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..ARIST. DE MAGNIT;
PROPOSITIO VIIIL -,
Cum fol totus deficit 5 tunc idem conus
comprebendit folem ¢o lunam 5 ad ~vifum ne
Jerum cverticem habens.

Quoniam enim fi deficiat fol,ob lunz oppofitio
nem deficit.incidit autem fol in conum lunam com
rehendentem,qui ad vifum noftrum verticem ha-
et.vel igitur {olipfi cono congruit,vel excedit,vel
ab eo exceditur, & fi quidem excedit, non deficiet
totus , fed eminebit ipfins pars excedens, fi ve-
ro ab eo exceditur , permanebit folis defe&us,
quoad partem illam,qua exceditur, pertranfiuerig.
atqui deficit totus,& non permanect deficiens. illud
enim ex obleruatione manifeftii cft. quare neq; ex-
cedit,neq;exceditur.ipfi igitur cdgruat necefie eft.
& coprehendetur d cono lunam comprchendente,
qui ad vifum noftrum verticem habet, o

PROPOSITIO IX

Solis diameter maior eff , quim dwodewi
ginmplcz diametri lune : minor rvero quim
fvlglﬂfﬂ‘pla. LSRRI CrL D,

. Sit nofter gnidem vifus ad A ; folis autem. cen-
wum B , &lun centenm C ,:.quando conus ‘folem
& lunam prehédés ad vifum noftrum verticem
habeag,hocéft quando pun&a ACB fint in eadem
re&alinea. & per ACB»plammpxoduczgur,qnqd
facict feGiones in {pheris quidem maximos circu-
-0 A los
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PROPOSITION VI

When the sun is totally eclipsed, then one anddhee cone, which
has its vertex at our eye, comprehend the suntacbon.

If the sunlight lacks, it lacks because the maoin iopposition; at
that time the sun falls into the cone comprehentli®gmoon and
having its vertex at our eye. In fact or the suimgides exactly with
the same cone, or it surmounts it, or it falls slbit. If also the sun
surmounts it, itself would not be totally eclipsedt the exceeding
portion of himself stands out; however if it faflsort, the sunlight
will be missing for the time which it takes to pdsough the portion
by which it falls short, and although it is totaliglipsed it not does
remain missing, this is manifest from observatitwerefore it can
neither surmount nor fall short; consequently it siexactly
coincide with the cone, and will be comprehendedth® cone
comprehending the moon and having its vertex aeger

PROPOSITION IX

The diameter of the sun is greather than 18 tifnesless than 20
times, the diameter of the moon.

Let our eye be at A, while let B the centre of sum, and C the
centre of the moon when the cone comprehendingthetsun and
the moon has its vertex at our eye, that is, whgoints A,C,B are
in a straight line. Let a plane be carried throdgiB which will cut
the spheres in great circles



go & BK maior erit,

PROPOSITIO.

" habetad B:habet autem & {phara circadiametrum

‘ximos circulos FG,

‘ad AC,itaBKadC
-G.fed BA ipfius A

" amdiorem propor:
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fos, in cono autem
re&aslineas. faciat
igitur in fpheris ma

KLH : & in cono re~
&as lineas AFH, A
GK, & CG, BKiun

gantur. eric ut BA o

C oftenfa eft maior,
quidé,qua duodeut
gitupla,minot vero,
qui uigintupla . er-

?0 “"

qui duodcuigintu-
pla ipfius CG, & mi
nor,qud vigintupla. -

o ox
Solad lunam

tioné babet 5 qui
5832 ad 1, mino- .

ve cvero quam 8000 2d . o
sit folis qhidé diameter A,-_!un_g vero diameter B. 5 wnde
ergo A ad B maioré proportiont hét,qui g ad 1, amide

& minoré qui 20 ad 1.Etqi cubus,quifitex A ad ;fl;-u?

3

cubum qui ex B tripld proportioné héteius,qud A

E s Aad



and the cone in streight
lines. Then let it
generate on the spheres
the great circles FG&
KLH and on the cone
the straight lines AFH&
AGK, let C&G and
B&K be joined. As BA
is to AC, so will BK be
to CG, but it was proved
that BA is greater than
18 times, but less than
20 times,AC. Therefore
BK will also greater
than 18 times, but less
than 20 times, CG.
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PROPOSITION X

The sun has to the moon a ratio greater than tHatkw5832 has
to 1, but less than that which 8000 has to 1.

Let A be the diameter of the sun, B that of themadhen A has
to B a ratio greater than that which 18 has tout,l&ss than that
which 20 has to 1. As the cube on A has to the cubB the ratio
triplicate of that which A has to B,



®quid tionem cius, quam habet Aad B. eft igitur vtcu-
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"ARIST. DEMAGN,:
A ad {pharam circa diametrum B triplam propot

i

L A

B,

bus ¢x A ad cubum ex'B ,ita {phata circa digmetrfi
A ad fpharam circa diametrum B : fed /ctibu's exA
ad cubum ex B maiorem proportionem habet, qua
$832 ad r,minorem vero quam 8000 ad 1> quonid
A ad B maiorem proportionem haber, quim 18 ad
1; & minorem , quam 20 ad r.ergo &fol ad Junam
maiorem proportioncm habcebit,qua 834 ad 1,mi
norem vero,qudm §oooad 1. SEETTT I

PROPOSITIO XL .

Lune diameter , minor st , ‘quam due
quadmgeﬁma quinte partes ymaior vero,
quém pars trigefima difiantig, qua centrum.
lune a vifa noftro diffa . -

Sit enim nofter vifvs ad A,& lunz cétrum B, qud
do conus folem,8& lunam comprehendens ad vifum
noflrum verticem habeat. Dico fieri ea.que in pro-

-+ politione coutinentur.iungaturenim A B, & per ip-

A

. fam planum producatur, quod faciet in fphara cir-

culum,in cono autem re&as lineas : faciat igirug in

" fphgra circulum CED:& in cono reQas lineas AD,
AC:inngaturque CB & ad E producatar. itaque ¢

* ftat ex eo,quod demonftratum eft angulum BAC
: dimidij



106

then the sphere about the diameter A also will Havihe sphere
about the diameter B, the ratio triplicate of théitich A has to B.

A

I_B |

Therefore, as the cube on A is to the cube o Bhe sphere about
tha diameter A is to the sphere about the diani&tbut the cube on
A has to the cube on B a ratio greater than that¢iws5832 has to
1, but less than that which 8000 has to 1, sinde#to B a ratio
greater than that which 18 has to 1, but less thanwhich 20 has
to 1; consequently the sun will have to the moamatia greater than
that which 5832 has to 1, but less than that wB@OD has to 1.

PROPOSITION XI

The diameter of the moon is less thaw forty-five parts, but
greater than thirtieth parbf the distance of the centre of the moon
from our eye.

Let our eye be at A, and let B the centre of th@mehen the
cone comprehending booth the sun and the moonthasritex at
our eye. | say thalll that is written in the above proposition takes
place Indeed &t A&B be joined and let the plane through AB be
drawn, which will cut the sphere in a circle ane ttone in the
straight lines, then this plane cut the spherdnéndircle CED and
the cone in the staight lines AD, AC; let C&B jothand produced
to E. Then it is manifest from what has before bgeved that the
angle BAC is thdorty-fifth part of half a right angl®&, and
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dimidij redi efe. partem quadragsimam quinti:
r& eadem tatiolfs. B Qriplius CAsimmnotiit 5iquam
squadegy:{imath quintampirtemumiulto igioir mi-
. botelt BC, quapy quadragkfima guinta patspas

r

" BA.eftdueipfins BCdupla CE. ergo CE minoreft. B
_quim duz quadragefimz quintz partesipfius’A

“*.B.fedCE eft lung diameter,& AB diftatia,qua cétri

% 1ung 4 vilu noftro diftat. hine igitur diameter, diftd -
“tierquh centrum luned vifit noftro diftat,minor eft

." quam duz quadragefim¢ quintg partes.Dico etiam :

- ‘CE ipfius BA maiorem¢fle, uam trigefima pacté.
S - lun-
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for the same reason as befdB€ is less than therty-fifth part of
CA, therefore BC is much less than thety-fifth part of BAE. And
CE is double of BC; therefore CE is less than fovty-fifth parts of

Cc

AB; but CE is the diameter of the moon and ABhe tlistance
which separates the centre of the moon from e Eherefore the
diameter of the moon is less than tfmty-fifth part of the
distance of the centre of the moon from our egayithatCE
is also greater than thieirtieth part ofBA.
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ARIST. DE MAGN,

- Tagitur enim DE DC.& cétro quidg A, intetnalle
‘autem DC circulusdefcribatur CDF . atque ineo
- aptetur reta linea DF,xqualis ipfi AC . Quoniam
»dgurteQus angulusEDC eft gqualis te&o BCA:

*
¥

C )
I . &engulus BAC eqnalisipfi ECD; erit reliquus DE
- C reliquo HBC gqualis:& triangulum CDE trian-
. gtflo ABC 2quiangulum.ergo vt BA ad AC,itacft
D' EC ad CD:& permurando ve AB ad CE,, ita AC ad
- CD;hoc eft ita DF ad CD.Rurfus quoniam angulus

DA C eft vnius re®i-pars quadragefsimaquinia, .

. erit circumferentia CD pars centefima , & 9@?8?‘
. 1ma

" us e
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Let D&E and B&C be joined; after with centre A adidtance D&
let the arc CDF be described; let DF equal to AGitbed into the
same arc. Then, since the right angle EDC is efqudght angle
BCA and the angle BAC is equal to ECD it§ethe remaining angle

Cc

DEC will be equal to remaining angle HBC. The tgenCED is
also equiangular with the triangle ABC, then asiB£o AC, so EC

is to CD; and, by permutando property, as AB i€K so is AC to
CD, that is, DF to CD. Again, since the angle DAGHheforty-fifth
part of a right anglg then the arc CD will be one hundred and
eightieth part of whole
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fima todiuscirculi:& circumferétia DF circiili pars
fexta . quare circumferentia CD circumferentiz D

F trigefima pars eft atque habet citcumferentia ¥
@D ,quzminor eft circamferentiaDF ad circumfe
rentiam DF minorem proportionem,quam rectali
nea CB ad re&am DF . reQa igitur linca CD ipfius
DF re&g maior eft,quim trigefima pars. eft autern
DF zqualis AC. ergo DC maior eft, quim trigefi-
ma pars ipfius AC; & proptereaECipfius BA ma- G
. jomserit , quim trigefima pars . oftenfacft aat & mi
nor,quim 8uz quadragefimz quintg partes ipfius

B A.quod oftendendum proponebatur.

FED. COMMUANDINVS.

Itaque conftat ex co,quod demonfiratum eftan- A
gulum BAC dimidij recti efle partem quadragefi-
ma m quintamDemonfiratum eft boc in quarta buius.

Multo igitur minor eft BC, quas quadragefima B
quinta pars ipfius BA ] Eft enim BA maior, quam AC)
cum maiori angulo fubtendatur. T

Ecangulus BAC gqualis ipfiECDJEx 8.fexticle- C
mentorum. Quoniam enim ab angulo reffo ACB perp endi-
eularis duéta eft CH fiunt triangula ACH H C%:nilia to-
8, inter fe fe.quare angulus BCH , videlicet eff ae-
qualis angulo BAC.

" Rurfus quonid angulus DAC eft vniusre®ipars, D
guadragefima quinta ] Hoc demonfiratim ot in quar-
Wb o TR
* Erit cirqumferentiaCD pars ¢entefima , & oRa- E
gefima torius circuli ) Angulus enim reétus confiflit in
‘quarta parte circwmferentiae totius circuli, boc eft in gradi-

s noaginta o cHius civcumferentiae pars quadragefima

Q
- -
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circleF; the arc DF will also be the sixth part of thectgr thus the
arc CD is the thirtieth part of the arc DF. And #re CD, being less
than the arc DF, has to the arc DF itself a ra&ss ithan that which
the straight line CD has to the straigt line"Oerefore the straight
line CD is greater than the thirtieth part of et DF is equal to
AC, therefore DC is greater than thirtieth para@, consequently
EC will be greater than the thirtieth part of Bi&elf®. Then it is
proved to be also less thawo forty-five partsof BA itself, as we
had proposed to demonstrate

Federico Commandino

A.Then it is manifest, from what has before been @dothat the angle
BAC is the forty-fifth part of half a right angle This was
demonstrated in the fourth proposition of this hook

B. Therefore BC is much less than thety-fifth part of BA. In fact BA
is greater than AC because it subtend a greateteang

C.And the angle BAC is equal to ECD itseficom 8° proposition of
sixth book of Elements. Indeed, since the perpalaticCH was
conduct from the right angle ACB , the triangleSHAand ACB
become completely similar between them, thereferengle BCH,
and cleary ECD is equal to the angle BAC.

D.Again, since the angle DAC is tlierty-fifth part of a right angle.
This wasdemostrated in the fourth proposition of this book.

E.Then the arc CD will be one hundred and eightietit pf whole
circle. Indeeed a right angle subtend the fourth part ef thhole
circle, i.e. ninety degrees, the forty-fifthy paftwhich arc
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guinta fimt dwo gradus, videlicet centefima , ¢ offogefimd
_ parstotius circuli. - . S
P . Atquehsber circumferentia CD, que minor eft
circumfcrentia DF adipfam civcumferentiamDP

¥

- finorem ropottionem ; quim reda lined CD ad

re@am F ) Nam civtumferentia DF ; quae mbior i

~ circsmferentia C D ad ipfam C D. circumferentidm maid-
* ¥ém proportionem babet , quim reita linea D F ad re -
&am’' CD, quod demonfirasit Prolemgus in principio ma
grae conflritionis . quare conuertendo ex 26 quiniti cif=
cumfereiitia CD ad circwmferentiam D F minorem g—
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are two degrees, or thene hundred and eightyth paof whole
circle.
F. And the arc CD, being less than the arc DF, hakdarc DF itself

F

Cc

a ratio less than that which the straight line Gi3 ko the
straight line DFIndeed the arc DF, which is greater than the
arc CD, has to CD itself a ratio greater than thvalhich the
straight line DF has to the straight line CD, whiBtolemy
has demonstratedat the beginning of Liber Magnae
Constructionis; wherefore, by convertendo propeftgm
the proposition 26 of fifthy book, the arc CD hasa arc DF
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Bet proportionem,quim retta linea CD ud DF reame -

. :Acpropterea EC ipfius BA maior, quim triges G
fima pars)Superius namque demoifiratum et , vt ABad
CE,ita effe AC ad CD.quare conuertenido vt CE ad AB, it
DC ad C.A: Quid cums DCmaior fityqudm. trigefima pars ipy
fins CA, & CE ipfius AB » quam srigefm prs maior erite

PROPOSITIO XIL
“Diameter circuli determinantis in luna
opacum ¢ [plendidum diametro lune minor

quidem eff ;maiorem autem proportionces bas
bet :tdip/izm, quam 89 ad 9o. :

git nofter vifus ad A;lung vero eentrum B, quan
do conus folem,& lunam comprehendens ad vifum -
softrum verticem habeat:& iun&a AB per ipsi pro
ducatur planam ; quod facict fe&iones, in fphara -
guidem circulum ; in cono autem re®as lincas . fa<

q;tm fphara circulum DEC , &in cono rectas li-
o oo F neas
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A ratio less, than that which the straight line @the straight line
DF.

. Consequently EC will be greater than the thirtjit of BA itself.
Indeed we hawe above shown that as AB is to CEBGss to CA.
Then, by convertendo property, as CE is to ABD&ois to CA.
Therefore, being DC greater than the thirtieth pafiCA itself, CE
will also be greater than the thirtieth part of AB.

PROPOSITION XII
The diameter of the circle which divides the dankl the bright

portions in the moon is less than the diametehefrhoon, but has
to itself a ratio greater than that which 89 haso@.

®
@)

Let our eye be at A, while let B be the centréhef moon when the
cone comprehending both the sun and the moonsweasriex at our
eye; let A&B joined, and let a plane be carrieotigh AB; this plane
will cut in fact the sphere in a circle while thene in straight lines.
Let it cut the sphere in the circle DEC e the ctireestraight lines
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meas AD AC CD. ergo CD eft diameter cigd
culi determinantisin luna opacum & fplendidums.
Dico CD diametro Iung minorem efle, maiorem v
ro ad ipfam proportionem habege , quim 89 .ad
9o . Itaque CD minoré efle diametro lynz,manifg
flum eft.Dico & maioré habere proportionem,qui

6 p

——
2

-

N NS
89 ad 9o.Ducator enim per Bipfi CD parallela
G, & BCiungatur . Rurfus eadem ratione eritangly
lus DAC quadragefima quinta parsvniusre&i: &
angulus BAC re&ipars nonagefima . atque eft BA
C angulus zqualisangulo CBF . ergo & angnlué C
A BF eft pars nonagefima re&i, videlicet anguli FBE;
& ob id circumferentia CF circumferentiz FCE eft
nonagefima.quare circumferentia CE ad circumfe.
rentid B C F ¢d propostioné hér,qua 89.ad 90.c8d;
B ipfins CE duplacircumferétia DEC;ipfiss vero EC
F dupla GEF.crgo DEC circiferéiiasd Grcamicrs

C tid GEF cam proportionem liabiebit, quam £p 3
0. habet aytem refa linea DCad rectam l(f-f"ma,
. doseim propartionem yquam DEC circimferpnok

¢ -
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AD, AC, CD. Therefore CD is the diameter of theclkdrwhich

divides the dark and the bright portions in the mdasay that CD
is less than the diameter of the moon, but hasteatio greater than
that which 89 has to 90. Indeed is manifest thati€lBss than the
diameter of the moon. Yet | say that it has tona@o greater than

G D

|

F C

that which 89 has to 90. Let FG be drawn througbaBallel to CD
itself, and let B&C joined. Then again, for the gam@ason as before,
the angle DAC will be the forty-fifth part of a higangle: and the
angle BAC will be the ninetieth part of a right &gut the angle
BAC is equal to the angle CBF; therefore the a@pé& is also the
ninetieth part of a right angle, that is of thelarfeBE; therefore the
arc CF is the ninetieth part of the arc PCBo that the arc CE has
to the arc ECF that ratio which 89 has to 90. TieeldEC is double
of arc CE and GEF is double of ECF itself, thenahe DEC will
have to the arc GEF that same ratio which 89 ®&€* Moreover
the straight line DC will have to the straight liG& a ratio greater
than that wich the arc DEC has to the arc &GEFherefore the
straight line DC will have to the straight line @Fatio greater than
that which 89 has to 90.
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ad circumferentiam GEF . re&aiglturlineaDC ad
ge@am G F maiorem proportionein habet, quine
;80 3d 90. R

L]

FED. COMMANDINP %"

Btobid circumferentia CF circumferentiz FCE A
eft nonagefima ) Angulienim eundem babet proport:oné
quam circumferentiae,im quibus infifluntyex »ltima Jextiele
mentorim. :

Ergo DEC circamferentia ad circumferentiam B
GEF eam proportionem habebit, quim 89 ad 9o.]
Ex 15 quinti elementoram. » ,

Habet autem re@alinea DC ad re®am GFma- <
iorem proportionem, quim DEC circumferentia
ad circumferentid GEF ] Ex demonftratis d Ptolemge.
mam circiferentia GEF ad circiferentia DEC maioré habet
proportioné,quid GF rella adreéti DC.ergo conuertédo cir
ciifgré‘tia DEC ad circuferetii GEF minor€ proportioné ha
bet,quam retta DC ad reflam GF. ideod, vetta DC ad re(?d
GF maiorem propertienem babebit,quam circumferentia D
EC ad GEF circumferentiame.

PROPOSITIO XIIL

Rebta linea fubtendens circumferentiane
eirculiin quo feruntur extrema diametr: de
terminantis in luna opacum,(o [plendidum,
gue interrg cumbra continetur , maior qui-
dem eft 5 quam dupla diametri lung , maio-

¢ £ 2 rem
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Federico Commandino

A.Therefore the arc CF is the ninetieth part of the mdeed the
angles have the same ratio than the arcs whichesuhtfrom the
last proposition of the sixth book of Elements.

B.Then the arc DEC will have to the arc GEF the saatie which 89
has to 90From the 15° proposition of the fifth book of Elerse

C.Moreover the straight line DC will have to the &ita line GF a
ratio greater than that wich the arc DEC has toatlteGE.By the
Ptolemy’s demonstrations, indeed the arc GEF hakacarc DEC
a ratio greater than that which the straight line=Gas to the
straight line DC; and therefore the straight line CDis
proportionally greater to the straight line GF thahe arc DEC is
to the arc GEF.

PROPOSITION Xl

The straight line which subtend the arc of ciraiéercepted within
the earth’s shadow, along which the extremitiethefdiameter of
the circle dividing the dark and the bright port®in the moon
move, is legthan the double of the diameter of the moon, kst h
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ET DIST.:SGLET LYNAEY Ay
rem autem ad ipfam proportionem babet,
quam 89 ad 4s.et minor eff,quim nona pars
diametri folis ; maiorem vero proportioncm
babet adipfamsquim 22 ad 225.fed ad eam,
quac & centro folis ducitur ad retos angulos
axi , ¢ coni lateribus dpp/imtar > HALOTCIn

kabet proportionem,quam 979 ad 10135.

Sit enim folis quidem centrum ad A, terrz vero
centrum B,& lung centrum C, perfeQta exiftente ec
clipfi,& primum tota in rerrz vmbram incidente.
producaturque per ABC planum, quod faciet fe-
&iones in {pheris quidem circulos ; in ¢ono autem
comprehendente folem & lunam , re&tas lineas. fa-
ciatin fpheris maximos circulos DEF GHK LMN.
in vmbra vero terra circulum ,in quo feruntur ex-
trema diametri determinantis in luna opacum, &
fplendidum, XLN : & in cono re&taslineas DCX
F KN. axisantem fit A BL.manifeftlumef ABL
axem contingere circulum LMN : propterea quod
vmbra terrz fit duarum lunarum, & circumferentia
NLX ab axe ABL bifariam fecetur: & adhucluna
primum in terr¢ vmbram incidar.. Itaque inngdtur
XN NL BN LX.ergo LN eft diameter circuli, in
luna gpacum,& fplendidum determinantis : & BN
contingit circulum LMN; quod B fit ad noftrum vi
fum , & LN diameter circuli determinantis in luna
opacum, & fplendidum.Quoniam igitur XL LN -

uales funt, duple eruntipfius LN . quare XN ip-
zus NL minor eft,quim dupla.iungantur LC CN,
& LC ad O producatur.multo igitur XN minor eft,
quiin

O p
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to it a ratio greater than that which 89 has to 480reover it is less
than the ninth part of the diameter of the sun,Hag to itself a ratio
greater than that which 22 hass to 225. But it teethe straight line
drawn from the centre of the sun perpendicularlythle axis and
meeting the sides of the cone a ratio greater thabwhich 979 has
to 10125.

In fact let A be the centre of the sun, let B bedhntre of the earth
and C the centre of the moon during a total eclipséore falling
completely into the shadow of the eardimd let a plane be carried
through ABC, which will cut of course the spheragscircles and
the cone comprehending both the sun and the ewstindight lines.
Let it cat the spheres in the great circles DERKGNIN, while the
earth’s shadow in the circle XLN, in which the extities of the
diameter of the circle dividing the dark and thiglbt portions in the
moon move, and the cone in the straight lines RGXN. Let after
ABL be the axis; then is manifest that the axis AB®luches the
circles LMN, because the shadow is twice the mdweadth, and
the arc NLX is bisected by the axis ABL, and mossothat the
moon has fallen at first within the esrth’'s shad®m.let X&N, N&
L, B&N, L&X be joined; then LN is the diameter ohd circle
dividing the dark and the bright portions in theanpBN touches
the circle LMN because B is at our eye and LN esdfameter of the
circle dividing the dark and the bright portionstie moon. Then,
since XL and LN are equal, they will be twice thiaN itself;
consequently XN is less than double ofNLet L&C and C&N be
joined, and let LC be produced to O; then XN is mlass than
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ET DT SOL ETLYWAE, 24
?uém dupla ipfius LO.Et cum CL perpendiculari D
it ad LB, erit ipfi XN parallefa. angulusigitur LX E

N eft ¢qualis angulo CLN. atq; eft NL ¢qualis LX,
& LC ipfi CN.quare tridgufum XNL fimilgcft tria
ulo LNC. eftigiturve XN ad NL,itaNL'adLC. 4=
ﬁ:d NLad LC maioré proportioné hét,quam 89 ad F
45;hoc eft quadratuny ex NL ad quadratumex LC G
maiorem habet proportionent, qui 7921 ad 2025.
ergo & quadratum exNX ad quadratii ex NL ma-
iorem proportionem habebit, quanryg> rad202%
& ipfa XN ad LO majorem, qua 7921 ad4050.ha- H
bet autem 7921 ad 4050 maioreny proportionem, K
quam 88 ad 45.quare XN ad LO maigrem propor [,
tionem habebit,quim 88 ad 45.& obid rettalinea
fubtendens circumferentiam circuli , in quo ferun-
tur extrema diametri determiipantis inJunz opa-
cum & [plendidum,quz interre vmbra comprché
ditur,minor eft,quim dupla diametri lunz,maio~
rem autem ad ipfam proportionem habet , quam:
88 ad 45. ' ' .

Iifdem pofitis ducatur 3 pun&o A ipfi AB ad re \g
&os angulos PAR . Dico XN minorem qhidé effe,
qudm nopam partem diametris {olis; maforem ve-
ro ad ipfans proportioné habere, quim 2z ad 2255
& ad PR matoré habere progbrtioncm s quim:
ad 1175 . Quoniam enim oftenfa eft XN diametri 5
Junz minor,quim dupla;lunz autem diameterdia \y
metri folis minor eft, quim duodeunigefima pars,
crit XN minor,qudm nona pars diametri folis.Rur
fus quoniam XN ad diametrii lunz maiorem pro-
portionem habet,quim 88 ad 45, & diameter lunz
ad folis diametrum maijorem hét,quim 45 ad 900." i5.qu8
quippe quod lunz diameter ad diametrit {olis ma-

30I¢m
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double of L&; and since CL is perpendicular to £,Bt will be
parallel to XN itself, therefore the angle LXN is equal to the angle
CLNE, and NL is equal to LX and LC to CN itself; thfene the
triangle XNL is similar to the triangle LNC, théoee as XN is to
NL so NL is to LC#rror- o sthb. byt NL has to LC a un ratio greater
than 89 a 45 that is, the square on NL has to the square om LC
ratio greater than that which 7921 has to Z20Zherefore the square
on NX also has to the square on NL a ratio gretan that which
7921 has to 2025, therefore XN itself also has@od.ratio greater
than that which 7921 has to 40%50ut 7921 also has to 4050 a ratio
greater than that which di 88 has td Atherefore XN will have to
LO a ratio greater than that which 88 has té. 4Fherefore the
straight line that subtends the arc of circle, ricgpted within the
earth’'s shadow, along which the extremities ofdtemeter of the
circle dividing the dark and the bright portiondlie moon move, is
less than double of the diameter of the moon, lagttb it a ratio
greater than that which 88 has to 45.

The same hypotesis being made, let PAR be dravam the point
A perpendicularly to AB itself. | say that XN is certainly less that
the ninth part of the sun’s diameter, but has &oratio greater than
that which 22 has to 225, and has to PR a ratiatgrehan that
which 979 has to 10125Since it was demonstrated than XN is less
than double of the moon’s diameter, while the di@mef the moon
is less than the eighteenth part of the sun’s diafethen XN will
be less than the ninth part of the diameter ofstie Again, since
XN has to the moon’s diameter a ratio greater thahwhich 88 has
to 45 and the moon’s diameter has to the sun’s efi@ma ratio
greater than that which 45 has to 9007 /7> since the diameter
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ETDASHG EVLYRE o
iorem habeat proportionem,quim 1 ad :0,& om-
nia quadragies quinquies fumantur : habebit XN
ad diametrum folis maiorem proportibncm,qua‘tm
88 ad 9oo;hoc eft quim 22 ad 225. ducantur 3 pun
¢to B circu!a DEF contingent:s BYS BYT.& Y
V, YA iunganeur.eritigitnrve diameter circuli in
luna opacum, & fplendidum determinantis ad dia-
metrum lung,ita YV ad folis diametrum, quod idé
conus folem, & lunartt comprehendat,ad vifum no
ftrum verticem habens.diameter autem circuli de-
terminantis in lufta opacum, & fplendidum ad dia-
metrwirt lung maiorem proportionem habet,quim
. 89 ad go.ergo & YV ad diametrum folis maiorem
habet,quim 89 ad 9o0:& QY ad YA habebit maio-

rem,quim 89 ad 9o Atautem QY adYA,itaYA T

ad AS,cum paraflelz fint SA YQ.quare& YA ad
AS maiotem habet proportionem,quim 89 ad 9o.

multo igitur YA ad AR maiorem proportionem V
habcbit,quim 89 ad go.often(a eft autem & XN ad X

diametrum folis maiorem habere proportionem,
quim 23 ad 225 ; & ex gquali.ergo XN ad PR mul-
to maiorem proportionem habet, quim numerus
produQtus ex 22,& 89 ad eum,qui ex 9o & 225 pro
ducitur.hoc eft 1958 ad 20350 : &horum dimidia
videlicet 979 ad 10125.

b

"FED. COMMUNDINYS.

Quare X N ipfius N L minor eft, quim dupla]
Sunt enim trianguli LXN duo latera XL LN reliquoXN
maiorda,eq 20 prini elementorim. .

Malto igitur XN minoreft,quim dupla ipfiusL
O1Namque LO cit fit lunae diameter , maior eft,quim LN

diame~
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of the moon has to the diameter of the sun a gagater than that
which 1 has to 20, if we multilpy throughout Eyrty five ©, then
XM will have to the diameter of the sun a raticatge than that
which 88 has to 9(0.e. than that which 22 has to 225. Let the BYS
e BVT be drawn from point B tangent the circle DEF"- S/itht.
and letY&V and Y&A be joined; then, as the diametéthe circle
dividing the dark and the bright portions in the anois to the
diameter of the moon, so YV will be to the diametérthe sun,
because the sun and the moon are comprehendedebgnointhe
same cone which have its vertex at ourRefje °re, But the
diameter of the circle dividing the dark and thiglbt portions in the
moon has a ratio greater than that which 89 h&¢ ttherefore YV
also has to the diameter of the sun a ratio gréfaderthat which 89
has to 90; QY also will have to YA a ratio gredtsan that which
89 has to 99 After, as QY is to YA, sois YA to AS, becauSA
and YQ are parall&l therefore YA also has to AS a ratio greater
than that which 89 has to 90. Therefore YA will bdag AR a ratio
much greater than that which 89 has t¥.90is also demonstrated
that XN has to diameter of the sun a ratio grethim that which 22
has to 225; also XN, by direct proportionality, has PR a ratio
much greater than that which the product of 22 &@dhas to the
product of 90 and 2Z5that is 1958 to 20250, and clearly also to
their half i.e. 979 to 10125.

Federico Commandino

. Consequently XN is less than double of Nih.fact XL ed LN are
two sides of the triangle LXN greater than the ranimg XN, for the

20° proposition of first book of Elements.

. Then XN is much less than double of Léince LO is the moon’s
diameter it is greater than LN which is the diamete
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ET DIST SOL ET LVNAE &4

Bameter circuli,qui in luna opagen » & plendidum deters
einat.

Et cum CL perpédicularisad LB Ex 18 tertij ele C
wietorn,qupd refa linea BL circulum LMN comtingat.

Erit ipfi XN parallela}Ex 28 primi clementori,eft.n. D
BL &t ad XN perpendicularis , cwm ipfam bifariam fecet. 3. cerrif,

Angulusigitur LXN eft zqualis angulo CLN] E
Quonid.n.LO XN parallelae funt, erit angulus LNX cqua e9.pris
lis angulo CLN.Sed angitlus LXN eft gqualis angulo ENX, 2 .
& angulus CNLipfs CLN,Jlidd XL LN gquales fint, itéd, it
aequales LC CN.ergo & reliquus angulus XLN' glaequa
Lis reliquo LCN ¢~ triangulum triangulo fimile.

Sed N L'ad L C maiorem proportionem habet, R
quim 89 ad 45 JHabet enim NL ad lunac digmetrum LO
maiorem proportionem, giim 89 ad 90,quod in antecedé-
te demonfiratum eft.

Hoc eft quadratum exNL ad quadratum exLC G
maiorem habet proportioné,quam 7921 ad 2025]

Ef} enim 7921 numerus quadratus, qui fit ex 89, 2025
quadratus,qui ex 494. '

EtipfaXN ad LO maioré, quim 79 21 2d 4050] H
Nam cum XN ad NL maiorem babeat proportionem,quam
89 ad 45,boc eft quim 7921 ad 4005;¢ NL ad LO ma-
iorem,quim 89 ad 9 ,hoc eft quam 4005 ad 4050 habe
bit ex gquali XN ad LO multo maiorem proportionem qué
7921 dd 405 0,ex §s quaenos demifirauimus ad-13 quin®
t: elementorum. 4

Habet autem 7921 ad 4030 maiorcm propor- K
tionem, quam 88 ad 45 JEf enim 88 ad 45, vt 7921 ]
ad 4050 4+ fed 7921 ad 405 0 maiorem habet propor- &.qun
tionem squam ad 4050 33. ergo 7921 ad 4050 maiorem, ™
groportionem habebit,quam 89 ad 45.

- Quare XN ad LO maiorem proportioné halt;p- L
G 2 1ty
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of the circle dividing the dark and the bright fons in the moon.
. And since CL is perpendicular to LBy the 18° proposition of tirth
book of Elements, because the straight line Bichahe circle
LMN.
. It will be parallel to XN itself:from 28° proposition of first book of
Elements, indeed BL is alsbright angle to XNhecause it cuts into
two equal parts
. Therefore the angle LXN is equal to the angle CENce LO and
XN are parallel, the angle LNX will be equal t@thngle CLN*®
prop. of firstbook Bt the angle LXN is equal to the angle LNX, dhel
angle CNL is equal to a CLN its@ifrop-offirstbooko gince X1 and LN
are equal, similary are equal LC and CN, thereftdre remaining
angle XLN is equal to remaining LCN and the tgks are
similary, from 3° proposition of tirth book.

. But NL has to LC a un ratio greater than 89 aid8eed NL will
have to the moon’s diameter LO a ratio greater tttzat wich 89 to
90, as we have demonstrated previously.

. The square on NL has to the square on LC a ratiategr than that
which 7921 has to 2025%deed 7921 is the square of 89, and 2025
is the square of 45.

. therefore XN itself also has to LO a ratio gredatem that which

7921 has to 405@ince XN has to LO a ratio greater than that wich

89 to 45, i.e. 7921 to 4005, and NL have to LOtergreater than

that 89 to 90, i.e. 4005 to 4050, XN will have 10, by direct

proporzionality, a ratio much greater than that wi 7921 to 4050,

for this which we have demonstrated at 13 of Gtibk of Elements.

. But 7921 also has to 4050 a ratio greater thahwhich 88 has to

45:in fact 88 is to 45 as 7921 is to 405;%& but 7921 has to 4050

a ratio greater than that which 405%;5;, therefore 7921 has to 4050

a ratio greater than that wich 89 has to 45.
. Therefore XN will have to LO a ratio greater thaattwhich
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bit, quim 88 ad 45 ] Immo verolonge maioyem ex ak”
te diftis. : S

lifdem pofitis ducatur i pun&o A ipiABadre M
&os angulos PAR 7] Ita vt fecet reffam lineam NKF i
pnio Py reltam liveam XGD in R. '

Lunz autem diameter diametri folis, minoreft, N
quam duodénigefima pars]Ex oubuius; folis enim dia-
meter maior eft,quam duoderigintapladiametri lunae.

Et diameter lunz ad folis diametrum maiorem O
hét,qua 45 ad 9oo. quippe quod lunx diameterad
diametrii folis maiorem habeat proportioné, qui
1 ad 20,& omnia quadragies quinquies famantur]
E.x nona buius.na ci folis diameter minor fit, quam vigimtu
pladiametri lunae , babebit diameter lunae d folis diame-
Zrsm maiorens proportionem,quim 1 @4 20 , boc eft 45 ad
" 9o0,ex 1§ quinti. , .

Habebit XN ad diametrum folismaiorem pro- P
portionem,qui 88 ad 90o. ] Immo vere longe maioré.

Ducitur a2 pun&o B circulum DE contingentes
BYS BVT]Secent aiit reffam lined P AR in punilis S T

Eritigitur vt diameter circuliin luna opacum & R
fplendidum determinantis ad diametrom lunz, ta
YV ad folis diametrum, quodidem conus folem &
lunam comprehendat,ad vifua neffram wegticens
habens. 11lud xes boc lemmate demonfirabimus. -

Sit nofter vifus ad A, folis centrum B, lmaz verm
centrum C, quando conus folem & lunam: sompre
¥endensad vifum noftrum venti ceni-hwbeae. erune
ACB pun@a in eadem refta linea. Dueator per AL
B plarwan,quod faciat fectiones, in{pheris quidens
eircnkos maximos DEF, GHIK, in: coto antemure-
&as lincas DGA FKA:iungantusime BD, €G, &
dpunisD Gad B A ducantos ad:re&oamgg}}s
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88 has to 45ndeed much greater because of the things saatdef

M. The same hypotesis being made, let PAR be drawm the point
A perpendicularly to AB itselfso it will cut the straight line NKF at
point P and the straight line XGD at R.

N.While the diameter of the moon is less than théteignth part of
the sun’s diameterfrom 9° proposition of this book: indeed the
diameter of the sun is less than #ighteenttpart of the diameter
of the moon.

O.And the moon’s diameter has to the sun’s diametatia greater
than that which 45 has to 900, since the diamdtdreomoon has to
the diameter of the sun a ratio greater than thatiwl has to 20, if
we multilpy throughout byorty five: from ninth proposition of this
book, in fact since the diameter of the sun is tkas twenty times
the moon’s diameter, the diameter of the moon kélle to the
diameter of the sun a ratio greater than that vahichas to 20, i.e.
45 to 900, from 15° proposition of fifth book.

P.Then XM will have to the diameter of the sun dorafeater than
that which 88 has to 90@ tell the truth, far greater

Q.Let the BYS e BVT be drawn from point B tangem tircle DEF:
these will cut the straight line PAR at the poiitand T.

R.Then, as the diameter of the circle dividing thekdand the bright
portions in the moon is to the diameter of the m@anYV will be
to the diameter of the sun, because the sun andntien are
comprehended by one and the same cone which haveriex at
our eye:we will demonstrate this with this lemma
Let be our eye at A, the centre of the sun at®,dbntre of the moon
at C when the cone comprehending both the thewsdrthe moon
has its vertex at our eye. The points A,C,B will dre the same
straight line. Let a plane be carried through ATBIs plane will cut
the spheres in the great circles DEF e GHK and ¢bee in the
straight lines DGA and FKA; let be joined B&D an&G and let
DLF and GMK be drawn from the points D and G ahtigngles at
AB and let DB and GC be produced
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ARIST PR uamur.

DLF GMK:&DB G
CadpiitaN O pro
ducantur . Dico vtK
Gad GO,itaeflc FD
ad DN.
Quoniam emm reffs w
linea AGD circulos DE
F GHK contingit:ra F
centris B C ad conta-
&lus ducsmtur BD, CG,
8. e~ erunt anguli ADB AG
Y. C refliquare trianguli
«ABD angulus ADB eft
aequalis angulo AGC .
triaguli ACG: atque eft”
angulus DAB_verique
communis « religuus igi-
swr DBA eff aequalis re
liquo GC.A. Rurfus trid
guli BDL angulus DLB
. veltus eft aequalis recto
GMC , ¢ angulus DBL
uqualu ipfiGCM. ergor
@ reliquus reliquo ae-
. qualis 5 ¢ triangulum
4vemtt pyiangulo fimile . V't igi-
tur MGad LD ,ita GC <
15.quf- ad DB: permatandod, vt MG ad GC, ita LD ad DB. G- m
w, rwm dupla,vt KG ad GO,ita FD ad DN. eft antem GK dia-
meter circulis qui in luna opacwm < [plédidum dctermmat,
& GO lunae diameter.ergo vt diameter circuli in luna opa
cum, & [plendidum determinantis ad diametrum lunac,ies
FD ad DN, boc cft ad folis diametcims .. .. E:
‘o b




to the points N ed O. | say
that as KG is to GO, so FD
is to DN.

Since the straight line AGD
touches the circles DEF and
GHK and both BD and CG
are drawn from the centres
B and C at contact points,
the angles ADB and AGC
will be right; therefore the
angle ADB of thdriangle
ABD is equal to the angle
AGC of the triangle ACG,
and the angle DAB is in
common, then the
remaining DBA is equal to
the remaining GCA. Yet the
straight angle DLB of the
triangle BDL is equal to the
straight angle GMC, and
the angle DBL is equal to
GCM itself; therefore the
remaining angle is also
equal to the remaining
angle and the triangle are
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similar. Then as MG is to LD so CG isto DB, and that,
permutando, as MG is to GC so LD is to DB and #teir double
as KG is to GO so FD is to DN. But GK is the diagnef the circle
dividing the dark and the bright portions in theanpand GO is the
diameter of the moon; consequently as the dianatdhe circle
dividing the dark and the bright portions in the anois to the
diameter of the moon so FD is to DN, that is theevtkter of the sun.
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S EQY ad Y A habebit maiorem, quim 89 ad 90]

Vienim YV ad folis diametrum yita QY ad YA, c1om fine
earsm dimidiae,ex 15 quinti.

T Viautem QY ad YA,itaYA ad AS, cum paralle-
‘”;Pfi' lz {intSA YCQ_thom'am enim parallelac fime S A T,

erit angulus YAS aequalis angulo AYQ:atq; eft angulus A
YS reltus aequalis reéto AQY « ergo < reliquus rel.quo g-

&sexti qualisset trianguliom fimile triangulo.v's igitur QY ad 1.4,

¥§. qui

t
H

ita eft YA ad AS. | o

Multo 1gitur YAad AR majorcm proportionem
habebit, quim 89 ad 9o 1 Fx 8 quint:.eft enim AR mi-
nOT Qudm AS quare & dupla ipfins Y A ad duplam ipfius
ARshoc eft folis diameter ad PR maiorem habebit propor=
tﬁonem,qmim 89ad go. : '

X Ergo XNad PR multo maiorem proportionem

habet, quiam numerus productus ex 22 & 89 ad eil,
qui ex 90 & 225 producitur]Quoniam enim XN ad dia
metrum folis maiorem babet proportionem;qui 22 ad 2 25,
& diameter [olis ad PR maiorem babet , quim 89 ad 9o,
fiat vt 225 ad 22,ita 89 ad aliwm. eritad 8 2. Cumigi-
tur XN ad diametrum folis maiorem babeat proportionem,
quam 22 ad 225hoc eft , quam 8§ 5% ad 89: & folis dia-
meter ad PR habeat maiorem , quim $9 ad 9o;habebit ex
«aequali XN ad PR multo maiorem proportionem , quim 8
75 ad9o.fed 8 & hoceft L5 ad 9o,eff v 1958 ad
T2 025 0. quodita manifcftum erit. difpofitis enim nimeris in
bunc modum , & decuffatim multiplicatis
videlicet 225 in 90.fient 20250, 1 in LR e
1958, fient 1958.habebit 55— ad go eandem proportio-
nem s quam 1958 ad 2025 0. quod nos demonfirauimus in
commentarys in tertiam propofitiopem . libri Aschimedis
de circuli dimenfione propofisrone fevtima . quare X N
ad PR milto maiorem proportioners habebit , quam nk-
merus
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S.QY also will have to YA a ratio greater than ttdiich 89 has to 90:
indeed as YV is to diameter of the sun, so Q¥ Y&tsince it is half
of those, by the 15° proposition of fifth book.

T. After, as QY isto YA, sois YA to AS, because 8Ad YQ are
parallel:indeed, since SA and YQ are parallel, the angle Wik$%e
equal to te angle AYQ, then the right angle AY€Yjisal to the right
angle AQY, therefore the remaining angles wilbabe equal and
both the triangles are similar. As QY is also toS0AYA is to AS.

V. Therefore YA will have to AR a ratio much greatear that which
89 has to 90from the 8° definition of fifth book, in fact ARléss
than AS; therefore the double of YA will be alsadoble of AR
itself, that is the diameter of the sun will h&wd°R a ratio greater
than that wich 89 to 90.

X.Also XN, by direct proportionality has to PR aieanuch greater
than that which the product of 22 and 89 has tetbduct of 90 and
225:in fact since XN has to diameter of the a ratioagee than that which
22 to 225, and the diameter of the sun has to P&ia greater than that
89 has to 90, it will occure that as 225 is28 so 89 is to something; it

will be 8 + % . Since XN has also to the diameter of the suatia

greater than that which 22 has to 225, i.8.+ % to 89, and since the

diameterof the sun has also to PR a ratio gredtantthat 89 has to 90, by

direct proportionality, XN will have to PR a ratinuch greater than that
158 1958

which 8 + 22 has to 90; bug + =2 228 5390 is as 1958 to 20250;
225 225 225

this thing will be so demonstrateiflwe have the numbers in this wand
multiply at cross that is to say 225 x 90 we walva 20250, and 1 for 1958
we will have 1958,

20250

1958 90

225 1
—1;2558 will have to 90 the same ratio wich 1959 has t@stwhich we have

demonstratedin the commentarys to tirth proposition of book by
Archimedes on measurement of a circle at severtpgsition; therefore
XN will be much greater to PR than the number
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ms ARPET . DE MAGN:I
merus produtlus ex 22 & 89,hoc eff 1958 ad eit,qui pre
ducitur ex 90 & 225, videlicet ad 2025 o,

PROPOSITIO X1111

eAcentroterre ad lune centrum iuna
veltalinca ad reétam lineam que ex axe
abfcindstur , inter eam , qug fibtendst cir.
cumferentid circuliin terre cvmbra conten.
2am ¢ centrum lune, maiorem proportioné

babet,quam 675 ad 1.

C

"_!n.z.
pofi-
tione,

DE

Sit eadem figura,que prius: & luna ita {c habeat,
vt centrum ipfius Cfitin axe coni folem, & terram
comprehendentis :maximus autem in {phara cir-
culus fit FPOM in eodem exiftens plano; & MOiun
gatur.ergo MO eft diameter circuli determinantis
1n luna opacum,& fplendidum . Iraque iungiturM
B, BO LX XB MC. re&= igitur line MB BO
contingunt circulum MOP; propterca quéd MO
fit diameter circnli determinantisin luna opacum,
& fplendidum. Et quoniam X L eft xqualis MO;
vtrag; enim ipfarum eft diameter circuli in luna
opacum , & {plendidum determinantis : erit XML
circumferentia zqualis circumferétiz MLO.ideod;
circumferentiaXM ipfi LO zqualis . fed OL eft 2-
qualis LM.ergo & XM ipfiML zqualis erit . eft an-
tem & XB ¢qualis BL,quod pun¢tum B fit terra ¢€
trum;habeatque terra pun&i, ac cétrirationem ad
{phgram lunz;& circulus MOP in eodem fit plano.
quare BM perpendicularis cft ad XL. atque eft Cal\g
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obtained by moltiplication of 22 x 89, i.e. 19&8Bthat which result
by moltiplication 90 x 225, or 20250.

PROPOSITION XIV

The straight line joining the centre of the eaxtthie centre of the
moon has, to the straight line cut of from the &xgards the moon’s
centre by the straight line subtending the arc iofle within the
earth’s shadow, a ratio greater thea that which 6i&s to 1.

For let the same figure as before be consider]etrtie moon be
so placed that its centre C is on the axis of tr@@comprehending
both the sun and the earth; let the great circl&R®the sphere
(moon’s sphere) be in the same extant plane ate |gined M&O;
therefore MO is the diameter of the circle whichidis the dark and
the bright portions in the moon. Let M&B, B&O, L&X&B, M&O
be joined, therefore the straight lines MB e BCctothe circle MOP
because MO is the diameter of the circle whichd#sithe dark and
the bright portions in the moon. And, since XL ¢ual to MO, both
of these are a diameter of the circle which dividtesdark and the
bright portions in the moon, therefore the arc XWill be equal to
the arc ML@, therefore the arc XM is equal to the arc LO, Gut
is equal to LM, therefore XM will be also equal to ML; and
consequently XB will be also equal to Bbecause the point B is
the centre of the earth and the earth has théarlaf a point and
centre to the sphere in which the moon moves amdithle MOPis
also in the same plane, therefore BM is perpenalidol XL but
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ad MB per-
pédicularis ,
- parallelaigi-
tureft CMip
1 LX. eft au-
eem & SX pa-
rallela ipfi M
R;ac propte-
fea triangu -
lum LXS fi-
.mileeft trian
gulo MR C.
ergovt S X
adMR,ita$
LadRC. fed
S X ipfiusM
. Rmmor eft,
"quim dupla;
quonia & X
N eft minor,
quim dupla
1pfiusMO.er
go & SL ip-
fius CR mi-
for erit, qua
dupla: &
R multo mis
nor, qua du=
pla ipfius R
‘C, ex quibus
fequitur SC
ipfius CR'mii

norc cﬁc,qua tripld. habcbxtlgxtur RC ad CS maio M
H 2 rem




CM is alsoperpendicular
to MBE; therefore CM is
parallel to LX, but SX is
also parallel to MR,
therefore the triangle

LSX is similar to the
triangle MRC; therefore,
as SXisto MR sois SL

to RC, but SX is less than
double of MR and since
XN is also less than
double of MC¥ then SL

is also less than double of
CR and SRwill be much
less than double of RC
Consequently SC is less
than triple of CR,
therefore RC will have to
CS aratio greater than that
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t€ proportio ~
né,qui 1 ad
N 3.Etgmeftve b
“BCad CM,ita '
MCad CR,ha
) betdq; B C ad
CM maiorem
__proportioné,
quid 45 ad 1,
&RC ad CS
maiorem,qud
1ad 3:ex -
quali MC ad
CS maiorem
. habebit pro-
- portioné, qui
45 ad 3,hoc 4
eft, qua s ad
-1.0ftéfa cftau S
‘tem & BC ad CM habere maiorem proportionem,
P quim 45 ad 1.rurfus igitur ex zquali BCad CSma
iorem proportionem habebit,quim 675 ad 1.

FED. COMMANDINYVS.

A Erit XML circumferentia gqualis circumferen-
. tiz MLO ] Ex 28 tertif elemertorum . I8 aequalibus enim
circulis aequales reflae lineae aequales circumferentias
auferunt. .

B 1deoque circumferentia XM ipfi LO aqualis]Quo
winm enim circumferentia XML eft aequalis circumferen-
tie MLO,dempta circumferentia ML virique communi;erit.
.reliqus XM-reliquae LQ aequalis. - Ed
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which 1 has to '8, and
since as BC isto CM so
is MC to CR!, then BC
has to CM a ratio greater
than that which 45 has
to 1°and RC hasto CS a M C
ratio greater than that
which 1 has to 3; For X N
direct  proportionality \ S
MC will have also to CS

a ratio greater than that
which 45 has to 3 i.e.
than that 15 has to 1.
Then it was proved that
BC has also to CM a
ratio greater than that
which 45 has to 1; again,
for direct
proportionality BC has
to CS a ratio greater
than that which 675 has
to 1°.

Federico Commandino

A.The arc XML will be equal to the arc MLQy 28° proposition of
tirth book of Elements. In fact equal straight Bridentify equal arcs
on equal circles.

B.therefore the arc XM is equal to the arc LO, buti®kqual to LM:
poiché infatti 'arco XML e uguale all’arco MLO, lto I'arco ML
comune ad entrambi, il restante XM sara ugualeestainte LO.
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Eft autem & XB zqualis BL].4 centro enim B ad cir
sumferentiam ducuntur.

Quare BM pcrpendicdlaris etadXLEx3terty D

elementorsim,nam refta limea BM_ex centro dutta circum-
ferentiam XML, & obid relfam linewn XL bifariam fecat.

Atque et CMad MB perpendicularisJEx 18 ter-
tifoduita oft enim relta linea ex centro € ad punitum,in quo
BM circulum POM contingit. ,

Parallclaigitur eft CM ipfiLX JEx28 primiele-
mentorum. : S

Acpropterea triangulum LXS fimile triangulo
MRCNamaqse angulus LXS aequalis eft angulo CMR, &
angulus LSX rectus aequalisreto CRM . ergo & reliquus
reliquo aequalis, & triangulsm triangulo fimile.

Sed $X ipfius MR minor eft, quim dupla JEx 15
quinti elementornm. * - . ‘ .

Quoniam & XN eft minor,quim duplaipfius M
O]Ex demonfiratis in antecedente.

Et SR maito minor , quim duplaipfiusRC ] Eft
enim RS minor,qndin SL.

Habebit igicur RC ad CS maiorem proportioné,
quim 1 ad 31Ex 8 quinti elementorum.
“~ Etquoniam eft ve BC ad CM,itaMC ad CR J Ex
4 Jextinam triangula BMCy MCR frmilia funs ex 8 eiufde,

™

quod ab angulo veito triangnli BMC ad bafim perpendicu-

taris dutfa eft MR.

Habetque BC ad CM maiorem proportionem,

quit 45 ad 1.]Ex vudecina buius.
Rurfus igitur ex ¢quali BC ad CS maiorem pro-
ortionem habebit, quam 675 ad 1.7 Sienim frat,ve
1 ad 45,ita 15 ad alium , erit ad 675 . 1t2que quoni.on BC
ad CM maiorem proportioné habet , qudm 45 ad 1,boc efl,
quam 675 ad 15 MCad €S maiorem,quam 1% ad 1,ba
bebit

C

Z PR I BRSO ™

£}
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C. And consequently XB will be also equal to Bhdeed both of them
are drawn from center B to the circle.

D.Therefore BM is perpendicular to Xfrom 3° proposition of tirth
book of Elements, indeed the straight line BM iawdr from the
center to the circle XML and for this reason peesto bisect the
straight line XL.

E.But CM is alsoperpendicular to MBfrom 18° proposition of tirth
book, indeed a straight line is drawn from the eer@ to point in
which BM touch the circle POM.

F. Therefore CM is parallel to LXQuindi CM & paralleld LX: from
28° proposition of first book of Elements.

G.Therefore the triangle LSX is similar to the trism@IRC: indeed
the angle LXS is equal to the angle CMR, and tight mngle LSX
is equal to the straight angle CRM. Therefore tmaining angles
will be also equal, and the triangles will be sianil

H.But SX is less than double dfom 15° proposition of fifth book of
Elements.

K. And since XN is also less than double of MB:shown previously.

L. SR will be much less than double of R@&fact RS is less than SL.

M . therefore RC will have to CS a ratio greater ttreat which 1 has
to 3:from 8° proposition of fifth book of Elements.

N.Since as BC is to CM so is MC to CRRom 4° proposition of sixth
book, indeed the triangle BCM and MCR are similar &

proposition of the same, because the perpendidiiaris drawn
from the straight angle of the triangle BMC to thesse MR.

O.Then BC has to CM a ratio greater than that whishas to 1from
the eleventh proposition of this book.

P.Again, for direct proportionality, BC has to C®atio greater than
that which 675 has to if:be it as 1 is to 45, so 15 will be to another,
which will be 675. And so, since BC has to CM #&rgteater than
that 45 has to 1, i.e. 675 to 15, MC will have &S, for direct
proportionality, a ratio greater than that 15 has 1.
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t FT D15t SOLET CYNAL 43

bebit ex aequali BC ad CS maiorem proportionem o quim
6 75 ad 1,

PROPOSITIO XV.

Solis diameter ad diametrum terrg maio-
rem habet proportionem , quam 19 ad 3; ity
norem cUero,quam 43 ad 6.

Sit enim folis quidem centrum A, terrz vero cen
trum B,& lunz centrum C,perfe@a exiftente eccli-
fi,hoceft itavt pun&a ABCin eadem reftalinea cd
ftitvantur : & per axem producatur planum, quod
faciat fectiones,in fole quidem circulit DEF ; in ter=
ravero circulum GHK, & in vinbra circumferentid
NX; denique in cono re&as lineas DM FM. iunga-
turque NX, & per pun&um A ducatur ipfi AM ad
re&tos angulos OAP . Quonii igitur NX minor eft, A
quam nona pars diametri folis ; habebit OP ad NX
multo maiorem proportioneni,qudm gad 1:& per B
conucrfionem rationis MA ad AR minorem pro- .
portionem habebit, quim g ad 8. Rurfus quoniam C
AB ipfius BC maior eft, quim duodeuigintupla,
erit multo maior, qud duodeuigintuplaipfiyg BR. D
ergo AB ad BR maiorem proportionem habet,qui
18 3d 1:& conuertendo RB ad BA minorem,quim ,6.qut
1 ad 18:componendoque RA 2d AB minorem ha- d.
bet,quam 19 ad 18. oftenfa eft autem & MA ad AR 239
minorem habere proportionem,quim g ad 8. ergo
ex zqualiMA ad AB minorem habebit proportio-
mem,qud 171 ad 144: & qua 19 ad 16, partes enim',md_
sodem modo multiplicium eandem habent pro- g,

’ portion¢m
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per proporzionalita diretta BC rispetto a CS awia rapporto
maggiore di 675 ad 1.

PROPOSITION XV

The diameter of the sun has to the diameter ofetrth a ratio
greater than that which 19 has to 3, but less ttieat which 43 has
to 6.

Let A be now the centre of the sun, while B thetimenf the earth
and C the centre of the moon when the eclipsetdd, teo that the
points ABC may set in a straight line, and a plaeearried throug
the axis which will cut the sun in the circle DERe earth in GHK
and the shadow in the arc NX, and at last the ootiee straight line
DM and DF; let N&X be joined and from point A |leXP be drawn
perpendicularly to AM itself. Then, since NX isdethan ninth part
of the diameter of the sun, therefore OP will hievi®X a ratio much
greater than that which 9 has foahd, convertendo, MA will have
to AR a ratio less than that wich 9 has t&. 8gain, since AB is
greater than 18 times BCthen it is much greater than eighteen
times BR, therefore AB has to BR a ratio greater than tvaiich
18 has to %" Prop- offith . “and, for inverse proportionality, RB has to
BA a ratio less than that which 1 has 18 and, corapdo, RA has
to AB a un ratio less than that which 19 has tort&n it was proved
that MA also has to AR a ratio less than that wiSidtas to 8% Prop:
of fith b- Therefore, ex aequali, MA will have to AB a rakéss than
that which 171 has to 184nd than that which 19 has to 16, because
parts have the same ratio as the same multiplidseaf.
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Firbrst ol ET-LIN EA 33
portionem . quare per conuerfionem rationis AB
ad BM maiorem proportionem habet, guam 19 ad
3.vtauté AM ad MB , ita DEF circuli diametér ad
diametrum circuli GHK . folis igitur d.anjetér ad
diametrum terra maiorem habcet proportionem,
quam 19 ad 3. Dico praterca minoré proportioné
habere,quim 43 ad 6 . Quoniam enim BCad CR
maiorem habet proportionem,quim 675 ad 1, ha-
bebit per conuerfionem rationis CB ad BR propor
tionem minorem,quam 675 ad 674. fed AB ad BC
minorem proportionem habet,quim 20 ad 1.ergo
ex zquali AB ad BR minorem habebit proportio-
nem,quam 13500 ad 674,hoceft qui 6750ad 337.
& conuertendo, coponendodque R4A ad AB maio-
rem proportionem habebit,quim 7087 ad 6750.
Quod cum NX ad OP maiorem habeat proportio-
nem,quam 979 ad 10125, habebit conuertédo OP
ad NX minorem proportionem ,quim 10125 ad
979.Vt autem OP ad'NX,ita AMad MR. ergo & A
M ad MR minorem proportionem habebit, quam
10125 ad 979.& per conuerfionem rationis MA ad
AR habcbit maijorem proportionem quam 10125
ad 9146.fed RA ad AB maiorem proportionem ha
ber,quim 7087 ad 675 o.exzqualiigrtur MA ad A
B maioré habebit proportioné,qua numerusprodu
€tus exro125 & 7087 adefiqui ex3y146,& 6750
Erox_iucitur; hoceft quam 71755875 2d 6173 5% 0o,

abetautem & 71755875 ad 6173550)> maiorem,
proportionem,quim 43 ad 37.ergo & MA ad AB
maiorem proportiontem habebit, quim 43 adl 37.
& per conuerfionem rationis AM ad MB habebit
minorem propottionem, quim 43 ad’6. fed ve AM
ad MB,ita cit folis diameter ad diametrum terbz.
I ergo

s0.q

F

G
30. qui
L,

H
K

26.qul
d.
18 qut
i

L
26.quf
.

M
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Therefore, convertend8 For- o' fithb- AB has to BM a ratio greater
than that 19 has to 3, but as AM is toMB, so isdlzneter of the
circle DEF is to the diameter of the circle GHKherefore the
diameter of the sun has to the diameter of théhearatio greater
than that which 19 has to 3. Moreover | say théiag to it a ratio
less than that which 43 has to. Indeed since BOQM&R a ratio
greater than that which 675 has falerefore, convertendo, CB will
have to BR prop- offifth b. 5 ratio less than that which 675 has to 674,
but AB has to BC a ratio less than that which 20tbat’. Therefore,
ex aequali, AB will have to BR a ratio less thaattivhich 13500
has to 674, that is, than that which 6750 has %,38d for inverse
poporzionality and, componend® PP of fith b-RA will have to AB
a ratio greater than that which 7087 has to 6766réfore since NX
has to OP a ratio greater than that which 979tha@125, 18 prop. of
fithb- then, for inverse proporzionality, OP will have X a ratio
less than that which 10125 has to 979. Then, as@PNX, so is
AM to MRM, therefore AM also will have to MR a ratio greatesn
taht which 10125 has to 979 and therefore, inverdéh will have
to AR a ratio greater than that which 10125 ha81d6; but RA has
to AB aratio greater than that which 7087 hasns( therefore, ex
aequali, MA will have to AB a ratio greater thdrat which the
product of 10125 and 7087 has to the product 06%h# 6750, that
is, 71.755.875 to 61.735.590but 71.755.875 has also to
61.735.500 a ratio greater than that which 43 b&R, therefore
MA will have to AB a ratio greater than thath whiet3 has to 37
and, convertendo, AM will have to AB a ratio greatlean that
which 43 has to 6. But, as AM is to AB, so is tlenaeter of the sun
to the diameter of the earth;
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2T DS SO ET EVNARA 34

ergo diameter {olis ad tetrz diametrum minorem
proportionem habebit,qidm 43 ad 6.often{aeflt au
tem & maiorem habere proportioné, qua 19 ad 3.

FED. COMMUAUNDINYVS.

Quoniam igitur NX miuor eft, quim nona pars A
diametri folis , habebit OP ad NX multo maiorem
proportionem, quam ¢ ad 1.T£x 12 huius.ex quo fe-
quitur ex 8 quinti NX ad diametrum folis minorem babere
proportionum quam ¥ ad 9.quare conuertendo ex 26 quin-
2i diameter folis ad NX maiovein habet proportionem , qué
9 ad 1. & OP quae maior eft,quam folis diameter ,ad NX 8. qui
wiulto maiorem proportionem habet, quam 9 ad 1.fed vt A
0 2d RN, hoc eft vt earum duple 0P ad NX,ita erit AM ad .
MR obfimil:tudinem trianguloram AMO RMN . ergo ¢
‘fiM ad MR multo maiorem proportionem babebitsqudm 9
&1 1. . .

Etper conucrfionem rationts MA ad AR mino- B
rem proportioné habebit , qui 9 ad 8] Ex 30 quinti.

Rur{us quoniam A B ipfius BC maior eft, quim C
duodenigintuplalEx 7.huius.

Erit multo maior,quam duodeuigintupla ipfius D
BREf enim BR minor,quam BC. S

Ergo ex gquati MA ad: AB minorem habebit pro E
portionem qudm 171 ad 144.3Quoniam enim M.A ad
AR minorem propofetionem habet;qnam 9 ad 8,hoc eft,qui
eorum vndew:gintupla, videlicet 171 ad 152: babet autem
RA ad AB proportionem minorem , quam 19 ad 18. fiat
¥t 19 ad 18,2 152 ad alinm; erit ad 144. Citigitur MA
ad AR minorem habeat proportionem, quim 171 ad 152;
babeatd, RA ad AB proportionem mingrém,quim 152 ad

$44: ex aequali M A ad AB wi proportionem babe-
. I 2 bit,
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Therefore the diameter of the sun has to diamédtidreoearth a
ratio less than that which 43 has to 6; it wase al®ved that it has
to it a ratio greater than that which 19 has to 3.

FEDERICO COMMANDINO

A.Then, since NX is less than ninth part of the di@mef the sun,
therefore OP will have to NX a ratio much greatkan that which
9 has to 1For the 12° proposition of this bookpm this it follows,
by 8° proposition of fifth book, that NX has a ratmthe diameter
of the sun less than that which 1 has to 9; theegfoonvertendo,
from 26° proposition of fifth book, the diametdrthee sun has to NX
a ratio greater than that which 9 has to 1, and @MRijch is greater
than the diameter of the suf PP fith b1 NX has a ratio much
greater than that 9 has to 1; but, as AO is to BiNgs OP is to NX,
which are their doubl&S” ProP-of fith b gq will be AM to MR for
similarity of the triangles AMO and RMN; therefgk# to MR will
have also a ratio much greater than that 9 has.to 1

B.And, convertendo, MA will have to AR a ratio lebsan that wich 9
has to 8By the 30° proposition delof fifth book.

C.Again, since AB is greater than 18 times By.7° proposition of
this book.

D.Then it is much greater than eighteen times BRact BR is much
less than BC.

E. Therefore, ex aequali, MA will have to AB a ratess than that

which 171 has to 144ndeed since MA has to AR a ratio less than

that which 9 has to 8, that is than theineteenth partthat is to say
than that which 171 has to 152: therefore RA ha&Baa ratio less
than that which 19 has to 18; 19 is to 18 so &2 uill be to another
number which will be 144. Therefore since MA hagka ratio

greater than that which 171 has to 152, and sinéehs to AB a
ratio less than that which 152 has to 144, ex aédda will have

to AB a ratio less
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bit,quim 171 ad 144;hoc eft guam 19 ad 16.

Vtautem AM ad MB, ita DEF circuli diameter
ad diametrum circuli GHK. 1Iungantur AD EG. erit
trianguli MR A angulus ADM reftg aequalis reffo BGM
trianguli MGB. Sed angulus DMA " eft communis virique.
ergo & reliquus reliquo aequalis , & triangulum triangulo
[imile: V't igitur AM ad MB, ita AD ad BG, < ita earum
duplae, videlicet diameter circuli D E F adcirculi GH K
diametrum.,

Quoniam enimBC ad CR mgiorem habet pro-

portionem,qudm 675 ad 1.1Fx 13 buius.

Sed AB ad B C ‘minorem proportionem habet,
qudmzoad 1]Ex 7 buins. "

Ergo exzquali'AB ad BR minorem habebit pro
portioné, qudm 13500 ad 674,hoceft quim 6750
ad 3377 Nam cum 4B ad 'BC mihorem babeat proporio-
nem,quam 2.0 ad 1, boc eft quim 13500ad 675, & CB
ad BR habeat minogem proportionem,qudm 675 ad 674;
babebit ex aaquali AB ad BR minorem proportionem,quim
13500 ad 674,hoc eft,quam eoris dimidia 6750ad 337.

Qudd cum NX ad OP maiorem habeat propor-
tionem,quim ¢79 ad 10125]Ex 12 busis.

Vtautem OP ad NX, ita AM ad MR] Sunt enim
#iangula AMO RMN wter fe fimidia,nt fupevjus dii¥i eft.

F

4.sexth
1§, qui~
t, .

G
H

M

Ex zquali igitur MA 3d AB maioré hahebit pro N

portionem,quim numerus produ&us ex 10725 &
2087 2d eit;qui ex 9146 & 6750 produciturshoceft,
quim 71755875 ad 617355 001 Quonid eniap MA ad
AR maiorem babet proportionein,quam 10125 ad 9 146,
& RoA ad AB habet maiorem , quam 7087 ad 6750, flat
¥t 9146 ad'10125,ita 7087 ad alii.erit ad 734533753

fi enim multiplicemus 10125 per 7087, & quod pkoduci-
sur, videlices 71733873 dinidammus per 9146, exjbunt

;e . T 784
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Than that which 171 has to 144; i.e. than thah&9 to 16.

F.But as AM is to MB, so is the diameter of the @r&EF is to the
diameter of the circld.et be joined AD&BG, the right angle ADM
of the triangle MDA will be equal to the right argBGM of the
triangle MGB, but the angle DMA is common to bathngles,
therefore the remaining angle is equal and the triengles are
similar. Then as AM is to MB so AD is to BG, andlsar double
also, or the diameter of the circle DEF to diametdérthe circle
GHK.

G.Indeed since BC has to CR a ratio greater thanwthiah 675 has to
1. From the 13° proposition of this book.

H.But AB has to BC a ratio less than that which 26 feal. Ialla 7°
proposizione di questo libro.

K. Therefore, ex aequali, AB will have to BR a ratesd than that
which 13500 has to 674, that is, than that whicB06ias to 337.
Indeed since AB has to BC a ratio less than thativd® has to 1,
that is which 13500 has to 675 and CB rispetto auBRapporto
minore di 675 &74, per proporzionalita diretta AB aviéspetto a
BR unrapporto minore di 13500 a 674, cioe della loro ené750 a
337.

L. Therefore since NX has to OP a ratio greater thah which 979
has to 10125From 12° proposition of this book.

M. Then, as OP is to NX, so is AM to MRCome allorasi®ad NX,
cosi AM sta ad MRIndeed the triangles AMO and RMN are similar
to each other as previously mentioned

N.therefore, ex aequali, MA will have to AB a ratjceater than that
which the product of 10125 and 7087 has to theymbaof 9146 and
6750, that is, 71.755.875 to 61.735.50@leed since MA has to AR
a ratio greater than that which 10125 has to 9146d RA to AB
has a ratio greater than that which 7087 has to@7&L46 will be
to 10125, so as 7087 will be to another number Wwhgll be

7845+%; indeed if we multiply 10125 and 7087 and we divid
their product, i.e. 71.755.875 by 9146, we willda
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ET DIST. SOL. ET LYNAE, %3¢
284S =5 B~ Itaque cum M. A ad AR, maiorem habeat pro

$543

portioné, quam 10125 ad 9146, boc eft quam 7845 5144
ad 7085 ; & RA ad AB babeat maiorem , qyam 7087 ai
6750: habebit ex equali MA ad ABmaiorem proportio-
nem,?mim 7843 4105 ad 6750. Sed 7845 . 3% boc eff

217§
Y

14¢

$75ad 6750 eft ut 71755875 ad 61735500. quod

Yuidé numeris decufJutim multiplicatis perfpicuum erit ; ex
61735500 1jS,qus nos demonfirasimus in commen-
TISRIL G230 pgrifs i tertiam propofitionem libri A7
chimedis de circuli dimenfione,propofitione feptimayvt pro-
xime diximus.ergo M.A ad AB maiorem habet proportio-
pem, quan numerus produitus ex 10125 er 7087 ad i,
qui ex 9146 Ir 6750 producitur. 4
. Habetrautem & 71755875 ad 61735500 maio-
aem proportionem, quam 43 ad 37.1 Sienim fiar vt O

43 4d 37,it4 7175

s 875 adalii. erit ad 61743427 qii

maior eft,qui 6173 5500.r20.71755875 ad 61735500
wmaiorem babebit proportionem , quam ad 61743427, hoc 8 qui-
o . 4,

eft,quim 43 ad 37+

. PROPOSITIO XVI

Sol ad terram maiorem quidem propor-
tionem habet s quam 6859 ad 27, minorem
yero,quam 79507 ad 316. * .

3

A

—

——

#it cnim folis quidem dianteter A, terra vero dia

-!d v’
g .. >
-

metcx
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7845+%. So since MA has to AR a ratio greater than thaitctv

10125 has to 9146hat is which7845+% has to7085 and since

RA has to AB a ratio greater than that whit®87has t06750 MA

will have, ex eaquali, to AB a ratio greater thahat which

7845¢22% has t06750 But 7845-222 - that is 22222872, i5 to
9146 9146 9146

6750as71.755.875 is t061.735.500, which is certainly clear by
multiplying the numbers on crgss

61.735.500

71755875 6750

9146 1
according to what we have shown in the commentaoid¢ise third

proposition on the measure of the circdeventh propositioms we
have said just befor@ herefore MA has to AB a ratio greater than
the product of 10125 and 7087 has to the prodi@fid6 and 6750.

O.But 71.755.875 has also to 61.735.500 a ratiotgrethan that
which 43 has to 37Indeed if it was as 43 is to 37s0 71.755.875 will
be to another number, i.e. will be to 61.743.42RicWv is greater
than 61.735.500, therefore 71.755.875 will have &s61.735.500
a ratio greater than which to 61.743.427, thathian that which 43
has to 37.

PROPOSIZIONEXVI

The sun has to the earth a ratio greater than tivhich
6859 has to 27, but also less than that which 79&&to 216.

A

B

Let A be the diameter of the sun , while B thewbéer
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A

Brasonce-

B

el

% meter B.demonftratum jam eft, vt folis {phxra ad
terrx {pharam,ita efle cubum, quifitex diametro
folis ad cubum,qui ex diametro terrg, quemadmo-
dum & inluna.crgo-vt cubus ex A ad cubum ex B,

- ita fol eft ad terram . cubus autem ex A ad cubum
¢x B malorem proportionem habet, quam 6859 ad
27;morem vero , quim 79507 ad 216; etenim A
ad B maiorem habet proportionem,quim 19-3d 3,

{ minorem vero,quam 43 ad 6 . Quare & fol ad tewrd
maioré proportionem habebit , quam 6859 ad 25
{minorem vero,quam 79507 ad 216. - SRR

“FED. COMMANDINE Se.._ .

Demonftratum iam eft, vt.folis {phzra ad terra
fpheram,lta effe cubum,qui fit ex diametro folis ad
cubum, qui exdiametro terra, quemadmodom &
inluna ] In decima enim propofitione buins demonfiratup
“eft vecubus quifit ex diametyo folis ad cubum'qui ex diante
tro luuaesita effe [pharagn flis ad Inna [fhaxams. quod fikd-
liter in terra demonflrabitur. .

! s
PROPOSITIO XVIL
Diameter terve ad-diametrum lune in

maiors ?uiq'em‘eﬁ‘ proportione , quan 0§ ad
B E R A U T P R Tl ST 43.
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* of the earth. It is already proved that, assipteere of the sun is to the

sphere of the earth, so is the cube on the sunetigarnto the cube on
the eart’s diameter, exactly as for the moon; tlaerthe cube on A
is to the cube on B, so is the sun to the eardrethre the cube on
A to the cube on B has a ratio greater than thatiwé859 has to
27, but less than that which 79507 has to 216;edde has to B a
ratio greater than that which 19 has to 3, buttleas that which 43
has to 6. Therefore the sun will have also to Hréhea ratio greater
than that which 6859 has to 27, but less thanwiéth 79507 has
to 216.

Federico Commandino

It is previously proved that, as the sphere ofstiine is to the sphere
of the eart, so the cube on the sun diametertigetoube on the earth
diameter, just s for the moomndeed it is proved in the tenth
proposition of this book that as the cube on tlarditer of the sun
is to the cube on the diameter of the moon, sephere of the sun
is to the sphere of the moon, which similarly weehshown for the
earth.

PROPOSIZIONE XVII

The diameter of the earth is to diameter of themina ratio
greater than that which 108 has to 43, but less titiat which
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33510 minorivero,quam 6o ad 19.

Sit folis qnidem diameter A, lunz diameter B;
ttirz vero C.Et quoniam A ad €.minerem propot
tionem habet,quam 43 ad 6, habebit conuerteudo

3

-

, ——

M
2 -

A
o coR
B,

Cad A maiorem proportiotiem,quimn 6 ad 43 .fed

:A ad B naiorem proportionem habet,quim 18 ad
1.ergo ex zquali C ad B maiorem-habebit propor>
tionem,qudm 108 ad 43 . Rurfus quoniam A ad C
maiorem:proportionem habet,quam 19 ad'3, con-
uertendo C ad A minorem habebit, quam 3 ad‘19.
habet autem A ad” B minorem proportionem, .qt}é,
20ad 1.ex zqualiigitur C ad B minorem proportio
i¢ habebit,quam 60 ad 19. : '

FED. COMMANDINPV S

Et quoniam A-ad C minorem proportionem ha-
‘bet,quim 43 ad 61Ex 14 buius.

Sed A ad B maiorem proportionem habet,qui
18 ad 1]Ex 9.buius.

Ergo ex zquali C ad B maiorem proportionem,
habebit,quim 108 ad 437 Quoniam enim C ad A maio-
renrhabet proportionem quam 6 aa 43:%* A ad B maiorés'
quam18ad1, fiat vt18ad 1 ,ita 43 adalium.erit ad 2 2
cumigitur € ad A maiorem proportionems babeat , quim 6°

4443, A ad Bmaioré\qui 43 ad 2%, bdebit&xaqlf;?
Voo K

A



182

60 has to 19.

Let now A be the diameter of the sun, let B bedilaeneter of the
moon, while C that of the earth. Since A has t@Catio less than
that which 43 has to"6therefore, inversely, C will have to A

A

B

C

A ratio greater than that which 6 has to 43. Bul#o has to B a
ratio greater than that which 18 has fp therefore, ex aequali, C
will have to B a ratio greater than that which 1@8 to 48. Again,
since A has to C a ratio greater than that whicthd® to 8, for
inverse proportionality, C will have to A than thetich 3 has to 19,
then A to B has a ratio less than that which 20tbhakE and for
direct proportionality, also C will have to B aicagreater than that
60 has to 19

Federico Commandino

A.Since A has to C a ratio less than that which&8th 6 From 14°
propositionof this book.

B.But A also has to B a ratio greater than that whi8 has to JFrom
9° propositionof this book.

C.therefore, ex aequali, C will have to B a ratioagee than that which
108 has to. Indeed, sin€ehas to A a ratio greater thatn that which
6 has to 43 and A has to B a ratio less than tHatkw18 has to 1,

7
letitisas 18 isto 1, so 43 is to another unkmdvich will be2+E '
since C to A has a ratio greater than that whicha® to 43 and A

7
has to B a ratio greater than that which 43 ha$2{01—8 ;A will
have to B, by direct proportionality,
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ARIST. PEMAGN

li A ad B maiorem proportionem quim 6 ad s % hoc efts
guim 108 ad 43 , quod wwmeris decuffatim 108
wmultiplicatis manifefte conflat,ex ifsyque fupe- & 35
rius dicta funt. :
Rurfus quoniam A ad C maiorem proportioné
habet,quim 19 ad 3]Ex 14 buisus.
Habetautem A ad B minorem proportionem,
quam 20 ad 13Ex 9.huius.
Ex zqualiigitur Cad B minorem proportioné.
habebit,qua 60 ad 19Fiat vi20 ad 1,ita 19 ad alium.

eritad 'y . quare cum Cad A minorem proportionem ba-

bcat,quar 3 ad 19,8 A ad Bminorem,quam 19 ad 2,

sx #quali C ad B minorem habebit proportio- o

newm , quars 3ad 5, hoc efty quam6oad19. -3

PROPOSITIO XVIII

Terra ad lunam in maiori quidem eff pro-
portione , quam 1259712 ad 79507 5 i3 M=
nori cvero,quam 216000 ad 68s53.

A

Sit enim terra diameter A , lung vero B. quare A
ad B maiorem quidem proportionem habet,quim
108 ad 43,minorem vero, quam 6oad 19. ergo &
qui fitex A cubusad cubum qui ex B maiorem pro-
portionem.babst quim 1259712 ad 79507, minoré-

vero



184

A ratio greater than that which 6 has to 15; ,sthat is, which 108

has to 43, as clearly seen 108
by multiplication in cross in croce the numbers

, . 6 43
according to what was said before T

D.Again, since A has to C a ratio greater than tHaitiw19 has to 3.
From 14° proposition of this book.

E.Then A to B has a ratio less than that which 20tbak From 9°
propositionof this book.

F. And for direct proportionality, also C will have Ba ratio greater
than that 60 has to 18s 20 is to 1 19 will be to another number

19
wich will be % , therefore, since C has to A a ratio greatemha
that a ratio less than that which 3 has to 19 @nbas to B less than

19
thati 19 has te— 60
20 3 19
By direct proportionality C will have T

to B a ratio less than that which 3 ha%goi.e. which 60 to 19.

PROPOSIZIONE XVIII

The earth has to the moon a ratio certainly greatban that
which 1.259.712 has to 79.507, but surely less that which
216.000 has to 6859.

A

B

Indeed let Athe diameter of the earth, while B thiatha moon;
therefore A has to B a ratio greater than thatH&8to 43, but less
than that which 60 has to 19; therefore also theon A has to the
cube on di B a ratio greater than that which 12297ds 79507, but
less than that which
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Yero.qndm 216000 ad 6859 . S2d vt cubus ex A ad
eubpm ex B, ita eft terra ad luni.terraigitur ad ln
Ram maigrem quidem proportionem habet, quim
1359713 ad 79507 MINOXEM YEro, qUim 2 6009
ad 6859, .

FINTIS

P I S-AV R L

aApud Camillum Francifchinum.
MDLXXIL
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216000 has to 6859. But as the cube on A is tectbe on B, so is
the earth to the moon, therefore the earth habaartoon a ratio
greater than that which 1259712 has to 79507 lydidéss than that
which 216000 has to 6859.

The End

PESARO

By Camillum Franceschinum

MDLXXII
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NOTE

1 We mean the distance AC, as is reported in theuswipt of the
Cod.vat.Gr.204 and Vat.Gr.191

2 In the textmaior. Obvious error.
3 In the latin texjuam 379 ad 112%bvious error.
4 Sis missing in the latin text .

5 Numbers completely different from those of the tngxe translators who
have had access to the manuscripts (Commandindis\WWedrtia d’Urban,
Heath) are often reportdd the first Latin translation of the Aristarchus’s
treatise byGiorgio Valla. For instance, in the propositiorf 1 the place of
1/30 is written 30; in the proposition 12° rathiean 89 is written 890; in the
proposition 13° rather than 225 is written 25,he place of 979 is written
379 and in the place of 10125 is written 41125 .fdd&nt numbers are
reported also in the propositions 16 and 18. Sifadéa not touch upon the
sources from which he has taken his translationcare not know if the
variances are due to printing error, to corruptaatees or, unlikely thing, to
translation errors. Finally Valla’s work is not yaeliable.Perhaps for this
reason Commandino does not mention it in his work

Georgio Valla Placentino interprete: Hoc in voluraifaec continetur
Nicephorilogica etc... Aristarchi Samii de Magnitoithus et Distantiis Solis
& Lunae etc...Venetiis: Per Simone[m] Papiensem dictum Beuilaguam
1498. Die ultimo Septembris
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WORKS OF FEDERICO COMMANDINO

1558 Archimedis Opera Non Nulla a Federico Commandindinate

nuper in Latinum conuersa, et commentariis illuatr@uorum nomina in
sequenti pagina leguntur. Cum privilegio in annos \)enetiis, apud
Paulum Manutium, Aldi F. M D LVIIL.

Rainutio Farnesio, Cardinali Amplissimo et Optimo.

1558 Ptolemaei Planisphaerium. lordani PlanisphaeriunedeFici
Commandini Vrbinatis In Ptolemaei Planisphaeriumm@uentarius. In
quo uniuersa Scenographices ratio quam breuissiraditur, ac
demonstrationibus confirmatur. Venetiis: Aldus. M_MIII.

Ranutio Farnesio Cardinali Amplissimo et Optimo

Claudii Ptolemaei Sphaerae A’ planetis Proiecti®liana

1562 Claudii Ptolomaei Liber De Analemmate, a Federi@m@andino
Vrbinate instauratus & commentariis illustratusj gunc primum eius
opera e tenebris in lucem prodit. Eiusdem Fed&@ainmandini liber de
horologiorum descriptione. Romae A.D. M.D.LXIl apuPaulum
Manutium Aldi F.

Ranutio Farnesio Cardinali Amplissimo et Optimo.

1565 Archimedis De lis Quae Vehuntur In Aqua Libri Dubd.Federico
Commandino Vrbinate in Pristinum Nitorem Restitit, Commentariis
lllustrati. Cum Privilegio in Annos X. Bononiae &fficina Alexandri
Benacii M D LXV.

Ranutio Farnesio Cardinali Amplissimo et Optimo

1565 Federici Commandini Urbinatis Liber De Centravitatis
Solidorum. Cum Privilegio in annos X. Bononiae effiéiha Alexandri
Benacii M D LXV.

Alexandro Farnesio Cardinali Amplissimo et Optimo.

1566 Apollonii Pergaei Conicorum Libri Quattuor. Una cuRappi

Alexandrini Lemmatibus, et Commentariis Eutocii Akmitae. Sereni
Antinsensis Philosophi Libri Duo nunc primum inéuna editi. Quae omnia
nuper Federicus Commandinus Vrbinas mendis quampiiexpurgata &
Graeco conuertit, & commentariis illustrauit. Boramn ex officina

Alexandri BenatiiM D LXVI.
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Vol 2. Sereni Antinsensis Philosophi Libri Duo. Vnus deteme cylindri,
alter de sectione coni. A Federico Commandino \atgin e
Graeco conuersi, et commentariis illustrati. Boaeni ex officina
Alexandri Benatii, M D LXVI.

1570 De Superficierum Divisionibus Liber MachomeRagdedino
Ascriptus nunc primum Joannis Dee Londinensis defiei Commandini
Vrbinatis opera in lucem editus. Federici Commaindéeadem re libellus
Pisauri Apud Hyeronimus Concordiam Licentia Supemo M D LXX.
lllustrissimo atque Excellentissimo Francisco Marislrbinati Principi.
Federico Commandino Vrbinati loannes Dee Londire8sP.D.

1570 Libro Del Modo Di Dividere Le Superficie Athiito A’ Machometo
Bagdedino. Mandato in luce la prima volta da M.\@iani Dee da Londra,
e da M. Federico Commandino da Vrbino. Con vn brtezato intorno
alla stessa materia del medesimo M. Federico. Tiatidatino in volgare
da Fvlvio Viani de' Malatesti da Montefiore AcademiVrbinate e
novamente dati in luce. In Pesaro del M D LXX.

Presso Girolamo Concordia con licentia de’ Superior

All'lllustrissimo et Eccellentissimo Signore il Sig-rancesco Maria Il

Principe D’ Vrbina

1572 Euclidis Elementorum Libri XV. Vna cum schslipntiquis. A’
Federico Commandino Vrbinate nuper in latinum cosiue
commentarijsque quibusdam illustrati. Pisauri M XXl Cum Privilegio

Pont.Max.

lacobus Chriegher German. (Finis: Pisauri cum lieeBuperiorum: apud
Camillum Francischinum, MDLXXII).

lllustrissimo atque Excellentissimo Francisco Maridl Vrbinatum

Principi.

1572 Aristarchi De Magnitudinibus et Distantiis Sat Lunae Liber.

1575 Heronis Alexandrini Spiritalium Liber a Federico i@mandino
Vrbinate, ex Graeco in Latinum conuersus. Cum leiio Gregorij XIII.

Pont. Max. Urbini M D LXXV.

lllustrissimo ac Reuerendissimo lulio Ruuerio SardRo.Eccl. Cardinali
Amplissimo. Valerius Spaciolus. S.D.
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1575 De Gli Elementi D'Euclide Libri Quindici. Cagli scholii antichi.
Tradotti prima in lingua latina da M. Federico Coamdino da Vrbino, &
con commentarij illustrati, et hora d'ordine dsléisso trasportati nella
nostra vulgare, & da lui riueduti. Con privilegitn Vrbino: appresso
Domenico Frisolino. MCLXXV con licentia de’ Superio

Finis: In Urbino in casa Di Federico Commandino dopentia de’
Superiori M D LXXV.

1589 Pappi Alexandrini Mathematicae Collectiones Faederico
Commandino Vrbinate in latinum conuersae, et contarés illustratae
Venetiis apud Franciscum De Franciscis SenensemIMXOXIX  Finis
Pisauri: apud Hieronymum Concordiam, M D LXXXVIII.
Serenissimo Franc.co Mariae Il Vrbini Duci Valertsigacciolus s.p.d.
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