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Corpora Ceelefltia eo momento culminari dicun«
' tur, quo meridiani partem fuperiorem transeunt.
Ad Momentum hujos transitus, feu culminationis, ug
etiam nuncupatur, inveniendum, varias adhibuerunt
Aftronomi methodos; illud vero praecipue vel ope
afcenfionum reétarum, vel ex oblervatis altitudini-
‘bus correlpondentibus inveftigarunt. Quod autem ad
has nominatas attinet methodos, quamvis earum o-
pe ad exadtitudinem delideratam pervenire poflimus,
variis tamen in praXxi obnoxie funt incommodis.
Methodus enim altitudinum correfpondentium, quam-
vis maxime direfta effe videatur, eo tamen laborat
incommodo, quod oblervationes ad certum reftrictee
fint tempus, quo fit, ut nobilum Ceelum, varieque
agris viciflitudines, laborem haud raro irritum red-
dant. Neque momentum culminationis exadte fatis
habetur, nifi variationes declinationis Sideris obfer-
vati in cateulum revocate fuerint, quibus efficitur,
ut aliguanto prolixior reddatur heec via ad tempus

‘ ipfius
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ipfius: transitus inveniendum: Pari quoque’correctio--
ne eget methodus illa, qua momentum culminationis:
Stellae cujusdam ex afcenfionibus reétis determina-
tur. Has enim afcenfiones invariabiles aflamere non
licet, adeoque ipfe etiam calculus diffufior- evadit..
His vero: perfpeétis. difficultatibus,. aliam' pro. inve-
niendo. momento culminationis rationem in Samlung
Affronomifcher Abhandlungen, Beobachtungen und Nach-
richten ,. herausgegeben. von. J. E. BODK, Ler Suppl.
B. p. 214 dedic Nob. de TEMPELHOF, qua feili-
cet ex obfervatis. duabus vel pluribus fideris cujus--
dam: altitudinibus, datis, pro tempore oblervationis,.
declinationibus & Latitudine Loci,. nec non' inter-
vallo temporis. inter obfervationes praeterlapfo; mo-.
mentum: transitus,, a horologio indicatum,. determi--
natur: Hanc methodum: eo: ex capite: commodam
inprimis. cenfemus,. quod fumtis altitudinibus: quibus--
dam: ante & poft meridiem, momentum: culminatio--
nis: toties determinari: poffit, quoties bine ex iftis
ante' & poflt meridiem factis obfervationibus: combi--
nari poflunt, unde denique medium fumendo Avith-.
meticum, momentum: quafitum exacte fatis habetur.,
Hoc igitur Problema: exponere: nobis propofuimus,,
L. B. cenluree queze huc pertinent jam' fubmittentes,
Nimiam vero ut evitemus prolixitatem, obfervatas;
altitudines,. mox debite correftas, & motum horo-

Ipgii.in fpatio 24" eequabilem: fupponimus,

g‘ ~
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Ad Problema vero noftrum folvendum Tequens
mnobis commodiflima videtur methodus. Sumto wvi-
delicet in arcu Z7, P polo & Z Zenith, erit ZP
complementum Jlatitudinis loci. Oblervato Aftro an-
te meridiem in 4, & polt meridiem in' B, duétis-
«que arcubus circulorum maximorum Z4, ZB, AP
& BP, erunt ZA & ZB complementa altitadinum
oblervatarum, BP autem & AP complementa de-
clinationum fideris obfervati pro temporibus obfer-
vationum, angulus vero A/PB horarius, intervallum
temporis inter utramque obfervationem ‘exhibebit.
Sit deinde /Z==90°— A4, BZ==90°—q, AP==90°— 1),
BP:==9g0o—A&, ZP=90°— L, & bileéto angulo APB
==2m arcu PN, fi 2ZPM==0, erit >APZ==mFQ
€ >BPZ=m+Q, prout {cilicet ad wnam wvel alte-
ram ipfias ZP partem cadat :arcus PM. Tn Trian-
gulo vero 4P Z habebitur, pofito Sinu Toto ==x

< Cof AZ—-Cof AP Cof ZP
(EL, Trig, Spheer)) Cof dPZ— - AP-QM zg , pa-
riterque in Triangulo BPZ, Cof BP Z =
Cof BZ—Cof BPCof ZP _~_SinA-SinD SinL
—— feu COf(ﬂJ—g—(;D)._ COf.D Cq/L

Sin BP Sin ZP
_ . Sina—SinASinL ., > =
& Cof m+@)== CTACTE Hmcrvero Cof (i)

A 2 - Cof




o B L A -
Sin A — Sin D Sin L

= Cf (v £ Q) = Co[D Co/ L

Sinr oo — Sin A Sin LD
(‘* Cof A Cof L ) e
SinACof A —SinD Sin LCof A—Sin o Cof D'+ Sin A Sin LCof I
Cof D Cof A Cof L
Quum vero generatim {it Cofp— Cof g==2 Sin (L pt1g)
Sin(x g—3% p) & Sinp Cof g— Cof p Sing == Sinp--q3
habebitur facta reductione 2 Sinm Sin 7 @ ==
Sin A Cof 5 — Sin o Cof Dt Sin LSin (A — D)
Cof. D Cofx Cof L
Sin ACof & — Sine Cof D'+ Sin L Sin(A —D
o 2Cof. D CofA CofT Sinm ¢
Quo autem valor S7zFpLogarithmorum ope inve(tigari
- Sin e Cof I , o Si® SinA Cof A
queaty, PANSLIF | oomrpe 0o, B S‘mi Sifz(z}..__{D)
w== Tang. &* ; erit fadta fubftitutiome Sin 7 @ =—

Tang. L Sin (A — D) L SN g T
SO D ET AT SR o L = S

. unde SinF@

! T
1t Tang & == .
Invento jamrangulo @; dabitur quoque angulus m 7@, quil
in tempus convertarur inferendo 360° imF @1 247 ad: temr-
us quaficum, quod, {i addacur tempori quo Seella in A4
obferyata fit, exhibebit momentum cylminationis, Idem
yerao
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vero tempus, {i auferatur a hora’ifta, qua Sidus in B eft
oblervatum, dabit etiam momentum transicus.

COROLL. Quod fi altirudines obfervatz zquales fue-
rint,formula noftra pro arlguloga hanc induit formam:SinT@Q

SmA\Sm DFA SinsD—p)W SinLSinA— D
T Cof nCofDCof LSinm
Quo autem hac xquatio faciliorem admittat logarithmos
Sin A (Sin 3 D+ £ A Sm il 3 A)
?m LSauta =0y, .
== Tung: &, eritque falta [ubltitutione §in, ¥ @ ==
Taizg L SinA "__5-
Cof D Cof A Cof £* Sin m nm
Exiftentibus autem declmatmmbus SteI’l:e eblervatz'e-
€of (z A1 a:Sin; A—Ew)
Cof D Cof L Sinme

rum ufum, tatuatur

qualibus, habebitur:- SinT Q==

EXEMPL. r. In Latitudine = 60°,27' 10% die § Marti
anni currentis, {i fuerint obfervatz hora ante meridiem 10
& poft meridiem: 3 altitudines 19° 15/ 55" & 14° 40’ 21"
Solis, cujus pro utraque obfervatione declinationes 6°
14 34" & 6° 9" 45" relpedive quoque dantur, momentumy
culminationis pro hoc eodem die a horologio indicatunz
his datis ita computabitur:

A==19~
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A = 19°.15 55" Sin w = 1,4036283
P Cof D = 1,9974170
L —Cof A = 0,0025168

D =B g A" —8in A = 0,4815634
A = 6°% 9, 45" Cof Y*= 1,8851255
A__ = — Oo 4" 49‘" -Si” 11}2 — —].,3662626
Lot a7 Nt S A S 15184366
Cof A = 1,9974832

am = "75° 0 o —S8in L = 0,0605059
i B o -——SmA*.D_.-,ggggz*M,

Tarzgém 1,796~£57
—Q= 70 30’ 1u4

'Ingl 0,2465232

Sz:za-D—-g, 14647206
=-Cof A = 0,0025168
—Cof D = 0,0025830
—S i = 0,285§529
—ZLog 2 = 1,6989700
—Cof £* = 1,8031012

SinFQ = 1,1157197

m-p= 29°59° §8'6

Inferendo deinde 360° : 29° 59’ 58", 6 : 3 24 3
1" 597 59", 9067, habeb:tur tempus, quod, {i tempori pri-
mae obfervauoms 10" addatur exhibet momentum transi-
tus 11”59’ 59"; goere

EXEMPL. 2, Eodem loco & die hora ante meridiem
a1 & poit meridiem 2, obfervatz {unt altitudines S{f;
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lig 222 16" 57", & 19° 19"'37", dadis infimul declinationit
bus 6° 13" 36" & 6° 10 43" utrique: obfervationi: refpe-
dive refpondentibus: momentunr culminationis: modo fe-
quenti inveftigatur:

A = 237 1_6' 57" Sin o = 1, 5197774
N e Cof}D = 1,9974303
—Cof A = 0,0025301
LB = 6733l g6™ —8in' A'= 0,4211640
A = 6° 100 43" Cofiy* ='1,9409018
&-Dzi—of 2t 53" Sin? = 1,1045774
6 i vy Sin A4 = T, 5788360
64 et G & = 19974659
2m = 45" o o" —Sin L. = 0,0605059
gh' = 920 3ol o¥ "_53?{{&'05-3'39?_617;9____.'(% .
3t e Tang: £* = 1,8177683
—@i =7 gl 590, gt : :
e R R T T Tang L = 0,2465232
mi—P =15, 0'; Oy 2., Sinan-D=4,9236209
—Cof . = 0;0025301
—Cof D} | =:'0;0025697
—Sinm = 0,4171603.
—ZLog 2 = 1,6989700
L Cof" &> = 1,8743102:

SinF @ =:1,1156844
o e K | H
Quunrautern fit 360 15°,0% 0,2t £ 24" 11 ,0;0",000L
Habebitur momentum, culminationis: a horologio: indica:
' tums
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enm (addendo (Gilicet 1* | 0.0, 00017 ad 1a* y12* . 0",0,0001%;
Si vero combinentur obfervationes ad 10" & 2" fada,

- habebitur momentum transitus 11" s 59’5 59" ., & com-
binate obltrvationes hora ante meridiem 11 & poft
meridiem 3, exhibent momentum cuiminationis

21" 559'559" 5055 Medium autem omnium momento-
X . h
rum inventorum f{umendo, prodit 11%,59, 59 400 5.

§- 3

Quamvis methodus inveniendi momentum cul-
minationis, quam explicuimus, eo imprimis fefe com-
mendet, quod errores in altitudinibus obfervatis Si-
deris cujusdam, minimum in momentum queafitum
habeant effeétum; (medium enim fumendo arithme-
ticum omnium momentorum determinatorum, etfici-
tur, ut ipfi errores fe invicem deftruant) a re ta-
men non eflt alienum examinare, qvantus ex da-
to errore in altitudinibns oblervatis, proveniat
error in momento culminationis determinando. Po-
fitis itaque @, 4 & a variabilibus, manenti-
bus reliquis invariatis, refumatur sequatio Sinz Q==

Sin ACof A — Sina Cof D + Sin L Sinn — D

DcC q i dif-
2Cof ‘of A Cof L Sin m » que 11 di

g i i Cof A\ Cof Ad A —
ferentietur, obtinetur Cof @ 4@ = 26‘0/'.0_ Cof A :

—CofDCof adw

14 C d‘ACry}fdz?MCoj_ DCofade
" Sinm Cof L T

20 DCofASinm Cof LCof &
Potelt

adeoque d@=
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Potelt autem ratio inter dp, dA4 & d« etiam fequen-
ti modo inveltigari. Sumto videlicet in arcu meridiani
ZP (=90°—L) (Fig. 2) P polo & Z Zenith, fint loca Si-
deris obfervate 4 & B, vera autem A’ & I’, ductisque
arcubus circulorum maximorum AP =4'P=90° ... D,B P
=B'P=90°~ N, AZ=90°~A, A'L=AZ+ AR =90°.— A + dd,
BZ-90°—uw, B'L=BZ+ B'N=90°-a+ dx, defcriptis {cilicet
polis P & Z arcubus A'4A & B'B, AR & BN refpective;
bifecentur >BPA & >B'PA’ arcubus PM & PM', erit-
que >A'AR=>PAZ,>B'EN=>FPBZ, exiftentibus >PA4’
=>RAZ=90° & >PBB =>NBZ = 90°, >APA' =>M'PM
= BPB =dp, ob invariatum angulum 4PB, Eft vero in
TrianguloA'AR,AA": AR (=+dd):: 1: Sin A’AR=8in PAZ
(fubfitutis loco Sinuum ipflis arcubus, utpote Sinubus,in
Triangulo admodum exiguo A'AR, =qualibus), In Tri-
angulo A'PAerit Cof D: A4'4::1: APA' (=d@); unde com-
ponendo cruitur Cof D: +dd : 71 ; + dp Sin PAZ, Hinc
itaque + dd'=Cof D Sin PAZdp. Pariter ex Triangulis
B'BN & B'PB deducitur analogia Cof A ¢ + dee: 1%
d@ Sin PBZ, unde +{de= Cof A Sin PBZdp & +dA + du=
dp(Cof A Sin PBZ + Cof D Sin PAZ) adeoque dp ==
"+ dA + de :

G D Sin PAZ ¥ Cof 2 St PEZ.  Quum vero fit Cof D:
Cof L::8Sin AZP: Sin PAZ, & CofA: Cof L: : Sin BZP
2 8in PBZ, erit Cof D Sin PAZ = Cof L Sin AZP, &
CofA Sin PBZ = Cof L Sin PZB, habebiturque 4p =

B +dd




X O O)Y ™o %%
3o B dA + du 3
€fL (Sin AZP t Sin BZP) ~
+ dA + dee y .

2 Cof L (Cof t AZP —_ = BZP) Sin (3 AZP 1 1 BZP)"

Flptool S8 Tt
Quod fi vero errores quidam declinationes fi-
deris obfervati, afficiant, methodo plane fimili
effeCtam iplorum in momentumr culminationis de-
terminari, poteft. Alquationem namque Sip ¥ ¢ ==
Sin 4 Sin o _Ta.f;g LSintN—=-D

2Cof D' Cof L Sinm g7 2CofNCof L Sin m 2CofACo[DSinm’
polfitis folummodo quantitatibus, D, A & @ variabilibus,
reliquis vero conftantibus, differentiando, habebitur

- an Sin . Sin o dD Sin DSind |

s ACR O G SR B T | NEEP NG Ll ey
Rlpagsy Cof A Cof L Sinm ~ 2Co/D*CofLSinm  *'8 -
( dA—dD. Cof n—D.Co[ ACo Dt Sinr-D. Cof D SinA'dA
2 CofA*Cof D®

CofA Sin D de L anTangA Simew dDTang ,D,.,S’.j’j A
Sin m T 2CofA Cof L Sinm  2Cof D Cof LSin m

(dzﬁwa’l). Cof. .-A—:D LSinA-D. Taz;gZ?/AT?TagDTfj \,

t8inL.
AnTang &5 Cof D Sin o—-dD Tang DCof & Sin A4
“ 2.Cof A Cof D Cof @
Sin L(dA—dD.Cof A—D 't SinA—D. TangAdA + Tang D2D)
Cof L Sin wy '

unde do =

Faci-

2:Cof ACof D' Cof L.Sin w >



Facilius ‘autem ratio ifta detegitur ponendo (Fig.r}
4 & B’ loca Stellee vera, duétisque arcnbus cir-
eulorum maximorum AZ & B‘Z, AP & B‘P &
defcriptis Polis P & Z arcvbus AR & BN, 4’4 &
B'B. Erit enim ob>A4'4Z =>PAR ==90°, RAA*~=
PAZ, pariterque >NBB = >PBZ, >RPA=>NPB
== WI'PM exiftente >APRB invariato; AP == AP +
dD =qgo°—D +dD,B'P == BP £ dA == go°— A *dA,
AZ= A% & B Z= BZ In Triangulo A4‘RA ad R
reGtangulo eft 1+ AR 1 Tang RAA' (=Tang PAZY
: RA' = *dD& in Triangulo RPA,RA: PAZ (=AY
.:Sin AP (= Cof D) : 1, unde 1 :d@ : = Cof D Tung
PAZ: +dD = do Cof D Tang PAZ. Eodem modo
ex Triangulis BBN & BPV eruitur analogia 1: d@
2: Cof A Tang PBZ :+dA =d@pCof D Tang PR.Z adeo-
que + dD * dd =dQ (Cof D Tang PAZ + Cof &

: : +dl) + dA.
g P2 e T Cof D Tang PAZ"; Cof A Tang PBZ’
§: 5
Reftat vero quantitatem 4@ in cafu, quo Lati-
tudo Loci data, erronea fuerit, determinare. Refumta
; Sin 4 Cof A — Sin o Cof I
200/ D Cof ACofLSinm

ftaque mquatione Sin T @ =

. Fang L Sin A~ D) ;
: 2 Cof D Cof i Sin m? PORAN @ & Lvariabiles, & ha-

bebi- -



&

Fig. 1.
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bebitur fumtis differentialibus Cof ¢4 @ =— %’T{;

Sin A Cof 5 — Sin e Cof D, dL Sinpn—D, ..

T 2Cof DCofA Sinm ' CofL? " 2Cof DCof ASinm”®
4L/ SinL.SinACo|\-SinaCol Dt Sinp-D

CofL > 2 Cof D Cof A’ Cof @ Sinm ;

qua zquatione dato errore Latitudinis facillime innotefcit
valor ipfius 4.

adeoque 4p=



