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?HAENOMENISCOELI

PER SEGMENTA SPHAERICA ‘DIAPHANA
SPECTATE '

-ALIctorc
L. EVLERDO.

I.

S1 coelum fpeatur per hemisphaer'um vitrenm-
oculo ad eius centrum applicato , omnes fiellae
quaeque in fuo loco confpicientur, pennde ac i
nudo oculo cernerentur ; propterea quod radii ad
oculum pettingentes -in fuperficiem vitri normaliter
.ingrediuntur , ideoque nullam refractionem patiun-
tur.  Sin autem vitri figura fic fegmentum {phae-
rac fiue mious fiue maius haemlfphaeno, eique
-oculus in ipfo axe apphcetur flellae extra axem
fitze non folum de loco fiuo depulfae apparebunt,
" {ed etiam euenire poteft , vt quaedam plane non
" fiant. confpicua , aliae geminatae in diuerfis coeli
punctis v1c’c.mtur, atque aliqua coeli- regio omnino
vacua {peftetur. ' Quae phaenomena fingnlaria digna
v1dentu1 vt accuratins euoluantur.
- Quae autem ad {egmenta fphaerae tam
maiora ,quam minora fpeQant, ea vna inuefligatione
" Tom. XL Nou Comm. - Az com~
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Tab. IVo
Fig, 1
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compledi licet , fi {phactam: \rltrcam integram con-
templenur 5 an qua; alicubi ; eculus it~ confiitutns.
Sit- igittif pi‘op‘f)ﬁta {pHatra - tetoltitione  fermicifcdli
APB gificat diambfriin AB genifd; .in tuivs puatto’
O conftitutus fit oculiis,..extra. centrum C, wvnde
coelum fpectetur, Quod' fi fam fecundum OP pla~
no ad diamctrum A B normali {phacra fecetur , bi-
na fegmenta alternm minus APO, alterum maius.
BPO obtinebimils , pér qude fepqlata oculus Vtri-
que in O apphcatus coclum. intueatur. In calculo.
autem inftituendo nihil impedit, quo minus haec
fegmesita coniunéta confideremus et Sculum ‘in Q
intra; dphaeram quaﬁ inclufum. affimzmas ,."vt héc
fodo: virique:; cafil’ fatlsﬁat&;z, ﬁmﬁlqu% ratie. “cois
tinni: habeatumyr o B TRt T SR N N
g - Tames: prlmum zoh{'emo o fellas E et F i
ipfo fphaerae axe’ AB: fiths: fine: vila Tock “atatione

‘eonfpici , quia- radii indeiad oculum O pertingentess

normaliter in {phaerafn intrant. At fi ‘eXtra axemt
ftella nobis in V fita appareat;. quam icilicet per
radivm MO f{peCtemus ,. haec flella re vera non in.
V haerere eft cenfenda , fed ad eius locum verum ;
vbi nudo oculor confpiceretur , exploranduin ex cens
tro C per pun&tum M agatur reGta CMN, vtpote
normalis ih. fuperficiem f{phaerde, et confiitnatur an=
gulus NMS, cuiws finus fit ad findin anguli
NMV in ritione refraltionis ex aére in vitrum,

aC- Verus ﬁcllae locus alicubi in redta MS repe;wa
. : _ Ll
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gur , -cuins difftantia cum fit quafi infinita, ex O
fdncatul O ipi MS parallela, et a nudo oculo
:[’talla*'n du" Gione (O cerngretur , quae nugc per
re&ione’ OV confpicitur , ita vt ©b
igulo ‘,.r@”'V -de fuo loco vero de~

T *vnde atmm ﬂellae
ue hace potiffimum
is {unt - mtelhgenda?
'gulana phaepe .

: 1 .
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angulum refractionis OMC=n=NMV
" angulum incidentiad WMS=2
 rationem” refrac’tloms ﬁn 4 < fin, “4 =1,

Hinc erit 'mgulus VMS é’r—'n, cui cum ‘fit an.
gulus VO aequalis, crit diftantia vera  flellae ab
axe OAE, hoc eft ang. AOr= Q-+ 4{—mu, ideo-
que definiri oportet, quomodo ex diftantia apparen-
te feu angulo AOV = CD, diftantia vera few angu-
gulus AOs—=Q—Z—mn' ac viciffim determinetur,
Hic quidem nulla difficnltas occurrit, verum euo-
lutio-finguldrum phaenomenorum €0 majorem  dili-
gennam”ﬁo c1rcumfpf=€t10nem. reqﬂ r1t -
v Conﬁderemns “apgiilom. AOV O tan-
quam datum qui cum ﬁt ‘externis tnanguh OMC,

in. quo dantur duo latera CM=z ¢ CO-p , Erit
fin.d : finw=a :4, 1deoque fin.mo= >-fin.; vhi
oblerio angulum 7 femper efle acutum , etiam fi
angulus  cuadat obtufus, ita vt hacc determinatio
nullam ambiguitatem implicet inde oriundam , quod
eidem finui gemini anguli conueniant, Cuin nune
fit fin,=nfin. v, inuento angulo v erit finZ=26ed,
qui. angulus pariter nunguam . obtufis effe’ poteft.

Ad reGum poteft increfcers , i #d—a vel nd>a.

,Inuent;s ergo his binis anguhs v et ¢ ex “formulis

fin. == ﬁn O et ind =22 fin. @, colligitur elongau@
vera ab axe AOs=Q - {—n, ita" vt 4—n fit
eﬁ‘e&us re;mcﬁ:mms.

SRR S | ", Qﬂﬁfﬂ*
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. Qucmadmodum nulla torbatio oritur, fi
in centro C teneatur feu d—o, ita fi in-
m £O= d prac radio {phacrac a fit valde
‘furbatio parum fentitur, Quo magis au-
C remouetur , . €0 magm
f , quae tum 1mpr1-

d>~n

mdm mgulus (D intexr
ftmetur in hoc interuallo
rorfos ‘,.ﬂclla videbitur : et quoniam
\_oculum 1ngred1tur teta regio in-
36" —at contenta obfcunﬂ]ma et

57 . quoniam ca-
‘ fus




Tab, IV.
Fig. 2.

e DE LPHAEN{}MENIB COELL

fos do=o per oot pelfpicuus, inde . fagile , qm
ratione eoelam. mhqms ,m;ﬁbus fit appailtulumg m‘l-
ia,gem ligebit.. & 7. :

I Dﬁ «ﬁfpe&u coela per fphaeram

- diaphanam integram.

9. Ocvlo O fphaerae in” A applicato appareag
ftella in direGtione OM quafi effct in V fitg, quae
revera exiftit in directione Os. . Refrantur haeg
loca -ad’ direétionem fixam ABF, ﬁtque hinc €lon-
gatxo fiellae ‘apparens , ﬁ:uiavugulua,.]lﬂif,;:q/,f Po=
ﬁtﬁque vt ante _auguhs OMC,__-;H et, SMN

i A

&t \J/ fmgulus acutus, er11: W= mp", Jdeoque elonga-
tio vera BOs—a =7 ' Hic' Primo apparet -an-
gulnm <) majorem effe non. pofle , .quani vt fit
fin.ab =%  Ducatur ergo re@a AG vt fit fin

;BAG::; feu AB ad cordam BG in- ratione re-

fractionis » : 1, eritque totus arcus. AG obfcurus ;
omnesque ﬂellae intra angulum BOG confpicientur,

10. Sit angilus BOG=a feu fin, ez, ita
vt apgnlus A husc limitem @ transgredi mequeat?,
wera autem elomgatio BOs apparenti BOV=—ajy -
Xefpordens s ponatur —wm, erit vt vidimus w—= 2\[1;-4"-, L
sBXlﬁentﬂ fin, «f;ﬂﬁn 111 Hmc primo patet -fi--fit

v . . . _ - angul



, ob Z : _F”\P H‘Pa
L ﬂ\lJ 5 fore W= 2-—;1)\4;—”5“")\1/ p
"',‘--«f(g«-—n')q;, quare et ﬁt > 1s
' ' erit
- F - apparcntes, Ire-
a@clo fc111ctt

=5 ¢t ob fin:g
¢ flellae.. elonr
'ot 90 , 1deoque fi < 45"

o4l aHeram axis AF par-
fit Y=o~ 8, exiflente angtild
_ un-—fzé‘cof a=1-10 col.z po+

nunc
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nmunc  fint -confpicpae;s  Com igitur ~poni oporteat
2d\[)—*d§:o ob dlcolil==nd\ycofay fit m:ofé'
=ncol\, ideoque ¢—4mnfin. ' =an—nnfin P

vnde colligitur: fin. *‘-,%,,;" »_ hinc cef.q/...“:f?z o
et cof.l = Yr= ac fin, 4“.__1/‘""".' His ergo
valoribus elongatio vera . =2 J—¢ fit maxima,

muaque finus et cofinus ita det*fminantur :

_le—nm) ¥t —nmn o (nn —w) Ve
ﬁll.UJ.__-'—'-;;—*—nva , €t col.w=. Tanv s

nullac ‘ergo’ fiellae per {phaeram {pectanti appare-
bunt , nifi quae axi fuerint propiores, et quae fatis
modaco mreruallo ::ontmr:ntur _-__f___:_ S

a .eaqn v

e 13 Dum i 1tur’ angulu{s ¢~ab axe sOB vs-
qﬁe ad- limitem dlgIBdltllI‘ 5o VL it fin.0,= % .an-
gulus w . primo quogue, ita, crefmt‘,“vt quamdj.u 'an-
gulus \ eft minimus, fit w-—(a-—m)\pu;-—i{"—;’-; N
tum Vero. angulus w maximim valorem- atringit
wbi fit fin. \P—TTE_J ibique eft fimw :(i-"—;”;’,),‘;’%f":f—a-,
viteriusque aucto angulo P ad -limittm o vsque,
angulus @ iterum decreftit, domec tandem fiat
w—2a—go. Vitimus hic valor ipfius w fit nega-
tinus i 25>V 2 quemadmodum euesit ‘in  vitro,
ideoque antequam eo pertingit, denuo = euanuerit’
necefle eft, quod feilicet fit vbi 2\ =4, ideoque
'.ﬁn Z:nﬁn Y=afin.YeofV, feu col =1 Ia
witro igitur vbi. #>V 2, fiella in axe OF fita non
folum per {phaeram ;l)(ldcm cerpitur, fed etiam ga-
 dem
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1, clongaﬁone ab axe ad angulum \l/ vt fit

iy

— 1. apparet , quod cum quAqUa verfus in
“ gianis, contmgat , cadem {’cella mﬂar

,,__.1g1tur pretxfim
3. L 90 1—2a ijli
(+—nn)1f(4.—nn)

hpus pﬁ BT X ﬁat acqua-

wtems foc finn ipfi ﬁn.(gO—za) fen :

X pr«odlt acquatxo (4——1112)1/(4.-—127:}

Ay ot i fione | per na— ¥
40 ,,vglde,; elicitue

regl mdlfﬁJfa fPe&ab:tur
B - Pro
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Pro lioc ergo cafil tabulam adiungam .o in qua pro
fingulis elorgationibug ‘ab axe- apparentibus Yiyelon-
gationes. vérae ‘exitibenitury wnde" defnceps cuiusiibet
ficllae Yonfpiciias térna loca'apparentia colligere licebit.
0‘,0/5 ol O°’_' o’ Rl ‘-23"" o, o”/| 8°,497, at’
1,70,0 |0, 27, 12 24, Oy 9, ©, 58
2, G, 0 | O, 54y 2T || 28y Oy 9y I0, 49"
: 11,21,25 ||| 26y O» 9, 18, 36
1, 48522 |/|27y Oy 9, 235 44
‘2,15, 10 [||28, oy 0 [ 9, 26,12
4k 4500128, 145 5579526, 19
oy Onfi 9520, 38
9y 15, 29
i a8y e [ 8%y 85T 42
}4'5 50y 7 : 871.:'. 305 26.
|5y 14, 80 ||| 4y Oy O | 8y 7540
|5, 38, 18 |85y ©, © |7, 27, 49
6, 1,31 g6, o, 0|6, 36,52
|6, 24, 8 ||1875 Oy 0| 5,28, 9
o

o

O 0 000

550 4

-

6,45, 55 ||| 38y O, 3,46, 40

7 l6,' 51 ' 39‘! Oy " I,- 15, 5

-, 26, 52 1| 89, 20,39 | 9, ©, @

7, 45, 49 | [|49 Oy O 3,49, 41
8, 3,42 40, 16, © [-8, 4, 5.
8, 20, I5 ||| 40, 16, 51 |~9; 26, 18
|8, 35, 28 limes vlgimus.
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id “axem, vcrglt elmn fccans
ch‘?’,gp” hincque in ‘alte-
PO ngﬁur fere normaliter ad axem ,
unto H terminatur, cuius ‘ab-

67,517 et applicata GH-—9°',26’

It e

. .Ela . Joca denotan-
2 tes,
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tes ., vbl eadem tella fimal confpkcmtur. Stella ate-
tem in;ipfo axe-fitay sprimo-quidém sn: loco: - vere
apparebit , fimul. vero {fub figura annuh Jucidi . con=
Ipicietur, :cuiug; ab axe dlﬂantla =89°,207,3 9” ’ vtl,

jam fupra obferuaui.

f

~ 18. Ex tabula data fequentes. conclufiones de-v
Huxi;ﬂ'c inuabit.  Primo omnes ftellze ab axe F ad
elongationem 9°,267,197/ in coelo fitie per fphac-
ram hanc, vitrsam fimili fere’ ordine per fpatium
&8 , 147, 55” 1duoque fele trlplo maius d1fper{ac

' ae in e}nguo

henfo itérum muerfo -ordine” fpec?car*-untur , . ita . ¥t
" fingulae flellag in ternis coeli locis pet humsmodl
globum vitfeum repraﬁféntentnr. Hic autem de re~
Praefentanone qualicunque foquor; quippe quae mi-
nime ‘erit diftinta, cum, fingulac imagines pone
oculum cadant. Sin antern globus fherit maximus’,
oculis presbytis haec apparenﬁa fatis erit diftincta.

19. Multo aliter autem vifio fe habebit ﬁ

coelum per globum aqueum , feu quod eodem e~

.,;'16’ 517 compre~

dit, per {phaeram vitream ‘cavam aqua repletam in-.

tneamur., fi modo vitram it tenniffimuom , felUS
‘rcfraé’cmncm negligerc liceat. Hic enim cum it n=

. e 1deoque _
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n<V 2, non folum nulla felly triplicata
fed. efi Fﬂ quaedam femel tantum reprac-«
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dﬂm b axe- ad ‘angulum 4‘8 335 25” extenfnm _
confpicitur., in squo avtem ftellac: ab axe non: vltra
21°,0%, 537 remotaé confpiplunturr, flella quidem: in
inb axe’ fita 1b1dem ac-{femel‘tantum apparet , fi--
cutl  etiam eae ;' quae minus quam 7°;107;50"/ db
axe diftant : remogiores vero ﬁnguhe bis cernuntur,

et eay -cuins’ difiantia  eft 21°,07 53” in diftantia
40°, 32,1277 guafi “duplicata fpﬁétamr. Quae vero
,ﬂellae, vltra 4-§o° 187,17/ 4b ‘axe. videfitur , eaedem
iam in mmonlbus mteruallxs erant confplcuae nune
autem, ordme muerfo e}.hlbentur.

:'II. De
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1. De Afpe&u coeli per fegmenta

j diaphana fphaerica cafit quor d=5.
’ 21, Loco igitur oculi O intra fphaeram af- Fig- =
fumto , vt  fit d=2%, feu CB:CQO in ratione re
fra®ionis #: 1, afpedum coeli per ambo {egmentd
Gmul definire licet. Pro minore fcilicet fegmento ,
pofito angulo apparente EOV=(, cum fit fin.g
~={im. q) et fin. '\’]:fzﬁn q), 1deoque Z :(b .a'n(%ﬂius
ab axe verus EOS -€rit =4 $—v. Pro rmdiore
dutem fegmernto pofito angulo' apparente’ FOV =
. : ob {fin.Z = fin.\}r idecque §=—+p et fin.w=ifin,\Py
. . erit angulus ab axe verus FOs=\—§-+v=m, vnde

idem caltulus, quoanguli ¥ determindntur, viriusque

fegmenti phaenoniens patefaciet , étiamfl ed non con=
. tinuitatis lege inter fe cohaeréant - Calculum: erge
. ~ hunc pro’ vitro quo #==T,5467 inft fuamius
- o 22, Pro vitro et fegmento’ minote
| ang. ap.| ang. Verus |ling.ap.| dnog. verus

EOV | EOs |[FEOV| EOs
o® | 0% %y 6| 457 | 63%47%48”
5 1} 6? 46, 1T || 50 | 70, 18, 43

X0 13y 83y T4 55 .'78: I, I4
15 20y 22, I (] 6o | 85,56, 59
20 27, 13, 29 65 94y, 7y 44
25 34y 8, 34 wo .| 102, 35, 15 _
g0 . |41, 8§, 21 v 11, 21, I3 .
-85 . |48, 13, 57 80 120,27, 9
40 55, 261 37 85 129, 54, 1 2
45 62, 47,43 || o0 |139,43, 8

Pro

e : PRt W7 O
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Pm "V;ltl‘tD et .fegmen‘to “raiore.

FOs

‘ 27 ;127 1‘7”

) T : 129, 41, 17 70
6,26, 46 |[|° 55 |81,58,46
9,387,59 || 60 184, 8 T

112,46, 831 [ 65 |35 52, 16
V15,510,736 1| 70 |87, 245 45
.;..518 5? 39 11 75 188,88, 47

32, 5%

3 8o |39,

puila pbft]o obﬁ:‘u'ra relmquatu : "‘.:,z{eg
vero minus mu]to maierT ceeli” portlo detegxtua' ad
gradus ‘ﬂ’79 expanfa dim ea ‘quae- per {egmentum
maius cermtur . non ----- vlira 80% 537,44/ patet,
'Coeiumh igithr per ‘fegmentum miniis intuentibus
interualla fiellarum contrahusitur, et qmdem maxi-
me circa “otas vbi ad femiffem redigusitur, - Contra
autermn  per fegmentum maius flellarom interualia
_amphﬁcantur ‘atque “adeo miXime” eardm , quae ab
axe ad 90° rcmotac apparent.  Ac fi: centrum folis
ab ‘axe diftet 'z59° 437,87 femiflis per fegmentym

;ﬁ:ﬂmus confpicuus tantum 87, alter vero pcr fegmen—



phaenomena in fphaexa
,;ﬁgtf.-m1110r,> dlﬁantm ocu-

ellﬁs ; quae q‘uxdem funt’ confpl-
crms d1uerﬁs= Ioc1s fpe&and%g exhlbcant

Cc to

- ’
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to majore BOP, vocato: angulo apparente FOV=Y
indeque” dednctis angulis pariter acutis s et vy, VC
fit fin.l =V nfim} et fin. ==z fin. P, exit angu=
fus verus FOs=——w. Quodfi iam fphaeram
fatuamns vitream et B E,5467, erit Va=1,24366

et o= 0, 804078 vnde ne angulus £ fiat imagi-

narins , angulum @ vel s non vitra 55°,31%, 16"
amdigae licet ; ficque inm vtrogte fegmento ilfumina-

tio, vlterims non porrigetur, ita vt vtringae circa

‘re@am OP fpatium 36°, 287, 44 obfcuram relin-

quatur, vade nolli radfi ad oculum pertingant,
Pro fegnfento minore [ Profegmento halore

ang. app. | ang. verus “Mang. app- ' ang. verus
Eov b TR P Fev, b FOs
o> © ' ety o ot ot . ok o°, o, o
5 0 - b 715,33 05 b2, 47547
10 | 14, 26,46 110" 15, 38y 14
B3 - 21, 45, 55 115 8; 145 5
20 29,52, 39 |20 : 10y 475 21
25 365 503 34 25 F '13; 9, 26 .
30 | 44, 54540 |30 {15, 25, 20
35 | 535 2,33 || 3% |16, 57, 27
40 - 61,57, 9 ) 40 18, 2,51
.. 45 - T, 55, 32 | 45 18, 4, 4%
50 84,17, 8 (|50 l15, 42,52
52 91, 2, 31 ||5% 12, 47, 29"
58 . r ‘ 961‘ 22, 37 58 ' i'9'a 375 Eg
53, 317~ [roz, 36, 48 || 55, 81 . 45 25,72
53, ;I:* 167|103, T4, 2‘1‘ [ 537 3E; 16/ 3548, &

' 26, Hie



26 Hic circa fegmentum minus nihil admo-
m nut;.ltu,dlgnum occurrit ., nifi quod, quo ma-
( ‘a centro C rcmouetur tam {patinm

Jn fegmento autem ma-

,\quoad ‘recurrat ﬁella ab aze 3° 4.8”
. --quae” iif -extremitate confpicietur , ita-
mnes ﬂellae magis' remotae bis repraefententur ;
TOpiores Vero ‘tantum femel.  Wnde colligere licet,
‘ulus amagis. 4 Centro  remoueatur , MmoX ipﬂtm
iy, in F ‘:_["*tam dupliciter COl]f?l:Cl , (1M VEXO
' ejla‘s*"tn}rh'can;ﬂwr*-— SR
116“111(: pro fegmento maiore de=
- angulus FOy'-—\lJ L+ fit
enim it {ini.. ".:_—,; fin.lr et fin.y

\'(23-6: "lbco_ habetur :

..’ . )

iftam

‘wquam | campus ceeli i co confpicuns
hatur,: ;1dcoque Mellarum internalla mi-

:danec,» pe,rucmatur_

24 dd«ﬂy»-cefw\la et dy cofm

JT aP' — s fequatio haec -
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iftam .induet formam::

o qene ;'frcm'g.ﬂ‘j Py A i
| O gy ) g {0 108 Y =tang. 7 -tang.y

ita ‘vt angulus FOys ibi fit maximus, vbi fit tang
= tang. £—tang.y. . ‘Verum fi hinc angulum s de~
finire velimus , ad sequationem quarti ordinis dela-
bimur, quam nonnifi operofa illa methedo Carigfia=
na refoluere licet, | :
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