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SEC g6, THE CELESTIAL GLOBE, DESIGNATION AND CONSTRUCTION

roblems of nautical astronomy may be solv .
m:f:&yw}zth the aid of a map and the celestial sphere, ae:;1 ir‘il pSpercO.Xé-
But ij the same pattern is made in the form of a model of the cole-
4ial sphere with stars indicated appropriately, these problems
S solved more .sunpl'y and accurately.

The celestial globe is an instrument that models the celestial sphere
i is designed for approximate solutions of problems in nautical
stronomy. With a globe, one can give an approximate solution
of nearly all problems of nautical astronomy, yet it is mostly used
for star identification (particularly for cases of poor visibility of the
sky) and choice of stars for determining positions at sea. Globes

come in a variety of designs. One of the best designs is the Soviet
ware globe (Fig. 139).

The globe is a hollow plastic (or metallic) 'sphere of diameter
{68 mm, containing pasted-on star maps, section by section, in pro-
jections such as to practically oliminate distortions. The maps
contain the principal circles: the celestial equator, parallels (at inter-
vals of 10°), meridians (at intervals of 15° = 1h) and the ecliptic.
The celestial equator is divided into degrees (at 1° intervals) and
in addition, at 15m intervals below with every hour numbered.
These divisions represent a scale of right ascensions o and since

the right ascension of zenmith az = Sioc = f)c ,this same scale,
Xh.e“ setting, yields local sidereal time. Reckoning begins “f""th
thnes gnd' is indicated by number XXIV (360°). At thlfsr 1)01;1‘,3
Qo" ecliptic intersects the equator, that is, the Sul passes h‘m:neri_
..i:thern hemisphere into the northern. The echgtlc al;got ie ai -
diyigo L Doints with a = 360° — 180° and 90° — 270" #
Alt Bttlil into 1° intervals.

ting the poles, the sphere has depres !
diap, 4t encompasses the sphere and indicates an
Insiq g}, en the sphere is set in its boX, the hox_-lzot(m)
¢ box depicts the celestial horizom; the ring

i metallic
i vng for the axid of & :
sions arbitrary meri-

tal metal ring

'“‘1275
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5 pHE CELESTIAL GL )
is inserted into the Sl‘”? E?" points N and S of the horizgy, | )
is inse resent the meridian of the observer. and y,
noglpgp ¢ the globe, a crosspiece of vertical circleg 1
wit.hl movable index; the zgmth of the observer ig rePPesengeUd”T“‘
a ball on top of the crosspiece. ’

celestial globe portrays the celestial sphere (wit .
in?ﬁg eye of the observer) as if looked at from outside.(Ast}; lf:iﬁf*
the figures of all constellations are in positions the reverse of th(
seen on the celestial sphere. 58

Qo that the globe should reproduce the stellar sky as seep by the
observer at a given time, set the globe for the latitude of the ops,
ver and turn the sphere to the time of observations. Since the glab‘;.
is a model of the celestial sphere, remember when setting it j;
latitude that the name of the elevated pole always correspon:
to the name of the latitude of the observer, whereas the altitug
is equal to the latitude of the observer (). Thus, if the latituk
is N, set P of the globe over point N of the ring; P is identife
by the star Polaris (constellation Ursa Minor); but if the latituk
is S, then set Pg of the globe (opposite P y) over point S of the ring
The inclination of the globe axis to the horizon must equal g of I
observer. Remember that the reading on the arc of the ring wil
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NAmM
{0 ATION AND ¢q

) T,"_ﬁ'""””l’ruw

" gince the division markg —

l“,gl) 'ﬁnﬂﬁgns and proceed from i)

pt d:t the reading on the ring of

70 oqual to @ he ti

8 AQ(’{ the globe fo the time Of Observatio
T-ﬂdiaﬂ of the observer to a position

jerl s

nrﬂ e tl?};e lobe so th

" o do this, turn brg b o hat under the gre of the o},

meridiaIl e VPOl SLANRO ) we have the €quatoria] readinserverS

Y in degrees of hours. The globe wil] 1ot = Squal

: : turn op
" sation of the sphere against the cushion and spring g, st
fhe value of tioe = Stoc May be computed from the yAR 1, Y

e

sanl vay (see Sec. 46, ltem ) or approximately (1o 4m), yyii,in
:ne of transit of Aries (74.) on the Greenwich mepid:.. =8

the time O : 1 meridian as given

1 the daily tables of the MAE. Subtracting this time from T

w0 gob Sioc approximately. Howew.ar, this procedure is no simplf(;

ian the first due to the trouble in getting T,,. under ordinary

pditions.

COA number of other problems may also be solved by turning the

shere: to bring a celestial body to the horizon, the prime vertical,

the observer's meridian, to a given azimuth or altitude, and so

forth.

The horizontal coordinates h and A are reproduced on the globe
by means of the crosspiece of vertical circles. To set the crosspiece
i azimuth, turn one of the vertical circles along the ring of the
iorizon to a reading equal to azimuth 4 in quadrantal reckoning;
icel altitude is laid off along the vertical circle and is fixed by the
index,

As already mentioned, the globe indicates the fized positions
0]'. 67 bright stars. Star movements on the celestial sphere are
8t (see Sec, 23) and these positions will be sufficiently accurate
" approximate solutions for 20 to 30 years. q
s odies that have noticeable proper motions (the sun, moox;ei:;;d
0 :tets) are positioned on the globe by the observe}: htﬁslféf :;klele s
decli'ng:?lodlc intervals. To fix these bodies on the gRemémbel' that

1ons and right ascensions from the MAE.

k' & ta-

. flll % of the moon or sun. and also for mOYw pre;}llse Cm:}l::l:‘

o ’ 6 sam )
by, , PAn6tary o, solect fy, of the body and fer for ¢

o - . e TV
The "“{ L . tiod (gee Sec. 47, Item IV) n point XXIV

laﬂ()v) v

“ . .
of & the ‘body thug obtained is reckoned frto the declination

on the meridj
e €quator,
the meridig

n, turn it ;

elati
OrTespondiy ative t, the

g to locq) side-

bl o K190 on the scalo of the equators B G  spovis!
Dongy 208 the ring of the meridian to the N OF 5“5 dicate
l"'c“ 0 Mark the point on the surface of the grllt;::‘ planets and
Momica] symbol of the celestial body. 1h¢ 21




——

§TIAL GLOBE AND AIDS THAT REtpy
— ‘ACH

124 THE CELE
324
ald be located near the ecliptic. For |
he moon sho ‘ - icat A Oltep . .

: tions are indicated Periodica]]y. {/[”Hw.um

tary Posi i
the planetary two weeks, Jupiter and Sapyp,
Gvg

Mars every &% : "
week, when solving a specific problem, the posit] ty
ol ]()n 0

HOWGVGT, 4 ; .
sed for the given 24- : it
hO'llI‘ permd' ; a L{Il‘r‘ﬁl

body should be Fet the gi
for the given hour, The POsition of ot Vil

respect 1o the moon, I ; :
is Flways on the ecliptic, which makes it easy to ingje,, . !
0 it

pasis of a@- N,

09.62, indicate for evening twil; ht, 7

f the moon and the planets Jupi%er angt.= h,

Example 1. On 12.
sh
4 Satury w}:LF»

D = {1E), the position 0
are visible at this time.
(1) Approximately, from MAE
J “Pltggh % Saturn
2= m o — 20h 32
6 —] 100.58 6 — 190-58m

(2) Exactly, from MAE.
18h 40m 12.09

_Tah
ZD |11
Tgr [7h 40m ~ 8h
Jupiter Saturn Moon

tf 110°51 110°51" 110°51
‘body 13

5 2 22 162 56 144 53
gbody 338°29 307°55" 325°58'
body 10°32’S 19°39'S 15°3'S

Pl’Oblem 801vin : n acel

Solving by the “3T celestial globe is done with an %,

:'acy t; within 4-0°.5-4°.5. Therefore, %he requisite dat® (anii;
ot 4nd also o and § of the celestial bodies) do not need to ?

g&lrate than +0°.3-0°.5, i

21 firms in other countries manufacture glog"ﬁ( til:at e

[0) SR

‘N:\;}\lt\

in de i

bya::lgn from the “31" globe. In some cases, the Po*

ce of velﬂgz;lm:ide up of two half—rings; in others there 18 ld & fol'fh
rcles, a mobile ring taking its“%lgf"&lube.

0 -
Y function in gimilar fashion to the
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. SOLVING PROBLEMS Wiy qyy CELEgy
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5Ce : * Glopg
s el globe is used to solve three 9By
1’h“d“;ermi"i"g the names of g}
) (Y

1ets;

{
o P¥aining b and 4 of stas or
tn‘

) of this problom, such us;(
\-af‘:“ p) finding tAhéY :time of arrival of 4 },
107 setermining i S

t3).f;1tple, the time a body rises, crogseg theyprinfiegivven Ly
for &%

ertical tran-
gts, €%

bagie
Serve(q bu

) ’ d

| JETERMINING THE NAME OF AN UNIDENTIFI STAR OR pp,
: NET

o are cases when the sky is overcast with hregs ;
hg;e;; separate stars. In such cases it is rather difﬁc&llltt?oe f&gﬁﬁs
b'ﬂ tar that has been observed, so the celestial globe js Tesorted to
fi‘lﬂo problems of this klnd. are solved in studies of the stars,
. fﬂis problem is solved in the following s '

: 3 equence:
) After measuring the altitude of the star, determine itg bear

1
by compass and note 7I's,. From the map take ¢ and ). e
.(2) Compute T'g; take t;(r out of MAE and compute £, = t;{r g
E
i _J__'AW'

3) Set globe for ¢ and t%c (see preceding section).

(4) Transfer bearing to A in quadrantal reckon}ng. Set arc of ver-
fical circle in azimuth and the index of the vertical circle in alti-
fude.

¢ Under the index find the star by its position in the constella-
lion, which is given in Latin, for instance, a of the constellation
i Taurus (@ Tauri). Using the star list in the MAE, find the Bussmp
lime of the constellation and the number of the star. Using this
“me {or number) take the coordina;clesb OUt)Of the MAE. Thus,
WS o js Temem o, No. 24 (Aldebaran).

(6) If there is no sntar under the in(dex, or a bright body was obsfl!r-_
* then a blunder has been made in solving the problem, or &-é’ei-

¥4s observed. When you are sure the solution 1s QOELaRY, !

¥ A r 2
lxlify the planet. This may be done by one of two procedures. appro
WAt or gyaet.

la) |

{ “Planet Visi-
bijice o the apnroxi edure, use the table 0 y
ﬁillatihgl\fen ag%hexi)lggifnﬁfgcof the MAE; to i_dentlf%r by the globe
ity azdn""?‘* of the constellation near the index

iy, " Using the constellation find the name 0

f the vertical
i the planet in the
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cedure, take o and § of 4 .

acl no } X B
t I 1e p”“lt "

p) In the ex lobe. With these data and th
= » globe. V¥ € da I
index fml:;wﬂll\‘th and find the planet for whicp 5 : entep l}‘l‘:ﬁr
tables of th nd o arg * Uy
to those given: o oy
' . 13 September 1962 at @c=56°20"N; A, _oq..,,
5 E:fl‘)rc'::lx)-l‘;dz uniden{)iﬁed body: sr=38°7".5; RCB:%%%;D X!}(Latrs» .
?i]?nanﬁv of the body. =
T,y | 18h 35m tf | 247°12° RCB( g4,
—0| 1 At | 846 g X°
ZD 0°1 18
= oEQ’ \
Tgr|t7h 35m 13.09 4ty 255958 8| o
A | 20 54 T
S
e 0E9r \
1| 276°52" & 277° B |15 <y

lobe in latitude; to do this, raise Py above point N of the T
(32°.7 as reckoned from the meridian). To set by time, turn globe t, 2r_1§(:)n 511
meridian ring. Then place crosspiece of vertical circles and tyrm in” 0n the
27°SE, and the index to & ~ 38°. We find the star & Aquilae. Ip tpe azimyh
of the MAE we have a Aquilae, Altair, No. 146. star Jig

Example 3. Or 27.09.62 at ¢.=33°58"N; A, =148°30'E at o= 18h (g

(ZD—10) observed body: sr=28°35', CB=327°; AK=—2°. Find napp
celestial body. ame of

Set g

__Tg| 18h 10m t}f 125°38’ +HCB 278
ZD | 10 & s ~180° | 180
Tgr| 8h 10m 27.09 CB | 147°
gr \
{ +tgr 128 8 AK | —2
A [ 148 30
v TB [145°=3"E|
£ | 276°38 =276°.5 =985
q)c=34N

Star not found under index; from table of “Planet Visibility” we s W
ggnet could be in the constellation near the index. But since the index Stzi‘%“\.
a dvi,ﬁez;l the two constellations Capricornus and Sagittarius, We hziveétcl 21‘0::;'
i tﬁnt procedure. Take the coordinates of the point: o =~ 305 A
¢ MAE on 27.09 we find that these coordinates belong t

\ ‘N Tl“h
I1. OBTAINING ALTITUDE AND AZIMUTH OF A BODY FOR A GIVE

1
tal((e) (pcomliiute T, and T4, for the instant of propos®
in twili ln Ac from map for this time. Stars are m
8h%, 8o compute 7,, at twilight.

Hstly
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i i \‘\\ﬂ\‘l'?!/\l' (Lo

ute froe = lgr = A, ~——t 5
(9 lobe for ¢ and ¢' . ) 27
9 “1‘1 crosspiece so that nyp),

Comp

A

T

e sition of st Verticay ..
4("':1 ndex 1o po star, thep Note ;“”]il Clrclg 44
d‘r; ‘ of _s{ﬂfe- wired 6 obtaiy » 6Cop “"[' ar;
e If it lsﬂl;qulobe g a‘;'r‘ldléind 4 of 4 plas g8 of 1,
.osi“‘-’“ on U A y as indicam(1 I]f,ll],if};m nark i
aotio '® Precegiy,
mep[e 4. On 10.10.62 a.t T.sh:ﬁh 05m ip e
poermine b and Ax & Orionis (Betelgoygg "N Ao=tgo57,,
| 6h 05m t] | 12324/
’Zf)h i At 115 Semng globe by
¢ and tlgr‘* We have
T e hy =320 3
. 10 { *
Tgr /h 05m 10 _t;ﬂ 124039/ A*:BOOS\V
A 11 57
= .
the| 1120427 =112 7

Determining the compass correction AK also reduces to this
problem. However, here it is first necessary to find the CB of th;

, body and note I'sp, @c, A, Which are used to obtain the T'B of this
- lody from the globe.

‘ Example 5, On 12.09.62 in @, =52°24'N; A, =156°41’E observed * Capella
| (2 Aurigae); RCB=203°.5; T'gp=20h 15m (ZD=11E); altitude of star does
. utexceed 15°. Find AK.

E Solution,
U_T oEQ/ 2) From globe
.-Z].jh 120h i t¥ o0 ( )fur ¥ o Au-
: At 3 46 rigae we have
T p—— A=19°.5NE
T 0 -
er h 15m 12.09 tY' 129039: H) TB lff ‘:
T8 156 4t Yep| B3
P
(Y, |286°20" ~ 286°.5 AR | —4°.0
oc
{(pc H2%.d
whe ] ‘t‘ Uf th(‘lr
. “en e ]ifferenc 4
l!]mu determmmg pOSitiOIl by two starg, the % three Stars,
the thy Mmugg : 5 00°: when usl g atars.
diﬂem i bo a5 close as possible 10 "120°, and for four st
“ in each pair should be close to 12y
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: ir. and close to 90° bet :
0° in each pair, anc Ween pa
iy :gk?into account the brightness of the horizop, ltlsr vig
!}I;attl'lese parts, and so forth. The altitudes of the stars Shvmbilit
1 4 : o

d 60° to 70° L .
?:cfr?idn 1 when choosing stars. Otherwise, the problen, i
8 jn

. ing and recording k and A of stars, which meang {h,;
gé)sti:) thg preceding problem. The positions of the planets a’ii ﬁlaredu.
peforehand. It is particularly important to predetermine j, anf]ked
of the stars (planets) for observations immediately afte, - 4
when the stars are not visible to the naked eye and have to j, f;fig

in the sextant telescope.

Begg ik

° These are the conditions that should ﬁ"lﬂ nrj\t, :
8

, 20re

Example 6. On 10 May, 1962, ifl.(Pc=9°38'S; Ae=98°15"E chooss ¢
for observations in morning twilight. Ty,; =5h 45m (ZD=7); AXire_eSszars

Lo 5h 45m  10.05 tp 197°14’
— ZID 7 At il iy
Tg,. 22h 45m 9.05 +t;(r‘ 208°31’
A 98 15

e 306°46 ~ 306°.8; ¢~9.38

Over S, place the south celestial pole (Pg) at an altitude of 9°.
and set the globe for ¢ .. Using the vertical circles, choose L
stars and tabulate the data found.

10 il
No. Constellation and star h A Ly
;' & Lyrae (Vega) 35° 928°NW 337°
g a Piscis Aust, (Fomalhaut) 50 54 SE l?}
@ Scorpii (Antares) 30 g4 W | 24

vEN
I, arAGY
pggﬁr‘[‘;{;mr{c TIME OF ARRIVAL OF A CELESTIAL BOD}T:.)T L
(AT RISING, PRIME VERTICAL, TRANSIT: =70

(1) Take Do of phmmm

(2) Set,
(3) TII[' RIOb

N“ﬂ‘

and A, from map f g ¥
or proposed 1sn ‘
¢ to latitude. 4 ke t to r(\qu‘"

n s :
Position (qp, Ehe“’ and bring indicated star or plan®
orizon, on prime vertical, ete.).




\ .
(4 ring anch 4
rid an i e N E 0hsgp
g Compute far = oe & AW and wiwh i |
5 I of the phenomenon (see Su¢. 47) T MAR obtaiy 4
5 . din
1l xa,ple 7. On 27.09.62, in the OVQning gr

pxa®r D=10E) when > Sirj i n g & 44N, 3,
time (Z 0ll‘luE! T1Ses, )
(,n\i\_;}]:ﬁolr‘l. get globe for @¢=44°N anq reduce

c 137 2[)ll.‘

. Xa Cani e
‘acté‘fﬂ part of horizon, then take at the meri K Canig Majoris
248

10 dian I’ing Sloc:_'tl {S;lef}
o oe =<5,
“xyc 272D
_J‘IE 137 .3
//————_—
¢t |.250°.2
gr
VAE x}f 2EH .9 .. Tg,. 16h By computation
B ——————— AT 17Tm we find that the
Y 43 star  will rise
Table 1 At (ol next at 2h {7m
T2zD | 10 previous time
was at 2h 21m
il ;
R

Somewhat simpler is the approximate solution of this ploblem using the
lime of transit of Aries (TtYr)' In this case, the sidereal time obtained from

tbe globe, t,\f,c. is added to 7. taken from the MAE and we obtain the
poximate (to within = 6m) local time (T,T,c) of the phenomenon. For
iislance, in Example 6 we will have

T!Yr 23h 35m

e | th 50m (27°.5)

e ——— e

Jie | 1h 25m 28 .09

e NG

Dl "y
\\*—-ﬂ_
T

th

2h 16m 28 .09

. (ID—
“"ﬂ ' the com‘ochon (
g 0tion §g most advantageously used when

™ that is, when standing for a long time.

LESTIAL GLOBE
gphere, 19

Sk
" AIDS THAT REPLACE THE CE

p 8 \
001 ] 0 tho g \ X
i‘m"”hat%uﬂl glObev deapite the Sma!l L work with .”! | spher¢
'8 o unwieldy and it is inconvenient l‘“‘ i the colest
" sh p oard'or in aircraft. Flat images ¢
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THE CRLESTIAL GLOBE AND AIDS THAT REPpr
90 ' —CH
in the form nf‘ﬁp(\l"lnl charts and griq e
star identification. The solutions % ng|
. . ‘ S 0 : :
but there are other adva lit‘l"lﬂt v,
Nta '
0

or piviorinl,
and the possibility of comparis 5
wuch aids are call son with gy "l
Such aids are ca ed star charts anq o7 %kl
i C Sta[‘ ﬁ K y
Ny
i,

~

as compactn

(in some typos\.

<rAR CHART FOR ATR NAVIGATION (BR
H)

[. THE SOVIET
(Fig. 140), part of the sphere, which is visip]
Sible in th

g

is depicted in a polar equidi :
the' outlines of const%llatisffzgtaggogﬁcti% With
) i _dlcated. The equator and meridi © Principy|
are‘gra'duated in 10° intervals, so that planetary 1an of Arjes
be indicated approximately. Around the circumferlzeOSltlonS Al
:1 : (dat;»- slg?{l% colinputed from values of right ascensrilcc; 0£ Sl
i a%.uee ; charts are designed for medium latitude Of b iy
: sometimes more) zones are taken for t}?e atdeﬁtnne

he territory

In this chart
given latitude,
the brightest stars,
circles of the sphere in

.
-

\ \§\ \\\\
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U_S-S-H': I for ¢ l'}'nll] 307 10 440N 5
of 1® cgoN. The appropriate chgypy IS chogg,| 107 4 .

T A4f
: chog 19 to Anos.
62 lma chart comes I a cardboapq casp mism. Clogogy r” lm »
CRY § d i 10 the .|
1h he cent,l‘(} (P N)' Il] the case iS ! lich it & e L{l‘,‘[,“ :

: . ) a 0 .
abm'l(‘ts he horltZOn o mld_latiLUde I(]J OVﬂ] Slot, the l({,:j ne '"”t,t‘(,d
deplitq , E (0%), S, W and Scale of azimut . It ' whig

! . g’ S Contyine
po:] Jot is based on the deCllnatlons S evep 30° 'rfdms th.r-

g of pointg 0 o
\;f;lich i com[;utige fﬁ‘om the formul, tanfg e\hori”’“ (h ror|l
here ¢ Tepresents Our angles of pojngg o the 100 @-cog ¢
?heil' deCllnatlonS- e Orizop and ;S

l top of the case, round the pap:
| & th? neﬂr the slot is a scale of plerl
Of dates; . 0c

To set the chart to the time,

a) compute 7o from formula (8.2,
~ (b) rotate chart to bring the date (
B il
. The chart sky wi eN approximate the actyg] on
- qnstellations, put the chart over your heag anfi aslkigﬁiﬁg ;feﬁtxfg
jv compass, look at the chart and the sky. 3
The BRH chart yields only rough azimuths ang altitudes of cele-
stial bodies, particularly for bodies at small altitude. This is due
toa lack of correspondence of latitudes and to distortions, and makes
identification of individual stars difficult. Using the BKH chart,
oe can make a rapid and easy determination of time of transit
ofa star and the approximate time that it rises and sets.

Phery is 4 4,
: b
al civi] time, szoof the scalq

on the date scale) to T,

II. STAR IDENTIFIE R*

The star identifier shown in Fig. 141 consists of two charts of stars
'two sides of a plastic sheet: one side contains the northern hen}f-
spherg including a belt to 6 = 60°S, the other, the southern hemf:
% 10 60°N. On the outer circumferences of the charts ::u?_ed_Sthﬂa .
. Siderea] time, The charts are compiled ip polar eql;ln 13
:’ngction and contain the brightest navigfﬂ‘tlo_"‘,’l Stilﬁe separate
W4 of parallels with 10° intervals. In aqdltlofn;rel‘.ticai circles
aﬂdnsp arent plastic templates contain seven grlds t05° {ntervals of A
ind Mrallels of a]titude in the same projection a400' 50°, 60°, that

I, fop 101' medium latitudes 00, 100,113\(1)9’0?(15959 gridS ropl‘t‘smlts

d also

° 3
e g} " latitude zones, The outer ¢ .
:’erVer's horizon, R Jatitude tjlosth\t‘
" thy USing the gtap finder, choose the gr:)(} t(;le grid sot in
e 0

Vpomputed one, The 180°-360° lin

Ug My w
N:'Aﬁ "“(; v of ilustration we describe the

oz'D).e Sowhere, [t js gimilar to the

. the
1oy used in
caaet widely WSEE 0 0
“Stﬂr l(h\“hnl S( T Fil“ or (H

“Rude ©
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Woma

o pole—computed siderea] ¢ T
gireet” icated DY 8 €ross (X) anq

grids 0 g parallel of the chart equ

by eyehe grid of parallels of altituq

from the grid of vertical circles. Ae

jro t's of the order of + 3°-5° 7

depictine®, 1 1° ceny

n JPlre

al to . - t(}:e £

e, Wh]l

curac y the. Uthg g ’
Yy Obtalned b e taken

ts § :
“'ﬁel‘l advantage lieg i hsgigilr(lieen;
o SS
ample 8. On 10 July, 1962, at(p:4g S: }-:61°W- o
g f.anl A of & Spiea. PTh=1Th 34m zp 4y,
[} "
14| 17h 34m tf 243°18°
Tl & AtY 8 31
/"'——‘-—_ Y
1, |2th 34m 10.07 _tar 251°49°
A 61
tf.~ | 190°8

Choose a grid for ¢=250°. Set the 180°-360° line of the grid on the rea-
ding t;gc=190°.8 on the chart, the cross—-(zenith) between the parallels 40°

and 50° of the chart (on 49°). Through the grid, find Spica on the chart
ad record h=250°, A=14° from the grid (see Fig. 141).

The foregoing are only a few of many aids in the identification of con-
siellations and stars. The basic principles are much the same in all of them.

IIl, STAR IDENTIFICATION BY MEANS OF TABLES

An observed star may also be identified by means of special or
“nventional tables and lists of stellar coordinates. To do this,
Ueasure the altitude and azimuth of the star, note the watch tlmlf.
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