should invariably be referred to by the same
terms1). -

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 a figure consisting in the repetition of a word or a
phrase at the beginning of two or more successive sentences.
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Twisc  VANT MENGHEN DER *SPIE-
’ ' GHELING EN DAET.

Anrrer int ftick des oirdens noch een verfchil vale vant menghen der
. fpicgheling en daet,foo moetick daeraf mijn ghevoelen feggen , eerft
haer beteyckening verclarende voor de ghene dict onbekent moche fijn:

‘ Spiegheling is cen verdochten handel fonder natuerlicke ftof ghelijck onder

. Per Hypose- anderen {ijn de Spieghelinghen des Spieghelaers Euclides, handelende * deur -

f, ftelling van groothetenen ghetalen, maer elck ghefcheyden van natuerlicke
ftof, Daetis ecn handel die wefentlick met natuerlicke ftof ghefchiet,als lane

en wallen metén de menichte der roen of voetentellen diederin fijn,en dicr-

ghelijcke. T'befluyt vandevoorftellen der Spiegheling is volcommen , maer

der daet onvolcommen: Als by voorbeeltde Spiegheling vint enbewijft dat

Perpendics ten helft des uyebrengs vande * hanghende en gronteens wifconftich drie-

* lari, - houcx,volcommelick gheeft hetinhoudt des plats fonder cenich gebreck of
overfchot: Maereen wefentlick driehouck van lane ofander glatter ftofda-
delick ghemeten fijnde, tbefluyt is daer af onvolcommen,eenf{deels om dat
wy gheen langde foo nau meten en connen,dateet gheen duyfentite deel der
dickte ecens haersenfchilt,of al waert by gevalle hecl effen,tis onbewijfelick.
*Tenanderen om dat gheen naruerlicke liftient foo heel recht,noch natuerlic~
kevlacken{oo heel platen fijn,als de wifconftighe bepatinghen veresffchen,
of al waren fyfoo heel recht en plat, ten is niet Ecwiifeli‘ck. Deceyglienfchap -
en teynde der Spiegeling is datle’ verftrecke tot feker gront vande manier
der wercking inde daet,alwaermen deur nauwer en moey elicker toefichtde
volcommenheytdér Spiegheling {0 na mach commen,als de faccks einde tot
Smenfchen ghebruyckvereyfcht. -

Mahemati-  Hieruytis te verfiaen,dat wanneer fommighe de * Wifconftenvan onvol-
essarter-  commenheytbefchuldighen ; deur dien vecl dadelicke werckinghen niet
heel effen uytencommen,datter kennis gebreccke des onderfcheyts tuflchen
Mechani-  Spieoeling en Daet,tuffchen Wifconftighen en tivchwerckelicken handel:
came Want de Dact of * tuychwerckelicken handel om de bovefchreven rede-
fieri altijt onvolcommen moet wefen,
Defetwee deelen Spiegeling en daet fijin {0 verfcheydé datinenich menfch
hemt'eenemael tottet een begheeft, fonder van t'ander kennis te hebben,
Fivefaai- ghelijck menich leeraer met fijn toehoorders inde * ghemeen {cholen ghe-
5’17- eurt,diehun gheduerlickin Spieghelingen oeffenen,als in Euclides * begin-
et felender Meetconft,fonder dadelick temeten landen, wallen, of vaten,of yet
anderstedoendaer de Dact in beftiet : En weerom verkeertfo vintmen da-
delicke Lantmeters,welcke alle reghels diefe befighen gelooven, of toeftaen
waer te wefen,fonder inde Spiegeling t'onderfoucken de oirfaken en bewijs:
[afommighen en weten nict dacter fulcke oirfaken en bewijs affijn.
' 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, I 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 Exclid, which operate by the assumption of quantmes 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 measure any length so exactly that
it does not differ 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 foundation 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 so 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 rules 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 ettelicke fegghen de Spiegheling fonder Dact onnut te wefen, het
fchijnt daimen de facck met beter ondericheyt foude meughen infien,Om hiee
af mijn ghevoelen te verclaren | ick fegh by voorbeelt aldus : Datmen t'wesck
cens acrbeyders die boomen int bofch afhour, foude vooronnutachten ; om
dat hyder felf gheen huyfen,{chepen, molens, fluyfen, tonnen, kiften,beclden,
en dierghelijcke me en maecke,dat cn waer openbaerlick niet wel ghefcyt,want
hoewel fulcke wetenfchap in cen menfch looflick is, nochtans ghemerckt hy
met boomen af te hoawen, an vecl ander ftof fevert, om elck hem in fijn am-
bachtte oeffenen, oo en is {ijn aerbeyt niet te verachten: Maer dat hy die boo-
men afhicuwe om te lawen verrotten , fonder nut daer af te verwachien , dat
waerdwafelickghedaen: En alfooift oock metie Spieghelaersin vrye conften,
fy connen den Doenders ftof leveren en voorderlick fijn, fonder felf Doenders
te wefen: Als den Spieghelaer Euclides , die wyniet en bevinden Doender ghe-
weeflt te hebben, heeft nochtans voorfiellen befchreven den dadelicken Bou-
meefters, Landtmeters , ¢n ander docnders feer voorderlick : Den Spieghelaer
Prolemens en meer ander die gheen dadelicke Stierlien en waren, hebben noch-
tans reghelen befchreven den dadelicken Stierlien op groote Zeevaerden , en
ander hun daer in ocffenende feer nut:la fulex datde dadelicke Stierlien (eif fich
voor meefters achten, als {y verftaen de reghelen door fulcke Spieghelaers be-
fchreven, hoewelfe nochrans gheendadelicke Stierlien en waren. Dacrom ¢en
Spieghelaers Spieghelinghen dic ander Doenders t¢ fta commen, en fijn niet
onnutalen ishy feif gheen Doender.

Tot hier toe deur ertelicke omftandighen verclaert hebbende wat Spicgeling
en Dact beteyckent, foois te weten datd'oude Wifconftenaers met oock ette-
licke nieuwe , van yder dier iweedeelen onvermengt int befonder handelen,
welcke oirden wy daerttepas comt oock volghen : Doch wanttcr by ettelicke
ecnander ghevoclenis, dic Spiegheling en daet met malcander menghen, om
teen mettej andert’famen te beeren, fo moet ick om breeder reden mijns doens
teverclaren, daeraf mijn ghevoelen fegghen. ‘

Vooral foo ift te weten dat der Menfchen natuerlicke gheneghenthedenan-

_gaendede Daet feer verfcheyden fijn, waer toe noch helpen de oirfaken die de.

fen andersontmoeten en dringhen alsdien: Den ecnen heeft natuerlicke luft

met eenighe dringhende oirfaken totte Sterckeebou, en dinghen de crijchan-

gaende: Denanderen tot Landimeten: Dederde tot Wijnfchroon : De vierde -

tot faken de groote Zeevacrden belanghende: De vijfde totren * Huy(bou:De srchireflu~

fefte toute Spicghelingallecn: De fevende totcteclicke van defe,of totaltemacl, ram

met nochoneyndelickeander.Nu alfo eender,voornaemfte eynden vande be-

fchrijving der vrye conften ftrecke, om daer deur te crijghen veel mentchen die

ten ghemeenen oirboire met lichticheyt gheraken ter kennis van v'ghene daer

{y huntoe begheven,foo willen wy censoverlegghen, of dat inde leering ghe-

fchien candoor vermenging des daets mette Spiegheling tot welcken eynde ick

aldus fegh: Alfmen onder fpieghelighe voorftellen ettelicke des daets vermengt,

endat van eenafcom( ghetrocken uyt de oneyndelicke menichte diemen daer

af beichrijfi, de felve dadelicke voorfiellen en fullen mifichien niet fijn van die

afcomft daet den Jeerlinck na trachr: Als by voorbeelt, datmen inde Meetcontt

tufichen de fpieghelighe vooritclien cenighe befchrijft desdaers, waerin voor-

beelden commen neem ick der meting deur het * {chuyfcruys van ongherake- Radiow

licke veynftersen pylaren van gheftichten; Macr t’can ghebeuren datden lecr.

linck tot fulcke afcomft van Meetdact gheen luft en fal hebben,denckende mil

fchien dattet inde Dact luttel ghebruycx heefi, oockgheen ghenouchfa;n; fe-
' ker-
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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 follows: 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, barrels chests,
sculptures, and the like therewith, for although such knowledge is praxseworthy ina
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 expecting
any benefit of them, that would be acting foolishly. And thus it is also with the
theoreticians in the liberal arts: they are able to furnish the practicians with
material and to be of use to them, without themselves being practicians. Thus
the theoretician Exclid, 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 theones of 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 con51derat10ns what is the
meaning of theory and practice, I would say that it is to be noted that the ancient
mathematicians as well 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 impelling him thereto, for the art of fortification and 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 included some practical ones, and that of a species chosen from the infinite
number 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 practical ones, in which there occur instances — I assume —
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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48. 1 Bovex pES EERTCLOOTSCHRIFTS,

: kexheyt,om op firlcke gevonderi maten van p&larcn inander gheboutewetck

tegaen, of ander invallen die hem meughen te voor commen : Bovendicnen
fal hyder niet vinden *d'afcomt daer hy na tracht: Sulex dat by aldien hy al wil

_ vérftach watterint bouck is, fal mocten lecren dathy niet en begheert te weten.
"~ Maer de Spiegheling als een oirdentlick gcketent werckalleen befchieven fijn-
- de, en den Xerlinckdie verftacnde, fy verftreckt hem torghemeene gront, om

innerlick t¢ begrijpepalfulcken deelder Dactalshy uyt verfcheyden befchre-
ven Daden intlicht uytgaende, na fijn behaghen verkiefen fal, : :

- Voor befluyt, ick heb mijh ghevoelen verclaert hoet fchijnt datmen defaeck
an mocht legghen,om metter tijt weerom te gheraken tot fulckegrooreweten-
fchappen alfferinden Wyfentijtgheweeft fijn,ghelijck fvoornemen was. En
met opficht van fulcken gront,fal ick de volghende handelinghen befchrijven,

o . BERSTE BOVCK DES
" EERTCLOOTSCHRIFTS

EYNDE,
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sufficient certainty to proceed for another building on the basis of the measures .
of columns thus 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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