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ig atitudines locorum, quarum determinatio omni-
um fere obfervationumn Aftronomicarum bafis,
& in univerfa Geograplia atque re nautica maximi
¢r momenti, diverlimode: inveniri pn'iTe {cientia fide-
ralis edocet. Methodus quidem alticudinum Meridia=
‘naram mazime direfta videtur & eo inprimis nomi-
ne commodiflima, quod ex his fine prolixo aliquo cal-
culo Elevatio Poli feu Latitudo loci colligi queat. ‘Ob=
{fervatio vero altitudinis Solis vel Stellae cujusvis in
meridiano quum ad certum reftricta fit tempus, haud
raro accidit, ut vel nubilum ceelum wvel alize circum-
ftantice eandem impediant. Quamobremadalias eleva-
tionem Poli inveniendi methodos faepius recurrendum
eft. Inter hasinprimis 3ttentionem meretur ea,qua ex
obfervatis duabus quibuscunque Solis vel Stellee cu-
jusdam cognitee altitudinibus, dato temporis interval-
lo inter utramque obfervationem, Elevatio Poli pro
loco obfervationis feu Geographica hujus latirudo eli-
citur. Hinc {pecimen Academicum edituri, operze
pretium duximus, banc latitudinis inveniendee ratio-
nem paullo plemon {ubjicere difquifitioni, Nimiam

ve-
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vero prolixitatem ut evitemus, mox binas illag ob-
fervationes fecundum praeeepta Aftronomica debite
corretas, adeoque datas pro utraque altitudines ve-
ras fupponimus. Porro fecundum revolutionem diur-
nam fideris obfervati menfuratam poftulamus tempus
inter utramque obfervationem elapfum, unde huic
relpondens determinatur angulus horarius, qui vide-
licet eft ad quatuor angulos reétos feu 360 ut tems=
poris intervallum inter binas illas ob{'ervatlones ad
totum tempus divrne revolutionis ejusdem fideris.
Cognitam denique affumimus ftelle obfervatee decli-
hationem, eamque conftantem, vel faltim tam parum
variabilem, ut pro temporis fpatxo inter has obferva=
tiones, fine fenfibili errore variationis iltius Fatio-nes
gligi queat. Problematis igitur,; quo ex his datis las
titudo loci 1nveﬁ1getur varias adferre folutiones; e-
jusque in praxi Aftronomie & preecipue in arte nas
vigandi ufum examinare nobis jam propofuimus.

e

Inventu haud difficilis eft direéta Problematis rio-

firi folutio Trigonometrica. Si videlicet fuerit PZ
(Fig. 1. 2.) arcus meridiani, in quo P polus aquato-
ris & Z zenith loei, fintque pro duabus iftis obferva-
tionibus loca Solis vel Stelle oblervatee A & B, du-
&tis arcubus cireulorum maximorum AZ, BZ, AP,
BP & AB, erit AP = BP = complemento date de-
clinationis, AZ & BZ diftantize a vertice feu datarum
alti-
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altitudinum complementa, quorum fit AZ < BZ, APB
angulus horarius tempori inter oblervationes elaplo
refpondens (. 1.), & PZ complementum latitudinis
queefitee.  Primo igitur in A APB ex datis duobus la-
teribus AP, BP, & angulo intercepto APB, invefti-
gentur reliqui anguli & tertium latus. Et quidem ob
AP = BP, facillima fiet refolutio Trianguli APB; fi vi-
delicet bifecetur ang. APBarcuPM  hic etiam bifecabit
bafin AB & huic normaliter infiftet, vade A APM ad
- M reétangulum erit, adeoque ( afflumto Sinu Toto =1)
Cotg. PAB = Cofl AP, Tg.5 APB 4
& Sin x AB = fin AP. fm 3 APB
quarum formularum ope inveniuntur AB =2 AM &
> PAB. Ex invento vero AB datisque preeterea AZ
& BZ in A AZB inveltigatur angulus ZAB per for-
mulam;. | ' - PR
2t Sini(ZB--AZ»<AB). finX(BZ "~ 4Z--AB
Sin ZAB =V Az :
Cognitis fic angulis ZAB & PAB obtinetur > ZAP.
Huic vero angulo duplex valor competit, prout vel
ad unam vel ad alteram partem ipfius AB f{umantur
arcus AZ & BZ, Problema fcilicet noftrum generali-
ter fumtum quadraticum ‘effe, adeo?ue duplicem ad-
mittere folutionem, ope Schematis facillime perlpici-
tur. Si namque Polis A & B per Z duo eefcriban-
tur circuli; (nifi fuerit > ZABvel = o vel =180°)
manifeftum eft hos cireulos preeter Z in alio quodam
A 3 . puna
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pun&o fe invicem fecare, quod verticem determinabit

alterius loci, in quo ecedem obfervationes obtinere
poflunt. In praxt vero quum feruper facillime difcer-
ni queat, ad utram ipfius Zenith partem cadat circu-
Jus per A & B transiens, nulla hinc metuenda erit
ambiguitas in valore antrull ZAP ex inventis ZAB &
PAB colli gendo.. Hoe autem invento, damque late-
ribus AZ & AP eundem comprehendentibus in A PZA
invenitur latus tertium.  Duéto fcilicet ex Z ad AP
arcu perpendicuian ZN,in A ZNA ad N rectangulo
erit

Tg. AN = Tg. ZA. Cof. ZAP

unde AN, adeoque etiam PN innotelcunt.  His deni-
que- cognitis, fecundum notiffinam Regulam Trigo-
nometricam infertur : :

Cof. ZP =L L2 = Sin. Latitudinis
queefite.

LExempli canlla fi inftitutis allcubl duabus obfer-
vationibus, intetvallo temporis = I inter fe diftanti-
bus, date fint altitudines Solis verae 170 13" & 19° 41/,
exiftentedeclinatione-ejus auftrali 200;adeoque > APB

150 few APM = 7°30': BZ = 729°47", AZ =70
19 & (defignante P polum borearem) AP = 310°;
elevatio poli pro loco obfervationis ita computabltur-
L Cof AP = 1.5340517 L Sin AP = 7. 9729858
& Tgind: APB i::_.'ngz,r.:pr L Sin LAPB = 1. 1156077
- Cotg, PAB = =, 6534808 L Sin L AB =1,0886835
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PAB = 02°34" 414, ¢ LSini(BZ..AZ -+ AB) =1.7583355
z AB= 7° 2' 43", 2 LSins(BZ—AZ--AB) =1.9555051
AB = 140 5! 2511 4 -e-wx L Sin, 4B = 0.6135777
3 (BZ—+ AZ)= 710 330 00it; 00 | wore- L Sin, AZ =__ o, 0261481

3(BZ—-A2) = Orgtoot,0 'z LSin y LAB = 17535564
2 (BZ-- AZ-+ AB) ;:3016"43“,2 LSin %248 =71, 8767782
- z(BZ-+AZ-- 4B)= 64° 30! 16, &
T X Z4B =480 50 51, 5,

ZAB =970 41t 43", 0
Prout igitur in loco obfervationis culminatio Solis
aut auftralis eft aut borealis, angulus PAZ erit aut
= ZAB —PAB. =50 7! 11, 6 aut =360 ZAB
PAB =169° 43'35", 6. Pro utroque cafu’ calculus
‘ita fe habet: :

Cafe e, e 1 Cafil 2

ZAP =50+ 6 ZAP = 16¢° 43' 351, 6
LCof.ZAP =T, 9082657 LCof. ZAP = 1. 9929800
L Tg. AL = 0. 4465533 L T8, AZ_ = 0. 4464523
L Tg. AN = o. 4347180 L Tg., AN = o, 4394332
AN = 700 14! 38, 4 AN =.109° 58" 43" 9
PN= 392745% 211, 6 PN =00 1! 164, r
- LCof. AN = o. 4710637 —-L Cof. AN = o. 4663898
L Cof, PN = T,ﬁ,’gj_;'ggu. . L Cof, PN = 0. ooocooo
LCof. AL =1 5273097 .+ ; L Cof. 8Z = 5273007
L Sin Latit,=1..8842625 | - L Sin Latit, = TI. 9937895

Latit, = 50° 0" 4! g Bor = Latit, = 80° 20! Auflr,

A3 Schol.
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Schel. 1. Hine fimul pro utravis obfervatione computas
ti poteft tempus verum & angulus azimuthalis, In-
ventis fcilicet angulo PAZ & fegmentis AN, PN, fe-
cundum formulam

. PAZ. Sin AN
Tg. ZP4 =% Ijstm PN

invenitur angulus ZPA, unde ob datum angulum APB
fimul innotefcit ang. ZPB. Utrique horum angulo-
rum refpondens §. 1.) tempus a tempore culmina«
tionis {tellee obfervatee fubtradtum vel huic additum,
prout {cilicet vel ante vel poft culminationem inftitu-
ta fuerit obfervatio, dabit tempus verum queefitum,
Angulus vero azimuthalis vel pofitio meridiani re-
fpectu. verticalium ZA vel ZB determinari poterit
per regulam: - ' ‘

Sin PZA — S ZPA. Sin PA'y.f Giy P 7B o SinZPB.Sin BB

. Sin AZ Sin BZ
Sic in Exemplo allato pro utreque cafu & tem-
pus verum & azimuth fequenti calculo eruiturs;

Cal. =
L Tg.PAZ = 2. 9520590
L Sin' AN =1, 9736545
=-- L 8in PN = 0. 1041463
L Tg. ZPA =7T; 1198598
ZPA = 70 30! 26V, 5
L SinZPA = T, 1161228

L Sin. PA =1, 9729858
--L Sin AZ = 0. 0261481

L Sin PLA = 1, 1152567
PZA= 1720 30' 30

Caf. 2.

E. Tg.PAL =T, 2582234
L Sin AN = 1, 9731135
=L Sin PN= 3. 4330439
L Tg ZPA = 2. 6643799
ZPA4 = go° 7! 26V, 8

L Sin ZPA = T. 9999990

L Sin PA = 1. 9720858
a= L Sin AZ = 0. 02061481
T ——

—

L Sin PZA = T. 9991329
PZA = 930 37 101
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Angulo horario ZPA refpondet in Cal. 1. "ter‘npns 30/
14,8 & in Caf. a:do 6h o' 29, 8. (Quod fiigitur ante
meridiem inftituta fueritilla Solis'in'A Obfervatio, tem-

pus verum huic competens eritin cafu priori 11" 29/58/,2
& in pofteriori 5" 59/ 30 2 a. m.

Schol. 2. Generatim etiam, & quidem calculo pa-
rum prolixiori, definiri poteﬂ:,latxtudo loci datis pun-
¢torum obfervatorum A & B declinationibus utcun-
que inaequalibus; unde ex obfervatis altitudinibus’
duarum {tellarum diverfarum, quarum cognite funt
declinationes & afcenfiones reétee, elevatio Poli com-
rputan poteft. - Primo fcilicet ex intervallo temporis
inter utramque obfervationem & differentia Afcen-
fionum reftarum facile inveftigatur angulus APB; ex
quo porra & lateribus eundem comprehendentibus
AP, %P( uee funt datarum declinationum comple-
menta) in A APB per preecepta Trigonometrica in-
veniuntur ang. PAB & latus AB.. Quo fafto, ficut
{fupra refolvendo A A ABZ & ZAP obtinetur ZP =

complemento quacfitze latitudinis.

Schol. 3. Problematis inverfi, quo data latitudine
loci, ex obfelvatls daabus ftelle cujusdam altitudini-
bus declinatio hujus inveftigatur, fimilis omnino eft
refolutio. Si Vldehcet PZ referat circulum declina-
fionis in quo fit P polus & Z ftella obfervata, fint-
que A & B loca ipfius zenith pro duabus iftis obfer-
vationibus; dabitur angulus horarius APB tempo-

ri
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ri- inter utamque obfervationem ‘elapfo- refpondens
(§. 1.) unde & ex datis AP = BP = elevationi sequa-
toris, nec non datarum altitudinum complementis Az
& Bz computari potelt zp complementum declinatio-
nis queefitae, | ‘

irahivf 2 gnagiy,

Problema noftrum Algebraice {olvendi fequens no-
bis commodiflima videtur methodus. Sit elevatio Poli
quafita =y, declinatio ftellee obforvate'= D'(quam
verfus polum efevatum numeratam fupponimus, adeo-
que negative fumendam fi fidus obfervatum verfus
polum depreffum: declinet ), angulus horarius inter-
vallo temporis inter utramque obfervationem refpon-
dens = 2m, datarum ftellee a zenith diftantiarnm femi-
fumma = @ earundemque femidifferentia= ¢ ' & angu-
lus horarius refpondens intervallo inter culminatio-
nem ftellee' & momentum temporis medium inter bi-
nas iftas obfervationes = 2. Defignante igitur (Kig.
1. 2.) P polum, Z zenith foci cujus laticudo quecritur,
A & B loca itellee in binis iltis obfervationibus, &
duis per heec puncta arcubus circulosum maximo-
rum, nec non arcu PM bifecante angulum APB; erit
pz = 90> y; AP = BP = 902 D,z = a-b;,zA
= a-b,>APM = % BPM = m& > zpm = 2z, adeo-

ue zpB = 2~+m & zra = Lz m, Jam: vero
(Elem. Trig. Sphar.) in A zap eft Cofl ZAS::
- _ in
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Sin zp ‘Sin AP. Cof. zpa = Cof. zp. Cof. AP,hoc eft
Cof(a—b) =Cofy CofD Cof (z— m) = Siny Sin D (1),
Pari ratione in A zps habetur ,
Cof (a==0) = Cofyy CofD Cof( z==~m) =+Siny Sin D (II),
Unde fi ;equatio IL {fubtrahatur ab sequatione I,
ob Cofp— Cofg =2Sinz (q==p)Sins (4—p) erit
Stn a Sin b= Cofy CofD Sin m Sin 2 (HI).
Si vero ezrdem equationes addantur,ob Co/p = Cofg
=2 Cof = Cq~+p) Cof s (g—p) erit
Cofa Cofb = Cofy CofD Cofm Cofz=+SinySinD, vel
Cofa Cofto —Siny SinD) = Cofy CofD. Cofin' Cofz (LV ),
Si porro sequatio IIl. per Cof multiplicetur &
sequatio IV per Sinm, oriuntur sequationes
Sina Sinb Cofin = Cofyy CofD Sinm Cofin Sinz (V) &
Cofa Cofb Stnm —Siny SinD Sinm =Cofy C'ofD Sinm Cofin
Cofz (VI.). Singulorum membrorum in utraque ze-
quatione V., & VI, fi fumantur quadrata, & hinc e-
mergentes aquationes addantur, ob Sinz - Cofz* =
¥ exterminatur 2, & pro Cofy* fubftituendo I—SH?Z/

Gb[metur gequatio unicam  quantitatem mcosmmm_

{eilicet Siny involvens:

Sina*Sinb*Cofm* -—'«Cofa Coft” Sinm® -—2CofaCof b Sinm?

Sin D Siny 1= Siam® Sin)* Siny* = CofD* Sinm* Cofin*—

CofD* Sinm® Cofim® Siny™ (VI1).” Terminis hujus sequa-

tionis VII debite difpofitis & divifis per Sinm,* facta-
B

que
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que fubftitutioneCofin* CofD* +SinD*= 1~ Sinm*CofD*
prodit eequatio: . A
(z—Sinm" CofD*)Siny*>—2 Cofa CofbSinD Siny =
= CofD?* Cofm* ~Sina* Sinb* Cotg. m* — Cofa*Cof-b*
tinde denique, (‘conipendii caufla ponendo 71 —
Sinm* CofD* = j atque Cofm* Cof DX Sina* Sinb* Cotgm*
= w)fecundum vulgarem sequacionum quadraticaruni
methodum eruitur: _
Siﬂy:; C’ojzz Cofb SinD = ‘/A,u- —Cofa” Crnj'&’Cq/'ﬂzzécijﬁzr
Hzec quidem formula maxime direftam atque gere-
ralem problematis noftri folutionem praebet; in pra-
xi tamen ob calculum nimis prolixum minus coms=
mode adhiberi poteft: - Preecipuus vero ejus ufus eft
ad indolem problematis accuratius intelligendam; va=
riosque hujus calus dijudicandos; quam ob rem eamt
adferre voluimus. .

§. 1V,

Ad praxin utililfimi hujus Problematis faciliorem
reddendam; nimiamque caleuli prolixitatem evitan-
dam, de compendiofiori ejusdem folutione invenien-
da folliciti fuerunt Aftronomi. Circa annum 1740. CL
Cornrrrus Douwes, munere tunc temporis funétus
Examinatoris Officialium Maritimorum atque nauta-
rum in Collegio Archithalafforum Amftelodamenfi,
indire¢tam propolfuit problema noftrum folvendi me-

tho-
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thodum. Quum videlicet ubique conjeétura {altim

aflequi liceat latitudinem loci a vera non multum ab-
errantem, adeo ut de patcornm tantum fernpulo-
rum correctione queeftio plerumque fit; laudatus hic
Aulter modum oftendit, quo aliquot tabularum gpe
Iatltudo loci vera ex fuppofna facili calcnlo ‘erui po-
terit. Haec inventio tanti eeftimata, fmt, ut ab his, qui-
bus methodorum longitudines inveniendi perficienda-
rum cura Londini Anglorum commiffa eft ( Zhe Cosm=
?m_/," oners of Lonfrztzzde) preemio 50 Libr. Sterlmg
. condecoraretur.” Tabulas has regulasque pro earun-
dem applicatione videre licet in Zubles requifite to be
ufed with the Nautical Ephemeris ~ Edit. 2. ut & in
pluribus Scientize nauticze compendiis recentioribus.
Ex noftratibus Cl. Crierrin ad calcem libri: Sjé-
mans Dagelige Affiffent, Holm. 1777 easdem adfert ex
Rrca. Harrtsonix Logarithme Solczr Tables depromtas,

Ipfam quidem Analyfin Douwefmmm videre no-
bis non licuit. ' Ex infpeétis vero Tabulis regulisque
nominatis eadem facile colligi poteft. ~ Si videlicet fu-
* erit latitudo loci fuppofita = p & queefita feu vera
(adeo ut differentia — p fit fatis exigua ), declinatio
ftelle obfervatee = [, altitudinum datarum major
= ¢ & mingr = 3, tempus inter ntramque obferva-
tionem = 2/, nec non intervallum temporis inter cul-
minationem frellze & medium inter has obfervationes
momentum elapii = ¢, aflumta una hora feu 24:ta

)

- Par‘“



patte revolutionis diurnte ejusdem fideris ptro unita-
te, erunt anguli horarii ipfis & & ¢ refpondentes 75°/
& 75°t. Eodem igitur modo ac in § praec. demonitra-
bitur efle

Sina= Cofy CofD Cof 13° (t~-h) -+ Siny SinD (1.) &

Sin 3 = Cofy CofD Cof. 25°(t + h ) s=Siny SinD (11.)
Aquationem 1l ab eequ. I fubtrahendo ob Cof 15°
(t—=t)~ Cof15° (ts=h)= 28in15°LSin15°t, erit
Sino —Sin = 2Cofy CofD Sin15°hSin1z°t (1II.)
In hac tequatione ob differentiamy —padmodumpara
vam, pro Cofy fubititui potelt Cofpr, quamobrem erie
quam proxime:
) 9 i S";’B' IV

20 15 t= ok 15°0 Cofp CofD ( -‘)

Unde innotelcit ¢, adeoque etiam £/ feu interyal-
lum temporis inter obfervatam altitudinem majorem
& tranfitum ftellee per meridianum. Porro ob Cof15°

(t—hy=1—2(Sinzs> 52)" & Cofy /D +- Siny
SinD) = Cof (y— D) =equ. L ita transformari poteft:
Cof (y—~ D)= Sina == 2 Cofy CofD(Sg‘n?L;:’iD’(v)
Si jam in ultimo termino hujus 2eqnationis pro Cofy
fubftituatur eidem guam proxime equalis Cofp, &
pro t— /i adhibeatur valor ejus jam inventus, pofita
altitudine ftellae obfervatze mertdiana =4/, ob y— D
= go2 [ erit

St -



W3 W G T
Sin M= Sina—+ 2(Sinz3°' 52 )" Cofp Co/D(VI)

el i X 4.8, “ I o %
Siigitur ftatuatur gy = Gig, 75 = Hiz2 Sin1s°t

. t —h . .
=1 & 2 (Smljc’ '“3—-_) = §; patet facile conftrui

pofie tabulas in quibus pro fingulis valoribus ipforum
i & ¢t inveniuntur LogH, Log1' & LogS. Incafuquo-
vis fi preeterea computetur LogG =2 Log Rad. —Log
Cofp — Log Cofd, vel Log G =L Secp SecD—2 LRad ;
eritper sequatlV. '
TLogT= LogG~-LogH =~ Log (Sina— Sin 3).

1Tuic LogT refpondens tempus = ¢ in tabula conftru-
{ta invenitur, unde fimul innotefcit tempus £— 4, cui

refpondens ex Tabula depromatur LogS. Si porro é
feu S.Cofp CofD, dicatur IV; adeoque

LoglV = Log§—~ LogCG; k
Inventus hic numerus N ipfi Sing additus dabit per.
aequ. VI :

Sinll = Sino =N - v d
Unde cognita fit altitudo meridiana M, adeoque inve-
nitur 7= 9o~ M-~ D ‘

Schol. 1. In tabulis fecundum methodum Douzge-
fianam conftructis affomi folet Rad = 100000 €jusque
Logarithmus = 5, neque iniis ultra partes100000:mas
extendi folent Logarithmi.

Schol. 2. - Quoties latitudo inuenta a fuppofita
notabiliter admodum differt, repetito opus eft calcu-

3 101
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lo, pro p afflumendo valorem ipfius # nuperrime in-

ventum. [ta repetita operatione donec differentia illa

fiat fatis exigua, vera tandem obtinetur latitudo quae-
fita.

Hluftrationis cauflafecundum hanc Methodum fup-
putatum adferre lubet exemplum in § 1L allatum, e-
x1ﬂentefc1l D= —20%5a=19°41"; = 17° 13 &lz
307, ponendoque preeterea p = 50° 40’ B.

P 50? ggh . * ' Log Rad— LogCofp = 0. 79803
D= ~ 290 Log Rad -'=' LngCofD 0, 02701
o= 19° 41t LLia LogG = 0;22304
B = 1713 Log(Smpa SmB): £3 61093
Sin = 33682 A e LOg H" = o.88430
Sin 3= 29599 Log T = 4. 72032
Sin g — Sin = 4083 Log S = 2. 95599

5 e oy v Log G = o. 22504,

t = Ih of 50" " Log N= a 73005

;t..,h-ogo’:;o” M: 20° 11
N = " "58 2 M= 69°59
Sin g = 37082 .D_--goo 1
Sin M= 34220 Yy = 49° 59' B

In hoc igitur exemplo ob majorem differentiam p
= y = 41 repetendus ‘erit calculus ponendo p =
49° 59/ ‘ ‘ ' ‘

: Log Rad| — Log Cofp = o, 19158
Log Rad ~ Log CofD = o. o170r
Log G = OTL’_ILS_%
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) Log G = o, 21879
~ Log (Sin o = Sin 3)= 3. 61098

k= off 30/ Log H = o, 88430
£= 11 of . Log T = 4. 71407
t— h= ot s0f Log § = 2. 93223
Sin o = 33683 Log G = o, 231870
SN 517 Log N= 3 71344

Sn M = 34199, M = 200 of

¢o2, M = no° of

D = — 20°0!

#'= 50° o* B
Poft hane vero repetitionem quum y—~ p fit nonnifi =
1/, inventa latitudo50° of fatis exacta cenferi poteft,quod
etjam calculo fupra (§. 11) fecundum direétam metho-<
dem inftituto comprobatur.

§: V.

Ex formulis §, preec. allatis haud difficile eft perfpectu, e-
tjam fine tabulis iftis Doumwefianis , eadem methodo vulgarium
tabularum Trigonometricarum ope commode fatis problema no-
ftrum folvi pofie, fi modo pro tempore inter obfervationes dato
famatur (§. 1.) huic refpondens angulus horarius. Neque hzc
temporis in angulum converfio tantce eft diflicultatis, ut ob eam
evitandamr ad peculiares quasdam Tabulas recurrere opus fit.
Maximum vero in Methodo Doumefiana incommodum nobis pa-
rere videtur ufus, quem poftulat ; finuum naturalium, qui videli-
cet & prolixiorem reddunt calculum, & in tabulis nautarum u-
fui deftinatis defiderantur. Hoc autem levi faéta fubftitutione e-
vitatur.. Dicatur {cilicet angulus horarius tempori inter oblerva.
tiones elaplo refpondens 2m,(adeont fitm — 15°4 §. 1V).& ponatuy
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