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and on coming down the page, at the side, you will notice that the
given hour angle lies between 3h 12m and 3h 20m. The declination
is given for every degree, and so also, is the latitude.

The “standard” will then be taken out for hour angle 3h 12m,
declination 16°, and latitude 40°.

In actual problems, the explanatory figures shown, are omitted,
only the actual azimuth values and differences are put down.

H.A. Dec. Lat.
Im
16" (312 131-2* 3-12 (16" 131-2°  3-12  (40” 131-2°
40° 13 20 1296 40°  117° 1318 16°  (41” 1314

diff. for 8m -~ 16  dift. for "= --0-6 diff. for 1" 4-0-2

x$ X3 x0-7
diff. for 3m - 06 diff. for 20’ — 102 dift. for42' =-1-0-11
sum of differences — — +0:6°4-0-2°--0-14°
= —0-26°
. 131-2°
diff. = —0-26

Azimuth N. 130-94° W. = 229:06° T.

In working the differences, take the odd minutes of arc either as a
vulgar fraction or as a decimal fraction, whichever is the easier, e.g.,

20" = §, 42" = 0'7. Do not work to unnecessary accuracy, the first —

decimal place is sufficient. In the example the azimuth would be given
as 229° T.
Using the ABC Tables.

If the altitude-azimuth tables are not available, or if the latitude
or the declinations are outside the limits of the tables available, use

the ABC tables. Also, it is usual to use these tables when finding the *

azimuth in position line problems.

Example.—The previous example worked with ABC tables (Norie)
Data:—L.H.A. = 48° 45; lat. = 40° 42’ N.;* dec. = 16° 20’ S.
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A
Lat. 1 Hour Anglet

A = 076 -+ 0-7 (0-02) — $(0-03)
0-76 - 0-014—0-022

l

= 076 — 0-008 48° 49°
= 0-7562 S.
40° | 0-76 ‘ 0-73
B = 0-39 + #(0-02) — $(0-01) 41° | 0-78
= 0-39 ++ 0-007 — 0-007
= (-390 S. = A

Dec. | Hour Angle

A = 0-752 8. (name—opposite to ldt.)
B = 0:3908. ( ,, —same as dec.) 48° ‘ 49°
C = 1-142 8. 16° | 0-39 | 0-38
17° | 0-41
Azimuth for value of ¢ c
= 4BB% = 1FT(04) 114 | 116
— 48-8° 4 0-28°
= 49-1° Lat.  Azimuth
’ 40°  48-9°1 48-4°
41°  49-3°

True azimuth = S. 49-1° W.
— 929-1° T,

Notes.—Usually, the full interpolation shown here is not necessary,
but, if practised, will make the necessary interpolation easier. When
using Burton’s Tables the method is exactly the same except that
(1) 4 and — signs are used instead of N. and 8., (2) the factors A and
B are given to 3 decimal places, (3) the azimuth is given for every full
degree. This may make interpolation a little more awkward, but this
can be overcome by using the interpolation table at the end of the
ABC tables, and by following the concise instructions given there.

Example.

6th October 1952, in D.R. position lat. 45° 22’ N., long. 125° 00’ E.,
where the variation was 24° E., the Sun bore 229° C. at 16h 10m 00s
L.M.T. Find the Sun’s true azimuth, and thence the deviation of the
compass. ;
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d.p. 287° 517" d.p. H° 07-2'S.
iner. - 12 20-0 “d” 0-8
G.H.A. 300 17-7 Dec. 5 080 8.
- long. E. 125 00-0 o
425 17-7
subtract 360
LHA. 65 177
= 4h 21m 11s
112-5° 112-5° . 112:5°
1109 113-2 112-7
—1:6 +0-7 +0-2
X 8 x0-1 X3
—1:0 +0-06
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L.M.T. 16h 10m 00s
long. E. 8 20 40

G.M.T. 07T 49 20 (6th)

diff.

True az.— N.111:6° W.

Brg.

”

Error
Var.

Dev.

112-5°
—0+9°

248-4° T.
229-0° C.

19-4° E.

= 24-0° K.

46°W. -

TIME AZIMUTHS 9h
LXERCISE 16A
SUN TIME AZIMUTHS

1. 17th September 1952, in D.R. position lat. 42° 50" N., long. ~
46° 10/ W. at 11h 40m 19s G.M.T., the Sun bore 149° C. Find the
true azimuth and the deviation, the variation being 24-5° W.

2. 16th January 1952, in E.P. 48° 20’ 8., 96° 30’ W., at 20h 40m 30s
G.M.T., the Sun hore 986° C. Find the dev1atlon the variation being
23° E.

3. 16th December 1952, in D.R. pos. 46° 15’ N., 168° 35" W., the
observed azimuth of the Sun was 122° C. at 20h 32m 10s G.M.T. Fmd
the Sun’s true azimuth and the deviation, the variation being 23-5° K.

4. 28th October 1952, in D.R. position, lat. 38° 10’ 8., long. 124° 10'E,,
a.m. at ship, when the’ chronometer showed 11h 55m 10s, the observe:l
azimuth of the Sun was- 067° (. Find the deviation, the variation
heing 7° E.

5. 20th September 1952, at 15h 20m 00s L.M.T., the Sun bore
262-5° C. to an observer in D.R. position lat. 19° 20" N., long 149° 50" K.,
where the variation was 11° E.  Find the deviation.

STAR TIME AZIMUTHS

Example.

28th September 1952, at 09h 14m 09s G.M.T., in D.R. position
317° 36" N., 47° 50" W., the observed bearing of Mzrfak 9 was 274° C.
Find the true azimuth 'md the deviation, the variation being 23:5° W,

W

G.M.T.

09h 14m 09s (28)

d.p. o
iner.

LH.A.
*S. H.A.

sum
subtract

*Q.H.A.
long. W.

*L.H.A.

142° 04-9'

3° 328’
145° 377"
309° 456'

47°'38.3""

*Dec.. 17° 53-6' N.
*SH.A. 309° 45-6

3h 10m 132 §.
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From altitude-azimuth tables.

108-6°  103-6° 103-6°  103-6°

102:0° 1024 1046°  —1.7°
16  —12 410 N.101-9°W.
BT | W 1

_.:\zimuth — 258:1° T.

= o400 C, d
Error = 159" W. © N
Var. = 23:5° W.

Dev. = 76" K.

EXERCISE 16B

/¢ ... STAR TIME AZIMUTHS
1. '-20t~h December 1952,. ir«xv D.R. position lat. 46° 40’ N., long.
1687 20° W., at 04h 09m 04s A.T.S., the observed azimuth of v Corvi
(Gienah) 29 was 129° C., the magnétic variation in the locality heing
25° B.  Find the deviation.

2. 28th September 1952, Alpheratz 1 hore 280° C. to an observer
in D.R. position 38° 920’ N., 05° 40’ E., the variation taken from an
Isogonic chart being 6-5° E. Find the deviation, the time of obser-
vation being 02h 35m 00s A.T.S. e

3. Find the true azimuth and thence the deﬁation, the variation
heing 5:3° E.
Date at Ship. 28th September 1952, T'ime. 22h 28m 00s L.M.T.
Body observed. Star Menkar 8. Azimuth. 153° C.
D.R. Position. 41° 15’ N., 145° 26" E.
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4. 16th January 1952, in lat. 46° 20" N., long. 07% 52" W., where
the variation was 11:5° W., Procyon 20 bore 268-5° C. at 02h 45m 11s
Zone Time. Find the deviation for the direction of the ship’s head.

5. 14th December 1952, at about 2230 at ship, when the time by
the chronometer was 05h 25m 40s, Polluz 21 bore 083-5° C. to ;1:1
observer in E.P. lat. 32° 24’ ., long. 80° 15" E., where the variation
was 20° W, Find the deviation of the compass.
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EXERCISE 17
LATITUDE BY POLARIS

Steps in the problem.
1. From the time given, find the G.M.T.

L.M.T. given. A.T.S. given. et
T.M.T. = AT.S. = .
long. gt} = long. Vp\;t}:} —
(+M.T. = AT.G.

= Eq. Time e (sign as in N.4.)

I

G.M.T.

9. Find the G.H.A. of Aries.
3. Find the L.H.A. of Aries.

s (O +E. ]y
LHA. v = GHAY _w, long.

4. Find the true altitude of Polaris—the altitude is corrected in
precisely the same way as the altitude of any other star.

5. Subtract’ 1°—then refer to the Pole Star Tables.

6. Add the corréctions:—ay, ay, ¢, t0 obtain the latitude.

7. Obtain the true azimuth of Polaris from the tables at the foot
of the page from which the corrections ao, a4, a5, have been obtained.
The prefix is always N., whether the suffix is E. or W. is given in the

table. . . .
8. State the answer at end, as shown in the example.

Notes.—Interpolation may be necessary for a,. It is not necessary
as a rule for a, and a,. Be careful to take a, and a, from the appropriate

part of the table.
See page 267, Principles for Second Mates, for figure drawing.

Example.

23rd September 1952, in D.R. position 87°-58" N:,52° 30" K., at
-05h 48m 00s L.M.T., an observation of Polaris gave sextant altitude
38° 40-4’, 1.E. 2-2’ off the arc, height of eye 38 feet. Find the latitude

-and the’ direction of the position line.
98

LATITUDE BY POLARIS

LM.T. =056h 48w 00s(23rd)

long. — 3 30

00

T

GMT.=02 18 00 (23rd) ./

r
Aries d.p.  31° 51-9/ i o
iner. 4 307 w E
G.H.A.v 36 926 F\\
long. I 52 30-0 -
LHA. v 88 526 5

sext. alt. 38° 40-4’
index error 4 2-2

obs. alt. —1_38 42 -6~

dip AL 61
. 38 36-5
main corr. — 19

True alt. 38 353

minus 1

37 353
g 31-8
(1 0:5
g, 0-2

latitude 38 O07-8 N.

True az. N. 1-1° W,

P.L. tre ds .Q° . A
52° 30’ E'ren s 088-9° T.—268-9° T. through lat. 38° (7.8’ N., long.

EXEKCISE 17
1. 16th January 1952, at 22h 32m 18s G.M.T. in D.R. position

;.ir?dei()erli.); 316.‘(’;,22;'1;?1\:; f(k}le Ifeg{tant f‘fxltitudc of Polaris was 50° 09-4’

S , hel , i i ;

and the direction of the positio%x Iix?e.eye T e
2. 28th September 1952, in D.R. 1 H

A } ’ -R. lat. 35° 25’ N., long. 36° 25 W

iﬁdii.}zr(iglrnof)g’soﬁf}‘f;rthi sextant altitude of Polaris \%vas 355)15\?8.;

N ¢, height of eye 38 feet. Find the latitude and
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3. 29th August 1952, in E.P. lat. 46~ 3;>’ N, long. 158” 40" W., the
sextant altitude of Polaris was -47° 49’ index error 1-4' off the are,
height of eye 20 feet, at 04h 30m 00s A.T.S. Find the latitude and
position line. : )

1. 16th January 1952, at 17h 50m 00s L.M.T., in DR posi&lon 22’
50’ N.. 163° 20-0'° W., the sextant altitude of Polaris was 23 40-4/,
index error 0-8' on the arc, height of eye 44 feet. Find the latitude and
position line. L ‘

5. Tth October 1952. From the following data find the latitude
and the direction of the position line.

_ Time at ship—about 0550 S.M.T.

Sextant altitude of Polaris 51° 10-8’, index error 1-2' off the are,
height of eye 46 feet.

Chronometer—Time shown by the chronometer 07h 04m 17s, error
9m, 8s slow.

D.R. Position lat. 51° 00’ N., long. 162° 10-8’ E.

6. 14th September 1952, in D.R. position lat. 32° 05’ N., long.
31° 20’ B., at 03h 24m 40s G.M.T., the sextant altitude of Pola'rls was
32° 44-%, ‘ndex error 1-6’ off the arc, height of eye 44 feet. Find the
Jatitude and position line. . '

7. 29th August 1952, at 23h 03m, 46s G.M.T., the se;taut—glt;;tuele——
of Polaris was 40° 35+4/, index error 0-6" on the are, height (())i_ ey ‘3’4
feet, D.R. position of the observer l.a,t. 40° K2’ N., ‘long. T 027 W.
Find the latitude and the position line.

EXERCISE 18
LATITUDE BY EX-MERIDIAN ALTITUDE
By the Sun.

Steps in the problem. ‘

1. Ascertain the correct G.M.'T. from the time given in the problem.

2. Take out the necessary elements from the Nawtical Almanac,
viz.: OG.H.A., and ) Declination.

3. Obtain the OL.H.A. (See Time Formulae, pages 157 to 163,
Principles for Second Males.)

1. Correct the sextant altitude and obtain the zenith distance.

5. Calculate the meridian zenith distance (M.ZX) by using the
formula.

hav M.ZX = hav ZX — hav P cos lat. cos dec.

(See pages 96 to 98, Principles for Second Mates.)

6. Obtain the latitude ag in the latitude by meridian altitude
problem.

Latitude - - M.ZX 7 dec.

7. Obtain the true azimuth by any suitable method, such as (1) ABC
tables, (2) altitude-azimuth tables, (3) the calculation of angle Z in the
PZX triangle, by using the formula:

T B hav PX — hav (PZ~ZX)
- . T sin PZsin ZX
(See pages 93, 94, Principles for Second Males.)
8. Obtain the direction of the position line.
0. State the auswer at the end.

Notes.—

1. The latitude obtained is not the actual latitude, but with the longitude
usedl in determining the L.H.A., gives the position of a point
through which the position line can he drawn.

2. If the latest editions of Nautical Tables are used, the 1..ILA. can
he used even though it exceeds 180°, since the Haversine Table is
indexed up to 360°, for this purpose.

101
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Example. P.L. trends 073-6° T. — 253-6° T. through lat. 44° 17-4" 8., long.

52° 35" W.
For the steps in the figure drawing see page 265, Principles for
Second Mates.

From the following particulars of an observation of the Sun’s lower
{imb near the meridian, find the direction of the position line, and the
latitude in which it crosses the meridian of the D.R. longitude. Datc
at ship 16th September 1952; D.R. position 44° 20" 8., 52° 35" W.,
sextant altitude 41° 57-6', index error 2:2" off the arc, height of eye
10 feet, chronometer time 16h 10m 10s.

G.M.T.  16h 10m 10s (16th)

-
“dlp. 61° 19-0 2° 29-9'N. V;i
iner. 99325/ d — 02 \
LG.H.A. 63° 515 Dec. 2° 29-T'N. : P
long. W. 352° 35:0' — X
2 — lat. 44° 20-0" S. ‘0

LHA. 11° 16-%’ 5

© 65 g Sl
L.H.AQO

o , Description of figure.
St alh, oy P TR ARG R oy o £ G SRl peses The figure represents a stereographic projection of the celestial

index error - 2:2" L hav 11° 165" = 7-98453 sphere on the plane of the rational horizon.
BT L. cos 44° 20" = 9-85448 NESW represents the observer’s rational horizon.
Obs. alt. {].0 59'8 l- CcOoS 20 29'7/ = 9'99959 P__his elevalted Pole.
iip — 6-3 - = Z—his zenith.
SO L. hav 0 =.7-83860 .

NZS—his meridian.
WZE—his prime vertical.
WQE—the equinoctial.

41° 535’ 2
main corr. - 14-9’ n.hav 47° 51-6’ = 0-16453

—r n.hav 6 = 0-00690 d Xd—the Sun’s parallel of declination.
True alt. 42° 08-4 —_— X-—the Sun.

90° nhav MZX = 0:157,§ 7 _TX—the Sun’s true altitude.

- e ’ _ZX—the Sun’s zenith distance.
agns dist. 7% 51-6 P—the Sun’s hour angle.
PX—its polar distance.
A - 4964 N. (‘{z‘ﬂ}.‘.’\‘f?s"f‘j‘i{’ﬁ latitude.
Mer. zen. dist. 46" 471’8, B = 0-226 &, Sg-hmeotat . )
iy 90 99T N, _ angle PZX—the Sun’s azimuth.
o C = 4738 N. Note.——A description of the figure is included here, as an example

Latitude = :“ ! "&S should it be desired to give one at any time. This deseription is very

T. az.=N. 164" WV.=3843-6" T, similar to that required for any other figure.
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EXERCISE 18A

1. From the following particulars of an observation of the Sun’s
lower limb near the meridian, find the direction of the position line and
the latitude of the point in which it crosses the meridian of the D.R.
longitude.

Date at ship—29th August 1952, D.R. position 30° 10" 8., 140° 20" W.,
sextant altitude 49° 23’, index error 1-4’ on the are, height of eye 40 ft.,
time of observation 11h 20m 00s A.T.S.

2. From the following data, find the position line and the latitude
of the point in long. 113° 05" E. through which it is drawn.

Date at ship—16th January 1952, D.R. position 20° 30" N., 113"
05" K., sextant altitude lower limb 47° 47’, index error 3+0" on the arc,
height of eye 33 feet, time shown by the chronometer 03h H5m 3bs,
error 12m 35s slow.

3. 15th September 1952, in D.R. position lat. 492 30" N, long.
30° 20" W., the sextant altitude of the Sun’s lower limb near the meridian
was 42° 00-4’, index error 1-2' off the are, he_i'éh_tvdf ey(; "33 feet, time
of observation 11h 04m 00s A.T.S. Find the position line and the
latitude of the point where it crosses the meridian of 35° 20" W.

4. 23rd September 1952, in estimated position 42° 10" N., 28° 40" W.
an ex-meridian observation of the Sun’s Upper Limb gave sextant
altitude 47° 20-2" (Odiameter off the arc 32-6’, and Odiameter on the
arc 31-4') height of eye 41 feet. The time showed by the chronometer
was 01h 14m 40s.  Find the direction of the position line and the latitude
of the point in longitude 28° 40" W. through which it can be drawn.

5. From the following particulars of an observation of the Sun’s
Jower limbh near the meridian, find the direction of the position line, and

the latitude in which it crosses the D.R. longitude. Date at ship-—-

17th December 1952, D.R. Position 41° 04" N., 179° 30’ E., sextant
altitude 24° 05', index error 1-2' on the arc, height of eye 36 feet.
chronometer time 23h 00m 40s, error on G.M.T. 3m 20s slow.

BY A STAR.
Steps in the problem. B

The steps in the problem are precisely the same as for the Sun
problem, except in finding the *L.H.A., where the work is the same
as in finding the *L.H.A. in the Time Azimuth of a star, ¢.e., find the
G.H.A. of Aries, add the *S.H.A. to obtain the *G.H.A.; apply the
longitude to. obtain the *L.H.A., which, if necessary, is subtracted f{rom
360° to obtain the lesser hour angle. .

LATITUDE BY EX-MERIDIAN ALTITUDE 105

Example.

From the following particulars of an observation of the star dntares
42 near the meridian, find the direction of the position line, and the
latitude of the point where it crosses the meridian of 40° 20" W.

Date at ship—29th August 1952, D.R. position 34° 40’ N., 40° 20" W.»
sextant altitude 28° 03-8’, index error 0-8" off the arc, height of eye
40 feet. Time of observation 18h 48m 00s L.M.T.

L.M.T. 18h 48m 00s = Dec. 26° 19-9'S.
34° 40-0’ N.

long. W. 2 41 20 lat.

G.MLT. 21 29 20 (29¢h)

Aries d.p. 293° 00-3’
incr. 7° 21:2'

G.H.A. v 300° 21-5’
*S.H.A.  113° 222

*G.H.A.  413° 43-7.

subtract 360° \
*GH.A.  53° 437
long. W.  40° 20-¢
*L.H.A. 13° 23-7'

H
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- Sext. alt. 28° 038" hav M.ZX==hav ZX—hav P cos lat. cos dec.
index err. +~ 0-8

obs. alt.  28° 046 L hav 13° 237’

= 3-13359
dip — 68 1l ocos 34° 40-0' = 9-91512
—t o locos 26° 199 = 9-95242
27° 58-3' _—
main corr. — 1-8° L hav 0 = 8-00113
True alt. 27° 56-5’  n. hav 62° 03-5" = 0-26571
90° n. havo = 0-01002
zen. dist. 6?°Q§_5_’ n. hav M.ZX == 0-25569
A 293 8.
B 214 8.
M. zen dist 60° 45-0" N.
dec. 26° 19-9" 8. ¢ 5078

latitude 34° 25-1" N. Azimuth 8. 13:4° W. == 193-4° 'T.
P.L. trends 103-4° T.—283-4° T. through lat. 34° 25-1' N., long.
10- 20" W, S

EXERCISE 18B
Y"1 From the following particulars of an observation of Denebola 23
near the meridian, find the direction of the position line and the latitude
of the point where it crosses the meridian of longitude 136° 02" W.

Date at ship 20th December 1952, D.R. position 47° 10’ N. 136°
02" W., sextant altitude 57° 24’, index error 0-8’ on the arc, height of
eye 36 feet. Time at ship, about 0520. The chronometer showed
02h 28m 10s.

9. 29th August 1952, in D.R. latitude 36° 10’ N., long. 40° 15" W., an
ex-meridian observation of Antares 42 gave sextant altitude 26° 39-6',
index error 0-4 off the arc, height of eye 40 feet, A.T.S. of observation- -
I8h 40m 00s. Find the latitude and position line.

3. 28th September 1952, the sextant altitude of Kaus Australis 43
Lear the meridian was 29° 59-2', index error nil, height of eye 35 feet;,
D.R. position 25° 44’ N, 144° 25" E., G.M.T. of observation 08h 28m 20s.
Find the direction of the position line and the latitude in which it crosses
the D.R. longitude.

4. 17th December 1952, in D.R. position 30° 10" S., 137° 50' W,
an observation of Alphard 25 near the meridian, gave the following
sextant altitude 67° 08-2', index error 0-8’ on the arc, height of eye

% oy 3
By 7
s T e g :

51 _“’ﬁm.' 1 51

5. From f ving particulars of an ex‘meridian altitude obser-
za(iilon of O‘ape_lla 12; find £k e vdirgction of the positioh line and thz l:\eti:-
ul ; of the point where it Grosses the meridian of 120° 25’ W
ate at ship—I8th September 1952, E.P. lat. 18° 40"
Date 8., long.
120° 25" W. Sextant altitude 25° 3V, index error 1-4' on thek:;g
height of eye 58 feet, G.M.T. 13h 55m 40s. ’

e

S




EXERCISE 19

THE LONGITUDE METHOD OF OBTAINING A POSITION LINE,
AND THE POSITION OF A POINT THROUGH WHICH IT CAN
BE DRAWN

BY OBSERVATION OF THE SUN

General Notes.
1. Before commencing the problems, read Chapter VIIL, pages 207
to 224, Principles for Second Mates.
9 In the M.O.T. Examination, either the Longitude Method or the Marc
St. Hilaire Method can be used.
3. The lay-out shown is not a standard, but it is convenient and clear,
two essentials in any work.
Steps jn the problem. =
1. Ascertain the correct G.M.T. from the chronometer time.
9. From the Nautical Almanac, take out the G.H.A. and the
declination of the Sun.
3. Correct the sextant altitude of the Sun.

4. Subtract the true altitude from 90° to obtain the true zenith

distance of the Sun.

5. Calculate the hour angle of the Sun—if it is Bast of the meridian,
subtract the E.H.A. from 360° to obtain the OL.H.A. (See Example 7,
page 95, Principles for Second Males.)

Formula:—
hav P = [hav ZX--hav (lat. --dec.)] sec lat. sec dec.
if lat. and dec. have the same names, use lat.~dec.
,, lat. and dec. ,, different . ,, lat.-dec.
6. Obtain the longitude from the G.H.A. and L.H.A.

Longitude East — G.H.A. least.
5 West — G.H.A. best.

7 Calculate the Sun’s true azimuth from the altitude azimuth
tables, ABC tables, or by formula:—
, _ hay PX —hav (PZ ~ ZX)
R sin PZ sin ZX
108

OBTAINING A POSITION LINE 109

- gez(rm%n i’iz;,if))le of the use of the formula, see page 93, Principles
8. Obtain the direction of the position line, which is at right angles
to the true azimuth. (See page 224, Principles for Second Mates.) ”
9. State the answer at the end:— :
P.L. trends through
Lat. (D.R.)——— long.

Example.
From, t}.xe' following data, find the direction of the position line,
and the position of a point through which it passes.

) Date at': ship—6th October 1952, D.R. position 41° 15’ N., 175° 00'W,,
time at ship—about 0900, sextant altitude Sun’s lower limb 27° 56-2’,
index error 0-4’ off the arc, height of eye 52 feet. Chronometer showed
08h 30m 15s. i

Approx. time ship = 09h 00m 00s (6th)
long. W. - 11 00 00

Approx. time Green. 20 00 00 (6th)
G.M.T. 20h 30m 15s (6th)

f{.p. 123° 00-0’ d.p. 5° 197 8. lat. 41° 150’ N.
iner. 4 7° 338 “d” + 05 dec.  5° 202" S.

OG.H.A. 130° 33-8 dec. 5° 20-2'S. T.4D 46° 35-2

Formula:—

sext. alt. 27° 56-2’ hav P=[hav ZX —hav (L T D)]seclat.sec dec.
index error 4~  0-4’

obs. alt. 27° 566 n. hav 61° 56-1’ = 0-26476

dip — 7:2 n. hav 46° 35:9’ == 0-15637

. 27° 49-4 n. hav 0 = ;)-1083‘.)
main corr. -|- 145 —_—

. s =N l. hav 0 = 9:03497

true alt. 28° 03-9’ L. sec 41° 15-0° =10-12387

90° L. sec 5° 20-2' -=10-00188

T.ZX 61° 56-1 1. hav P = 9-16072
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OEHA. = 44° 43:8 A = 0-890 8.

360° B = 0-129 S.
OL.H.A. = 315° 16-2’ ¢ = 1-0198.
OG.H.A. = 130° 33-8 :

——— Az = S8.52:6°E.
long. = 175° 176’ W. = 127-4°T.

.
P.L. trends 037-4° T.—217-4° T. through lat. 41° 15" N., long
175°17-6" W. <

Note.—The longitude is West, so that OL.H.A. is subtracted from
the ©G.H.A.; 360° is added if necessary.

The figure for the M.H.S,

\" s problem is precisely the same,

~E  For notes on drawing this

d figure, see page 266, Principles
for Second Mates.

THE MARC ST. HILAIRE METHOD OF OBTAINING THE
POSITION THROUGH WHICH TO DRAW THE POSITION LINE

By Observation of the Sun
Steps in the problem.

1. Ascertain the correct G.M.T. from the chronometer time.

2. From the Nautical Almanac, take out the ©G.H.A. and the Odec.

for the G.M.T.
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3. Apply the longitude to the OG.H.A. to obtain the O L.H.A.——it
it exceeds 180°, subtract from 360° to obtain the J.H.A. (This step is
unnecessary where the latest editions of Nautical Tables are used, as ex-
plained in the notes on the latitude by ex-meridian altitude problem).

Read Chapter VIII., Principles for Second Mates.

4. Correct the sextant altitude of the Sun.

5. Subtract the true altitude from 90° to obtain the true zenith
distance (T.ZX).

6. Calculate the zenith distance of the Sun, .., side ZX in the
PZX triangle, using the formula:— .

hav ZX — hav P cos lat. cos dec. - hav (lat. " dec.)

if lat. and dec. have the same names, use lat. ~ dec.

,, lat. and dec. . ,, different ., lat. - dec.
See page 89, example No. 1, Principles for Second Mates.
7. Obtain the intercept.

Intercept —= T.ZX~C.ZX
8. Name the intercept.

Towards, if the T.ZX is less than the C.ZX 7 o

Away, if the T.ZX is greater than the C.ZX —

See page 218, Principles for Second Mates.

9. Calculate the Sun’s true azimuth by means of the altitude
azimuth tables, ABC tables, or by means of the formula:—
hav PX — hav (PZ ~ ZX)

sin PZ sin ZX

10. Obtain the direction of the position line, which is at right
angles to the Sun’s true bearing.

Sece page 224, Principles for Second Mates.

hav Z =

11. Use the traverse table to obtain the position of the intercept
terminal point, through which the position line is drawn. Use the
azimuth as course, if the intercept is towards (reverse the names of the
azimuth if the intercept is away) and, with the intercept as distance,
take out the d. lat. and the departure. Apply the d. lat. to the D.R.
lat.  With the mean latitude. change the departure into d. long.,
which is then applied to the D.R. longitude. This gives the position
of the intercept terminal point.

Read pages 216 to 218, Principles for Second Males.

12. State the answer at the end:—

P.L. trends——-— -—-—— through
lat. ~ = long. ——  n -
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Example.
The previous example worked as a M.S.H.
Approx. time ship 09h 00m 00s (6th)
long. W. 11 00 00

Appx. time Green. 20 00 00  (6th)
G.M.T. 20h 30m 15s (6th)

d.p. 123° 00-0/ dp. 5° 1978,

lat. 41° 15-0" N.
iner. +4- 7° 33-8 “A” + 0 dec. 5° 20-2'S.
OGHA, 130° 33-8 - dec. 5° 20-2'S. lat.F-dec. 46° 35-2’
Tong. W, 175° 000/ e ) T
OLHA.  315° 338 g
360" X
OE.H.A. 44° 26-2" &
G
Formula:— S A
hav ZX=hav P cos lat. cos dec. + hav (lat T dec.)
sext. alt. 27° 56-2’ i
index error - 0-4'

——— L hav 44° 26-2" = 9-15530

obs. alt. 27° 56-6 l. cos 41° 15-0° = 9-87613
dip — 72 l.cos 5° 202" = 9:99812
27° 49-47 l. hav 0 = 9:02955
main corr. - 14-5' ——
——— n. hav 0 = 0-10705
True alt. 28° 03-9’ n. hav 46° 352" = 0-15637
90° 2 e
—— n. hav C. ZX = 0-26342
T.ZX 61° 56-1 S
CzZX 61° 45-1 A = 0-8908S. Az.=S.5H2:6° 5.
—_——— B = 0-129 S. =127-4°T.
ntereept 11-0'Away —
e C = 1019 8.
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Course N.52-6°W. dist. 11-0, d. lat.=6-9" N., dep. = 87" W,
D.R. lat. 41° 15-0’ N. long. 175° 000" W.

d. lat. 6-8" N. d. long. 11-77 W.
IT.P. lat. 41° 21-8’ N. long. 175° 11-7" W.
e

P.L. trends 037-4° T.—217-4" T. through lat. 117 21-8" N, long,
175° 11-7" W.

EXAMPLE 194

Sun position line problems.

1. 29th August 1952, in D.R. position 29° 30’ 8., 138° 20" W. at
about 0830 at ship, when the chronometer showed 05h 48m 20s, an
observation of the Sun’s lower limb gave sextant altitude 27° 222"
index error 1-6” on the arc, height of eye 40 feet. TFind the direction
of the position line, and thelposition of a point through which it can he
drawn.

2. 28th October 1952, approximate time at ship 0850, in D.R.
position 35° 53-5’ 8., 138° 58’ K., the chronometer showed 11h 51m 43s,
sextant altitude of the Sun’s L.L. 48% 09’, index error 20" on the are,
height of eye 50 feet. From this data find the direction of the position
line, and the position of a point through which it can be drawn.

3. From the following data find the position line and the position
of a point through which it can he drawn.

Date at ship.—15th January 1952, D.R. position 32° 15" 8., 187 16" W.

Chronometer —The time showed by the chronometer 18h 31m 24s.

Body observed.—The Sun’s upper limb, sextant altitude 46° H3+4’,

index error 0-4 on the arc, height of eye 36 feet,
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4. From the following data, find the position line and the position
of a point through which it can be drawn.

Date at ship.—22nd September 1952, at about 4 p.m.
Estimated position.—Lat. Equator long. 160° 55" W.
Body Observed.—The Sun, sextant altitude upper limb 32° 42-¥",
index ervor 0-6" off the arc, height of eye 41 feet.
Chronometer.—Time showed by she chronometer 02h 26m 15s.
5. From the following information, find the direction of the position
line, and the position of a point through which it can be drawn.
Date ut ship.—18th December 1952. Time--about 0900 at. ship,
when the chronometer shewed 11h 44m 10s.
D.R. position.—Lat. 43° 12" N., long. 38° 25" W.
Body observed.—The Sun, sextant altitude lower limb 137 120,
index error 1:6" off the arc, height of eye 38 feet.

6. 19th October 1952, in D.R. position lat. 14°05-N., long. 27° 41 W.

at 09h 41m 02s G.M.T., the sextant altitude of the Sun’s lower limb was
14° 33-4', index error 1+4’ on the are, height of eye 30 feet. Find the
direction of the posifion line and the position of a point through which
it can be drawn.

Longitude method of obtaining the direction of the position line
and the position of a point through which it can be drawn.

By observation of a star

Steps in the problem.

There is no difference between the steps in this problem, and that
of the Sun, except in finding the *G.H.A., and, the student_should be
familiar with this fron the time azimuth problem. As a recapitulation.
the form of finding the *G.H.A. is shown.

d.p. or

iner.

G.H.A. o >
*S.H- “\ 3

*(3.H.A. (subtract fromi 360° if necessary)

Example.

From the following information find the direction of the position
line, and the position of a point throngh which it can be drawn.

*SHA. 349° 413 . (L~D) 11° 55-3'
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Date at ship.—1Tth December 1952. Time at ship.—Evening.
D.R. position.—Lat. 30° 10" 8., long. 127° 50" E.
Body observed.— Diphda, west of the meridian.

Sextant altitude.—47° 29:0", index error 0-4” on the are, height of eve
19 feet. : ' ‘

Chronometer.—Time by chronometer—13h 26m 00s.

G.M.T. 13h 26m 00s (17th)

.‘Y’d.p. 281° 05-8’ *S.H.A. 349° 41-3/
incr. + 6° 311’ *dec. 18° 14-7' 8.

e — lat. 30° 10-0 S.
G.H.A.«v 287° 36-9’ e

637° 18-9’
subtract 360°

*G.H.A. 277° 18-2’
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Formula:-—
hav P = [(hav ZX —— hav (lat. + dec.)] sec lat. sec dec.

Sext. alt.  47° 29-0’ n. hav 42° 366’ = 0-13202

index error — Q-4 n. hav 11° 558’ = 0-01079

obs. alt. 47° 28-6' n. hav 0 = 0-12123

dip — 4.3 :
— . hav 0 = 9:08361
A7° 24-3/ . sec 30° 10/ =10-06320

main corr. - - 0-9" Losee  IR" 147" ==10-02240)

true alt, 477 2347 . hav P - 9:16921
H0° = i

T.ZX 42° 366

L.H.A. 45° 117 A = 0577 N.

G.H.A. 277° 182/ B = 04658. °

long. 127° 535" E. ¢ = 0-122 N.

Az. = N. 84:5° W. = 275-5° T.
P.L. trends 005-5° T.—185-5° T. through lat. 30° 10" §., long.
127" 53-5" E.

Note.—Longitude East — G.H.A. least

Longitude West — G.H.A. best

The longitude is East; therefore, the *G.H.A. is subtracted from
the *L.H.A. (360° being added to the *L.H.A. if necessary).

~ The Marc St. Hilaire method of obtaining the direction of a position

line and the position of a point through which it can be-drawm—

By observation of a Star

Steps in the problem.

-Again the steps are precisely the same as in the Sun problem, with
the exception of finding the *L.H.A., which is done by finding the
*G.H.A., as previously shown, and applying the longitude to the
*G.H.A. (longitude east—add: longitude west—subtract) exactly the
same as In the time azimuth problem.

Example.
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The previous example worked as M.S.H.

G.M.T. 13h 26m 00s (17th)

rd.p.
iner.

G.H.A. v
*S.H.A.

subtract

*GLH.A.
long. E.

281° 05-8’
6° 31-1

287° 36-9’
319° 41-3'
637° 18-2
360°

277° 18-2
127° 50-0/

- 405° 08-2'

subtract

*L.H.A.

Formula: - -

360°

15 08

#SH.A. 349° 41-3

(lat.~dec.)

*dec. 18 114-7'S.
lat.  30° 10-0'S.

11° 558"

hav ZX — hav P cos lat. cos dec. - hav (lat T dec)

sext. alt.

47° 290

index error — Q-4

obs. alt.
dip

main corr,
true alt.
rhx
C.ZX

intercept

17° 286
= to4eg

17° 24-3
£ s

17° 234
90°

42° 36-6’
42° 33-8'

2%

l. hav 45° 08-2'
L cos 380° 10-0° ==
l. cos 18° 147" -

I

I. hav 0 S5

n. hav 0 e
n. hav 11° 55-3" _-

n. hav C.ZX =

A = 0577 N.
B = 0-465 S.

Away (¢ = 0-112 N.

9-16818
9-93680
997760

9:08258

0-12094
0-01079

0-13173
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o - 1 Py 3 2 ;.: 2 oy .y ;,‘ ':‘_t pa ._, 1»' & }_: & _'.' o Ky
a Sun 0 AZ: Nnggow.x,,ﬁ 275.595,?: ¥

.

Course 8. 84;5"_ E dist. 28; d. 14%.0-3' § p. 27 B,
D.R. pos. lat, = 30°.10-0" 8, - long. // =137>-50-0' E.

d. lat. = 038 dlngrL ¢ 32E
LT.P. lat. = 30° 10-9'S. ‘long. = 127° 53-2' E.

P.L. trends 005-5° T.—185-5° T. through lat. 30° 10-3’ 8., long.
127° 53-2" E. :

Intercept” :
108

EXERCISE 19B

I. From the following information find the direction of the position
line, and the position of a point through which it can be drawn.

Date at ship.—28th September 1952. Time—O08h 26m 35s G-M.T.

D.R. position.—24° 50’ N., 145° 10’ E.

Body observed.—Antares 42, west of the meridian. :

Seztant altitude.—30° 21-6, index error 0-8’ on the arc, height of

eye 40 feet.

2: From the following data find the direction of the position line,

and the position of a point through which jt can be drawn.

Date at ship.—6th October 1952.

Chronometer.—Time shown by the chronometer, 20h 59m 41s.

Body observed.—Alhena, west of the meridian. D.R. position 43°
05" N., 177° 16’ W.

Sextant altitude.—36” 55-2', index error 0-2' off the arc, height of
eye 44 feet.

3. 28th September 1952, in E.P. 17° 53-6’ N., 47° 30’ W., when thc

chronometer showed ‘08h 59m 16s, error 14m 53s slow, the sextant
altitude of Mirfak 9, west of the meridian, at morning twilight, was
40° 17" 30", index error 0’ 30’* on the are, height of eye 62 feet. Find
the direction of the position line and the position of a point through
which it can be drawn.

-
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4. 18th December 1952, chosen position 42° 40’ N., 172° 10’ W.,
sextant altitude Denebola 28, east of the meridian, was 43° 02° 10",
index error 1’ 20” on the arc, height of eye 58 feet, chronometer time
14h 27m 53s. Find the direction of the position line and the latitude
and longitude of the point through which it can be drawn.

5. 14th September 1952, in D.R. position 32° 10’ N., 31° 40’ E., the
sextant altitude of Arcturus 37, was 35° 19-0’, index error 1-4’ on the
arc, height of eye 42 feet, the star being west of the meridian.

Time at ship.—Evening twilight.

Chronomeler time.—16h 15m 35s, error 2m 30s fast.

Find the direction of the position line, and the position of a point
through which it can be drawn.

6. 29th August 1952, find the direction of the position line and the
position of a point through which it can be drawn.

G.M.T. of observation 23h 04 32s, D.R. position lat. 40° 593’ N.,

long. 56° 57" W., sextant altitude of Arcturus 37, west of the meridian,
was 39° 48’ 50", index error 0’ 40" off the arc, height of eye 30 feet.




EXERCISE 20 ° Nhiviesmol Lo
PROJECTION OF POSITION LINES

General Notes.

Read Chapter VILI, Principles for Second Males, for general ideas
on the theory of position lines.

In working problems, remember that every position line must be
drawn through some speécified position, depending on the form. of
observation used, and the method of obtaining the position line, thus:—

Latitude by Meridian Altitude.
P.L. trends 090° T.—270° T. through position

Latitude (by observation). Longitude (by D.R.)
Latitude by ex-Meridian Altitude.
P.L. trends (at right angles to the bearing) through position
Latitude (by observation). Longitude (by D.R.)
Longitude Method. ¥ N
P.L. trends (at right angles to the bearing) through position
Latitude (by D.R.). Longitude (by observation)
M.S.H. or Intercept Method.
P.L. trends (at right angles to the bearing) through position
Latitude and longitude of the intercept terminal point
Latitude by Polaris.
P.L. trends (at right angles to the bearing) through position
Latitude (by observation). Longitude (by D.R.)

In dealing with the following problems, plot everything. Indicate
the single position lines by a single arrow at each end of the P.L. and
the transferred P.L. by double arrows at cach end (as shown in the
cxamples).

Use the same scale throughout for d. lat., dep., and distance.
To take off a position, it then means that the d. lat., and dep. from

a known position must he measured, and the departure changed into

difference of longitude.

To plot a position, the difference of latitude, aad the difference
of longitude from a- known position must be obtained. Change the
. long. into dep., and plot the position by measuring the d. lat. and
dep., from the known position.

A scale of longitude and a scale of distance and d. lat. can be con-

structed and used, but this is not necessary unless a question definitely

states that this must be done.
’ 120
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Note that any two position lines can be crossed (except those from
two latitudes) to obtain a ship’s position, and, this includes position
lines from observation of shore objects.

In cases where the body observed for aun ex-Meridian Observation is
very close to the meridian, it is often assumed that the P.L. trends
090° T.—270° T., and a similar assumption is often made in the case
of observations of Polaris.

Example 1. To find the position of the Intercept Terminal Point.

On EL'\'(‘.SH(‘l in Chosen Position Lat. 50° 16" N., long. 32° 20" W., an
observation of the Sun gave T.ZX 34° 58-0', C.ZX 35° 06-0, bearing
155° T. Plot the position line using a scale of 1 in. to 1’ of are. :
i T T.ZX 347 580

CZX 35" 060

A Intercept 80" towards
I Description of plot.
J 4 represents the chosen
.'zé . position.
i A4 B—the intercept.
't;l f B—the intercept terminal
l - point.
L

Oy
By measurement.—d. lat.—7-2'S., dep.—3-4 M. W,

4 lat. 50° 16-0'N. long. 32° 20-0'W.
d. lat. 7-2'S. . long. H-3'E.

B lat. 5()‘i 08-8'N. long. 32° 14-T'W.
P.L. grends 065° T.—245° T. through lat. 50° 08-8' N., long. 32°14-7" W.

Notes:—

1. Chosen position is a position used in determining an intercept.

2. W hou,.m practice, the position of the L'T.P. is required, it is found
by using the traverse table.  The hearing is taken as course, the
llntercept as distance, and the corresponding d. lat. and dep. are
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3 : it Position by observation.
. The d. lat. is applied to the lat. of the chqsen position, y
za;alifl:n}?: mean G1351(1',i13x1(1(3 is Eged to convert the dep. into d. _1(;;ng- Lat. 48° 03-7'N., long. 27° 47-8'W.
The d. lat. and d. long. are named theﬁ%‘l:i‘i%?tlllle .coturs'e lftt]ilse;:v:; Note.—The departure of 1-4 M. is changed into d. long. by using
cept is towards, the names being reversed if. the mercep . mean latitude 48° 00'.

F—Position by observation.

Example 2.—Simultaneous observations by Marc St. Hilaire'a method.
Using D.R. position lat. 47° 56’ N., long. 27° 50" W., simultancous
observations of two stars gave:— '
(1) bearing 148° T., intercept 5 away.
R R W sy (1) Longitude 36° 15'W., Bearing 060° T.
R A (2) Longitude 35° 50'W., Bearing 300° T.
Find the ship’s position.

Example 3.—Simultaneous observations—longitude method.

By using D.R. latitude 25° 20’ N., simultaneous observations of two
stars gave:—

T T | 98] T
-+ >

i

|

|

[
jme

-+
11

il §

iRt ,
Scale 4 sm. sq. = 1’ of arc. Scale 1 sm. sq.=1' of arc
By measurement from 4 to F. Descriplion of plot. . Description of plot :
. lat. = 7.7' N.  dep. = 1-4 M.W. A——tﬁe D? I)O?tzr;;nin 8 Long. 4 36°15'W.  in lat. 25° 20 A—represents the position
A . At R pthat. ot ik 089X~ . B35°50W. d long 2E. fortheP.L.150°T.—330°T.
| i e T e 238° T. g W ; 5
l Blat. 48° 03-7'N. loug. 27° 47-8'W. (—the I.’ll“.l’. for P.L. 155° T. d. long. 25'E. =dep. 22.5M. E. = B—the position for P.L.
. = E (=} B A= __3350 r 5 P

030°T.—210°T.
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By measurement from [ to /. F—the ship’s position
d. Tat==19-3'S. dep.=11-1M.E.
Pos. A Lat. 25° 20-0'N. long. 367 15-0"W.
d. Lat. 19-3'S. . long. 12-3'K.

Pos. F. Lat. 25° 00-7T'N. long. 361(—)72:7'_“;
Steps in the problem.

1. Plot 4, the D.R. latitude and longitude by observation, the
position for the position line 150° T.—330° T.

2. With the departure corresponding to the. difference in longitude

hetween the positions for the position lines, plot position B, and through
it, draw the position line 030° T.—210° T.
Where the two position lines intersect, (F), is the ship’s position.
Measure the d. lat. and the departure from 4 to F.
With the mean latitude between 4 and F, change the dep.
into . long.

6. The d. lat. and d. long. applied to the lat. and long. of 4, then
give the position of F.

3.
1.
.

Example 4.—Marc St. Hilaire and latitude by meridian altitude.

In D.R. position lat. 30° 15" N., long. 26° 40" W., an observation of
the Sun gave bearing 110° T. intercept 6-5’ towards. The vessel then

steamed 245° T. 20 M., when the latitude by meridian altitude of the

Sun was 30° 00’ N. Find the ship’s position at noon. -
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By measurement from 4 to Z. Scale

dep. 13-4 M.W.
4, lat. = 30° 15-0'N. long.

1 small square = 1’ of arc
26° 40-0'W. Description of figure.

I

d. long 15-5"W. A—the D.R. position.
———— A B-—the intercept.
F,lat. = 30° 00-0'N. long. = 26°55-5'W. B—the intercept term-
—_— —_— inal point.
Position at noon:— BC—the run

lat. 30° 00" N., long. 26° 55:5" W. C—the position for the
transferred P.L.

D—the position for the
2nd position line

F—the position by ob-
servation.

Steps in the problem. .

1. Plot the D.R. position 4—selecting the intersection of two main
lines on the graph paper.

2. Measure with a protractor the direction of the bearing 110° T.

3. Measure A B the intercept of 65’ towards.

4. Draw the position line through the intercept terminal point—B.

5. From B lay off the direction of the run, 245° T., and measure
the distance 20 nautical miles. :

6. From 4, measure the d. lat. of 15:0’ between the D.R. latitude
and the observed latitude, and plot D on the meridian of €. Through
D draw the position line 090° T. -270° T. obtained from the meridian
altitude observation.

7. Transfer the 1st position line through €, and where it cuts the
2nd position line is the ship’s position.

Notes.——

1. Mark the position lines with a single arrow at each end, and the
transferred position line with two arrows at each end.

. Indicate the run by a pecked line.
. Put a ring around the ship’s position—F.

S

[ B U]

. Precisely the same steps are followed in all problems where there
is a run between the observations.

6. If a set and drift is experienced, lay it off at the end of the course
and distance steamed.

7. In dealing with these problems, always—from thé position for the
Ist position line, lay off exactly what the ship has done between the
two observations, and through the point so obtained, transfer
the 1st position line. Where the transferred position line cuts the
2nd position line is the ship’s position at the 2nd observation.

. Always measure the run from the position for the 1st position line,
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Example 5.—Longitude and latitude by meridian altitude.

By using D.R. lat. 28° 10’ 8., an observation of the Sun gave long.
135° 18’ E., Sun’s bearing 070° T.  The ship then steamed 080° T. 30 M,
and the set and drift experienced was 285° T. 8 M. A meridian altitude
observation of Venus then gave latitude 28°13’ 8. Find the ship’s
position at each observation. '

|
= \ ‘
Ti2asi TtI8IM
: :' L‘,i..p'l
IR \N—=—
T+ =T \i .
e [ ]
Tt .50 e .
SEI\: ety EooTw' \ 8
\ D+ \a Fl
\ : f"' vé- i:
\ R
// y’
Hor
\
By measurement from 4 to F’ dep. = 25°7 M. Scale

A, lat. = 28° 10:0'S. long. = 135° 18-0'E. 1 small square =
d.long. = 0°29-1'E. 1’ of arc.

F',lat. = 28°13-0'S. long. = 135°47-1' E.
Description of figure,

A—the position for the
! P.L. 160°T.—340°T.
135° 18:0'E. 4 B—the course and

By measurement from 4 to F
d. lat.=10-3'S. dep.=3-9 M.

A, lat.= 28°10-0'S. long.

I

d. lat. = 10-3'S. d. long. 4-4'E. distance
—_— —_— BC—the set and drift
F, lat.= 28°20-3'S. long. = 135° 22:4'K. C—the position for the

transferred P.L.
D—the position for the
21’1(1 P.L.
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F’'—the position at the
2nd observation

F—the position at the
1st observation.

Position at 1st observations:—

Lat. 28° 20-3'S., long. 135° 22-4" E.
Position at 2nd observation:—

Lat. 28° 13’ 8., long. 135° 47-1, E.

Steps in the problem.

The steps in this problem are precisely the same as in the previous
example, except that the position for the position line being known,
it, and not the D.R. position, is first plotted.

To find the position on the 1st position line, it is simply a matter of
transferring backwards through F, the course and distance made good
between the observations (in this case AC). Where this cuts the 1st
position line was the ship’s actual position when the first observation
was taken. To find the latitude and longitude of F, measure the d. lat.
and the dep. from 4 to F. Change the dep. into d. long. Be careful
to use the mean latitude of the two places dealt with when changing
dep. into d. long.

Example 6.—Longitude observation and latitude by ex-meridian altitude,
with a run between.

An observation in D.R. position lat. 42° 30" N., long. 32° 00’ W.,
gave long. 32° 08" W., bearing of the observed body 050° T. The ship
then ran 075° T. 35 M., when an ex-meridian altitude observation gave
lat. 42° 44’ N., bearing of body 170° T. Find the ship’s position.

By measurement from 4 to F. Scale
d. lat. = 13-2" N., dep. = 30-1 M.E. 1 sm. sq. = 1’ of arc.

4, lat. = 42° 13-0O'N. long. = 32° 08:0'W. Description of figure.

d.lat. = 13-2'N. d. long. = 406'E. A—the position for the
—_— —— 1st P.L.

F,lat, = 42° 26-2'N. long. = 381°27-4'\V. AB—the course and

S oleicans e dist. steamed.
B—the position for the
transferred P.L.
(' —the position for the
P.L. by ex-meridian
€ altitude.
F-—the ship’s position.

Steps in the problem.

L. Plot 4 the position for the 1st position line.

2. Measure the bearing and plot the position line.

3. Measure the run from 4, and obtain the position for the transferred
position line (position B). '
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4. Plot C the position for the position line by the ex-meridian
altitude observation. Note that the position line must be drawn
through the latitude by observation and the D.R. longitude, in this
case the longitude of B. Therefore, to plot C, measure along the meri-
dian of B, and from the parallel of 4, the d. lat. between the D.R. lat.
and the lat. by ex-meridian altitude. If some longitude, other than that
of B, is used in the ex-meridian observation, then change the d. long.
Detween this longitude and the longitude of the first plotted position
into departure. Then measure thed. lat. and dep. from the first plotted
position in order to plot the position of the point through which the
position line by ex-meridian observation is to be drawn.

Example 7.—Two position lines by Mare St. Hilaire, with a run between.

Using selected position lat. 23° 40" S., long. 98° 50" E., an obser-
vation of a star gave bearing 117° T. intercept 10" towards. The
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ship then ran 254° T. 27 M., when a second observation gave bearing
996° T. intercept 6-8’ away. Find the ship’s position.

By measurement from 4 to F. Scale

d. lat. =55’ 8., dep. = 13-8 M.W. 1 sm. sq. = 1 of are.
A, lat. = 23° 40-0’ 8. long. = 98° 50-0" E.

d. lat. = 55" 8. d. long. == 15-1" W.

F,lat. = 23° 455’ S. long. = 98° 349’ L.

Ship’s position:—Lat. 23° 45-5" ., long. 98° 34-9" E.

Description of figure:—

A—the 1st D.R. position.

AB—the intercept at the lst observation.

B—the intercept terminal point, and position for the st position line.
BC—the run between the observations.

C—the position for the transferred position line.

CD—the 2nd intercept.

D—the intercept terminal point and position for the 2nd position line.
F—the position by observation.

Steps in the problem.

1. Plot position A4, the selected position.

2. Lay off the bearing, and measure the intercept.

3. Plot the position line through the intercept terminal point.
4. Measure the run from the position for the 1st position line.

5. C is the position used for the 2nd observation (unless some
chosen or selected position is stated). Plot the 2nd position line.

6. Transfer the 1st position line through the end of the run, and where
it cuts the 2nd position line, is the ship’s position.

Example 8. - Position line from observation of a celestial body combined
with the position line from observation of a shore object.

An observation of a celestial body gave bearing 220° T. and long.
115° 02’ E., by using D.R. lat. 32° 00’ S. Later, a point of land (lat.
32° 00’ 8., long. 115° 31’ E.) bore 070° T. Between the observations
the vessel steamed 145° T. for 17 nautical miles, and then 063° T. for
12 nautical miles. Find the vessel’s position.
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By measurement from 4 to F:— Scale
d. lat. = 3-7" 8., dep. = 15 M.E. £ in. = 1’ of arc.
4,lat. = 32°00-0'S. long. = 115°02-0'E. D.R.long.=115° 02'E.
d. lat. = 3-7'S. d.long. = 17-TE. P,long. =115° 31'E.
F,lat. = 32°03-7'S. long. = 115°19-7'E. d.long. = 29'E.

dep. = 256 M. using
mean lat. 32° 8.
Ship’s position:—Lat. 32° 03-7' 8., long. 115° 19-7" E.

Description of figure:—
A—+the position for the 1st position line.
AB and BC—the courses and distances steamed.
P—the point of land.
F—the ship’s position.
Steps in the problem.
1. Plot the 1st position line and the courses and distances steamed.
2. To plot P, the position of the point of land, change into dep.
the d. long. between the longitude of the point of land and the longitude
of A. With the d. lat. and dep. measured from 4, plot the position of P.
3. Through P draw the bearing. kel
. 4. Transfer the 1st position line through the end of the run, and
so find the position F.
5. Measure the d. lat. and dep. from 4 to F.
6. Apply the d. lat. to the latitude of 4, and with the mean latitude,
change the dep. into d. long., which, applied to the longitude of 4,
will give the longitude of F.

Note.—The position lines from any two observations can be combined.
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Miscellaneous examples.

These examples can be solved either graphically, or by calculation.
Many of the previous examples can be solved by calculation (including
use of the traverse table). These methods were not shown for two
reasons; firstly, it is most essential to be thoroughly familiar with the
graphical methods; secondly, the graphical methods being known, the
solving of the problems by calculation or by use of the traverse table
becomes obvious.

Example 9.

I}l fog, a vessel anchors in D.R. position 48° 58" N., 02° 25" W.
During a clearance in the fog, & light-house in lat. 48° 41-1’ N., long.
02° 19-2" W., was observed bearing 180° T. Later, the fog cleared and
an observation of the Sun gaye longitude 02° 30° W., and bearing of
the Sun 230° T. How much in error was the D.R. latitude?

T I
1
I/\
N
oL
N
gV
5 N
DF
PN
A
I
Scale
1 sm. sq. = 1’ of arc.

Description of plot:—
P—the position of the lighthouse.
. L—the position for the P.L. by longitude observation.
F—the'ship’s position.
Pos. for P.L. lat. = 48° 58-0' N. long. = 02° 30-0' W.
Light-house lat. = 48° 41-1' N. long. = 02° 19:2’ W.

d. lat. = 169’ N. d. long. = 10-8" W.
With mean lat. 48° 50’, d. long. 10-8’, dep. = 7-1 M. W.
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By measurement:—
d. lat. between L and F = 8-5".
Error in D.R. latitude = 8-5" N.
Problem solved by calculation:—
~° An approximate figure, similar to the exact one shown, must be
“drawn. The d. long., and the dep. must be obtained as shown, then,

in Traverse table: — ¢
with course S. 40° E. and dep. 7-1, the d. lat. = 8-5.

Error in D. R. latitude = 8-5" N.

Example 10.

On a vessel at anchor, an observation of the Sun, during the after-
noon, gave longitude 05° 05" W. by using lat. 50° 04’ N. Vertical sextant
angle observations taken later, put the ship 4 M. South and 6 M. East
of this position. What was the Sun’s true bearing?

" By plotting:—
Description of plot:—
L—the position by D.R lat. and long. by observation.
LS—+the distance South.
SD—the distance East.

L
[S
J
T
1

s H HiVHTHA

N

—=

Scale
2 sm. sq. = 1 M.

The position line must pass through position L, and it must also
pass through D, since that was the ship’s actual position. Therefor’e
a line at right angles to the line joining L and D will give the Sun’s
true bearing.

Sun’s bearing = 214

a rl\ —
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By calculation:
From a figure similar to LSD, in the plot,
@
tan [ . %m 15
L — 56° 1Y’ .. direction of LD = S. 56° 19’ E.
Hence Sun’s hearing == 213° 41’ T.

Example 1.

A morning observation of the Sun worked with lat. 42° 10" N. gave
long. 35° 20" W. and when worked with lat. 42° 20’ N. gave long.
35”7 03" W.  What was the Sun’s bearing?

By plotting: -
1st obs., lat. = 42° 10" N. long. — 35° 200W. M.L. 42° 15’

2nd obs., lat. — 42° 20" N, long. = 35° 03'W. . long. 17’
e dep. = 11 M.
de lat.” = 10" N. d. long. == 17T'E.
Va
C
arraTrs Scale
! p 1 sm. sq. = 1" of arc
T A4 Description of plot:—
49 B A—first position for P.L.
T A o B—second position for P.L.
L

The position line must have passed through A and through B.
Therefore by joining these two points, the position line is obtained, and
the Sun’s bearing will be at right angles to this direction.

Sun’s bearmg = 138° T.
By calculation:—
From an approximate figure similar to the plot, and using the
traverse table;—
AC (d. 1at.) 10, and CB (dep.) 11, give angle equal to 48°.
o Pl trends 0487 T, —228° T., so that Sun’s bearing = 138° .
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PROJECTION OF POSITION LINES

1. Given chosen position lat. 40° 20" N., long. 18° 30" W, 0.ZX =
38° 10:0’, 0.ZX = 38° 20-0’, azimuth = 120° T. Plot the position
line, using scale of 1 em. to 1 nautical mile, and state the position of
the intercept terminal point.

9. D.R. position lat. 20° 20" S., long. 27° 30" W., true altitude =
55° 98", 0.ZX = 34° 26’, azimuth 235° T. Plot the position line, using
- scale of 1-in. to 1 M. State the position of the intercept terminal
point. :
3. In D.R. position lat. 40° 00’ N., long. 30° 00" W., an observation
of the Sun gave true altitude 45° 02'. The calculated zenith distance
was 45° 04', and the azimuth was 140° T. Plot the position line using
a scale of 1 in. to 1’ of arc, and state the position of the intercept terminal
point.

4. From the following simultaneous observations, find the ship’s

position.
Sun — bearing 130° T. intercept 6-0" towards
Venus — ., 210°T. ' 8:0’ away

The selected position was lat. 50° 10" N., long. 44° 20" W.

5. In estimated position lat. 40° 20" N., long. 34° 20’ W., simul-

taneous observations gave:i— .
Sirius — bearing 136° T. intercept 10-0" awa, }Find ship’s
Venus — ,,  286°T. oA 8-0’ towards position

6. In D.R. position lat. 48° 10" N, long. 50° 14’ W., simultaneous
observations of two stars gave:—

1. longitude 50° 08" W.  azimuth 070° T.
2. ,,  b0° 20" W. ,»  330°T.

Find the ship’s position.

7. By using D.R. lat. 25° 20 N., simultaneous stellar observations
gave:— '

1. longitude 36° 15" W.  bearing 060° T.
2. . 3b° KO W. . 300°T.

Find the ship’s position.

8. From a vessel steering 035° T. a point of land bore 330° T. After
the vessel had steamed 30 nautical miles, the point bore 250° T. Find
the distance off the point at the second-observation.

9. In D.R. position lat. 23° 40’ N., long. 52° 30" W., a stellar obser-
vation gave intercept 4’ towards, and bearing 040° T. The vessel
steamed 090° T. at 12 knots through a current setting 000° T. at 2-5
knots. 2 hours later, another observation gave the intercept 5" towards
and bearing 120° T. TFind the ship’s position at the 2nd observation.

PROJECTION OF POSITION LINES 135

10. By using D.R. lat. 34° 11’ N. the longitude by o ati 5
42° 25" W., bearing of the Sun being 121° Tg and 10{ryre:;§gdf(;on ’}‘VE;
ve?ssel steered 042° T. until noon, when the latitude b;f meridiin aititude
of the Sun was 34° 11’ N., and the log read 72. Find the I)OSitiO;l at
noou.

11. An observation of the Sun gave longitude 36 58’ W. : ring
130° T., by using D.R. lat. 29° 32% S. The ship thengst\lm.ni:&i Zt’))gg;’n'i‘#
for 27 M. In a current setting 090° T. 5 M., when the latitude by meridian
altitude of the Sun was 29° 06" S.  Find the ship’s position at noon‘.

12. In D.R. lat. 34° 20’ N. an observation of a star ga i

12 : ; servat 8 ave | 3
4;7) 58 tW., m;d bea}tl'lng of the star as 222° T. At the 2nme Ot?r%llsu;l;l
observation of another star gave longitude 47° 46’ W., : i
142° T. Find the ship’s pos?tion. B B DORTR

13. By observation in D.R. position lat. 53° 47" 3., long. 178° 37’ W

‘ » iR, 5 ., long. 178° 37" W.,
the bearing (())f the Sun was 076° T. intercept 11’ away. The ship
then ran 284° T. for 47 M. through a current setting 256° T. for 7 M
Zw:hen a second.observatlo.n of the Sun gave bearing 284° T., intercep‘é
5" towards. .Fmd the ship’s position at the second observation.

14. By using selected position lat. 16° 41’ S., long. 163° 29’ E., an
observation of the Sun gave intercept 18’ away, bearing 055° T. "The
shx}?ﬁ t}12c,n ts‘ceaméed 21§)8° T. 33 M., when a second observation gave inter-
cep owards, bearing 332° T. Find the ship’s iti
i g n e §h1p s position at each

15. An observation of the Sun worked with lat. 42° 17

: bser: ) 2 17 8. g
;cg]%}tude 1’}7? 43" E., bearing 123° T. The ship then steamed 23720&\%8

., until noon, when the latitude by meridian altitude of .
was 42° 27" 8. Find the ship’s position at noon. g SN

16. In D.R. position lat. 39° 39’ N., long. 130° 47’ K i

- ) ? ig g.130° 47" K., an observat
of the Sun gave intercept 4’ towards, bearing 160° T. [ Ijalzef)r) : r::::gsg
:))bsgrvatlon., using lat. 39° 09 N. gave longitude 130° 47’ E., bearing
200° T. Find the ship’s position at the second observation if during
the interval the ship ran 196° T. 20 M. and 186° T. 18 M. °

17. During the forenoon, the longitude was work:

). : ed out on a vesse
at anchor. Fog then set in. Later the fog cleared, and ;e‘;::;ﬁ
angle observations put the ship 6 M. north and 5 M. east of the
observed position. What was the true bearing of the Sun at sights?

18. An a.m. sight of the Sun when worked with la °55' N. ga

{ ; t. 51° 55" N. g
longltucle 203’04 W., and when worked with lat. 52° 05 N. gave 1(;);:‘,1(-)
tude 19° 545" W.  What was the true bearing of the Sun? ¢

19. An, observation worked with D.R. lat. 48° 20’

12 ) X .R. lat. N. gave long.
35° 17" W., and bearing 127° C. The vessel then steamed for 4 houl(;s‘
at 11 }(r{)ots and a current set 090° T. at 3 knots. The course steered
was 1.1)4 1C., diy. 'o°hE., var. 12° W., wind N.KE., and leeway 5° ‘&
second observation then gave a star’s bearing 252° C. i 10’
towards. Tind the ship’s position. g et




EXERCISE 21
TIDES

Read Chapter 1X., Principles for Second Males.

Steps in the problem:—

The steps in the problem will vary slightly according o the method
employed, viz.:--(1) finding the correction to mean tide level by using
the traverse table, (2) finding the correction to high water, or to low
water, by the tables in the front of the tide tables, (3) finding-the-height
of tide by means of a scale drawing. So far as the examination work
is concerned, any one of the methods may be used—the first is shown
lere. The answer obtained must be within 0-5 feet of a correct result.

1. 1f the time given is other than zone time, then bring it to the
zone time for the port. In the tide tables for European waters, G.M.T.
is the zone time used throughout.

9. Pick out the times and heights of high water and low water.

The two “tides” must follow one another, and they must lie one
on each side of the given time.

Note that the 24 hour notation is used for the times.
make the picking out of the required times, easier.

This should

Examples:—
Time 07h 52m (15) Extract from tables
H.W.=11h 06m L.W.=04h 48m \
H.W. - LW,
Time Ht. | Time Ht.
Time 13h 50m (15) HM,; Ft. | H 1\/—I—> Ft.
HW.—11h 06m L.W.=17h I5m 1106 126 {0448 50 |15
92324 12:4 |17 15 ‘ 45
Time 20h 30m (15) . — lops2 22 l 16-
H.W.=17h 1/ m L.W.=23h24m 1205 . 125 {1811 3:6 1

Time 03h 10m (16)
H.W.=23h 24m (15) L.W.=05h 52m

5. Find the interval from high water or low water, whichever is the
nearer to the given time.
4. Find the duration of the tide, ¢.c., the time of rise or full.
136
¢
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5. Fiad the height of M.T.L. above datum. To do this, add the heights

Zf éligh water and low water, and divide by 2, if both heights are above
atun.

If the low water is below datum (this is indicated by an asterisk
against the height) subtract the low water height from the high water
height and divide by 2.

This is the same as finding the mean latitude, when, (1) the latitudes
Lave the same names, (2) the latitudes have different names.

6. Find the half-range (}R).—The range is the difference between

the heights of high water and low water, and, the M.T.L. being midway
hetween the two, then,

4 range — high water height —— M.UT. L.
Example:-
Given:-- Height of high water — 156 ft. and height of low water
~ 18 ft. '

To find (1) the height of mean tide level, (2) the half-range.
High water height = 156 ft.
Low water height = 4-8

2)20-4

M.T.L. = 102 ,,
4 Range = b4 |,

7. Calculate the angle from high water, or from low water, whichever
the interval is taken from. '

5L Interval x 180°
Duration
8. Find the correction to M.T.L.—Enter the traverse table with 6
as course, and the half-range as distance, then
thg d. lat. = the correction.
1f the interval has not been taken from the nearer “‘tide’, 0 will

il

exceed 90°—in this event take 0 from 180° and proceed as already ex-

plained.

9. Apply the correction to the height of M.T.L.

0 from high water—correction is added to M.T.L.

0 from low water—correction is subtracted from M.T.L.
The result is the height of tide above datum.

10. State the required answer at the end of the problem.
K



138  PRACTICAL NAVIGATION FOR SECOND MATES

Example 1.
Find the height of tide off Swansea at 09h 10m 00s G.M.T. on
8th January 1949.

h m ft. h m 1t.
H.W. time 11 46 ht.21-7 L.W.time 05 25 ht. 8-1
Zone time 09 10 H.W. time 11 46 ht. 217
Interval = _‘:’.—3_6— Duration 6 21  2)29-8
W. —
o g MIL. 149
L Range = 63

Int. X 180°

" Duration

156 X 180°

A 381

== 73-7° from H.W.

) j
Mawae

e

h of water

_Height of_

_Dept

////7,/7/./:7'77////7///7///
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With course 734°, and dist. 6-8, d. lat. = 1-9
1.e., correction = 1-9 ft.

Ht. of M.T.L. = '14-9 ft. abeve datum

Correction = 19 ,,

Ht. of tide = 16-8 ft. above datum

Height of tide off Swansea = 16-8 ft. above datum.

Notes.

1. If the correction to apply to the leadline is required, the problem is
precisely the same as the example. The correction to apply to
the leadline before comparing with the depth on the chart is simply
the height of the tide above datum at the time of taking the cast.
The correction is therefore to be subtracted from the leadline
depth, if the height of tide is above datum, but added if the height
of tide is below datum.

If in the example, the correction to apply to the leadline had
been asked for, the answer to the question would have been:—
“Correction to apply to the leadline = 16-8 ft. to subtract.”

2. If the actual depth at any time is asked for:—proceed to find the
height of tide, then, if it is above datum, add to the given depth,
but if the height of tide is below datum, then subtract it from the
height of tide. |

Had the actual depth, where the chart showed 3 fathoms, been
asked for in the Example, it would have been found thus:—
Depth on chart = 18-0 ft. below datum
Height of tide = 16-8 ft. above datum

Actual depth = 34-8 ft.

3. If the height of a light-house above sea-level is required: —

Again proceed to find the height of tide. Remember that the height
of a light-house (actually the height of the focal plane of the light) .
is given above mean high water springs (M.H.W.S.), the height of
which is given above datum.

Thus, suppose the example had said, “Find the height above
sca-level of a light-house 60 ft. high (M.H.W.S.=42 ft.)

Ht. of It.-ho. = 600 ft. above M.H.W.S.
» » MHWS. = 420 ,, ,»  datum
o 1t.-ho. =102-0 ) ”» i
» 3 tide E== 16.8 ER: iRl »

. 5 16.-ho. — 852 ,, ,  sea level
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Note. In the hack of the tidetables for Kuropean waters is a section
which gives the heights of M.H.W.S.," MH.W.N,, M.L.W.S., and
M.L.W.N. with the differences for Sccondary Ports. These four
quantities are given in black type for the Standard Ports.

4. If the time is asked for:—

The problem, again, is almost identically the same as in the first
example, except that the angle from high water or low water must
first he obtained by using the height of tide, M.T.L., and the half-range.

Then from the equation:—

Interval 0°
Duration  180°

Find the interval from high water or low water, i.e., from which-

‘ever 0 has been measured.

Example 2. S
Off Stornoway, what is the earliest time on the morning of 16th
March, 1949, when there will be a depth of 28 feet on a patch marked
3 fathoms on a chart?
h m ft. ; h m ft.
HAW. time 07 44 ht. 156 L.W. time 01 43  ht. *0-9
LW. ,, 01 43 ,, *0:9

Duration = 6 01  2)14-7

M.T.L. = 735 } R = 825 ft.
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Depth on chart 18:0 ft. below datum.
Actual depth ~ 28-0 ,

Ht. of tide 10-0 ,, above datum
I M.T.L. 7'35 ” s T

EE)

Correction 2:65,, , M.T.L.

From the traverse table, with:— \
dist. 8-25, and d. lat. 2:65 0 = T1° from H.W.
0° x Duration
180°

— 143 mins.
~= 92h 23m from H.W.

Tnterval=

Time of HW. = 07h 43m
Int. before = 2 23

Time = 05 21
Earliest time at whlch there will be the required depth is 05h 21m
16th March (Zone Time)

Notes.
1. In these problems be careful to note whether a rising tide or a falling
tide is to be dealt with.
If the earliest time is required-—use a rising tide.
o If the latest time is required --use a flllmu tide.
Thuy, if in the example, the latest time on the morning of 16th
March had heen required, the “tides™ used would have heen:
H.W. time 07Th 44m, L.W. time 14h 17m.
CIf the local mean time is required, change the d. long. between
*the longitudes of the place and the standard meridian into time,
and apply in the usnal way, to the zone time found.
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EXERC.ISE 21
TIDES

«1. Find the height of tide at 16h 40m G.M.T. off Swansea, 16th
January, 1949.

«2. bth March, 1949, at O5h 50m G.M.T. find the height of tide off
Stornoway.

3. 9th November 1949, at 20h 00m zone time, find the depth of
water on a 4 fathom patch off Londonderry.

_4. 25th March 1949, at 07h 31m G.M.T. off Mumbles Lt. House,

find the height of tide above datum. &

e 5. 21st December, 1949, at 08h 20m zone time off Cuxhaven, a
vessel drawing 19 feet of water passed over a 5 fathom patch. Find
the depth of water under her keel.

x6. 22nd January 1949, find the height above sea level of Mumbles
Lt. House (58 ft.) at 19h 00m G.M.T. (M.H.W.S. 285 ft.)

7. Find the correction to apply to the depth obtained by a cast of
the lead taken at Olh 40m S.M.T. off Cuxhaven on 22nd October 1949.

8. Find the depth on a 4 fathom patch at 02h 00m L.M.T. off
Stornoway, 6th March 1949. -

9. At what time will the tide have risen to 8 feet above datum on
the evening of 5th March 1949, off Stornoway?

10. Off Stornoway 15th March 1949, find the jcorrection to apply
to the lead at 18h 25m G.M.T. Find the actual depth of water if
the chart showed 4 fathoms.

» 11. Find the earliest time on the morning of 19th February 1949,
when a vessel off Swansea can, with a draught of 26 feet, cross a 3
fathom patch with a clearance of 3 feet.

12. 24th September 1949, find the depth of water under the keel of
a vessel drawing 14 feet, and crossing a 2 fathom patch off Londonderry
at 1840 Zone time. 1

13. 16th February 1949 off Queenstown, find the time whenthe—
actual depth on a 4 fathom patch, during the evening, is 34 feet.

14. Off Londonderry, on the night of 27th October 1949, find the
carliest time when the actual depth is 15 feet on.a patch marked 2
fathoms on the chart.

15. Off Stornoway, 16th March 1949, what is the earliest time at
which a vessel drawing 28 feet and aground, on a 3 fathom bank, will
float?

REVISION PAPERS
REVISION PAPER 1

1. At a position off Queenstown, the depth is given on a chart as
5 fathoms. Find the actual depth at 03h 45m 00s GAMLT. on 1st
January, 1949.

2. In D.R. position 34° 20" N., 47° 50" W., simultaneous observations
of two stars gave:—

(@) long. 47° 58’ W.' * bearing 222° T.
(b) long. 47° 46" W. ' * bearing 142° T.

Find the ship’s position. j "
& 3. From lat. 37° 10’ 8. a vessel steams 210° T. and makes a d. long. -
of 11° 30’. Find the final latitude and the distance steameds

4. 16th January 1952, in E.P. 38° 25’ 8., 25° 20° W., the sextant
altitude of Antares 42, on the meridian, was 78° 00" bearing 000° T.,
index error 4-6’ on the arc, height of eye 22 feet. ' Find the latitude
and the position line.

5. 18th January 1952, the sextant altitude of Mirfak 9, on the
meridian below the pole, was 13° 13-6, index error 0-8' on the arec,
height of eye 46 feet. Find the latitude and the position line.

6. 29th August 1952, in D.R. position 25° 20’ N., 162° 12" W., at

‘ 18h 23m L.M.T., the Sun set bearing 271° C. Find the true amplitude,

and the deviation, the variation beiyg 12° E.

7. 90th December 1952, at 08h 19m\00s A.T.S., the Sun bore 130° C.
to an observer in 37° 20’ N., 12° 15" W\ where the variation was 5° W.
Find the true azimuth and the deviation.

8. 14th December 1952, at 03h 20m 00s S.M.T., an observation of
the star Bellatrix 13 gave a bearing of 292° C. The observer’s D.R.
position was 39° 21’ 8., 100° 13’ W. Find the star’s true azimuth,
and the deviation, the variation being 20° E.

9. 29th August 1952, at 18h 50m 00s L.M.T., in lat. 42° 03" N.,
long. 17° 30' W. an observation of Polaris gave sextant altitude 41°

. 26-0', index error 2-6’ off the arc, height of eye 23 feet. Find the latitude -

and the position line. :

10. 16th January 1952, in D.R. lat. 48° 55’ S., long. 98° 40" W. an
observation of the Sun’s lower limb was taken. The sextant altitude
was 61° 25’, index error 1-6’ on the arc, height of eye 40 feet. The-time
shown by the chronometer was 06h 14m 26s. Find the latitude of the
point in long. 98° 40" W., through which to draw the position line, and
find also, the direction of the position line, ‘
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L1. 17th September 1952, in D.R. position 37° 450" 8., 137° 38" K.,
at about 0830 a.m., an observation of the Sun’s lower limh gave sextant
altitude 28° 28', index error 2:0" off the are, height of eye 36 feet.
The time by the chronometer was 11h 17m 40s, its error on G.M.T.
being 5m 57s slow. Find the direction of the position line and the
position of a point through which it can be drawn.

12. From the following data find the direction of the positiontine
and the position of a point through which it can be drawn.

Date:—16th January 1952. D.R. pos. lat. 41° 35" S., long. 154
52:5" W.

Sextant altitude of Menkent 36, 58° 26-8’, index error on the arce
2-4', height of eye 38 feet. G.M.T. of observation 19h 23m 20s.

13. From the following data, find the direction of the position line
and the latitude of the point in long. 30° 20" W. through which it is
drawn. D.R. position 45° 16" N., 30° 20" W.

Sextant altitude of  Ophiuchi 48° 21’, index error 2-2’ on the are,
height of eye 25 feet.  A.T.S. of observation 18h 36m 02s 18th September
1952. .

14. 17th January 1952, in long. 32° 50" E., the correct H.A.T.S.
was 3h 11m 10s, when the time shown by a chronometer was 01h 36m 20s.
Find the chronometer error.

15. 20th September 1952, the sextant altitude of the Sun’s upper
limb when on the meridian was 67° 18-4’. Index error 1-6’ on the arc,
height of eye 42 feet. Find the latitude and the position line, the
observer’s D.R. position being 22° 12" 8., 152° 10’ E.

16. From a vessel in D.R. position 49° 20" N., 02° 23" W., a station
in 50° 20' N 00° 17" E. bore 076° by W/T D.F. Find the bearing to plot
on a mercator chart.

17. From the following log extract, find the E.P. at 1200 hours
29th April, and the D.R. position at 1200 hours 28th April.
23th April, 1200 hrs,, s/c 130° €., dev. 3° K., var. 15 W., speed 12 kts

1600 130°C ., s "8 By ., V1% W, " T2
2000, ale 127°.C., "0 3% K., CTATWL, U 12
20th April, 0000 TRTSOoNS LR Al a e Ul TURSWEARSE VRN
0400 127%C, ., 3%E, ;14 wo 12
0BOO ), ale120°C., -, 4° B, 142 W, 0 12,

At 0530 hours 29th April, stellar observations gave position lat.
119 10" N., long. 179 40" K. A current was estimated to set 0357 T,
at 2 knots throughout.

18, A vessel steams due East from A in long. 607 00" W, to B in’
long. 20° 00" W. If the distance steamed is 1956 nautical miles, find
the latitude of 4 and of B.

REVISION PAPER 2

I. 13th September 1952, in D.R. position 17 50" N., 35° 17" W,
the sextant altitude of Eltanin 47, on the meridian was H6° 2147,
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index error 1-4" on the arc, height of eye 42 feet. Find the latitude
and position line.

2. 14th December 1952, the sextant altitude of Rigel Kent 38, on
the meridian below the pole was 15° 52:4’, index error 1-2’ off the arc,
height of eye 41 feet. Find the latitude and position line.

3. 17th January 1952 in D.R. position 26° 39" N., 172° 15" W., the
sextant altitude of the lower limb of the Sun, when on the meridian,
was 42° 08-2', index error 2:4’ off the are, height of eye 38 feet. Find
the latitude and the position line.

4. 16th January 1952, the Sun when rising bore 144° C. to an
observer in D.R. position 39° 30" 8., 32° 10" E. If the variation was

‘ 30° W. find the deviation.

5. 15th September 1952, in E.P. lat. 40° 36" N., 162> 20" W. at
07h 31m 20s L.M.T. the Sun bore 087° C. Find the true azimuth and
the deviation, the variation being 20° E. in the locality.

6. 16th December 1952, at 16h 55m 00s A.T.S. to an observer in
D.R. position 47° 18" N., 156° 20" W, the sextant altitude of Polaris was
48° 15-4’, index error 2-4" off the arc, height of eye 52 feet. Tind the
latitude and the position line.

7. 15th January 1952, from the following data find the latitude of
the point in long. 44° 15" W. through which the position line is drawn.
Time of observation—04h 23m 55s. D.R. positian 32° 10’ 8., 44° 15" W.
Sextant altitude of Acruz 30 near the meridian was 59° 26-8’, index
error 1+4 on the arc, height of eye 38 feet.

8. 14th December 1952, in E.P. lat. 15° 20’ N, long. 165° 30" W. at
1Th 39m. 20s A.T.S. an observation of the Sun’s upper limb gave sextant
altitude 51° 22-2', index error 1-6” off the arc, height of eye 44 fect.
Find the direction of the position line and the latitude of the point in
long. 165° 30" W. through which it is drawn.

9. 17th September 1952. From the following data find the direction
of the position line, and the position of a point through which it can
he drawn.

D.R. position lat. 43" 17" N., long. 46° 00" W., time shown by
chronometer 11h H1m 33s, error 11m 14s fast, time at ship about 0930
hours, sextant altitude of the Sun’s lower limbh 29 412/, index error
2:2" on the are, height of eve 50 feet.

10, 17th January 1952, From the following data find the direction
of the position line, and the position of a point through which it can
he drawn.

Time® of observation 21h 02m 48s G.M.T., E.P. lat. 10" 20" N.,
long. 30 42" W., approximate time at ship 1900 hours, sextant altitude
of Capella 12, 62° 26-8" Kast of the meridian, index error nil, height of
eye 30 feet.

1. A position hy observation was lat. 33° 16:5" S., long. 113753 .
From this position the vessel steamed 145° T., 80 M., when a point, of
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land (34° 22’ 8., 115° 08’ 02" E.) bore 090° T. 15 M. When observations
were taken, the chronometer was estimated to be 13m 00s fast of G.M.T.
Find the actual error. 4

12. Two ships 4 and B are in lat. 42° 00" N., long. 179° 25-4' W.,
and lat. 42° 00" N., long. 179° 25-4' E., respectively. A current sets
both 040° T. 40 M. Find their new positions.

13. Find by mercator sailing the true course and distance from 4,
lat. 30° 28’ §., long. 113° 40" E., to B, lat. 34° 35’ S., long. 18° 40’ E.

14. Off Greenock at 22h 40m 00s G-M.T. on 14th February 1949,
find the depth of water under the keel of a vessel drawing 28 feet, when
crossing a b fathom patch. {

15. In D.R. position lat. 39° 39’ N., long. 130° 47’ E. an observation
of the Sun gave azimuth 160° T., intercept 4:0" towards. The ship
then ran 196° T. 20 M., and 186° T. 18 M., when a second observation
gave azimuth 200° T. and long. 130° 47’ E. by using D.R. lat. 39° 09" N.
Find the ship’s position.

16. At noon, a vessel 4 is in lat. 40° 00’ N., long. 35° 20° W., and a

vessel B bears 345° T. 12 nautical miles from 4. A4 steams 260° T.
at 11 knots and B 290° T. at 10 knots. At 4 p.m. B sends out a distress
call. Find the course and distance 4 must steam to reach B. (Use
the traverse table only.)

17. 5th October 1952, at 22h 10m 00s L.M.T., the azimuth of
Hamal 6 was 034-5° C. to an observer in lat. 35° 10’ 8., long. 140° 10° W.
Find the deviation of the compass, the magnetic variation being 12:5° E.

REVISION PAPER 3

1. A vessel left 4, lat. 35° 00’ N., long. 170° 00" E., and arrived at
B, lat. 45° 00" N., long. 160° 00’ W. Required the course and distance.
If the vessel made good 10 knots all the way, and left 4 at 12h 00m 00s
A.T.8. 21st December, at what date and time (A.T.S.) did she arrive at B?

- 9. At 11h 20m 00s G.M:.T: 16th February 1949, off Kingstown,

find the depth of water on a 2} fathom patch.

3. 29th August 1952 at noon A.T.S,, a point of land in long: 45° 02'W.
bore 000° T. distant 20 nautical miles from a vessel, when a chroriometer
on board indicated 03h 0O4m 10s. Find the error of the chronometer
on G.M.T.

4. 16th December 1952, in D.R. position lat. 46° 10" N., long. 168°
40’ W., an observation of the Sun’s upper limb near the meridian,
gave sextant altitude 20° 26-8’, index error 1-8’ on the arc, height of
eye 43 feet. Time shown by the chronometer was 10h 46m 42s. The
chronometer was 2m 10s fast on 20th November at 12h 00m 00s G.M.T.,
and gained 2 secs. daily. Find the latitude and position line.

5. 17th January 1952, in D.R. position 50° 10’ N., 141° 10" W. the
observed altitude of Polaris at 07h 40m 00s L.M.T. was 49° 30’, height:
of eye 21 feet. Find the latitude and position line.
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6. 16th January 1952, at 17h 00m 00s A.T.S. in lat. 35° 20’ N.,
long. 40° 20" W., the observed amplitude of the Sun was W. 25° S.
Find the true amplitude and the deviation, the variation being 4° W.

7. 17th September 1952, the sextant altitude of Schedar 3, on the
meridian below the pole, was 23° 18.2', index error 0-6’ off the arc,
height of eye 38 feet. Find the latitude.

8. 30th August 1952, at morning twilight, in E.P. lat. 20° 30’ 8.,
long. 152° 15" E. the sextant altitude of Capella 12, near the meridian,
was 23° 50’, index error 2-2' on the arc, height of eye 34 feet. Time
by the chronometer 08h 11m 00s. Find the latitude of the point in
long. 152° 15’ E. through which to draw the position line.

9. 16th January 1952, at 17h 34m 00s G.M.T., the Sun bore 251°C.
to an observer in D.R. lat. 50° 10" N., long. 35° 50° W., where the
variation was 25° W. Find the true azimuth and the deviation.

10. 6th October 1952, in long. 25° 04’ W., Rigel 11, when on the
meridian bore 000° T., sextant altitude 51° 33:6’, index error 2-2’ on
the arc, height of eye 30 feet. Find the latitude and the position line.

11. 28th September 1952, in long. 172° 00’ W., the sextant altitude
of the Sun’s upper limb, when on the meridian, was 53° 10’ 10", index
error 1’ 10” on the are, height of eye 38 feet, bearing 000° T. Find the
latitude and the position line.

12. A vessel makes a d. lat. of 7° 19" and an M.D. lat. of 618-2.
Between what parallels did she steam?

13. In D.R. position lat. 53° 47’ 8., long. 178° 37’ W., the Sun bore
076° T., intercept 11’ away. The ship then ran 284° T. for 47 nautical
miles through a current setting 256° T. for 7 nautical miles, when a second
obseryation gave the Sun’s bearing 284° T. intercept 5’ towards. Find
the ship’s position at the second observation.

14. 15th September 1952, in D.R. position lat. 32° 10’ N., long.
31° 20" E., at about 0150 hours at ship, when the chronometer showed
11h 43m 10s, the star Enif 54 was observed bearing 256° C. If the
variation was 1° E., find the true azimuth and thence the deviation.

15. 28th October 1952, from the following data find the direction
of the position line, and the position of a point through which it can
be drawn.

D.R. position lat. 42° 40’ N., long. 172° 10’ W., sextant altitude of
Denebola 28, 40° 50’ 10", index error 1’ 10" on the arc, height of eye
57 feet, chronometer time 17h 88m 10s.

°

REVISION PAPER 4

\PRACTICAL NAVIGATION.

1. 14th September 1952, in D.R. position lat. 31° 54’ N., long.
31? 29" E., the observed altitude of the Sun’s lower limb was 46° 43’ 20",
height of eye 40 feet. The chronometer time was 07h 28m 27s, ertor
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2m 492s slow on (L.M.I. Find the direction of the position line and the
latitude and longitude of a point through which it can be drawn.

9. 16th January 1952, in E.P. lat. 23° 12-6" N., long. 162° 20-4" W.
at 06h 27m 00s L.M.T., the Sun rose hearing 123° C. Find the true
amplitude and if the variation was 6:5° E., find the deviation.

16th January 1952, in D.R. position lat. 28° 37-2' long.
14° )(‘) W., an observation of Polaris gave sextant altitude 27 S 53- O'
index error 0-4" off the arc, height of eye 40 feet. The chr onomotm
time was 07Th 39m 44s. Find the latitude and the direction of the
position line.

4. A vessel steamed on a course so that the d. lat., which was
4°710', was three-fourths the M.D. lat. Find the parallels hetween
which she steamed.

. In D.R. lat. 34° 20’ N, long. 47° 53" W., an observation of a
s‘mr bearing 222° T., gave a IOI]ffltudb of 47° 58" W. At the same
tinie anobser\ ation of another star gmolm\mhldo 17° 46" W. and bearing
1427 T.  Find the ship’s position.

PRINCIPLES.
Section A.

1. A vessel is steering 300° T. at 24 knots in lat. 57° N. At what
rate will she change her longitude?

2. What will be the R.A. of the true Sun when Aries is on the
meridian of 120° W., on 29th August 1952!

3. On a vessel at anchor, the longitude was worked out from an
observation of the Sun, and then fog set in. Later, the fog cleared,
and a fix was obtained by vertical sextant angles. This fix put her 6
nautical miles North and 5 nautical miles BKast of the position by
observation. What was the bearing of the Sun at sights?

Section B

4. When is the initial course between two places the samne as the
final course? When is it of a different name, and when is it of the
same name?

5. Chronometer 4 was 4m 20s fast of G.M.T. Chronometer B was
Hm 24s slow of o1, An observation for longitude, using chronometer
B, when the Sun was on the primeevertical, gave longitude 30° 07" W.
If the ervor of B was forgotten when working the wrhf what would be
the correct longitude?

t. Why do the Sidereal Day, the Lunar Day, and the Solar Day
differ in length of time?

7. What is («) the magnetic meridian, (b)) the magnetic equator?
If the compass needle is deflected to the right of the magnetic meridian,
what would be the deviation!
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REVISION PAPER 5
PRACTICAL NAVIGATION.

1. From the following data find the direction of the position line,
and the position of a point through which it can be drawn. Date at
ship, 23rd December 1952, time at ship, about 0810 hrs., D.R. position
lat. 29° 10" S., long. 98° 40" K., sextant altitude Sun’s lower limh
10°16-¥, index error 1-4’ on the arc, height of eye 50 feet. Chronometer
time 01h 35m 15s, error on G.M.T. 8m 32s slow.

2. 20th December 1952, Fomalhaut 56 was observed on the meridian
bearing 180° T. The sextant altitude was 65° 18-4', index error 0-8’
off the are, height of eye 46 feet. Find the latitude and the position
line.

3. 27th October 1952, in D.R. p()sitri(m. 367 18" 8., 1317 40" K., where
the magnetic variation was 1°° K., the Sun bore 283-3° C. at 15h 40m
AT S Find the Sun’s true bearing and the deviation.

. 30th August 1952, in D.R. position lat. 45 18" N, long. 36~ 20" V.
an obbel\'atmn of Antares 12 was taken.

Time at ship, evening twilight, time shown by the chronometer
09h 09m 20s, observed altitude 17° 34-4’, height of eye 48 feet. Find
the direction of the position line and the latitude of the point where
it crosses the meridian of 36° 20" W.

5. At 1.00 p.m. a ship sights a light-vessel bearing 000° T. distant
12 M. The ship is steering 071° C., dev. 3° K., variation 10° W., speed
10 knots, and a current is setting 270° T. at 3 knots. Find the bearing
and distance of the light-vessel at 1.15 p.m. and at 2.00 p.m. (Use
the traverse table only.)

PRINCIPLES
Section A

1. From lat. 40° 10’ N., long. 36° 25" W., to lat. 43° 36’ N., long.
32° 56' W. the course steored was 046° C. Find the dev1a,t10n the
variation being 15° W.

2. Using D.R. position lat. 38° 50’ N., long. 27° 28" W., the Sun’s
azimuth was 142° T., intercept 12-0 towards. What would be the
value of the intercept if a selected position lat. 38° 53’ N., long. 27° 20’ W.
had been used?

3. To an observer in North latitude a star is circumpolar. If when
the star is on the meridian above the pole the minimum altitude necessary
for it to be circumpolar is 73° 24’, find the star’s declination. Illustrate
and explain by a figure.

Section B

4. Explain what is meant by Venus being () a morning star, (b) an
evening star.

-
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5. Explain how a chronometer is wound, and if it is stopped, how
it is started. Why is the chronometer wound at the same time each
day?

6. Define:—(1) Sensible horizon, (2) celestial poles, (3) prime
meridian, (4) ecliptic.

7. What is meant by the terms conjunction and opposition, when
applied to the Sun and the Moon?

REVISION PAPER 6
PRACTICAL NAVIGATION.

1. From the following data of an observation of Antares 42 out of
the meridian, find the direction of the position line, and the position of
a point through which it can be drawn.

Date at ship, 17th September 1952. Time at ship, late evening,
chronometer time 13h 55m 39s, error on G.M.T. 5m 5T7s fast, sextant-
altitude 31° 57-8’, index error 1-6’ on the arc, height of eye 43 feet,
D.R. position lat. 17° 22’ 8., long. 105° 345" E.

9. 5th October 1952, in D.R. position 50° 15-4" N., 168° 205" W.,
the Sun set bearing 239° C.  If the variation in the locality was 17-3° E.,
find the true amplitude and thence the deviation.

3. 28th September 1952, in D.R. position lat. 38° 50" N., long.
40° 00’ W., the observed altitude of Nunki 50 was 24° 53’ 30", height
of eye 40 feet, G.M.T. 20h 40m 00s.  Find the direction of the position
line, and the latitude of the point where it crosses the meridian of 40°
00" W.

4. In D.R. position 48° 20' N., 35° 10’ W., an observation of a
star gave longitude 35° 17" W., star’s bearing 127° C. The vessel
continued her course of 154° C., deviation 5° E., variation 12° W,
speed 11 knots, wind N.E., leeway 5°, current 090° T. 3 knots. After
4 hours, a second observation gave bearing 252° C., intercept 15’ towards.

Plot on squared paper and find the ship’s position at the end of the
run.

5. 2Tth September 1952, at 17h 50m 00s L.M.T., in D.R. position
lat. 21° 236’ N., long. 155° 49:6" W. the observed altitude of Polaris
was 21° 15’ 20", height of eye 48 feet. Find the latitude and position
line.

- ~ PRINCIPLES
Section A

1. The Sun was on the meridian of Greenwich at 18h 40 00s, and
a star at 23h 00m 00s by a sidereal clock, which was neither gaining
nor losing. The R.A. of the star was 5h 20m 00s. Find the R.A. of

the Sun when on the meridian of Greenwich, and the error of the clock.

B

.
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2. A star was found to bear 180° T. twice in the same night, its
Jtitudes being 73° and 23°. Find the star’s declination, and the
wtitude.

3. Draw u figure of the celestial sphere showing the poles of the

colestial sphere, the Ecliptic, the Equinoctial, and the First Point of
Aries. Show the position of a star of declination 32° N., and R.A.
7h 30m.

Section B

4. What are the phases of the Moon?

5. How does refraction affect the true altitude of a star?
its value in the observer’s zenith and why?

6. Explain, briefly, the solar system.

7 What. lb deviation and variation? Given that the combined
offect of variation and deviation is 10° to the right, the compass course,

What is

| s 010°, what is the true course? Tllustrate with a figure.

REVISION PAPER 7
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PRACTICAL NAVIGATION.

1. From the following data, find the direction of the position line
and the position of a point through which it can be drawn. Date at
ship, 16th January 1952, D.R. position 25° 38’ S., 10° 40" E., time at
ship, about Th 50m a.m., chronometer time O07h 13m 09s, error 2m
95s fast, sextant altitude Sun’s lower limb 31° 34:8’, index error 0-8
on the arc, height of eye 35 feet.

2. A vessel in D.R. position lat. 54° 08" N, long. 05° 34’ W. is at
anchor in fog. A break appeared and an observation of the Sun
gave longitude 05° 24" W., Sun’s bearing 127° T. Some time later
the fog lifted again, and a light-house in lat. 54° 13-3' N., long. 05° 39-5’
W. bore 000° T. How much in error was the D.R. lat.?

3. 29th August 1952, in D.R. position lat. 16° 10-7" N., long. 57°
21’ W., the sextant altitude of the Sun’s lower limb was 82° 45" 10",
index error 0’ 20" off the arc, height of eye 44 feet, the Sun being on
the observer’s meridian. Find the latitude and position line.

4. 29th August 1952, in E.P. lat. 15° 26’ N., long. 57° 20" W. at
12h 50m 10s G.M.T., the Sun bore 105° C. Find the true azimuth,
and the devigtion, the variation being 15-5° W.

5. 13th December 1952, in D.R. position lat. 38° 48" N, long. 179°
36:6° W. at about 12h 50m at ship, when the chronometer showed
00h 49m 158, the sextant altitude of the Sun’s upper limb was 27° 10" 30",
index error 1’ 30" on the arc, height of eye 46 feet. Find the direction
of the position line and the latitude of a point through which it can be
drawn:—In long. 179° 366" W.

b -
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PRINCIPLES

Section A

1. The Sun's declination is 0°, the latitude of the observer is the
Kquator, and the Sun’s true altitude is 65° 10-4’, before reaching the
meridian. Find the Sun’s L.H.A.

2. Arcturus (Declination 19° 254 N.) bore North of an observer
when on the meridian of an observer in North latitude. The true
altitude of the star when at its maximum azimuth was 24° 29’. Find
the observer’s latitude.

3. An a. sight of the Sun when worked with lat. 51° 55" N. gave
long. 20° 04" W. and when worked with lat. 52° 05" N. gave long.

- 19° 548 W.  What was the-true bearing of the Sun?

Section B

. Define, (@) geographical mile, (0) nautical mile, (¢) statute mile.

5. Describe the corrections applied to an altitude of the Moon.

6. State the position of the following stars in relation to their
constellations:—Serius, Vega, Altasr and Procyon.

7. Why do mariners ignore height of eye when taking a vertical
sextant angle observation of a shore object?

1.
4.
7.
10.

—

. 43° 37" N. 17° 46’ E.
. 17° 45-17S. 1707 59-5’ E.

. lat. 41° 23}’ N. or S.

. lat. 56° 263’ N.
. lat. 50° 20’ N. or S.
. lat. 48° 11-5” N\.

. angle at pole 11° 08-9’ 2. dist. 44:06 M.

3. lat. A. 51° 19’ N.lat. B.28° 57’ N. 4. rate 574-5 knots,
. d. long. 6° 02-2’

. clocks advanced 20m 23s
. lat. 44° 25’ N. or S.

. speed 9-77 knots

2. set 090° T. drift 32-3 M.

. . 1at.725-2’ S, dep. 1795-1
. d.lat, 279-3’ S. dep. 195-6
. d. lat. 1584’ S.  dist. 1910-7

. (@) 848:9, (b) 1862:0, (c) 2244-1, (d) 3962-8
. d. lat? 1909” S., D.M.P. 1927-1, d. long. 1128" W, course S. 30~ 20-6" W,

3. d. lat. 1805” S., D.M.P. 2019-6, d. long. 506’ W., course S. 14° 8’ Ww.,

. . lat. 20437 S., D.M.P. 81717, d. long. 5635’ E., course S. 60° 37-¢ E.,

ANSWERS

POSITION ON THE EARTH

Exercise 1A
910’ N. 635’ E. 3. 9307S. 741’ W.
741’ N. 1278’ W. 6. 1005 S. 300’ E.
29107 N. 4425’ E. 9. 1508’ N. 8226" W.

425" N. 709" W.
2026” N. 522’ E.
995" N 3712’ W,
2983" N. 3516’ Li.

@ wn

Exercise 1B
2. 12¥ 24 N, 165° 34’ W.
4. 427 08:2" N. 34° 14-4’ W,

2% 46" W.

PARALLEL SAILING

Exercise 2A
2. lat. 72° 32’ N. or S.
4. dist. 348-5 M.
6. lat. 31° 42’ N. long. 23° 07-9’W.
8. angle at pole 6° 15-1° ‘
10. lat. 39° 00’ N. long. 50° 19-6" W. ‘

d. long. 9° 22’ E. or W.

Exercise 2B

6. dist. 594-9 M. .

8. lats. 53° 08'N., 25° 50’S. d. lat.
78° 58’

11. d. lat. 29° 49 20", dist. 1789-3 M.

PLANE SAILING

Exercise 3
2. d. lat. 391-0'N.  dep. 1907
4. course N. 35° 04-5” W. dist. 353-6

MERCATOR SAILING
Exercise 4

dist. 2212 M.
dist. 1861-4 M.

dist. 6000 M.
193
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5. . lat. 3757 S., DALP. 4166, d. long. 240-5" W., lat. 23" 15 N., long.
158° 195’ E. .

6. d. lat. 1296-3" S., D.M.P. 1295-2, d. long. 396" E., lat.

1355-5 M. y n hotc
(1) d. lat. 565-6’ S., D.M.P. 581-8, d. long. 8 W,
7 ((2% & lat, 565-6” S., D.M.P. 617-3, d. long. 6173 E., —~

’ lat. 28° 51-2’ S., long. 00° 25-5"" W+ —— : p
8. d. lat. 781-8’ N., D.M.P. 973-3, d. long. 21359’ E., lat. 32° 159 N,

long. 159° 04-1’ W. ] o
9. d. la‘c.g 1780’ S., D.M.P. 18146, d. long. 1978’ L., course S. 47° 28" E.,

dist. 2633 M. 3 e
10. d. lat. 343’ S., D.M.P. 4131, d. long. 1095’ L., course S. 69° 19-8" E.,

dist. 971-7 M.

11° 24-3" N., dist.

CORRECTION OF COURSES 3 g,
~ Exercise 5A o 5~ A e
. 15°E. 2. 19°E. 3. 33°W. 4. 30°W. . 26°E.
2;. 15°W. 7. 17°W. 8. Nil. 9. 55°W. 10. 38°E.
Exercise 5B A
2. 9. 3. 3°K. 4, 4W. 5.2° W,
(l, 5 7. mlu . 8. 16°E. 9. 6°E. 10. 5°W.
Exercise 5C "
W 39K, 3. 4°E. 4. 1°W. 5. 7°W.
(1’5' %& g'. gi 8. 3°W. 9. 2°L. 10, 12°W.
11, 15°W. 12. 7°E. 13, 25°W. 14, 4°W. 15, 5°W.
Exercise 5D ALt 'a,
1. 207° 2. 351° 3. 345° 4. 283° 5.
5. 318° ° 9. 096° 10. 195.
6. 318 7. 106 8. 204 ¢ '
Exercise 5E i de
. 203° 2. 021° 3. 187° 4. 199° . 359
els. 033" 7. 118 8. 178° 9. 319 10. 198
Exercise 5F . AT
049° 2. 121" 3. 259° 4, 322° . 105°
35'. 1’?}3 7. 013° 8. 178° 9. 240° - 10. 250
Exercise 5G e el
E., 20°W. 9. 217, 5° E. 3. 284, 262° . 5°W., 15°E.
:1{ 24%5' 230° 6. 172°, 12°E. 7. 346°, 348 8. 280°, 271\15_1
9 3°E. 25°W.  10. 201°, 175° 11, Nil, 42°E. 12. 2° W., Ni
TRAVERSE TABLE
Exercise 6A ‘ N
1. 2157 1006 9. 3279 578 3. 3869 gﬁ;g
4 732 2011 5 103:5 142-4 6. 80-8 18 .
7. 456-0 241-6 8. 37° 3482 9. N.24 %N 4900
10, S.33°W. 421:0 11, N.18°E. 469 12, S.361°W. 3885
13, N.50°W. 4800 14, S.24°E. 9360 15. 1230 5
Departure into d. long. --—
- Exercise 6B '
1. 552 2. 319-6 3. 3337 4. 250-7 5. 391

6. 13950 7. 4785 8. 406-7 9. 47075 10. 408:9
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D. long. into departure
Exercise 6C

1. 199-5 2. 2336 3. 32-49 4. 34-08 5. 450-6
6. 36-26 7. 416-8 8. 59-98 9. 2046 10. 314-2
Course and distance
. Exercise 6D
d. lat. d. long. M. lat. dep. Course Dist.
it 590-0S. 590-0'W.  453%°N. 409-9 S.35°W. 720
2. 160-0’N. 230-0'W.  361°N. 1849 N.49°W. 245
3, 148-0’'N. 189-0’E. 24°S. 1727 N.49°E. 227-5
4. 17-0’N. 260-0'W.  38°N. 204-9 N.85°W. 206
5. 70-0’S. 330-0’E. 9I°N. 325-9 S.77-8°E. 333-3
6. 15-0'N. N 3B1.0’E. 501°N. 19:79 Set N.524°E.
Drift 24-9M.
7. 82-9’S. 73:0’'W.  40°N. 559 Lat. 39° 17-1'N.
Long. 5° 17-0'W.
8. 107-5’N. 726-0'E. 48°N. 485-8 N.774°E, 498
9L 170-0’S. 242-0'W. 21-1°S. 225-7 S.53°W. 282-7
10. 249-8’N. 157-5°W.  20-7°N. 1473 N.303°W. 289-5

TRAVERSE SAILINGS
Exercise 7A
1. 124°T. 114 M.
2-068° T. 186 M.
3.7i90°T. 29-5M.
4. 0251°T. 35-8 M.
5. 291° T. 35 M.
6. 241° T. 33 M. lat. 44° 24’ N,, long. 35° 50-5’ W.
7. lat. 55° 23-3” N, long. 08° 01:5" W.
8. lat. 39° 19-7’ N., long. 42° 29-1" W.
9. 168°T. 59 M.
10. 270° T. 459 M. lat. 50° 19-7’ N, long. 19* 46-9’ W.

Exercise 7B ©
1. d. lat. 39:9’N. dep. 18:9 Course N.254°W. Dist. 44-2 M.
2 ., 40-3'S. ,, 2043 e S, T9°E, ,, 208 M.
3 . 1088, ,, 927 . S.833°E. et s
4. 49858, 38-3 L1 USy88 B . 623 M.
5. o 80178, 4 41-0 Lat. 50° 14:9’ N, long. 32° 12:3' W,
6 o 83:950, 64-9 Lat. 15° 06-1’ N., long. 26° 22-4’ W,
7 oo D148, 44-1 Lat. 51° 20-6’ N, long. 07° 23-7" W.
8. w 13980780, 22-3 Lat. 47° 54-0’ N, long. 04° 13-0’ W.
9; ,, e 163-4'S. 83-8 Lat. 40° 09-6’ N, long. 11° 06-8’ W.
10. 5 107665, 44-5 Lat. 50° 067" N., long. 10° 46-7" W.
11. D.R. Lat. 60° 14:6" N., long. 10° 33-7" W.
d. lat. 8:4’ N., dep. 24-7 M. Set N.564°E. Drift 15-0 M.
12. E.P. Lat. 50° 22-6” S., long. 177 55-0° W., d. lat. 2.4’ N., dep. 66:6 M.
course N. 741° E., dist. 69:0 M., d. lat. 18-4’ N., dep. 67-7 M.
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13. Pos. at 3 a.m., lat. 46° 539’ N., long. 08° 52-5 E., d. lat. 6:1’ S., dep. 5-1.

16.

P e =

—

S

. at 0000 hrs., D.R. pos. lat. 50° 14:3' N

. S. 39° 44-6" W,,

LN A

E.P.“Lat. 47° 50-8’ N., long. 7° 50’ E,, d. lat. 50-8’ N
course N. 46° W., dist. 196M d. lat. 136’\3 dep. 141 M.

., dep. 47-3,

d. lat. 8-3’ S., d. long. 6-2" E., dcp '3.9, set S. 25° E., drift 9 M.
From point of land:—d. lat. 42-6’ S., dep. 324-1, d. long. 506-1" W.,
L.P. at Noon:—Lat. 49° 49-4’ N., long. 15° 36-1° W.
For course and dist..—d. lat. 38-2” S., dep. 303:6, course S. 83° W.,
dist. 306 M.

. at 11 p.m. D.R. pos. lat. 55° 40-5" N, long. 166° 48:8’ E., d. lat. 115:5" S,

dep. 117-6.
Due to current:—d. lat 80’
N. 63° E., drift 18-5 M.

From point of land:—d. lat. 240-0" S., dep. 3056, d. long. 541-1" E.
E.P. at Noon:—Lgt. 53° 36-0’ N., long. 172° 161" E.
For course and dist.;—d. lat. 244-5’ S. dep. 319-7.
Course S. 52}° E., dist. 399-3 M.
for E.P..—d. lat. 891’ S., dep. 316, d. long. 50-2" W.

E.P. Lat. 50° 03-9’ N, long. 131° 52-2" W.
for course & dist. 4. lat. 80-2’ S., dep 39-6.

Course S. 26° W., dist. 89-2 M.
FOUR POINT BEARING WITH LEEWAY AND CURRENT

, d. long. 29-2" E., dep. 16-43, set

Exercise 8
Course made good N.36°E. dist. 13-9 M. Beam dist. 10-13 M.
b » s N.B3°E. ,, 9:2 M. " , 65 M.
” ., . S.72°E. ,, 276M. 5 . 207 M.
» . . S.80°W. ,,  19-5 M. o , 142 M.
o . Na21°W., ,, 26-2M. £ ., 262 M
. W/T BEARINGS
Exercise 9
corr. 28:3’ bearing 218-0° T
corr. 34’  bearing 066-6” T.
corr. 18-7° bearing 047-3° T.
corr. 496’ bearing 235-8° T.
. corr. 28-8’ bearing 265-5° T. L T

MISCELLANEOUS SAILINGS
Exercise 10

. Speed 10 knots.
. Mid. lat. = 34° 245/, corr. = +21-6/, d. lat. =

1986, parallels are 33°
06-8’ and 36° 25-4".

. Set 139° T. Drift 7-5 M.
. 498-4 M.

37-6 M.

1164 M.
N. 18" 26" W.

.51 07" W

., long. 11° 41-2’ W, due to current:—

11.
12.

13.

14.
15.

16.
17.
18.
19.
20.
21,
22,

23.
24.

25.
26.
27.
28.
29.

. G.M.T. 04h 32m 25s R.A.T.S.
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. Time 9h 38m 56s.
10.

A arrives the earlier. Dist. by A = 1491-4 M.

Dist. by B = 1651-7 M. Dist. shorter by 160-3 M.
Lat. = 60° N. or S.

d. lat. = 1352-3’; D.M.P. 1526-9, d. long. 413-4".
Final lat. 15° 55 S., long. 169° 42-0’ E.

d. lat. = 921’ N., D.M.P. = 10711, 4. long.
46-1’ W., dist. 961-9 M.

course = 068° T.

d. lat. 246-3’, Mid. lat. 41° 22’, corr. —8-7/, mean lat. 41° 13-3/,
39° 10-2, '43° 16-4’ N. or S, n la 1 parallels

= N. 10° 00-6’ W., dist.

= 323’ W., course N. 16°

course
4-8 M.

6% points.
60-6 M., 3 hours.

Feb. 20th. 50 days.

D.M.P. 635-9, 1367-4, 797-2; lat. 42° 25:6’ N., long. 38° 51-0’ W.
D.M.P. = 427-39; final lat. = 7° 9-2’ S.

d. lat. = 429-2’; dist. = 8584 M.

D.M.P. = 1195-1; Final lat. = 51° 22- 58S
d. lat. 642-8’ N. D.M.P. 904-2.

Lat. 39° 17-2’ S, long. 87° 47- ‘5’

1373 M.
35° 49’ N
20° 22" N.
33-1’ per hour.
60° 20" N. or S.

~ 60-9 M., speed = 15-225 knots.

.; dist. = 984-4 M.

.or 35° 18’ S.

TIME FORMULAE
Exercise 11
184° 34.7
, 04 21 575 " 191° 49-4/
" R.AM.S. 294° 47-4’
» 20 48 01 ;) 157° 59-75’
> 293° 45-9’
, 14 37 " 45 R.AT.S. 268° 337
R.A. 06h 03m. 10s
,,  05h 30m 14s .
R.AT.S. 192° 19:0’ G.M.T. 17h 18m 46s

CORRECTION OF THE SUN’S ALTITUDE

Exercise 12A

Dip = Ref. Par. True Alt.
s 5:2¢ 0-75" 0-1/ 52° 39-27
6-27 1-4’ 0-1 33° 20-27
5.9 0-37 Nil 71° 33-2’
4.9’ 1-8” 0-1” 27° 24-27
53 0.5 0-1’ 62° 46-9’
4.8 0.7’ 01’ §5° 33-1”
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7. 6-0’ 0-1’ nil 68° 556

8. 57’ 0-1 Nil 81° 56-1’

9. Nil -8 0-1’ 48° 33.2’

10. Nil 077 01’  51° 406

CORRECTION OF THE MOON’S ALTITUDE
Exercise 12B
Dip S. Dia.  Ref. Par. True Alt.

1. 4-8 15-58’ 0-49° 25-17 .63°2_49-64’

2, 6-35" 15-24’ 1-41’  45-68' 35° 05-76’

3. 5717  16-35% 0-60’ 31-43’ 58° 23-97”

4. 539" 15-02' 0-20° 11-80’ 77° 43-99’

5. 6-04” 15-90’ 2:40° 53-87' 22° 36-73’

6. 5-377 16-47' 1-20" 46-60’ 39° 20-7'

7. 7-07 15-09’ 0-78 34-4’ 51° 26-86’

8. 6577 16:8 1-32' 4377 36° 39-44/

Note.—There is no necessity to work these answers to the second place of
decimals; it is done here simply as a check on accuracy of work.

CORRECTION OF ALTITUDES OF STARS AND PLANETS
Exercise 12C

Dip Ref. True Alt.
1. 5:96’ 0-97 47° 21-74’
2 4.8 1-57 32° 17-3'
3. 6-04" 247" 21° 05-49’
4. 693 0.9’ 47° 06-57'
5. 5-27 1-28’ 37° 02-12f
6. 6-65’ 4-34/ 12° 08-01/
7+ 4.9’ 0-71" 53° 13-99’
8. 5-88’ 2-23’ 23° 08-1”
9. 7-33’ 0-76’ 51° 47-51'
10. 5:54’ 3-66’ 14° 26-2’

LATITUDE BY MERIDIAN ALTITUDE OF A STAR.

Exercise 13A
Main

Dip corr. True Alt. Dec.. - Latitude
1. 6-9’ 0-5 63° 12:6". 49° 41-7'N. 22° 54-3'N.
4 5-9 0-6’ 57° 05-5’° 18° 14-7'S. 14° 39-8’N.
8. 7-0 2-07 25° 42-8’ 62° 49-8'S. 01° 27-4’N.
4. 6-9’ 1-0’ 45° 07-5’ 4° 35-2'N. 49° 27-7'N.
5. 6-2’ 1-5 32° 00-5’ 45° 57-1’'N. 12° 02-4°S.

LATITUDE BY STAR BELOW THE POLE
Exercise 13B
Main

Dip COrT. True Alt. Dec. Latitude
1. 6-5’ 1-57 33° 16-6’  62° 00-0'N. 61° 16-6’N.
2. 6-5 4.1’ 12° 57-0° 38° 44-3'N.  64° 12-7'N.

W -

@D U1

~

13.

14.
15.
16.

17.
18.

b0

VOB QRIS

Ut O
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26° 10-6’

6-6’ 2:0’ 62” 49-8’S. 53° 20-8’S.
67" 2-3’ 23° 080’ 68° 56-9’S. 44° 11-1’S.
6-4” 1-57 32° 59-3’ 74° 21:1’N. 48° 38-2'N.
COMPUTING THE ALTITUDE OF A STAR ON THE MERIDIAN
Exercise 13C
5-3’ 0-3’ ' 74° 20-2’ 51° 29-8'N. 74° 25-4’
6:3’ 0-5 62° 202’ 62° 49-8'S. 62° 25-8’

66’ 1-5/ 32° 25-3/ 18° 14-7°S. 32° 32-8
7-3 0-6 52° 36-3’ 49° 41-7'N. 52° 46-07
7-5 0-8 49° 17-9’ 45° 57-1'N. 49° 24-0’

LATITUDE BY MERIDIAN ALTITUDE OF THE SUN \/\

Exercise 13D
Main :
Dip corr. True Alt. Dec. Latitude G.M.T.

6-6 15-8’ 66° 18-4’ 23° 24-8'S.~ 00° 16-8’N. 22h 46m 20sV
4-8 14-9’ 41° 38-9’ 9° 14°9’N. 39° 06-2’S. 14 42 20 .~
6:1’ 16-6" 61° 00-9° 21° 01-9’S. 50° 01-0'S. 18 36 40
6:7" 14-7' 31° 32.0 23° 12-3’S. 35° 15-7'N. 00 53 00~
6-5" 147 32° 20-2° 20° 58-1’S. 36° 41-7’N. 02 45 17.-

CHRONOMETER ERRORS
Exercise 14

. Cis 11m 25s slow of B.

. Cis 11m 28s slow of A.

. Bis 8m 31s slow of A.

. 1 sec. gaining.

. Bis 12m 51s fast of A.

. sea rate 4-3 secs. gaining.

sea rate gaining 1-6s on port rate.

. 1st No. of days §9; 2nd No. of days 20-9; Accumu,lated error 41-8s; G.M.T.

08h 49m 52-2s (26th).

. 1st No. of days 58; 2nd No. of days 62:3; Accumulated error 4m 13-1s.;

G.M.T. 15b 11m 46:9s (Ist.).

. Error 39m 43s fast.
10.
11.
12.

Error 9m 24s fast.
Error 2m 11s slow.
g:error on G.M.T. 28m 18-3s fast; daily ra : 5-67s losing

55 ,» 19m 44s fast; ,, ,, 2:9s gaining
B b s B 8m 34s slow

Noieoislays 114 and 239-4; Acc. error 3m 59-4s gain; G.M.T. 12h 11m 11:6s

th). ! - d

B was 4m 5s fast of A.

2-5 secs. gaining.

Noilgflgays 47 and 89-35;» Acc. error 4m 28s gain; G.M.T. 20h 24m 58s
th).

0-54 secs. losing.

B—1m 4s slow of G.M.T.; Long. 30° 23’ W.
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AMELITIRES LATITUDE BY EX-MERIDIAN ALTITUDE OF THE SUN
Exercise 15 Exercise 18A
. ; T 1. G.M.T. 20h 42m 05s (29th), Dec. 9° 09-5’ N., L.H.A. 350° 00’, tyuc alt.
G.M.T. Dec. True Amplitude Error Deviation ~ 49°30-3°, M.ZX 39° 20-2’, lat. 30°10-7’S., Az. 015-4°T., P.L. 105:4° T.
. : , - 285-4° T.
d hm s ! 4 N
e o aq.or . e do) -~ 2. G.M.T. 04h 08m 10s (16th), Dec. 21° 086" S., L.H.A, 352° 45-8’, True alt.
L. 8 18,08ed8yt 5° 1561, . 8 [ME2G: | 170MBZE. |67 08270, 47°53-3', M.ZX 41° 308, lat. 20° 22-2’ N, Az. 169-9° T., P.L. 079-9° T.
2 23 02 24 01 Nil East 5° 00’E. Nil i —959.5° T
3. 2917 3200 9° 12:3'N. W.12° 06-8'N, 19° 23-2’W. 6° 36-8'E.l :
4. 20 09 20 00 23° 26-3’S. . E. 30° 05,5,5" 17-9°W. 4 3?0184; i 3. G.M.T. 13h 20m 28s (15th), Dec. 2° 55-7° N., L.H.A. 346° 00’, true alt.
5' 17 03 22 00 i 200 57‘8,5. ,W~330 10’5 21’2ow‘ 45'2°W 420 10'8', M.ZX 46° 18'8’-, lat. 490 14‘5' N., Az. ]61° T., P.L. 071° T.——-
6. 29 08 10 40  9° 20-6’N. ' E.12° 39-2'N. = 24:6°W. 0-2°E. 251° T.
. 4., G.M.T. 13h 14m 40s (23rd) Dec. 00° 10-5’ S., L.H.A. 351° 55-3’ true alt.
16° 57-8', M.ZX 42° 25.2’, lat. 42° 147’ N., Az. 168:4° T., P.L.
078-4° T.—258-4° T.
AZIMUTHS :
b e 5. G.M.T. 23h 04m 00s (16th) Dec. 23° 21-1’ S. L.H.A. 346° 30-6’ true alt..
Exercise 16A 24° 1149’ M.ZX. 64° 35-7" lat. 41" 14-6’ N. Az. 166-4° T. P.L.076-4° T,
~-256-4° T.
G.M.T. Dec. Az, Error Dev L.H.A. . LATITUDE BY EX-MERIDIAN ALTITUDE OF A STAR
ar huny & Exercise 18B .
1|17 11 40 19| 2°10-9'N.| 118:3°T. | 307°W. 6-2°W. | 310° 18-0/ 1. G.M.T. 14h 28m 10s (20th) Dec. 14°50-0’ N., G.H.A. 306° 094/, *L. H.A.
2.1 16 20 40 30 | 21° 01-0’S. | 306-5°T. | 20-5°E. | 2-5°W. | 31°12-6 353° 27-3’, true alt. 57° 16:6’, M.ZX 32° 16:0’ N, lat. 47° 06-0’ N,
3.1 16 20 32 10 | 23° 20-8’S. | 143:3°T. | 21-3°E. 2-2°W. | 320° 29-0" Az. 167-4° T., P.L. 077-4° T.—257-4° T.
1127 23 85 10 |10 00 8 e R | 1aaew. | ore oo 2. G.M.T. 21h 21m 44s (29th), Dec. 26° 19-9’ S., G.H.A.p 298° 27-2', *L.H.A.
: e i L ol 11° 34’, true alt. 26° 31-8’, M.ZX 62° 31-4’ N, lat. 36° 11-5’ N., Az.
191-6° T., P.L. 101-6°T.—281-6° T. :
3. G.M.T. 08h 28m 20s (28th) Dec. 34° 24-7" S., G.H.A. P 134° 08-6, *L.H.A.
AZIMUTHS—STAR 3° 178, true alt. 29° 51-6’, M.ZX 60° 03-6' lat. 25° 38-9’ N, Az. 182° T.,
Exercise 16B P.L. 092° T. 272% T,
‘ 4. G.M.T. 13h 26m 00s (17th), Dec. 8° 27-2’ S., G.H.A. " 287° 36-9’, *L.H.A.
! 1 ! §° 27.4’. true alt, 66° 59-9’, M.ZX 21° 35-8" S., lat. 30° 03-0" S., Az
i G.M.T. l Dec. Az, ; Error Dev. | L.H.A. 201:1° T., P.L. 111-1° T.—291.1° T.
T e 5 d | | 5. G.M.T. 13h 55m 40s (18th), Dec. 45° 57-1’ N., G.H.A.p 206° 20-6’, *L.H.A.
e i T NE 7°'37.5". true alt. 25° 20-0°, M.ZX 64° 17:7’ S., lat. 18° 20-6" S., Az
2.1 gs 02 03 14 266-6°T. ‘ 13-4°W. | 19-9°W. | 41° 447/ i T T ;
3. 28 12 46 16 | 107-3°T. | 46-2°W. | 51-5°W. | 299° 16-7"
4., 16 03 45 11 ‘ 241-2°T. | 27-3°W. | 15-8°W. | 48° 45.8' POSITION LINE BY LONGITUDE METHOD
5 | 14 17 25 40 | 28° 08-5'N. | 044-5°T. | 41-0°W. | 21-0°W. | 309° 22-2’ Exercise 19A
By the Sun
g 1. G.M.T. 17h 48m 20s (29th), Dec. 9° 12-1° N., G.H.A. 86° 53-2’, zen. dist-
. LATITUDE BY POLARIS 62° 31-5", L.H.A. 308° 57-2/, long. 137° 56:0' W., Az 059-6° T., P.L.
Exercise 17 149-6° T.—329-6° T.
‘ 9. G.M.T. 23h 51m 43s (27th) Dec. 13° 01-6’ S. G.H.A. 181° 57-8’ zen. dist.
| 41° 44-6’, L.H.A. 321° 04-0’, long. 139° 06-2" E., Az. 066-3° T., P.L.
LHA. TrueAlt. | o o | a® Lat. P.I. i b 0 i 7 A i
| } o ’ o ’ :
L. T 87°027 B0°087 | 91 06 |0 TR DO 0BDAS 26 4 3. G.M.T. 18h 31m 24s (15th), Dec. 21° 130’ S., G.H.A. 95° 31:6’, zen. dist.
L A A I e et 43° 30-0, LHA, 47° 321", long. 47° 58-5' W., Az. 2725° T., P.L.
3. 45°98:0' 47° 381’ | 44 0-6 | 01 46° 43-2'N.|089-6°—269-6° HOZ:S T 00 8
4 23°04-4 23°30-8 | 1.8 06 | 06 22°33-8'N.|090:1°—270-1° 4. G.M.T. 02h 26m 15s (23rd), Dec. Nil., G.H.A. 218° 267/, zen. dist. 57° 40-3’,
5. 104° 09-9’ 51° 04-5’ | 461 0-6 | 0-2 50° 51-4’N. | 088-6°--268-6° L.H.A. 57° 40-3, long. 160° 46-4’ W., Az. 270° T., P.L. 000° T.—180° T.
6. 75°33-1’ 32° 377’ | 208 0-4 | 02 31°59-I'N.|090-8" 2708 5. G.M.T. 11h 44m 10s (18th), Dec. 23° 24’ S., G.H.A. 356° 52-0”, zen. dist.
7. 266°59-9° 40° 27.9’ | 88:3 05 | 1.6 40° 57.7’N. [ 091-0° ~271-0° 76° 40-3', L.H.A. 318° 40-4’, long. 38° 11-6’ W., Az 141-4° T., P.L.
e 051-4° T.—231-4° T.
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6.

[5=)

G.M.T. 09h 41m 02s (19th), Dec. 10° 01-6’ S., GTHIAT329° 005, zen. dist.
75° 20-9°, L.H.A. 301° 55-8’, long. 27° 04-7” W., Az. 120:3° T., P.L.
030-3° T.—210-3° T.

Exercise 19B
By a Star

. G.M.T. 08h 26m 35s (28th), Dec. 26° 199" S., G.H.A.op 133° 42-2’, zen.

dist. 59° 47-2’, *L.H.A. 32° 02-2/, long. 144° 57-6" E., Az. 213-6° T.,
P.L. 123-6° T.—303-6° T.

. G.M.T. 20h 59m 4ls (6th), Dec. 16° 26-6" N., G.H.A.° 330° 22-8’, zen.

dist. 53° 12-5, *L_H.A. 54° 37-8/, long. 177° 00-4’ W., Az. 257-2° T.,
P.L. 167-2° T.—347-2° T.

. G.M.T. 05h 14m 09s (28th), dec. 49° 41-7’ N., G.H.A. < 145° 37:7" W, zen,

dist. 49° 51-9’, *L.H.A. 48° 12.3’, long. 47° 110’ W., Az 320-8° T.,
“P.L.050-8° T.—-330-82 T.

. G.M.T. 14h 27m 53s (18th), dec. 14° 50’ N., G.H.A.<y 304° 06-8’, zen. dist.
47° 07-7’, *L.H.A. 315° 29717, long. 171° 57-6’ W, Az. 112:5° T, P.I..

032-5°T—202-5° T.

. G.M.T. 16h 13m 05s (14th), dec. 19° 25-7" N., G.H.A. 236° 51-0’, zen.

dist. 50° 50-1/, *L.H.A. 55° 17-6’, long. 31° 49-1" E,, Az. 269-4° T.,
P.L. 179-4° T.—359-4° T.

. G.M.T. 23h 04m 32s (29th), dec. 19° 25-8’ N., G.H.A.°¢ 324° 13-4/, zen.

dist. 50° 17-2/, *L.H.A. 53° 46’, long. 57° 04-5" W., Az. 261-4° T., P.L.
171-4° T.—351:4° T.
POSITION LINE BY M.S.H. METHOD.
Exercise 19A
By the Sun

. G.M.T. 17h 48m 20s (29th), dec. 9° 12-1’ N., G.H.A. 86° 53-2’, L.H.A.

308° 33-2, T.ZX 62° 31:4’, C.ZX 62° 49-5/, int. 18-1’ towards, Az.
059-6° T., P.L. 149-6° T.—329-6° T., I.T.P. 29° 20-8’ S., 138° 02-1’ W.

. G.M.T. 23h 51m 43s (27th), dec. 13° 01-6” S., G.H.A. 181° 57-8’, L.H.A.

320°55-8’, T.ZX 41° 44-6’, C.ZX 41°51-0’, int. 6-4’ towards, Az. 066-3°T.,
P.L. 156-3° T.—336-3° T., I.T.P. 35° 50-8” S., 139° 05-2’ E.

. G.M.T. 18h 31m 24s (15th), dec. 21° 13-0’ S., G.H.A. 95° 31-6’, L.H.A.

47° 15-6’, T.ZX 43° 30-0’, C.ZX 43° 16-0’, int. 14-0’ away, Az. 272-5° T,
P.L. 002-5° T.——182-5° T., I.T.P. 32° 15-7’ S., 47° 59:5’ W..

. G.M.T. 02h 26m 15s (23rd), dec. nil, G:H.A:-218°26-7, L.H.A. 57° 31-7,

T.ZX §7° 40-3’, C.ZX 57° 31-7’, int. 8-6’ away, Az. 270° T., P.L.
000° T.—270° T., I.T.P. 00° 00’, 160° 46-4" W.

. G.M.T. 11h 44m 10s (18th), dec. 23° 24"'S., G.H.A. 356° 52-0’, L.H.A.

318° 27-0’, T.ZX 76° 40-3', C.ZX 76° 46-5’, int. 6:2’ towards, Az.
141-4° T., P.L. 051-4° T.—231-4° T., I.T.P. 43° 07-2’ N, 38° 19-7" W.

. G.M.T .09h 41m 02s (19th), dec. 10° 01-6" S., G.H.A. 329° 00-5/, L.H.A.

301° 19:5%, T.ZX 75° 20-9’, C.ZX 75° 43-4’, int. 22:5’ towards, Az.

120-3° T., P.L. 030-3° T.—210-3° T., I.T.P. 43° 53-8’ N., 27° 13:0’ W. .

Exercise 19B
By a Star A v

. G.M.T. 08h 26m 35s (28th), Dec. 26° 199’ S,, G.H.A.y 247° 04-6’, *L.H.A.

32°14-6',T.ZX 59°47-2’, C.ZX 59° 53-4/, int. 6-2’ towards, Az. 213-6° T,
P.L. 123-6° T.—303:6° T., I.T.P. 24° 44-0’ N., 145° 06-5’ E.

. G.M.T. 20h 59m 41s (6th), dec. 16° 26-6”’ N., G.H.A.o 330° 22-8’, *L.H.A.

54°21-8’, T.ZX 53° 12-5’, C.ZX 53° 01-4’, int. 11-1’ away, Az. 257-2° T,
P.L. 167-2° T.—347-2° T., 1.T.P. 43° 07-5’ N., 177° 01-2’ W.
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3. G.M.T. 09h 14m 09s (28th), dec. 49° 41-7’ N., G.H.A. ¢ 145° 37-7’, *L.H.A.
47° 53-3’, T.ZX 49° 51-9’, C.ZX 49° 40-7, int. 11-2" away, az. 320-8° T.,
P.L. 050-8° T.—230-8° T., I.T.P. 17° 44-9’ N., 47° 226" W.

4. G.M.T. 14h 27m 53s (18th), dec. 14° 50’ N., G.H.A.< 304° 06-8’, *L.H.A-
315°16-7/, T.ZX 47°07-7’, C.ZX 47° 16-0/, int. 8-3’ towards, Az. 112-5°T.
P.L. 022:5° T.—202-5° T., I.T.P. 42° 36-8’ N., 171° 5§9-6" W.

5. G.M.T. 16h 13m 05s (14th), dec. 19° 25-7° N., G.H.A.» 236° 51-0’,
*L.H.A. 55° 08-5/, T.ZX 50° 50-1’, C.ZX 50° 42-0’, int. 8-1’ away,
Az.269-4° T., P.L. 179-4° T.—359-4° T., I.T.P. 32° 10’ N., 31° 49-2' E,

6. G.M.T. 23h 04m 32s (29th), dec. 19° 25-8’ N., G.H.A. <y 324° 13-4/, *L.H.A.
53°53-8’, T.ZX 50° 172/, C.ZX 50° 22-8, int. 5-6” towards, Az. 261-4°T.,
P.L. 171-4° T.—351-4° T. L.T.P. 40° 58-7° N., 57° 04-2" W.

PROJECTION OF POSITION LINES
Exercise 20

. 40° 15’ N, 18° 19’ W.
. 20° 16-6” S., 27° 24-6" W.
. 39° 55-4’ N., 29° 55’ W.
50° 13’ N., 44° 03-7" W.
40° 28:2” N., 34° 27-8" W.
48° 18:4’ N., 50° 12:7" W.
. 25° 00-5’ N., 36° 02-5" W.
. 28 M.
. 23° 44-8’ N., 51° 566" W.
. 34° 11’ N., 42° 16’ W.
. 29° 06’ S., 37° 06’ W.
. 34° 15-8’ N., 47° 52-3' W.
. 53°29’S., 179° 35’ E.
. (1) 16° 41:5’S., 163° 06’ E.

(2) 17° 11’ S., 162° 51 E.
. 42° 27’ S, 76° 16’ E.
. 39° 04’ N., 131° 02’ E.
. 131° 45} T.
. 1203° T.
. d. lat. 49-4’ S,, dep. 26:6 M., d. long. 39-8’ E., lat. 47° 30-6’ N, long.,

34° 37-2" W.

© 0D U W

btk e ek ek
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TIDES
Exercise 21
1. Interval 2h 56m duration 6h 17m 0=84° from H.W., M.T.L. 14-4 {t.
height of tide 15-9 feet. ’
2. Interval 3h 48m, duration 5h 52m, 0=116}° from H.W., M.T.L. 7-3 feet,
height of tide 5-1 feet. . o
3. Interval 2h 4m, duration 5h 54m 0=63° from H.W., M.T.L. 4-5 {t., height
of tide 5-6 ft., depth on patch 29-6 ft.
4. Interval 3h 51m, duration 6h 15m, 6 =69-2° from L. W., M.T.L. 14-3 it,,
height of tide 11-4 ft. o k
5. Interval 4h 49m, duration 5h 37m, 0=26° from L.W., M.T.L. 5-3 ft.,
. height of tide 0-8 ft., clearance 11-8 ft:
/6. Interval 5h 17m, duration 6h 29m, 0=33° from L.W., M.T.L. 14:4 ft.,
height of tide 7-8 ft., height of light 78-7 ft.
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7. Interval 1h 7m, duration 6h 46m, 6 =29-7° from H.W., M.T.L. 5-35 ft.,
corr. 9-5 ft. to subtract.

8. Interval 4h 32m, duration 6h 25m, 6=52° from L.W., M.T.L. 7-15 ft.,
height of tide 4-8 ft., depth 28- 8 ft.

9. Interval 2h 19m, duratxon S5h 49m;-0=72%from- H W M. TL 67 fit.,
time 19h 35m G.M.T.

10. Interval 1h 6m, duration 5h 56m, §=33:3° from H.W., M.T.L. 6-55 it.,
height of tide 13-35 ft., depth 4 fathoms.

11. Height of tide 11 ft., duration 6h 21m, M.T.L. 14-2 ft., 0=73° from
L.W., interval 2h 34m from L.W., time 06h 42m zone time.

12, Interval 2h 42m, duration 6h 12m, M.T.L. 4-5 ft., 6 =78-4° from H.W.,
height of tide 5-4 ft., actual depth 17-4 ft., clearance 34 ft.

13. Duration 5h 48m, M.T.L. 5-5 ft., height of tide 10 ft., 6 =46-1° from H.W.,
interval 1h 28m, time 18h 29m zone time.

14. Duration 6h 17m, M.T.I. 4 ft., hexght of tide 3 ft., 0=45° from I.L.W.,
interval 1h 34m time 19h 44m zone time.

15. Duration 6h Im, M.T.L. 7-35 {t., height of tide 10 ft., 0=69" from H.W.-
interval 2h 18m, time 05h 26m zone time.

Revision Paper 1.

1. Interval 2h 53m, M.T.L. 6-25 ft., 6=88-5" from H.W., height of tide
6-4 ft., depth 36-4 ft.

2. Lat. 34° 15-8’ N., long. 47° 523’ W.

3. D.M.P. 1195-1, lat. 51° 14-5’ S., dist. 986-7 M.

4. Tr. alt. 77° 50-6, lat. 38° 29-1’ S.

5. True alt. 13° 02-1, lat., 53° 20:2" N.

6. True amp. W. 10° 00’ N., dev. 3° W,

7. Az. 129-7° T., dev. 4:7° E.

8. LL.H.A. 52° 21-4’, Az. 300-8" T., dev. 11:2° 'W.

9. L.}g,.?‘ix(.)w’;‘ 260° 27-8’, true alt. 41° 22.8, lat. 41° 579’ N., P.L. 091° T.—

10. IL.H.A. 352° 31-8’, true alt. 61° 32-8’, dec. 21° 02:1’ S., M.ZX 27° 49-3’
lat. 48° 51-4’ S, P.L. 104-9° T.—284-9° T. '

11. G.M.T. 23h 23m 37s (16th), dec. 2° 22-8’ N., G.H.A. 172° 14-9’, ZX 61° 21-8'»

L.H.A. 309° 42-5’, long. 137° 27-6” E., P.L. 151-2° T. T.
by M.S.H.: L.H.A. 309° 529/, int. 7" away, C.ZX 61° 14-8’, I.T.P. lat.
37° 48-9’ S., long. 137° 28-1' E.
12. G.H.A. 195° 03-1’, ZX 31° 42-3’, *L.H.A. 40° 29-4’, long. 154° 3377 W.,
P.L. 178-1° T..-358-1° T
by M.S.H.: *L.H.A. 40° 10- 6’ int. 14-3" away, C.ZX 31° 28’ I.T.D. lat.
41° 34-5’ S, long. 154° 33-7" W.

13. G.M.T. 20h 31m 20s, L.H.A. 9° 54-7, truc alt. 48° 12-9’, M.ZX 40° 52.5/,

lat. 45° 27-7’ N., P.L.. 104:5° T.—284:5° T
14, ©G.H.A. 14° 57-5’, G.M.T. 13h 09m 45s, error 26m 35s fast.

15. G.M.T. 01h 44m 20s, dec. 1° 10-7" N, true alt. 66° 54, lat. 21° 55-3’ S.,
P.L. 090° T.—270° T

16. Corr. 61-1’, bearing O77° o
17. for D.R. pos. d. lat. 66- 4’S dep. 2074, d. long. 4° 37 9’
E.P. 19-

0’'S. » 7196 194557
D.R. pos. lat. 42° 164 N., long. 175° 02:1’ E.
E.P. Tat. 40° 51-0’ N., long. 178° 34-5’ W.

18. d. long. 24007, lat. 35" 24-7’ N. or S.

WY -

£

[20e )

o

10.

11.
12.

13.

14.
15.
1e.

17.

. d. lat. 6007

. True alt. 51° 25-1/, lat. 46° 49-9" 5.,
. G.M.T. 23h 19m 00s ("Bth) dec. 2° 17-3” S., true alt. 52 46-4’, lat. 39°
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Revision Paper 2

. Truc alt, 56" 159, lat. 17° 45:7° N.

. True alt. 15" 43-8’, lat. 45° 05-3" S

. G.M.T. 23h 39m 00s, truc alt. 42° 19:7/, dec. 20 480’ 8., lat. 26° 52:3" N.
. G.M.T. 02h 41m 00s, dec. 21° 09:2" S., true amp. E. 27° 53:3" S., dev.

3°53-3' E.

. L.H.A. 65° 55-9, dec. 2° 50-9’ N., az. 103-9° T,, dev. 3-17 W.
. G.M.T. 03h 16m 22s (17th) L.H.A. 338° 27-4’, truc alt. 48° 097, lat.

47° 32-8’ N, P.L. 091° T.—271° T.

. G.M.T. 07h 30m 03s, L.H.A. 355° 59-3’, true alt. 59° 187/, M.ZX 30°-35:0’,

lat. 32° 14-8’ S., P.L. 086-3° T.—266-3° T

. G.\LT. 22h 36m 18s, *L.H.A. 354° 50, true alt. 51° 00-4’, M.ZX 38° 39-9’

lat. 15° 24-5” N., P.L. 082-4° T.—262-4° T

. G.M.T. 11h 40m 19s, G.H.A. 356° 28-0’, dec. 2° 10-9’ N, true alt. 29 46-3’

L.H.A. 310° 18-0’ long. 46° 10’ W., P.L. ()28 4° T..208-4° T

by M.S.H.: L.H.A. 310° 28, int. 6-6” away, C C.ZX 60° 07-1, ITI’ lat.
43° 20-2’ N., long. 46° 08’ W.

G.M.T. 21h 02m 48s, G.H.A. 353° 38-3’, true alt. 62° 20-8’, L.H. X 322°
31:3, long. 31° 07-0°’ W., P.L. 155- 6° T.—335-6° T.

by M.S.H. L.H.A. 322° 56- 3’ int. 180’ away, C.ZX 27° 21-2’, L.T. P lat.
40° 12-5’ N., long. 31° 03-6’ W

Error in longitude 1’ 44", chron. error 13m 07s fast.

d. lat. 30-64’ N., dep. 25-71, d. long. 34-73’, lat. 42° 30-6" N\, long. 178~
50-7" 'W., lat. 42° 30-6’ N, long. 179° 59:9° W

d. lat, 247 S., D.M.P. 291-7, d. long. 5700 W., course S. 87° 04:2" W,
dist. 4834 M.

Interval 3h 13m ,M.T.L. 4-85 ft., height of tide 5-7 ft., clearance 7.7. ft.

Lat. 39° 04’ N, long. 131° 02" E

A’s pos. lat. 39° 52:4" N., long. 36° 16-:6” W., B’s pos. lat. 40° 25-3’, long.
36° 13-3’ W., course D \T 431° E., dist. 33 M.

G.M..T. 07h 30m 40s (6th), *L.H.A. 316° 16:2’, az. 042 ° T., dev. 5° W.

Revigsion Paper 3

N., D.M.P. 782-5, d. long. 1800’
dist. 1504 M. A.T.S. 20h 24m 57s (26th).

E., course N. 66° 30-3" .,

. Interval 2h 11lm duration 6h 44m M.T.L. 6-6 ft. } range 6-5 ft., 0 58-1¢

from H.W., corr. —3-1 ft., depth 23-5 {t.

. Error 3m 13s fast.

G.M.T. 22h 43m 39s (16th) dec. 23° 21-0” S:, L.H.A. 353° 15-7/, true alt.
29 59:9°, M.ZX 69° 44-0’, lat. 46° 23-0’ N, P>.L. 083-4° T.—263:4° T

. G.M.T. 17h 04m 40s (17th), L.H.A. 231° 04-3’, trué¢ alt. 48° 24-7’, lat.

50° 17-3’ N., P.L. 090-5° T.—270-5° T’

. G.M.T. 19h 50m 00s (16th), dec. 21° 01-4’ S., true amp. W. 26° 05-3’ S.,

error 1° 05-3’ W., dev. 2° §4-7’ E.

. True alt. 23° 10-5’, P. dist. 33° 43-2’, lat. 56° 53-7" N. .
. G.M:T. 20h 11m 00s (29th), G.H.A.» 280° 43-3’, *L.H.A. 354° 40-2,
true alt. 23° 39-8’, M.ZX 66° 09-6, lat. 20° 12-5’S., P.L. 096° T.—276°T. .

_.H.A. 47° 30-5’, dec. 21° 02-4’ S., true az. 224-0° T., error 27:0° W.,
dev. 2:0° W

P.L. 090° T.—270° T.

30-9” S., P.L. 090° T,—270° T.
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12, Mid lat. 44 4547, corr. - 5-0V, parallels 417 10-9” and 48" 299’ N. or 8.

13, Lat. 53%:29" §., long: 179° 35" L.

I4. G.M.T. 23h 43m 10s (14th), G.H.\.op 349° 4077, *L.H.A. 55 32-3,
a7 259-1° T3, dev.. 2:1° E.

15. G.MLUT. 17h 38m 10s (28th), dec. 14° 50-2” N., *S.H.A. 183° 20-3’, G.H.A.
301° 82-8', true alt. 40° 40-6”, L.H.A. 312° 17-2’, long. 172° 359’ W.,
P.L. 019-2° T—199-2° T.

by M.S.H.: *L.H.A. 312° 43-1", T.ZX 49- 19-4’, C.ZX 49° 01-5, intercept

17:9" away, L.T.P, 42° 45-8" N., 172° 33-1’ W.

Revision Paper 4

PRACTICAL NAVIGATION
1. G.M.T. 07h 31m 09s (14th), G.H.A. 293° 537/, dec. 3°.24:3' N., T.ZX
43°08-07, L.H.A. 325° 29-7’, long. 31°36:0”E., P.L. 034-3° T.—214-3°T.
by M.S.H.: L.H.A. 325°22-7’ C. ZX 43° 130", Intercept 5-0’ towards.
[.T.P. 21° 51-4’ S., 31° 34-0’ E
2. G.M.T. 17h 16m 22s (16th), dec. 21° (2:6” S., true amp. E. 23° S., dev.
16-5° 'W.
3. G.M.T. 07h 39m 44s (16th), L.H.A.o, 214° 41:9’ {true alt. 27° 45-3/,
lat. 28° 42:0° N., P.L. 090° T.——370° T
. Mid. lat. 41° 24’ corr. 12-9’,-- parallels 39° 31:9’ and 43° 41:9’ N. or S.
lat. 34° 15-8" N., long. 47° 52-3’ W.

PRINCIPLES
. D. lat. 12’ N. dep. 20-8" mean lat. 57° 06’ rate 38-93 minutes per hour.
. G.H.A.op 120° 00/, G.H.A.© 322° 147" R.A.T.S. 157° 45-3".
. Bearing 128-8° T.
. B’s error on G.ALT. Im 04s slow, long. 37° 23’ W.

ST

S e

Revision Paper 5

PRACTICAL NAVIGATION

I G.M.T. 0lh 43m 47s (23rd), dec. 23° 26-5” S., G.H.A. 206~ 12-1, T.ZX

49° 36-5’, L.H.A. 304° 31-8’, long. 98° 19:7’ E., P.L. 007-1° T.—187-1° T.
by M.S.H.: L.H.A. 304° 52-1’, C.ZX 49° 18- 5’ intercept 18-0" away,

LT.P. 29° 08-0" S., 98° 21-7’ E.

. True alt. 65° 12-17, dec. 29° 52-4’ S., lat. 5° 045’ S.

. G.M.T. 06h 37m 16s (27th), dec. 12°47-2’S., L.H.A. 55° 00/, truc az. 280-8°T.,
dev. 3-5° W.

. G.M.T. 21h 09m 20s (30th), dec. 26° 19-9’ S., L.H.A. 13° 21-8’, true alt.
17° 24-5’, M.ZX 71° 33-8, lat. 45° 13-9’ N., P.L. 102:2° T.—282:2° T

. N. 8 W, 11-0 M., N. 38° W., 9:7 M.

PRINCIPLES

]

3

(el

. Course 037° T., dev. 6° E.
. Intercept 10-1’ towards.
. Lat. 36° 42’ N., dec. 53° 18’ N.

W o =

Revision Paper 6

g | PRACTICAL NAVIGATION
1. G.M.T. 13h 49m 42s (17th), dec. 26° 19:9’ S,, G.H.A. 317° 14-1/, T.ZX 58°
11-97, L.H.A. 62° 32-0°, long. 105° 17-9’ E P.L. 159:3° T.—339-3° 1.
by M.S.H. L.H.A. 62° 48 6, C.ZX 58° 26- 9’ intercept 15’ towards,
LT.P. 17° 27-3" 5., 105° 19-8’ E.

e

. Lat. 47° 256’ N
. G.M.T. 04h 13m 185 (28th), L.H.A.oy 274° 22.9’, true alt. 20% 05-9’, ldt

ANSWERS 167

G.MUT. 04h 42m 28s (6th), dec. 37 0507 5., true amp. W, 7 887 5., dev.
" S-7°E,

. G.M.T. 2Ch 40m 00s (28th), dec. 26” 21-6” S., L.H.A. 354~ 28-3', truc alt.

24¢ 45-1’, M.ZX 65° 02-7/, lat. 38° 41-1” N, P.L. 084-5° T.—264-5° 1
., long. 34° 43:1” W.

21° 29:0’ N., P.L. 091° T.—271° T
PRINCIPLES

. Sun’s R.A. 01h 00m 00s, crror 6h 20m 00s slow.
. Lat. 48° S., Dcc. 65° S

Revision Paper 7
PRACTICAL NAVIGATION

. G.MT. 07h 10m 44s (16th), dec. 21° 07-27 S., G.H.A. 285° 187" T.ZX

58° 17-2/, L.H.A. 296° 05-2, long. 10° 46-5" L., P.L. 189-8° T.—009-8°T.
by M.S.H.: L.H.A. 295° 58-7’, C.ZX 58° 22:6’, intercept 5-4° towards,
1.T.P. 25° 389" S., 10° 459" E

2, 12:0’ N. .
3. G.M.T. 15h 50m 24s, dec. 9° 13-8’ X, lat. 16° 191" N

G.M.T. 12h 05m 10s (29th), dec. 9° 16-4" N.,L. H.A. 314" §9-7’, true az.
092:5° T., dev. 3-0° L.

G.M.T. 00h 49m 15s (14th), dec. 23° 12-3’S., L.H.A. 14” 043", ZX 63° 15-5/,
M.ZX 61° 52:2’ N., lat. 38° 39-9’ N., P.L. 104-5° T.—284:5° T

PRINCIPLES

. 335° 10-4".
. Lat. 7° 55}’ N.
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STARS, 1952 January—June

STARS, 18562 July—December

~
$.H.A. Decliaation i ST it
R.A., Nameand No, —— ———— —— ——o —— ———— —— ——— ——— ——— ———— ——— — | S.H.A. eclination
4 JAN, |FEB. |MAR. |APR. MAY . JUNE JAN. | ¥EB. | KAR.] APR.' MAY 3 | Mag. Name and No. [—— — —_— e
e | | i —_— s el | — i | JULY] AUG. SEPV., OCT. 'NOV. | DEC. | JULY£ AUG.|BEPT | OCT. ' NOV. DHC.
%1 10 o ’ ' , . , ’ ’ s 3 | i ! ‘ !
200 338« Cassiopeiae 3 850 33-7|33-8 33-9|33-8 336|332 N, 56 16-8|16:7 16°6 | 16-5 16°4116.¢ & | & s ¢ { ¢ 4 Z o) o | - 4 ! con e
00 41 3 Ceti 4 349 422 |42:2 | 42-3 | 42-2 ' 42-1 | 41-9 §, 18 150 [ 15:0 1 15°0 | 14-9 14:8 | 14.7 2:5 Schedar 3| 350 ! 320 | 82:5 | 32:3 | 32:3 32:3'32-4|N. 56165 | 166 | 168 | 17-0  17-1 | 17-2"
0L 36 « Eridani 5 336 00-7{01-0+01-2|01-2!01-100-8 8. 57 290|289 28-8 287 28-5.98.3 2:2 | Diphda 4|340 | 49°6 | 41°4 | 41-2  41-2 41-2 41-3 )8, 18|14:6 | 14-5 | 14-5 | 14-5 14:6 | 14-7
02 04 « Arietis 6 328 5249|530 531531530528 N.23 14-4|14-4 14:3|14:3 | 14:3 ' 14:3 . 06| Achernar 5| 335 | 605 | 60-1 | 59-9 | 59-7 ' 598 [59:9 |8, 57 | 28-2 | 28-2 | 28-8 | 28-4 | 285 | 28-6 |
03 00 x Ceti 8 315 03:2|03:3 1034|035 034|032 N; .a»l 548 | 54:2 | 542 | 54-2 ' 543 . 22| Hamal 6| 328 | 52+5 | 523 | 52°1 | 51+0 | 51°9 | 51°0 | N, 23 | 14+4 | 14-5 | 14+6 | 14:6 | 14:7 | 14°7 |
03 21 =« Persei 9 309 46°4 | 46+5  46°7 | 468 46°8 | 46°6 N. 49 ' 41-9 4 1-7 v | 2:8| Menkar 8| 815 | 08-0 | 028 | 02:6 | 024 | 02-3 | 02:3 | N. 8 | 54-4 | 545 | 546 | 54°6 | 546 | 545 i
04 33 o Tauri 10 291 42-1 | 42:2 | 42-3 | 42-4 424 | 42-3 N. 16 250 1-9 | Mirfak 9| 809 | 46°3 | 45°0 | 4-56 | 45°8 45-2 | 45°1 | N, 49 | 41-6 | 41-6 | 41-7 | 41-8 419 | 42:0 |
0512 £ Orionis 11 281 56°1 562 563 | 564 565|564 8. 8 °'15-8 | 1-1| Aldebaran 10 | 29T | 42-2 | 41°9 | 417 | 415 | 41-3 ' 41-2 | N. 16 | 25°1 | 25°1 | 24-1 | 252 252 | 25°1
05 13 x Aurigae 12 281 423 | 424 42-6 | 427 42-8 | 42-7 N, 45 573 | 574 | 57-4 1§ 03| Rigel 11| 281 | 56-3 | 56-1 | 55:9 ' 556 ' 55°5 ! 554 | 8. 161 { 15+C | 15°0 | 150 ' 16°1 | 15°2 |
05 23 vy Orionis 18 279 21-2{21-3 . 21-4 215 21:6!21-5 N, 6 186|185 185 02| Ca 12| 281 | 42°5 | 42-2 | 41°9 | 41-6 41-3 [ 41-1|N. 45 | 57-2 | 57-1 | 57-1 | 57-2 57°2 | 573 |
05 23 3 'Tauri 14 279 10-7 {107 10-9 |11-0 11-0|11-0 N, 28 34:3 | 343 34:3 3 17 | Bellatrix 13| 279 : 21-3 | 21°2 | 20°9 | 2G-7 , 20°5 | 204 | N. 6 | 18-7 ! 18-7 1 18-7 | 18-7 18-7 | 186 |
05 53 o Orionis 16 271 50-9|51-0 51-1 512 51-3 512 N. 7 241 |24:1:24-0 | 2, . 1.8 Elnath 14 | 279 | 10-8 | 10:6 | 10-3 { 10-0 09-8 | 09-7 [ N. 28 | 34-2 | 84:3 | 34:3 | 34-3 34-3 | 34-8
06 23 ~x Carinae* 17 264 161|163 16-5|16:8 17-0|17-1 8. 52 40-1|40°:3 | 403 ! 40°3 40°2 0.1 | Var. Betelgeuse 16 | 271 | 511 | 50°9 | 50°7 | 50°5 | 50-3." 50-1 . 7(24°1 | 24:2 | 24:2 | 24-2  24-2 | 241 |
06 35 -~ Greminorum 261 15+4 | 154 15+3 156 157|157 N. 18 266|266 266 5 26:6 20:6 26.¢ | -09| Canopus 7! 9264 |17:0 | 16+8 | 16°5 | 16-2  16:0° 15-8 | 8. 52 | 399 308 | 89-7 | 89:8 < 39-8 | 40-0 |
06 43~ Canis ‘ | 1:9 | Alkena 261 | 15°6 | 15°4 | 15°2 | 15°0 | 14:7 i 14°5 | N. 16 | 266 { 26°6 | 266 | 2646 | 26:6 | 26+5 |
Majoris 18 259 14:0 ] 14:1 14:2114:3 144|144 S, 16 389|390 39:0 l 39:0 39°0 389 —~1:6 | Sirius 18| 259 | 14°4 | 14°2 | 140 | 13-8 1 13°6 . 13+4 | 8. 16 | 38°8 | 387 | 38-7 | 38-7 38-8 | 389
07 37 =« Canis : i C*5 Procuon 20| 245 | 47°9 | 47°8 | 47-6 | 47-4 1 47°1 469 | N. 5| 21-0 | 21-0 | 21-C | 21-0 | 20°9 | 209 |
Minoris 20 245 47°7 | 47-6 47-7 | 47-8 47:9 {430 N. 5 21-0 /209 200 209 210 12| Pollux 21 239 | 238 | 23+6 | 23:3 | 23-1 | 22-8 | N. 28 | 08-7 ' 08-6 | 08-6 ( 08:6 085 | 085
07 42 [ Geminorum2l 244 23+7|23:6 23-7 | 23:9 240 |24-0 N, 28 08:7 | 087 08: 37 087 22| Alphard 25| 218 | 41°3 | 41°3 | 412 | 41-C | 40-8 | 40+5 | 8. 8| 271 | 27:0 | 270 | 27-0 | 27-1 | 27:2 i
09 25 x Hydrae 25 218 41+1|41:0 41:0 | 311 112|413 s. 8 270 72 2741 1-3 | Regulus 26| 208 | 82-4 | 32°4 | 32-3 | 82-1 ' 381-9 | 31-6 | N, 12 | 12-1 | 12-1 | 12-1 | 12-0 ' 11-9 | 11-8
16 06 =« Leonis 26 208 32-3 321 32-132:2 32:3|32:3 N, 12 121 2:0 12:1 ! 2:0| Dubhe 27| 194 | 47-8 | 479 | 47°8 | 47-7 ' 47-3 | 46-9 | N. 62 | 00°7 | 006 | 004 | 00-2 : OC°1 ! 00-0
11 01 % Ursae i 2:2| Denebola 28| 183 | 2G4 | 20°4 i 204 | 20-3 20-1 19-9 | N, 14 | 50-3 | 508 | 50°3 | 50-2  50-1 | 50-0 |
Majoris 27 194 47-4 | 47-1  47-0 ' 47-1 47-3 | 47-6 N. 62 00-3 2:8 | Gienah 20 | 176 | 39°6 | 30-6 | 39+6 | 39- ' 39-4 391 | 8. 17 | 16-8 | 16-8 | 16°7 | 16-7 ' 16-7 | 16-8 ;
{3 Leonis 28 183 20-5 | 20°3 ' 20°2 | 20-2 20°2|20°3 N.14 502 | 11| Aderuz 3G | 174 {01:0 | 01°3 | 01°4 | 01°3 (1-0 006 | 8. 62 | 50°5 | 505 ' 5¢3 | 50-2 501  5C-1 !
~+ Corvi 29 176 39-8 | 395 39-4|39-4 3941395 8. 17 166 | 12| Spica 33| 159 | 195 | 19:6 | 19-7  19:6 19-5 19-3 1 8. 10| 550 549 540 | 54:9 549 55G
% Crueis 30 174 01-1|00-7 ' 00-5 } 00-5 006|008 8. 62 498 ' 2:3| Menkent 36| 149 | 01-6 | 01-7 | 01-8 | 01-8 01:7 ' 01°5| 8. 36 08-5 08-5)08-4, 084 08:3 083
7 Virginis 33 159 19:9{19-7 19:5119-4 194195 8. 10 548 02| Arcturus 87| 148 !37-83|37-4 376376 37-5|37-3 |N. 19 | 258 | 25°8 | 25°7 | 26°7 255 | 254 |
¢ Centauri 36 149 02-2|01-9  01-7 1 01:6 015|015 8. 36 08-1 01 Rigil Kent 38 | 140 ' 54:3 | 54:6 | 54-8 | 54:9 | 54:8 | 54:5 | 8, 60 | 38-8 | 38-8 | 38-8 | 38-6 38:5 ' 385
« Bootis 37 146 37-8|37:6137-4|37-2 37-2|37-2 N.19 256 5 2:2| Kochab 40| 187 | 17-0 1176 | 18°1 | 18°5  18:6 184 | N. 74 | 21-2 21-1 | 21°1 | 20:9 20-7 | 205
o Centauri 38 140 55:2 | 54-8 | 54:4 | 54°2 54-1| 541 §. 60 38-2 | 383 384|385 387 388 1-2 | Antares 42| 113 | 222 | 22:2 | 22-4 | 22°5 22-5 22-4 |8, 268|199 1 19-9 {19-9 | 19-8 19-8 | 19-8
3 Ursae ] 19 | Atria 43| 109 | 047 | 05°0 | 05-4 | 05-7 | 05°8 A 057 | 8. @8 | 569 | 57-0 | 57°0 | 569 ' 568 | 50-7 |
Minoris 40 137 17:8 | 17-1/16+5 | 162 162|165 N. 74 20+6 | 206 4 20°7 | 20-8 | 20°9 211 21| Rasalhague 46 | 98 | 48+6 | 48°7 | 48-8 | 48-9 1 49-0 | 49-0 | N. 12 | 85-6 | 35-6 | 35:6 | 35°6 ' 85°6 | 35-6
16 26 % Scorpii 42 113 23-2 | 22:0 22:7]02:4 22:3|22:2 § 26 19-7 | 19-8!19-8 | 19:9 | 19-9 19:0 2+9 | 8 Ophiuchi 94 | 426 | 42°7 | 42-8 | 42+0 | 430 | 43-0 | N, 4 |85-1 | 35-1 | 352 | 85-1 ' 351 | 855 |
16 44 x Triang, i | | 24| Eltanin 47| 91 |08:9|07-0 | 07-3 | 075 | 07-7 | 07:8 | N. 51 | 20°6 | 20°8 | 20°8 | 20°8 | 207 | 29°5 |
Aust. 43 109 07+0 | 064 | 05:9 | 05-3 049 | 04:7 §, 68 505 | 56+5 | 565 51 507 508 2:0| Kaus i i i
17 33 x Ophiuchi 46 96 49:6 | 49-4 ] 49:2 | 48-9 48+7 | 436 N, 12 354 | 353 | 35-3 | 8354 3545 Australis 48 | 84 |44°1|44-1 1442 | 44:3 | 44-4 | 444 | 8, 34| 24:7 | 247 | 24-7 | 24+7  24-7 | 246 |
17 41 3 Ophiuchi 94 43-6 | 434 | 43-2 | 43°0 428 | 42:7 N. 4 34-9 | 34-9 | 34-8 | 84:9 ' 35:0 0-1 Vega 49| 81 |09°5 | 09°6 | 09-8 | 699 | 10°1 | 10-2 | N, 38 | 44:3 | 444 | 44°5 | 445 44-4 | 44-8
17 55 < Draconis 47 91 08-1|07-8 | 076 : 07°3 07:0 | 069 N. 51 20-4 |29-2 1 29-2 ! 293 ' 20:5 21| Nunki 50| 76 |54:6 | 546 | 54-7 | 54-8 | 54-9 | 54-0 | 8. 26 | 21-5 ‘ 215 | 21+6 | 21°6 | 21-6 | 21°56
15 21 ssagittarii 48 84 454 | 45°1 | 44-9 | 446 444 | 44-2 §, 34 24:7 | 246 ' 246 L2446 2446 25| Enif 54| 34 |81-8|31-7 316317 31-831-0|N. 9394 395|396 396,396 | 39:6
1% 35 ~« Lyrae 49 81 10-7 [ 10°5 | 10-2 | 10°0 097 | 096 N, 38 44-1|43-90 439 44:0 4401 1-3 Fomalhaut 56 | 16 | 140 | 13-8 | 13-8 | 13-8 | 13-9 | 14:0 | §. 29 | 52-2 ; 52°2 | 52-3 | 52-3 ],52'4 5244 |
18 52z Sagittarii 50 76 558 | 55+6 | 554 | 55°1 54:0 | 547 8, 26 216 | 21:6 216 21-5 216 i i
22 55 7 Piseis Aust 56 16 15:0 150 ' 14-9 | 14-8 14:G [ 14:3 §. 29  52:8 | 527 52+6 52:4 1 5248 Eae e v T SRR R e
s
® -, » ‘-\\
N
WA '
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172 PRACTICAL NAVIGATION FOR SECOND MATES

CALENDAR 1952
7
e JAN. | FEB. | MAR. | APR.| MAY 'JUNE
L= IR ] M omlM (£
aﬁsslsgi,sssis ‘
B HlE PlE HlE HIBE PI|B
1iTa 1|F 32|S 61|Tu 92|Th 122|8 K
2/W 2(8 338 62|W 93|F 123|M i
3|Th 3|8 3¢ M 63 |Th 04(S 124|Tu 156 338,
4!F 4/M 35 |Tué6d |F 958 125|W 339
5108 51“36 W 65|5 96|{M 126|Th S40|
68 0!W37|Thes|s 97|Tui27|F sl
7.M 7 . Th38[F 67 |M 98|W 128]8 349
8§ Tu & |F 39 |8 68 |Tu 99|Th 1298 343
9 W 9'S 40 (8 69 |W 100|F¥F 130|M 3“"
10 Th 10 .8 41 [M 70 |Th 101|S 131|Tu W 345
'mlv 11|y e2{mum iy 1028 132|wW Th 344/
(1208 12 |Tud3 |W 725 103|M 133 | Th ¥ F 347!
{138 8 13|W 44 |Th 78 |§ 104 Tu 134|F 165|8 195|W 226|8 267 |M 287 |Th 318 |5 38¢g
118 M 1t |Th45 |F 74 |M 105|W 135(S 166 |M 196|Th 227 [§ 268 | Tu 288 |F 319 |8 349
15 Tu 15 F 46 |8 75 | Tu 106 |Th 136 |8 167 |Tu 197 | ¥ 228 |M 250 W 289 |S 320 |M 350
c 16 s 47 ls 76w 07| R 137|M 168 | W 198|s 220 | Tu 200 290 |8 321|Tu 851
I7/Th 17§ 48 |M 77 Th 1038 138 |Tu 169 | Th 199 |8 230 |W 261 |F 201 3 -
18 F 18 M 49 {Tu 78 (K 100|§ 139 W 170 | F 200 | M 231 |Th 202 |8 202 | Tu 328 | Th 858
19°S 10 | Tw'50 |[W 79 /8 110|M 140 | Th 171]S 201! Tu =232 |F 263|8 208 |W 824 |F 3p4
20,8 20 W 51 [Ths0 S 111|Tul4l|F 172|§ 202|W 23318 264 |M 204 Th 325 |8 355,
1 |
52 | F 81 [\1 12| W 142'8 173 | M 203 | Th 234 |8 265|Tu205|F 326|8 856
53 |8 82 Tu113|Th 143§ 174 Tu 204 |1 235 | M 266 W 206 |8 327 | M 357,
83 W 1141 144 | M 175 | W 205|S 236 |Tu 267 | Th 297 |8 328 | Tu 858
M s34 !/Th115|8 145|Tu 176 | Th 206 |8 237 | W 268 |F 208 | M 329 359
Tus5 |1 116|§ 146 | W 177 207 |M 238 | Th 260 | S 299 | Tu 380 | Th 360!
W 86 |S 117|M 147|Th 178|S 208 |Tu 289 |F 2708 s00|w 381|F s;1 |
Th 87 |§ 118|Tu 148 |F 179 |8 200|W 240 (8 271 (M 3801 | Th 332|S 362
98,3 28 Th 59 [ 88 M 119 |W 14018 180 |M 210 |Th 241 |8 §272 302 |F 333|8 863
<29f'ru 20 [ 60 |8 80 |Tu 120 |Th 150 |§ 181 |Tu 211 |} 242 |M 273 | W 303 |8 334 |3 364
30 W 30 § 90'W 121|F 151 |M 182|W 212|S 243 | Tn 274 |Th 304 |8 335 | Tu 305
! |
31;']‘11 31 M 91i S 152 Th 213 |8 244 | T 805 W 366,
SN e e Ik ) T ] FA ) RO teen TS 188 | Beik ) |
ECLIPSES

There will be four eclipses, two of the Sun and two of the Moon.

I. A Partial Eclipse of the Moon, February 11. The eclipse begins at 00h 0Sm and ends at 01h 15m. At
maximum eclipse 0:09 of the Moon’s diameter will be obscured. It is visible from Asia, the Indian Ocean,
except the easvern part, Europe, Africa, the Arctic Regions, the Atlantic Ocean, North America, except the
western and north-western parts, and South America, except the southern part. A

11. A Total Eclipse of the Sun, Febrnary 25. See map on page 8. The maximum duration of the total
phase is 3m 10s.

I1L. A Partial Eclipse of the Moon. August 5, The eclipse begins at 18h 33m and ends at 21h Olm. At
maximum eclipse 0-54 of the Moon’s diameter will be obscured. It is visible from the western part of the
Pacific Ocean, Australia, the Antarctic regions, Asia, except the north-eastern part, the Indian Ocean, Europe,
Africa, the Atlantic Ocean, except the north-western part, and the eastern parts of South America.

IV. An Annular Eclipse of the Sun, August 20. See map on page 9. The maximum duration of the
annular phase is 6m 41s.

SUNRISE TABLE 173

TABLE FOR INTERPOLATING SUNRISE
TABLE I—FOR LATITUDE

i : Difference between consecutive tabular latitudes
lfbular nlnterv:tl Sunrise, Sunset and Twilight
10° 5" 2" | 10m 20m 30m | 40m 50m 60m | 1h 10m Ih 20m Th 3m
AR TR A ‘m- m m m m m hm hm hm.
030 015 0 068 9 1 1 2 2 2| 002 003 003
100 030 012 15428 4 4 4 | 005 005 005
13 045 018-| 1 3 4 5 6 7 [ 007 008 008
200 100 024 2 4 '8 7 8 9 | 010 €10 010
28 115 030 O 9 10 11 012 013 013
300 130 036 3 6 8 11 12 14 | 015 016 G 16
330 145042 3 7 10 13 14 16 018 019 020
400 200 048 4 8 11 14 17 19 [ 021 023 023
430 215 054 4 9 13 16 19 21 024 026 027
500 230 100 5 10 14 18 21 .24 | 627 029 080 '
530 245 106 5 11 16 20 24 27 | 030 032 034 |
600 300 112 6 12 17 22 27 30 034 036 038
630 315 118 6 13 19 24 290 34 | 037 040 042
700 330 124 7 14 20 26 32 37 041 0 44 O 46
73 345 130 7 15 22 28 35 40 | 044 049 '0 51
800 400 136 8 16 24 30 38 44 048 053 057
. 830 415 142 8 17 25 33 41 48 053 058 103
| 900 430 148 9 18 27 35 44 52 058 104 109 |
| 930 445 154 9 19 28 38 47 56 104 111 118
{1000 500 200 ' 10 30 | 40 50 60 | 110 120 180 |

Table I is for the interpolation of the L.M.T. of sunrise, twilight, etc., for latitude. 1t is necessary, when.

using this table, to take out the required phenomenon for the latitude less than the true latitude. This table is
entered with the nearest value of the difference between the times for the tabular latitude and the next higher one,
and, in the appropriate column, with the difference between true latitude and tabular latitude; the correction so
obtained is applied to the time for the tabular latitude; the sign of the correction can be seen by inspection. It is
{0 be noted that the interpolatian is not linear, so that when using this table it is essential to work from the tabular
latitude numerically less than the one required.
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SCOTLAND, WEST COAST—GREENOCK
Tat. 55° 57" N., 4° 46’ W. ___
TIME ZONE: Greenwich
February
‘D. D HIGH LOW LOW LOW
of of WATER WATER WATER ! WATER WATER WATER
M. !
Time Ht. Time Ht. | Time Ht. | Time Ht. Time Ht. | Time Ht.
h m it. h m ft. [hmft;hm ft. hm ft. ' hm it
18 ks ’ o107 o0 0022 07 ‘ :
| 1308 4] 1837 *0-4 E
1618 | 0153 101‘ 6703 04 3
[ 1348 9, 1920 *0'5 |
WALES—SWANSEA (MUMBLES LIGHTHOUSE)
Lat. 31° 34’ N., Long. 3° 58’ W.
TIME ZONE: Greenwich
January February March
[ s v N
8§ S 1146 217 0525 81
ERE R 1759 83
16 8§ 0700 288 0051 11
1036 28-4 1310 04
19 s 1029 25°S | 0408 31
2243 238 | 1628 45
22 S 1148 236 0520 59
— e 1748 65
23! § 0017 22:3 0619 73
1254 22:6 1859 77
25 I 0340 225 | 0955 61
1612 228 2213 55
IRELAND—EAST COAST—EINGSTOWN
Lat. 53° 18’ N., Long. 6° 08’ W.
TIME ZONE: Greenwich
February
T dal Taa o v of Lokt o 3t i | o116 110 0647 01
| 1331 131 1919 *0-1
= g B L R R g e e
1RELAND-—NORTH COAST-—LONDONDERRY
Tat. 54° 59’ N., Long. 7° 19’ W.
TIME ZONE: Greenwich
Septemb;u: " October ) November
9 W | a 0931 74 0337 14
| L ! 2204 69 1610 2-1
4! S | 0905 86 0314 00 i
| 2122 92 1510 *0-2 |
27 T ! 1138 69 | 0540 23
, | —  — | 1810 26
o8 T | 0027 54 | 0640 20
! 1251 64 | 1948 3-1

TIDE TABLES (75
[RELAND—SOUTH COAST—QUEENSTOWN
Tat. 51° 50’ N., Long. 8° 18’ W.
TIME ZONE: Greenwich
January February
D.i D | HIGH LOW HIGH | Low HIGH LOW
(;‘f i \"wg | WATER WATER WATER WATER WATER ‘ WATE R
i & % i 4
| | Time Ht. Time Ht. Time Ht. | Time Ht. Time Ht. | Time Ht
! h m ft, h m ft. h m ft. hm ft h m ft. Ehm it
1 8 | 0638 119 0045 06 [
1857 11-1 1804 0-7
16| W ' | 0739 12:1 | 0141 *1-2
1957 12:G | 1409 *1-0
GERMANY—CUXHAVEN ~
Lat. 53° 52’ N., Long. 8° 43’ k.
TIME ZONE: Greenwich .
October December
e -
21 F | 1122 109 0568 1-0 é
2 2358 101 ¢ | 1828 01
22 § —  — |, oses g6
21 W i 0039 10-9 0732 03
; | ; | 1800 108 1040 0-4
22 T : ‘ : " 0126 110 0821 03
1357 10-0 2037 07
HEBRIDES—STORNOWAY
Lat. 58° 12’ N., Long. 6° 28’ W,
TIME ZONE: Greenwich
March
| 0938 12-1 ' 0346 24
| /2154 110 1605 2-4
6 8 ¢ ' - 1615 1141 04190 33 ¢
i 2231 102 1640 32
5 T ! 0705 155 0101 *0-3
1931 147 1385 *1:6
186 W 0744 156 0143 *0:0
2010 14:6 1417 ®1.7




. Moon’s Upper Meridian Péssage,r fgsz . Equation of Time, 1952

L.M.T. OF. TRANSIT OF THE MOON’S CENTRE OVER THE GREENWICH MERIDIAN TARULATED 1N THE JANSE TRAN | MG, A TEAIE TN

e | AN FEB, MAR, APR, MAY JjuNe | jury | aue. | sErt. | ocr. Nov. | DEC.
Date JAN. FEB‘ MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEQ ¥, ‘mo» m s m s m s m s m s m s s = ;
7 + 300| +1330| +1231f + 403| ~ 253 ~ 222 +338| + 615] + 0a5
d h m h m h m h m h m h m - h m h m h m h m h m b 13 ' 315 ‘33‘ I’M 354 ,351 .,217 3“ 613 "‘00‘.
1 [1558 »|1656 ™| 1624 ™| 1743 ™ 1800 ™ 1842';l 18 44 m) 2007 m| 2159 ™ 2226 (2338 m| " m p f 329 ] 1133943304 345 | ;304 213 349 611| o114
2 164547 (174377 17155z 18 33 %7 1.844ﬁ 192341932421 116“ 225657 |2316%°| ... 5 coy, | 243 1343 12131336 1304] 208 355 6og| o33 ?0
317304 1832418075 | 19214 | 19 26 % 2°°74§ 2°2553 22 Is(,f 23493 .0 10033 |0 zsﬁ | 357| 13467 1207} 327| 4307]y 203} 400|  607) 033} Iu
4 (18159119237 190033200770 20074 1205340 (21237012318 2| . o007 ozzggg gl | 41r| Bt lauap bl 158 ha0) Goal g
5|90t |20 14‘52_ 719A57xi97 Vzo 5o% 204843 21447 122271 o 040 |00 593102253 o2, + a3s| +1353| $iisal gonle sa] - xs3f # an| + 602| — omyfe
6 1948 s 21 06 . 2040 21 324,x 21 314_ 22 41 23326_ 00 17 o1 31 4 orsz 0320 __ 03 3 439 13 57 1148 o1 347 148 47l 589 103
7 12036921565 | 212797 | 22 134 |22 16% 12343 71 .. lor 1255 L 02 21 5° | 02 48 3° | 04 12 5* 0429 453| 1400| 1141 521, 319 143 422| 556 112
8 | 21275 224542 22124 2255423054 ... % |00 37 |02 0452103135 |03 4333 |05 01| o5 3:: 506| 1402| 1I1r341 243| -3221 138 427 553 122
9 |22195 23314 2’2554:: 233843 23 50 0048 |o138 02 54 ° | 04 06 33 | 04-38-33 1054613 0521 1405 1127| 2351 -324 133 432 550 133
w0230 | - Hlazzslf o LT P e 530502343, (03433 o5 002} 053133 06 2913 | 06 34 533| 1407| 20| 2260 ‘327 27| 437 s547] 142
s oo IR 00 15 0025 f00 58 |02 54 0326 |0432 |oss4 |0621 [o709 lo70,% + 547| +1410| +1r13| + 217 - 329| — ¥ 22} + 442| + 543| — 153
2 04 600| 1411| 1106] 209| 331 116 447 549 203

42 o 50 51 49 st 53 4 40

12 |oooo 005740017 |o0115%° | 020077 |03 5157 04 15% | 05235 {06475 |0708% 10749 |0

13 °°4842 or 3841 00 594 | 02 1055 | 03 0353 | 04 43 5 | 05 02 77 | 06 14 5* | 07 385" | 07 52+ | 08 30 oZ;;:é

14 | o1 34:2 02 19:! o1 43‘:‘; 03082, 0405 ¢ |05 32:3 0549:; 070833 082722 0833“:: 09 n:; 09239
° 02 3047 | 04 10 9% | 05 03 5° | 06 6

15 |02 x642 300“ 3 = 4 5 :-554 1946 963849 080152 09;.243 c>9:44° 095048 ;0‘95

16 0258 {03 44 .5 0320 __|os12_los57 |o705 |o727 0853 10955 [0954 11044 |11y

613 14 13 10 59 2 Q0 333 III 452 536 213
6 26 14°15 10 51 152 335 105 4 56 532 224
6 39 14 16 10 44 143 337 0 59 501 528 234
651 1417| 1036 135 338 054 505 524 2 44

2 NSNS YY RENTOEY
w
8

37 {03384°10432F 041555 | 06 113 06 47°5° '0752478 08195 (09435 {10364 | 1035 ¥ [ 11373 | 13 5 + 704 +1418| 41028 | + 127| — 339| — 048| + 5101 + 519| — 25§
18 |04 194" | 05 235" | 05 x4g‘;’ 0707% |07 3443) 0840% 091253 | 1030 |11 16%° |11 1843 | 12 342 132481 2 716| 1419| 1021 119 341 042 514 515 305
19 | 05 o:“g 06 2057 | 06 p 080053 | 0820%% |09 305 [ 100533 | 11 1543 | 11 567 | 1203 %3 | 1334 2| 1455 00 728| 1420| 1013 11| 342| 036 518 s10| 316
20 0547:9 07322 ¢ |07 17 ¢, 084923 0907:; 10233 xossgé 1 57£ 1238::; 125223 !436; 15 1o 8 12 74; 1420| 1005 103| 343| . o30]. 5;2 505 326
: 00 75 1420 9 57 055 344 024 5 501 337
21 063656 082564 031756 0937 10954, 11153 1146 (11237 |1321 |1346 1535 116n {52 | 804 1420 9 49 047 3 44 018 530 456 347
22 {07325 09295 |09 135° | 102447 | 10 44 ° | 120953 | 12 324° | 13 17| 1406 %5 | 14 4397 | 16 315 | 17 09
23 08336' 1029% | 100653 | 1112 | 1136 |13 00 | 13 1644 | 13 5747 | 14 56 5° 1542301172433 17 43 00 o $O18 [P 14.20 o oM 1HI0BD | 35 3SY T AIE] HOS 33 tust S0t ¢ 3 B8
24 093825 11 2637 | 10 56 ° xzox“‘;’ 122933 113494113 5847 14 384 !55053 16426§ 18 !452 18 368 12 827 14191 932| o3 31451 == 0.05 537| 445 408
25 10456: 12 19 33 u4544§ 12525 | 132354 [ 1435%° | 14389 | 152216 38 %° | 17 407 | 19 024 | 19 3, 00 839 1419\ 924| o024 345| + oor s540| 440 419
50 53 53 43 39 46 6o 55 48 12 8s50| 1418 9 16 016 345 007 544 434 430
26 | 1149 1309 o 12-’3349 x34554 1416 |15 184! 1517 o 16035,_, 1748 o 18 3552 1950 012015 | o gor| 1417 907 009 345 014 547 428 4 40
27 | 12 49 1357 1322 14 39 1506° | 15°59 15 57 17 00 18 48 19 27, 20 38 218 912 14 16 8 - 001 o
28 (134455 | 1225 | 14 12%° | 153354 | 15 54 8116309 16 304 | 17 56 € | 19 46 ¥ | 20 17°5° | 21 28 %° 220 4 Bl ol o 3721 andid it
29 1434515349 | 15045 11624 % 11639 | 171947 172445 18 56|20 425° | 210649 | 22 2133 | 22 g0 | -+ 923| +14 15| + 850f — 006 — 345/ + 026| + 553| + 417 — 501
30 | 1522 1155753 17145 17214 |18 004! | 18137 | 19 587 | 2T 35 21 55 7 | 2316 551238 | 933| 1413} 84r| 0U3| 344 033 5561 4ir|c 512
i 53 4 41 44 |- 5563 51 5t 50 00 944| 1411 833 020 343 039 558 404 523
311609 1650 1802 IHes et 2246, ¥ 954 1410| 824 o©027| 343 o046 6 o1 358 533| 1438| 1458 347
1004 1408| 81s| o034| 342| os2| 6o4| 352| 544| 1444 1452| 332
1014| 1405| 807| o041 341| os9| 606| 345| 555 1450| 1446 317
PHASES OF THE MOON 41024 | t1403| + 758 — 048] - 3 33 + 105/ - 208 338 — 60s| —1456| —1439| — 302
10 33 14 01 7 49 0 54 33 I12 10 332 6 16 1501 14 32 248
‘ 4 n om & r m 4 h om 1042 13 58 749 101 336 119 612 325 626| 1506| 1426 233
First Quarter Jan. 4 .04 42 Apr.  z c8 48 June 30 13 II Sept. I052| 1355 731 107 335 125 614 318 637 1s1r| 1418 218
y Full Moon 1204 55 10 o8 §3 July 71z 33 Oct. 1iror| 1352 722 113 333 132), 616 310 647| 1516| 1411 203
Last Quarter 20 06 09 17 09 07 14 03 42 1109| 1349 713 119 331 138 617 303 658 1s21| 1403 148
» New Moon 26 22 26 24 ©7 27 21 23 30 +i; ;8 4-;3 45| + 204 - :25 — 329+ 145| + 619| + 256| — 709| —1526| —1356| — 133
§ 2 1
First Quarter Feb. 2 20 01 May 2 03 58 30 OI SI 11 3Z ,g ;g 6 32 1 g-, 2 Z i 5; 220 34 Ui T | ol g
y Full Moon 11 00 28 i6 A N 3 i gt 24 7301 1535/ 1340 o3
Lar Craet 2 g 2 9 201 ug. 5 19 40 ov. I143| 1334 637 143 322 204 622 233 740| 1539| 1331 048
] N;" Mooncr Is 1 Oé 16 14 pg 12 13 27 11 51 13 30 6 28 148 319 211 623 225 750] 1543 13 23 033
25 09 1 23 19 2 20 15 20 1Irs8| 1326 619 154 317 217 623 217 8or| 1547 1314 018
First Quarter Mar. 313 43 3I 2I 46 28 12 03 +1206| +1322| 4 610 — 159~ 314| + 224| -+ 624+ 209! — 811| ~1550| —1305| — 003
) Egilt I\nggr:;er ix 18 14. | June "8 o5 og Sept. 4 03 19 Dec. ;; ;g i;ig 201 284 3 !; 230 224 201 821| 1554| 1256|+ o012
9 02 40 14 20 2 II 02 36 52 9 30 237 24 152 8 32 15 57| 1247 0 2
» New Moon - 25 20 12 22 08 45 19 07 22 1227| 1308 543 214 304 243 624 144 842| 1600| 1237 o 4;
5 1234| 1303 534 219 3ol 249 624 135 852 1603| 1228 o 5¢
Fglslt ﬁg:;tcr Apr. 2 og 48 30 13 1I 26 20 31 12 41| 1258 524 224 258 255 624 127 902 1606| 1218 in
) i2 2 o
10 08 53 July 7 32 33 Qct. 3 12 15 +12 47 | +12 5; gy 'S xg ~229|~ 254| +302|4 624| + 118| ~ 912 |—1608| —1208| + 1 2¢
1253 124 50 233 250 308 623 109 22| 1611| 11 1 4¢
PERIGEE APOGEE = b gt ¢
59| 1243 457 237 247 314 622 101 9232| 1613| 1147 15
1305| 1237| 448 24: 243 320 622| os2| 942| 1615| 137 21
d h d h 4 h 4 n 4 h 13 10| +12 31 4 39 2 4 239 326 621 042 2 16 16 1126
n. 26 12 June 10 07 Oct. 29 06 Jan. 12 06 May 29 o8 Oct. 13 15 430 250 235 332 619 o gg ug cs:z 1€ 18| 111§ :;:
cb. 23 22 July 8 11 Nov. 23 08 Feb. 8 09 June 25 23 Nov. g -
far. 22 22 | Aug. 5 20 | Dec. 19 21 far. 6 2 July =23 o8 | Dec. #13.20 t421) - 253) — 2301 + 338 + 618]+ 024 -1012| ~1620| —1104| + 252
pr. 18 o8 Sepr. 3 o6 Apr. 3 18 | Aug. 19 11 13 25 412 226 ! 617 015 16 21 307
: e <[ My va | Semt 1¢ 10 | +13 30 + 403 S2e +615| + 005 ~ 1622 + 322




of Arc to Time

Conversion
QCT,—JAN.—MAR. SUN  APR.-SEPT. STARS AND PLANETS DIP
°_gg® °_119° °~179° °~239° | 240'-299° -359° 00 | 025 | 0”5 | o'y == >
0°-59 6o°-119 120°-179 180°-239 40 =299 300 35 s . Lower y App. Lower u App. » | App. Additional Ht. of . | Hr.of .
- ) = MY Limb Limo | ‘Al Limb Lims A, € [ Ak’ T Cors Eye 0| 'Eye COrr
m ° L h m n o m ’ s ® m s 3 Alt-
ol60o| 60400120 § 00 | 180 | 12 00 | 240 | 16 00 | 300 | 20 00| 0|0 00 g o1 g gé 0 o3 f i 1 fr. ft.
04 | 121 | 8 04 | 181 | 12 04 | 241 | 16 04 | 301 | 2004 | I |0 O4 o5 0 oy : . . ’ . 6 Dl v ;
: g gg :: : og 22| 808|182 | 1208|242 |16 08 |302|2008| 2| 008|009 | 0100y 1934 10825 ; ::_,_10,6_,,,2 “9) (518 —53 ry o :: g 18
3|lorx2| 634 12| 123 8 12| 183 |12 12 | 243 | 16 12 (303 |20 12| 3| O Iz 013 g ig 015 9 10:9 214 i 107 211 A T et ‘2 fu3 8 66
4|016| 64|416|124| 816|184 1216244 | 16 16 | 304 | 2036 4) 0161017 01 1y o8 1o 3| o x: 108 210 o e 18 13| 4 67
12 20 16 20 | 305 | 20 20| 5] 020|021 0229, 10 III 212 109 z0- I 6-8
é g 204 2(55 z ;3 ::é g §3 :gcss 12 24 ::«ss 16 24 | 306 | 20 24| 6| 024|025|026]|0 zg' ) 21 A 10 27 ”,: 20‘3 10 46 o Jan. 1-Dec 31 2x 1-; 48 65
- -8 | 6 28 | 12 828|187 | 12 28 | 247 | 16 28 [ 307 | 2028 | 7|9 28029 | © 30 |0 3 03 ] 10 40 ] Ixoo ' 2 2iqyl o 49 :
g0 2 7 | 4 7 ¥ 8loiaz|o 0 34 11-3 210 II-I 209 4-8 : a6 70
8|0 32 68 | 4 32 | 128 8 32| 188 | 12 32 | 248 | 16 32 | 308 | 20 32 36 33 os 0 35 0 47 T 10 54 e II 14 I o ot 28 A 55X b
9lo036| 69|436|129| 836|189 | 1236|249 | 16 36 | 309 | 20 36| 9036|037 38 |03 5 OF n-: 20; 11 o8 Mo 1 29 :Z 42 © 31 1.; 52 ;.2
; 8 40| 190 | 12 40 | 250 | 16 40 | 310 | 20 40 | 10 | 0 40 | 0 4T | 0 42 | 0 4 15 XX 23 X II 45 35 54
“ g 22 '77: : :f: :gg 8 24 131 12 44 -zgx 16 44 | 311 | 20 44-|-TE--0-441 0 45 | 0 46 | 0 4; li 30 36 Aot |y, 38 a0 rzor +3 39 124 g5 73
1: 048 | 72| 448 | 132| 8 48| 192 | 12 48 | 252 | 16 48352 2048 | 12 |0 48| 049 (050 |0 ! 11-7 206 1 54 I1:5 203 2 18 44 MARS 43 2:0 57 7:4
: os2| 73|452|133| 852|193 | 1252|253 (1652|313 |2052}13052)053 054|055 I 4 I1-8 205 i 116 202 42 P &6 S
13| 026| 74|356| 34| 856|198 1256|254 1656|314 |2056|14{056/057|058 |05 g :; 19 o4 | 12 2 117 201 i Z: Galfindting :Z 22| 20 76
2 1 12:0 20 11-8 200 -1 i g2 B s
o0 | 1 9 00 | 19 13 00| 255 | 17 00 | 315 | 21 00O | XI§ | I OO I10I |IO2]| 03 3 4 ) 3 7.7
le ; 23 72 § 04 ,gﬁ 9 04 192 1304|256 |1704{316|2104|16|104|105|106)10y 1837 [0 0, |1 46 19 19ig 13 13 i . 57 s 62 g
; 1 08 ;7 508|137| 908 |297| 1308|257 1708 387 |2108}x7| 1081091101y Ips5 o . |I305s . ° B 13 33 s Gl by 62 8 63 o
; 112 78 |512|138| 912|198 | 1312|258 | 1712|318 |21 12| 18| X 12| 113|114 5 g1 . 13 24 i 1354 29 &0 67 65
;9 116| 79| 516|139 | 916|199 13 16 | 259 | 17 16 | 319 | 21 16 |19 | 1 16 | I 17 | I 18 | 1 19 33 izi 20:0 13 45 12'1 W(,) thoke g s 2.6 . 2,0
: ‘4 199 12:2 19 37, ; 2; I
20{120| 8| 520|140, 920|200 1320]260]|1720]|320|2r20f{20}12012I]|T1I 2;- 3 5 125 198 14 07 123 195 14 40 ta Apr. 1 -June 30 7-8 e 68 $2
21| 124 81|524| 141 | 924|201 | 13242611724 |321 212421 124|125]126}7132 % X 14 30 15 04 8 83 70
22| 128| 82[528]|142| 9282021328 |262|1728)322|2128022|128|129)|130(T13 12:6 197 14 54 1204 194 15 30 35 ° g 8.9 29 72 83
23|132| 83|532|na3| 932|203| 1332|263 1732|323 2132 f23 032 033 H 34| xgy M0 127 196 | OO 125 103 sy Y¥|iagg de3 96 30| 53 ¥4
24| 1 ;5 841536|144| 936|204 1336|264 |1736|324|2136)24]|1 36 |137|138|139 !: A 12:8 195 iy 12:6 192 £ty 3 £ 02 o4l ¥8 i1 85
15 5 = y . r !
) 940|205 13 40| 265 |17 40| 325 |21 40|25} 1 40| I 41 | I 42143 12°9 194 | 16 14 Y27 191 6 66312 401 : -2 8:6
:z ; 44: gg : 14 i:g 9 44 zoé 13 44 | 266 | 17 44 | 326 | 21 44 | 26 | 1 44 | 145 | I 46 | 1 49 ‘z :g 1300193 |16 4: 12:8 190 : :g 31 i :;’? 33 (i 87
27| 148) 87| 548 | 147| 948|207 | 1348267 |17 48 327 | 2148127148 149|150 15 Ui 131 192 12:9 189 7 30 5 34 79 8.8
28| 152| 88| 552|148| 9 52|208| 13 52 | 268 | 17 52 | 328 | 21 52 28| 152|153 154]| 155 1659 735804, 17 15 130 188 18 02 29 July ;—Dcc. 31 122 b 80 8.9
39| 156| 89| 556|149 936|209} 1356|269 | 1756|329 | 21 56|29 156\ 157 k33| iellga T L |17 48 S0 O jasas TR AT
3 8 06 18 24 ! 19 17 o , 137 3 84 .
6co| 150| 1000|210 1400]|270|1800]|330|2200f30|200|201|202]|203 | TR 2 ] e | o ger _ '
3: :g: 3‘,’ 6 04 xix 1004 | 211 | 14 04 | 271 | 18 04 | 332 | 22 04 | 31| 204} 205|206}207 | 42 Ig‘f 13_; 19 or 1;3 &l 19 58 2; 60 TOT 145 3.; 86 9.;
32|208| 92| 608|152 | 1008|212 14082721808 332]|2208[32]2 081209 |210|2m1 19 21 ] ° |19 42 & 20 42 ‘r53 3 gg 9
3|212| 903|612 {xs3 (1012 |213| 1412273 |18 121333 2212}33|212}213|214215 | ;5 13:6 187 2025 ¥4 184 AN 5.1 38 g0t 913
: 6 16 10 16 | 21 14 16 | 274 | 18 16 | 334 | 22 16 | 34| 2 16 [ 2 17 | 2 18 219 137 186 13-§ 183 248 49 94
34 |2 16| 94 16 | 154 4 0 48 £3/81 a8 21 II 2336 iy 2219 5 To be added 169 o 92 gis
6 20 10 20 | 215 | 14 20 | 275 | 18 20 | 335 |22 20 |35 | 220|221 | 222|223 | 3¢ SN o -2 e s bR 1) g " :
32 i ;: 32 6 24 :gg 10 24 ng 14 24 | 276 | 18 24 [ 336 | 22 24 | 36 | 224 |2 25 | 226 [2 2 g 1209 184 | L &y 1% 180t 2: !: 5 Prisih l‘éz 2 gz st
37|228] 907|628 | 1357|1028} 21714 28 | 277 | 1828 (337 |2228)37]|228|229|230}|231 - 140 183 23 st 13-8 180 L I N ) 43 o 97
8|232| o8|632|158|1032]|218(1432]|278|1832|338|223238|232|233/234[235 9 141 182 5 139 119 514" 95 A o 8
3 2 6 22 36 |39.|236|237]238 |23 ¥ar 24 53 26 22 204 100
39236 99636 | xs9 | 1036|219 1436|279 | 18 36 | 339 | 22 36 139,12 3 26 142 81| 200 140 18 Sa e bt 1§ i
640 | 160 | 10 40 | 220} 14 40| 280 | 18 40 | 340 |22 40|40 | 2 40 |2 41 | 2422 4 14:3 180 141 177 1.8 46 10-0
i 1343 | Yor | 6 44 | 6% | 10 4q | 221 | 14 44 | 281 | 18 a4 | 341 | 22 a4 | 4x |2 44 |2 45|32 46 |2 47 6 36 B b 8T I8 oo dis qAse < o B 0
42 |2 48| 102 | 6 48 | 162 | 10 48 | 222 | 14 48 | 282 | 18 48 | 342 | 22 43142 | 248|249 250|251 52 145 178 28 33 fht 5y 30 24 d 4 233 % 106 g
43|252| 103|652 1631052223 |1452]|283|1852|343)|22520143|252)253 2 Sg 25 15 Ybenih | 300 A ,i.; 32 00 242 4° | 108 ¥y
44| 256 | 104 | 656 | 164 | 10 56 | 224 [ 14 56 | 284 | 18 56 | 344 | 22 56 | 44 | 2 56 | 2 57 | 2 58 | 250 4y 46 At L L i 33 45 'IZ 25 ‘S‘g 110 Io_i
6 33 20 it 35 40 26 “lxxz
00| 165 | 11 0o | 225 | 15 00 | 285 | 19 00 | 345 | 23 00O | 45 [ 3 00 | 3 01 | 302303 2 b i 5 ' ' '
:2 g g: ::2 ; 04 xsi 11 04 | 226 | 15 04 | 286 | 10 04 | 346 | 23 04 | 46 | 3 04 | 3 05 | 3 06 39 g I ‘3 . 35 17 136, 1 37 48 it 27 e 114 123
47|308 | 107 | 708|167 | 1108 |.227 | 1508 | 287 | 19 08 | 347 | 23 08 | 47 |3 08 |3 09 | 3 10 |3 Mg 5 149 174 | o o0 147 17 4008 2 28 5% gy 100
483 12| 1087 12| 268 | 11 12 | 228 | 15 12 | 288 | 19 12 | 348 | 23 12 48 (312|313 [314(|31 8 36 150 173 39 50 148 170 o ‘I 3 53| 110 107
49| 316|109 |7 16| 169 | 11 16 | 220 | 15 16 | 289 | 19 16 [ 349 | 23 16 | 49 [ 3 16 |3 17} 3 18 |3 19 rog 151 12 [ 40 3 149 109 Ghe VO 3: 54 ,,? i
z * 2 23 152 171 | 150 168 09 5177 100
20 | 1x 20| 170 | 11 20 | 230 | 15 20 | 290 | 19 20 [ 350 | 23 20 | 50 | 3 20 | 5 21 | 3 22 |3 3 50 I 3 5
?x’ ; 24 ire ?,' 24 131 1124 231 [ 15 24 | 207 | 19 24 | 351 | 23 24 | 571|324 |3 25| 3263 "'Z p 10 153 170 zg :5 1S5 167 :2 :Z o8 B ne xzz 1o
52| 328 | 112|728 172 | 11 28 | 232 | 15 28 | 292 | 19 28 | 352 | 2328 | 52| 328 | 329 13303 3’ 46 154 169 15:2 166 s 07 32 b e
53332 |x13|732|173 |11 32)233]|1532]|293|1932|353|2332)53(332)333]3 33 3;9 15'5 168 52 44 153 165 56 11 06 34 58 128 .5
54 |336| 114 | 736|174 | 1136|234 1536|294 |19 36|354|2336|54|336(337|338}3 s; :9 156 167 27 0z Yed ks 60 28 e 35 41 130 -
t I 51 65 08 . .
s5| 340|115 | 740|175 | 1140 | 235 | 1540 | 295 | 1940|355 | 2340 | 55 | 340 | 341|342 g:; 4 3?, 157 366 | o ST 155 163 2% om 3 ket e nbd
$6 | 344 | 116 |7 44 | 176 | 11 44 | 236 | 15 44 [ 296 | 19 44 | 356 | 23 44 | 56 | 3 44 |3 45 | 3 4 p 15-8 165 12 14.6 Fitis 7% 3% o 3T o ea b B e
57348 | 117 | 748|177 | 11 48 | 237 | 15 48 | 297 | 19 48 | 357 | 23 48 | 57 {3 48 |3 49 |3 50 |3 p 12 . | 7316 b & 75 34 39 137
58 (352|118 | 752|178 | 1152|238 1552|298 |1952]35812352|58}352(353]|3 5‘81 332 16 26 29 64 79 43 7 ; 8113 22 40 62 140 11-6
59 |3 56| 119 |7 56| 179 | 11 56| 239 | 15 56 | 299 | 19 56 | 359 |23 6159 | 3 5§ 3 57 35 3w; 05 x6-o 163 | 8632 158 16.0 g3 gy 0% 4 63 L1y
The above table is for converting expressions in arc to their equivalent in time ; its main use in this Alrm: e +16-1 ~16-2 90500 +15-9-159 A o i o 64 b Hi5s
is for the conversion of longitude for application to L.M.T. (added if west, subtracted if zgst) to give G.M.T. or o
versa, particularly in the case of sunrise, sunset, etc. It may also be used for the conversion of 1. H.A, into 1imé

nrefing tables whose hour angle argument is in time

Altitude Correction Tables—Sun, Stars, PlanAets

for Lower, Subtract for Upper Limb.

Subtract from observed altitude.



Pole Star Tables, 1952 - Pole Star Tables, 1952
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54 186 6|09-4 1|08 | 93 450 147 17 167 114 | 225 17°9 I514| 38053 3357 o8| 83 271 158 12 25-0 129 | 226 094 z 54.0 24 009 3 358 56 | 19:8 6|09:7 o
<2187 6|093 1|09 | 108 187 148 17 053 115 | 2402000 I 516| 53077 3351 o9 | o8 o1-9 158 12 12-1 129 |241 115 1 §§x 2‘91 3?3 : §§§§ 5: s 2 il
N.so [18-8 6|09:2 1|1x0| 122 525 148 N.16 53-8 11:6 | 255 22:2 N. 1 517 | 68 10X S. 3380 10| 112 367 158 NIz 59-2 130 | 256 137 N. 1 55+ 8 5 99 095 1
451900 s5|ogo 2| xx| 137 26:3 148 16 42:2 116 [270 24'3 1519| 83125 S8y | 127 Trs 150 11 462 130|271 1 ; . 55.3 g9 082 8. 3358|N.so|200 6|09-4 1
40 |19z 5|088 2|12 | 152 00T 149 16 30:6 117 [28526's 1 520| 98149 3B 15| 141 464 159 11 332 134 zgs Igo : 552 84106 3358 45|201 5[09:3 1-
35 (194 5|086 2| 13| 166 340 150 16 189 117 | 300 28:6. I 52:2 | XI3 174 SN | 156 213 160 11 201 13 ol 556| 99 130 3 358 40 [ 202" 5|09'1 2
30195 4|084 2|14/ 181 080 150 16 072 119 | 315 308 1523|128 198 337 170 56:3 9  II 07-0 l;-z :;?6 223 i gg; :;; :;g 3 35'2 35 (203 5({090 2
Nazo | 197 4|082 3| 15| 195 420 150 Nuxs 55:3 118 | 330 32:9 N. 1 52:5 | 143 222 S. 330 15 | 185 312 161 Nuro 53-8 132 | 331 244 N. 1 56 335 e B 089 2
N.o [ 199 4|07:9 3| 16| 210 16-I 151 IS5 43'5 12:2 | 345 351 I 52:6 | 158 246 3PA 16 | 200 063 6o 'xo 255 e 3‘3;6 22'4 . i 56'0 144 20-3 S. 3 35:8 | N.2o | 205 4 |087 3
o201 3[077 3|17 | 224 50-2 151" I5 3I'5 12:0 0 372 1 52:8 | 173 27-0 335 17| 214 413 161 10 27-3 ‘133 i 28-5 56'-2 159 22-7 3359 | Nxo {207 4|086 3
S0 203 3|07:5 4| 18| 239 24:3 152 15 195 121 | 15394 I 529|188 294 3B 18| 229 16-4 160 10 140 13 6 § el g 3 359 01208 3|084 3
20 | 205 3|07-3 4| 19| 253 585 153 15 07-4 121 | 30415 I530[20331:9 3% 410 151 38[FR10:30¢ 1565|18927-5 3359| S.10 |209 3|083 4
= / 19 1 243 51°4 162 10 00-7 134 3I 33-0 1 56:6 | 204 30-0 3 359 o5 o 08-?
S.30 | 207 2]|07:0 4| 20| 268 32:8 153 N.14 55:3 123 | 45 437 N. 1 53-2| 218 343 S. 338 258 266. 161 N ot p - . 3 4
_35|208 2|069 s|2r|283 071 355 14 4301221 60458  1533|233367 3BY a1 | 503 019 6.2 -9 47'3 S g 35T N.'1 56:8 | 219 32:4 S. 3 35:9| S.30 {212 2]07:9 4
40 |210 2|06:7 5|22} 297 414 154 14 308 123 | 75 480 1535(248391 3 B isis acs 9 23_9 ’J.S ;37'2 1 569|234 34-8 3 359 35213 2]/07:8 -5
45 |211 2|065 5|23 312 158 154 14 18-5 124 | 90 50X  I.536|263 415 3 B oo E e 9 06.4 '3§ 76394 15710249372 3359| 40[213 2|07:7 5
50 |21:3 1|062 6 ol B U W SE S oy e = P o 15 9 .96:9 13 91 41°5 I 572264396 3359 45 |21 1|076 5
$as| 316 ‘t|ogy ¢ HP-4H540201 13U 5435400543 07 0D ey P 4" 543 12", 54745 20", 54~5| v=21 d=o1| v=24 d- 50 |21:6 1]07:4 6
e Ay b =<4 =00} 8,55 {217 olo72 6




1952 January 16, Wednesday

1952 January 17, Thursday

Sun- Twi- ’ : TN 15 |, AR T , Twi- | Sun-

Lat | “er | light | M| S0 SUN 163|ARIES| VENUS -36| MARS . 8 .| 5. SUN 163/ ARIES| VENUS -36| MARS irofLat | pur | T

° h m | h m JH.A. 1 o i 5 h m n m

N2 | S.BH.. i 14 23 Gelfia Dee. G:R e g Dee. | GHA De, G.H.A. Dec. G.HA. G.HA. Dec. | GHA. Dec: | Nz | oo 47 | st

i b i : i % < G £ ‘ 5 4 > n ’ ° . 3 ’ o . ° ’ n 7) o ’

N0 | sBH. | 14 58|00 |177 39-2 S.21 105 | 114 231 | 219 322 S.20 50-9 | 267 374 S. g 03’y 00 | 177 340 S.20 504 | 115 222 219 144 S.21 00-6 | 268 09:5 S. 9 13-8 [ Ni7o | @9 15 | SB.H.
68 | 13 44 | 15 23| 0I | 192390 2I IOI| 129 256 |234 3I'5 20503282387 g 043 of | 192 33-8 20 58:9| 130 247|234 137 21010(283 109 9 142| 68| 08 51 | 10 27
66 | 14 25 15 42| 02 | 207 388 21 09:6 | 144 28-0 | 249 307 20 51-7 | 297 40°I 9 045 0z | 207 336 20 58-4 | 145 27-2 | 249 13:0 21 o1-4 | 298 122 9 146 66 | 08 32 09 49
64| 14 53 | 15 58|03 1222386 21091159 305|264 300 20 521312414 9oy (53 | 222333 20580| 160 206 | 264 122 21 018313135 g i1so| 64! o8 17 | 09 23
62 | 15 14 | 16 11|04 237383 21087174 330[279 293 20 525|327 427 g 05.6 04 (237 33'1 20 57°5| 175 32'1 | 279 11'5 21 022|328 149 9 154| 62| 08 o4 | 09 o2

N.6o | 15 30 | 16 22 05 |252 38-1 S.21 08-2 | 189 35-4 | 294 28-S 5.20 53:0 | 342 441 S. 9 064 05 | 252 329 S.20 57-0 | 190 34-6 | 294 10-7 S.21 025|343 16:2 S. 9 15-8 | N.6o | 07 53 | 08 46
58| 15 45 | 16 32| 06 | 267 379 1 07-8| 204 37°9 | 309 27-8 20 534|357 454 9 og. 06 | 267 327 20 56:5| 205 37°0 [309 100 21 02:9 |358 176 g 16:2 58| 07 43 | o8 32
56 | 15 57 | 16 41|07 282377 21 073|219 40-3 |324 270 20538 | 12467 9oy 07 | 282 32:5 20 56:I| 220 39:5 [324 092 21033| 13189 9 166| 56| 07 35 | o8 21
54 | 16 o8 | 16 491 08 {297 37°5 21 06:9| 234 42:8 | 339 26-:3 20 54-2| 27 481 9 07,5 08 | 297 32:3 20 55:6 | 235 420 [339 085 21037| 28203 9 170| 54 07 28 | o8 10
52| 16 17 | 16 56| 09 | 312 372 I 06-4 (249 453 | 354 256 20 546 42 49'4 9 076 09 | 312 32:1 20 551 250 444 [ 354 077 2I 04I| 43 216 9 174 52| 07 21 | o8 or

N.50 | 16 26.| 17 02| 10 | 327 37:0 S.21 0591 264 477 | 9 24'8 S.20 550 | 57 50-8 8. 9 08,4 10 | 327 31°9 S.20 546 | 265 46:9 | 9 070 S.21 04-5| 58 229 S. 9 178 | N.so | 07 15 | a7 s2
45| 16 44 | 17 16| II | 342 36:8 21 05-5| 279 50:2 | 24 24°'T 20 §55-4 [ 72 52°L 9084 | 1r|34231:6 20 541|280 493 24062 21 049 73243 9 183 45 | o7 or | o7 35
40 | 16 59- | 17 28|12 |357 36:6 21 05-0| 294 527 | 39 234 20558, 87534 9o3g " 12[357314 20537|295 518 39055 21052| 88256 o 187 40 | 06 49 | 07 20
35| 17 1r | 17 38| 13| ‘12 36:4 2I 04'S| 309 551 | 54 22:6 20 56:2 | 102 548 9 09.3 13 | I2 312 20 532|310 543 | 54047 2I 056|103 27-0 9 19-I 35! 06 39 | o7 o8
30! 17 22 | 17 48| 14| 27361 21041324576 69219 20 566|117 561 9 09.7 14 | 27 31'0 20 527|325 567 | 69 040 21 06-0| 118 28-3 9 195 30| o6 30 | o6 57

N.2o | 17 41 | 18 04| 15| 42 359 S.21 036 340 0o-1 | &4 211 §.20 §7:0 | 132 57°4 S. 9 10, 15 | 42 308 5.20 52:2 | 340 59-2 | 84 03-2 S.21 064 | 133 29:7 S. 9 19-9 [ N.2o,| 06 14 | 06 38

Nxo | 17 58 | 18 20| 16 | 57 35'7 21 031|355 02:5| 99 204 20 574 | 147 588 9 Iog 16 | 57 306 20 517|356 o1-7 | 99 025 21 06-8 |148 31:0 9 20-3| N.xo | 05 58 | 06 22

o| 18 13 | 18 35|17 | 72355 21027| 10050114196 20 578|163 001 9 Iog 17 | 72 304 20 51-3| II 041 |II4 017 2I 07'1]163-32:4 9 207 0| 05 44 | o6 06

S.ro | 18 29 | 18 52| 18| 87 353 21 022| 25075|129 189 20582178 or-5 9 113 18 | 87 302 20 50-8| 26 06:6 [ 129 oI-0 2I 075|178 33-7 9211| S.10 | 05 28 | 05 s5I
20 | 18 46 19 10| 19 | 102 351 21 017| 40 09:9 | 144 182 20 5§8:6| 193 02-8 9117 | 19102300 20503| 41 09I | 144 00-2  2I 07:9 | 193 350 9 21§ 20| 05 10 | 05 34

S.30 | 19 o5 | 19 3220|117 34-8 S.2r or1-3| 55 124 | 159 17°4 S.20 59:0 | 208 04T S. 9 12 20 | 117 29:7 S.20 49-8| 56 115|158 59-5 S.21 083 | 208 364 S. 9 21:9| S.30 | 04 48 | o5 15
35| 19 17 | 19 45| 21 [ 132 346 21 00:8| 70 148 | 174 167 20 59-4 | 223 05'§ 9 125 21 | 132 29:5 20 49-3| 7I 140 | 173 58:7 21 086 | 223 37-7 9 22-3 35| 04 35 | 05 03
40 | 19 30 | 20 0222|147 344 21 00-3| 85 173|189 159 20 59-8|238 06-8 9 129 22 | 147 29'3 20 48:8| 86 16:5 | 188 58:0  2I 09-0 | 238 391 9 227 40 | 04 19 | 04 50
45| 19 46 | 20 22|23 | 162 342 20 59-9 | 100 19-8 | 204 I5-2 21 00-2 | 253 08-2 9 134 23 | 162 29-1 20 48-3 | 101 18-9 | 203 572 2I 094 | 253 404 9 231 45 | 04 0o | 04 35

0| 20 o 20 48 I 0| o 04 16
S.gs 20 3? 21 24 T o2 1°"'| d=o'5|T -16"20" v=-07 d=04| wv=13 d=9"4 T=12"10"| d=0'5 [T==16"16"v=~07 d=04| wv=1-3 d=04 s_gs og (3)3 og s1
Moon- | Moon- | & | Age N 5P | JYUPITER -19{ SATURN +o. G. | Age s.D. Moon- | Moon-
Lat | e | set | [rars” O TMOONTA L0 J__, i : °9 1w ofs O MOON 5P | JUPITER -19| SATURN +og | Lac. | Moon- | Moo
l o e 1
o h h T 7 H.A. Dec. G.ILA. Dec, )

N.72 | 206 10| 105 -3 G LA el s e R 2 GHA. v Dec. d | GHA Dec. | GaLA. Dec. | Nos S5 8o |hoh <1

Ngo-1207 -9 | 1014 -2 | 00 | 316 47-3 162 N. 8 533" 1501706337 N. 1 5741 279 42'1S. .3 35088865 | 106 s6's i6's N. 3 179 14:3 [ 107 350 N. 2 o010 | 280 403 S. 3 360 | N.70 | 22:6 ¢ |09'9 -2
681:20°8 ig'|10i2 -2 POX (h331, 825 B30 C8 30°7 3NILIASS O 1 55| 204HNST 3 BN % o T | oy 036 143 [122 371 2011|295 427 3360| 68225 9|099 -t
66 209 8 |10°1I -1 | 02 345 578 16.2 8 261 137 I36 479 I 577|309 46'9 3 359 02 336 074 16-4 2 49'3 144 137 39-2 2 01-3 | 310 45°1 3 360 66 225 8/099 -t
64 | 200 8 100-1]03 0 330 16:3 8 12-4 137 | I5I 50°I 1 57-8 | 324 493 3359 | o3| 350 42:8 165 2 349 144 | 152 414 2 oIv4 | 325 47°6 3 360 64 225 8 099 o
62 [21:0 7/1000 of 04| 15 083 164 7 587 137 | 166 522 1 58:01339 5I-8 3 359 ‘ 04 5 18:3 16.4 2 205 144 | 167 435 2 016|340 500 3 360| 62 |224 7|09-9 o

N.60 | 210 70099 ofo05| 29 437 165 N. 7 45:0 138 | 181 54-4 N. 1 581 | 354 54'2 S. 3 359 05 | 19 53-7 164 N. 2 06:1 144 [ 182 45:6 N. 2 01-7 | 355 52-4 S. 3 36:0 | N.60 | 224 7|09:9 o
.58 | 210 7/09:8 o] 06| 44 19-0 103 7 31-2 138 | 196 56°5 1583 9 56 3 359 | 06 | 34 201 164 I 517 144 | 197 47-8 201-9| 10548 3360 58 224 7]09:9 o
56 |21:1 6/09-8 ofo07 | 58 54:3 164 7 I7:4 139 |211 586 I Sgg 24 590 3359 1 07| 19 045 16:3 I 373 144 | 212 499 2021 | 25573 3360 56224 6|099 o
54 | 21'T 6 .09:7 +1]| 08| 73 297 164 7 035 139 | 227 00-8 1158 49 OIS 3359 1 o8 63 39-8 164 I 22:9 145 | 227 520 2 022 | 40 59-7 3 360 54 122:3 6[09:9 11
52 | 211 61097 1|09 ! 88 051 163 6 49:6 139 |'242 02'9 1587 55039 338 09 | 78 152 164 I 084 145 [242 542 2 02:4| 56 02-1 3 36-0 52223 6099 1

N.50 | 211 61097 1] 10| 102 40:4 16:4 N. 6A 357 139 | 257 05:0 N. 1 58:9 '870 03‘3 S. 3 359 10 92 50-6 163 N. 0 53:9 14:5 | 257 56:3 N. 2 02:5| 7r 04:6 S. 3 360 N.so | 22:3 6[09:9 1
45 | 212 5096 v x| 117 15-8 164 6 2{-8 140 | 272 07-2 I 590 5 087 3 359 II | 107 259 16-3 0 39-4 144 | 272 58-4 2 027 | 86 070 3 36-0 45 | 223 5/09:9 1
40 [ 21-2 5|09:S 27| 12 | 131 §I-2 165 6 07-8 140 [ 287 093 1 59-2 | 100 II:; 3 35:9 X2 | 122 OI-2 163 0 250 146 | 288 006 2 028 | 101 09-4 3 360 40,0233 & | on® o
3§A 2135055 )09'4 2| 13 | 146 26:7 16+ 5 53-8 141 | 302 Il:g i 59:3 ilg :g-o 3 35’3 | 13| 136 365 16:3 N. 0 10-4 145 | 303 027 2 030|116 118 3 360 35 (222 5/098 2
30 | 213 4094 2| X4 | IGI -02°1 164 5 39-7 130 | 317 13 595 | 13 3359 . 14 | 151 118 %3 S. 0 041 145 | 318 048 2 031|131 143 3 360 30 (222 s5|098 2

N.20 | 214 1]09:3 3| 151 175 37°5 1(,-._; N. 5 257 141 | 332 157 N. 1 59:g Igg 18:4 S. 3 35'_9 15 | 165 47'1 162 S. 0 18:6 146 | 333 06:9 N. 2 03-3 | 146 16:7 S. 3 360 | Nu20 | 222 4|098 2

Noxo [ 214 4092 ;3|16 | 190 12:9 165 5 116 i 347 17°9 15981 20'9 3 35; 16 | 180 22:3 163 0 332 145 | 348 091 2 034 | 161 19-I 3 36:0| Nuxo | 222 4|09:8 3

0215 3|09k ;3|17 204 484 IR 4 57°5 ”': 22010 : 59:9 175 23.3 3 35.9 17.] 194 §7-6 162 0 477 146 3 I1-2 2 03:6 | 176 216 3 360 0221 3[098 3

S0 215 31090 4|18 219 23-8 165 4 433 i IZ fz-r £ Q0 THAI90 237 3 3(55‘0 18 | 209 32:8 161 1 023 145 | 18 133 2037|191 240 3360]| S.10 | 221 3098 4

20 [ 216 3|08:0 4|19 | 233 593 164 4 29°T 142 | 32 243 2002|205 281 33 0 [ 224 079162 1 168 146 | 33 155 2 030|206 264 3 360| 20 |221 1 |09B s
; 3 TG A .4 N. . 8683 0

S.30 (216 =2 |088 5|20 248 347 165 N. 4 149 142 27 224 N. 2 0o-4 | 220 3°_6 S.3 32_0 20 | 238 43-1 16t S. 1 314 146 | 48 176 N. 2 040 | 221 28:9 S. 3 360 | S.30 | 221 2|098 5
3§ (217 2 088 521|263 102 164 4 007 142 | 62 28:5 2005235330 3 36~o 21 | 253 182 161 I 46-0 146 | 63 197 2042236313 3360| 35|220 z2|097 s
40 .21.7 2087 5|22 | 277 456 165 + 3 46'5 l4-i; 77 30; :Qgg Zgo 35; 3 360 22 | 267 53-3 160 2 00:6 146 78 219 2 04:3'| 251 33-7 3 360 40 | 220 2 097 5
45 521':8/' ] !02‘6 : 23 15202 211 168 0 03 3220 143 1,92 3209 °0 42 001311265 37:5 113 SHEE| 2 o 283 161 2 152 145 | 93240. 2 045|266362 3360| 452200 1 lo97 s
50 | 21-8 1085 0 T o e s Ly o capt p— =00 |- - = ey 0 {220 o 6

e A l°8'4 o | 1P 4" 5476 5 12", 54":8 5 20", 54"9| w=21  deoI| w ?4 é J H.r. 4%, 551 ; 12", 55"2; 20", 554] v 21 d o2| w-24 d-oo0 5-:5 S50 ; 203; 6
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1952 August 28, Thursday

“G. a iy ;| ol
1. SUN 1570|ARIES| VENUS -33| MARS o3| La| 1 Sun:
T: e
|
! G.HA Dec G.H.A. G.H.A. Dec. ‘ G.H.A. Dec. N.7; o;‘ o J »;0;_‘4;
h o ’ o ’ o ’ ° ’ o ’ ° ’ o ’
00 | 179 40-6 N. 9 49-1 | 336 094 | 162 49-2 N. 4 177 98 399 S.22 08:8 | N.7o | 02 37 | o3 s
oI | 194 407 9 48-3 | 351 11-8 | 177 48-8 4 165 | 113 408 22 09I 68| 03 02 | o4 19
02 | 209 409 9 474 6 14:3 | 192 48-5 4 152 | 128 41-7 22 09'4 66 | 03 2I | o4 2:
03 | 224 41°1 9 46:5| 21 16-8 | 207 481 4 139 | 143 42'5 22 09-8 64| 03 36 | o4 i
04 | 239 41'3 9 456 | 36 192 | 222 47-8 4 12'7 | 158 434 22 10'1 62 | 03 49 | o4 N
05 | 254 415 N. 9 447 51 21-7 | 237 474 N. 4 11-4 | 173 443 S.22 10:4| N.60 | 03 59 | o4 4
06 | 269 41:6 9 43-8| 66 24-2 | 252 47°1 4 10°1 | 188 452 22 10:7 58| 04 08 | o4 Si
07 | 284 41-8 9 43-0| 8r 26:6 | 267 46:7 4 089 | 203 46:1 22 II'X 56 | 04 16 | o4 5
08 | 299 420 9 42'1| 96 291 | 282 464 4 07:6 | 218 47-0 22 II'4 54 | 04 23 | o5 ot
09 | 314 422 9 41-2 | 111 31:6 | 297 460 4 06-4 | 233 47°9 22 I11:7 52 | 04 29 | o§ o
10 | 329 42:4 N. 9 403 | 126 34-0 | 312 457 N. 4 05-1 | 248 487 S.22 12-:0| N.50 | 04 35 | o5 o
1T | 344 426 9 39-4 | 141 365 | 327 453 4 03:8|263 496 22 12:3| 45| o4 46 | o5
12 | 359 428 9 38:5| 156 390 | 342 450 4026|278 505 22 12:7| 40| 04 55 | O5.3
I3 | 14 429 9 37-7 | 171 41-4 | 357 44°6 4 01:3|293 51'4 22 130 35| 05 03 | o5 39
I4 | 29 431 9 36-8 | 186 439 | 12443 4 oo-0 | 308 52:3 22 133 30 | 05 10 | o5 %
15 | 44 433 N. 9 35:9 | 201 46:3 | 27 43-9 N. 3 588|323 532 S.22 13-6 | N.2o | 05 20 | o5 8
16 | 59 43'5 9 35-0 | 216 48:8 | 42 43°5 3 57'5|338 540 22 140 Nxo | 05 29 | o5 g
17 | 74 437 9 34:1| 231 51-3 | 57 432 3 56:3 | 353 549 22 143 0| 05 37 | 05 8
18| 89439 0332|246 537| 72428 3550| 8558 22146 S0 | 05 44 | 06 o
19 | 104 440 9 32°3 | 261 562 | 87 425  3:537| 23567 22149| 20| 05 51 06 13
20 | 119 44'2 N. 9 31-5 | 276 58-7 | 102 421 N. 3 525 | 38 576 S.22 152 S.30 | 05 57 | 06 2
21 | 134 444 9 306 | 292 or-1 | 117 418 3512 | 53584 22156| 35| 05 59 | 06 34
22 | 149 446 © 297 | 307 036 | 132 41-4 3 49'9| 68593 22159| 40 06 03 | 06 39
23 | 164 448 9 28-8 | 322 061 | 147 41'I 3 487| 84002 22162 45 | 06 06 | o6 36
h m| hacem| d = d= 50 06 10 06 43
T=12"o01 | d=0-9 |T=o01"35™| v= —0'4 =1-3 v=0'9 =03| S.55 | 06 15 | o5 §
G.| Age s.D. Moon- | Moon.
M 754 © MOON 7 |JUPITER -2t | SATURN 11 Lat | e | Vo |
G.HA v Dec. d | GHA. Dec. G.H.A, Dec. N.7;. M':B.H.l M..B H"\
o; m; 16f5 79 S.24  §5:0 72 | 287 32-2 N.16 456 | 143 29-8 S. 2 568 | N&7o | M.B.H. | MBH,
oX | 115 434 78 25 02:2 70 | 302 345 16 456 | 158 32-1 2 56:9 68 | M.B.H. | MBH,
0z | 130 102 77 25 09:2 69 | 317 369 16 456 | 173 34'3 2 570 66 | M.B.H,
03 | 144 36:9 76 25 161 68 |332 393 16 45:6 | 188 3675 2357°T| 64 | MBH.
04 | 159 ©3'5 T4 25 229 6:6 | 347 416 16 45-7 | 203 387 2 572 62 | 16:6 10
05 | 173 29.9 74 S.25 29'5 65 2 44:0 N.16 45-7 | 218 41:0 S. 2 57'3 N.6o | 159 8
06 | 187 §6:3 72 .25 3600 63| 17 46:3 16457233432 2574 58 | 154 7
07 | 202 225 72 25 42:3 62 | 32487 16 457|248 454 2575 56 | 150 7
o8 | 216 487 70 25 48-5 61| 47 511 16 457|263 476 2 576| 54 | 147 6
09 | 231 147 69 25 546 59| 62534 16 45-8 | 278 49-8 2 577 52 | 14:4 " 6
10 | 245 406 69 S.26 0o'5 58 | 77 558 N.16 45-8 | 293 52'1 S, 2 57:9 | N.50 | 142 6
11 | 260 06-5 67 . 26 06:3 56 | 92°58:1 16 458 308 54'3 2 580 45 | 13-8 6
12 | 274 322 66 26 11-9 54 | 108 0O'5 16 45-8 | 323 565 2 581 40 | 134 6
13 | 288 578 65 26 17:3 54 | 123 02:9 16 458 | 338 587 2 582 35|13 5
14 | 303 233 64 26 22:7 51 138 05:2 16 459 | 354 oI-0 2 583 30 [ 128 5§
15 | 317 48-7 64 S.26 278 50 | 153 076 N.16 459 9032 S.2584|Na2o|124 5
16 | 332 141 62 26 32:8 49 | 168 099 16 459 | 24 05'4 2 58:5| N.xo [ 120 5
17 | 346 39:3 61 26 377 47 |183 12:3. 1645:9| 39076 2 58:6 o|I117 5
18 I 044 61 26 42:4 45 | 198 147 16 459 | 54 099 2 58718101 11:3 4
13| 15295 59 26 469 44 |213.17°0 16 459 | 69 121 2 588 20 | II°0. 4
20| 29 544 58 S.26 513 42 | 228 19:4 N.16 460 84 143 S. 2 589 | S.30 | 106 4
21| 44 192 58 26 55'5 41 |243 218 16 46:0| 99 165 2 §9-0 35 | 1003 4
22| 58 440 57 26 596 39 |258 24'1 16 46-0 | 114 187 2 591 40 | 1000 4
23| 73 087 55 27 035 37 |27326:5 16 4610 | 129 210 2.592| 45097 3
‘ 50 | 092 3
H.P. 4", 574 ; 121, 57-7 5 20", 5870 v=2:4" d=o00| v=22 d=o-1 S.55 | 087 3

1952 August 29, Friday
- Sk G. ;
yar,| Sun- | Twi | Bl ) SUN 15°9|ARIES| VENUS -33| MARS  +o3
set light | p.
S
° h m h m | ~
N2 | 20 16 | 22 of G.H.A. Dec G.H.A. G.H.A. Dec G.H.A. Dec.
h o . o . ° ’ o ’ © ’ ° ’ e ’
1 NJJO | 20 00 | 2I 24| 00 | 179 450 N. 9 27-9 | 337 08:5 | 162 40-7 N. 3 47°4 | 99 oIz S.22 165
. 68| 19 47 | 21 oo | ox [T947352 9 27-0| 352 11:0 | 177 40°4 3 46-1 | 114 01'9 22 168
66 | 19 37 20 41| 02 | 209 45'3 9 26-1 7 13'5 | 192 400 3 449 | 129 02:8 22 172
64 | 19 28 | 20 26| 03 | 224 455 9 252 22 159 | 207 39'7 3 436 | 144 037 22 17'§
62 | 19 21 | 20 13| 04 | 239 457 9 24:3| 37 184|222 393 3 42:3| 159 046 22 178
| N.60 | 19 15 | 20 02| 05 | 254 45'9 N. 9 23-5| 52 208 [ 237 39:0 N. 3 41°I | 174 054 S.22 181
58| 19 09 | 19 53| 06 | 269 46-1 922:6| 67 23:3|252 387 3 39:8 | 189 06:3 22 184
56 | 19 04 | 19 45| 07 | 284 46-3 9 21-7| 82 25-8 | 267 383 3 38:5 | 204 072 22 188
54 | 19 co | 19 38| 08 1 299 465 9 20-8| 97 28-:2 | 282 38-0 3 37:3|219 081 22 19X
52 | 18 56 | 19 33|09 | 314 466 9 199 | 112 307 | 207 376 3360234089 22194
N.so | 18 s2 | 19 27| 10 | 329 46-8 N. 9 19-0| 127 33-2 | 312 37'3 N. 3 34'7 | 249 09-8 S.22 19:7
45 | I8 44 | 19 15| II | 344 470 9 18-1 | 142 356 | 327 369 3 33'5 | 264 10-7 22 20-0
40 | 18 37 | 19 06| 12 | 359 472 9 17-2 | 157 381 | 342 366 3 322|279 II:6 22 204
35| 18 32 | 18 58| 13| 14474 9163|172 40-6 | 357 362 3 30'9 | 294 124 22 207
30 | 18 27 18 51| 24 | 29 476 9 155 | 187 430 | 12 359 3 29:7 | 309 13:'3 22 2I-0
N.2o | 18 18 | 18 41| 15 | 44 478 N. 9 146 | 202 455 | 27 35'5 N. 3 284 | 324 142 S.22 213
N.xo | 18 1I 18 32|16 | 59 48:0 ° 9 13-7| 217 48-:0 | 42 352 3 2711339 150 22 216
o 18 04 | 18 25| 17| 74 482 9 12:8 232 50-4'| 57348 3259354159 22219
S.x0 | 17 58 | 18 19| 18 | 89 483 9 11-9 | 247 529 | 72 345 3 246 9 168 22 22:3
. 20| 17 sI | 18 13| X9 | 104 48-5 9 110 262 553 | 87 341 3233| 24176 22226
S.30 | 17 43 | 18 07| 20 | 119 48:7 N. 9 10-1 | 277 57-8 | 102 33-8 N. 3 22:1| 39 18:5 S.22 22:9
35| 17 39 | 18 04| 21 | 134 489 9 692 | 293 003 | 117 334 3208| 54194 22232
40 | 17 34 | 18 o1 22 | 149 49X 9 08-3 | 308 02+7 | 132 331 3 19:5| 69 202 22 23§
45 | 17 28 | 17 57|23 | 164 49:3° 9 07-4| 323 05-2 | 147 328 3 18-3| 84211 . 22238
0| 17 2F | 17 52 >
S-:S 1; 12 ,.7/. 23 T=12hoxm! d=0-9 |[T=o01"31™ v= —0-3 d=13| 9=09 d=0'3
Moon- | Moon- | € | Age s.D. >
Lat. rise ht z;x 8.4 0 MOON 15’8 JUPITER -21| SATURN +r11
! i
o h h

N> | MBH. | MBH. G.H.A. v Dec. d G.H.A. Dec. G.H.A. Dec.
h ‘o . ’ o ’ ’ o ’ ° ’ ° ’ ° .

N.jo | MB.H. | MBH. | oo | 87 332 55 S.27 07:2 36 |288 28-8 N.16 46-0 | 144 232 S. 2 594
68 | MBH..| MBH. |or | 101 577 54 27 10:8 34 |303 312 16461 | 159 254 2 59'5
66 | MBH. | MBH. | 02 | 116 221 53 27 142 32 |318 33:6 16 46-1 | 174 27:6 2 59:6
64 | MBH. | MBH. | 03 | 130 46:4 53 27 174 3T |333 359 16 46°1 | 189 299 2 5§97
62 | 186 6|193 5|04 | 145 107 51 27 20:5 29 | 348 38:3 16 46:1 | 204 321 2 59-8
N.6o [ 17:3 s5|=205 5|05 | 159 348 51 S.27 234 27 3 40-7 N.16 461 | 219 343 S. 2 599
58 | 167 s5|21:1 5|06 | 173 589 50 27 26:1 25| 18430 16 46-2 | 234 36°5 3 00-0
56 | 16:3 5|216 5| 07| 188 22:9 49 27 286 24| 33454 16 46:2 | 249 387 3 00-1
54 1159 51219 5|08 | 202 468 49 27 310 22 48 478 16 46:2 | 264 41-0 3 002
52 | 156 s|222 s|o9 | 217 107 47 27 332 20| 63 501 16 462 | 279 432 3 00-3
N.50 | 154 5(22'5 5| X0 | 231 34-4 47 S.27 352 19 | 78 52:5 N.16 46:2 | 294 454 S. 3 004
45 | 149 5|22:9 5| 11| 245 581 47 27 371 17| 93 549 16 462|309 476 3 00'5
40 | 145 5/233 5|12 | 260 21-8 45 27 388 15 |108 572 16 46-3 | 324 499 3 00:6
35 (142 5|237 5| 13| 274 453 46 27 403 13 [123 59:6 16 46:3 | 339 52-1 3 co7
30 | 139 5/239 5| 14| 289 089 44 27 416 11 [13902:0 164631354543 3009
N.2o {134 5|244 5| 15| 303 323 44 S.27 427 co | 154 043 N.16 463 9 565 S. 3 or-0
N.xo | 130 5248 5|16 | 317 557 43 27 436 o8 169 06:7 16 463 | 24 587 3 01-X
0127 s5/002 s|17]| 332 190 43 27 444 o6 | 184091 16 46:3 | 40 010 3 01:2
S0 | 12:3 5(00:5 5| I8 | 346 42:3 42 27 450 o4 |199 1I'5 16 46:4 | 55032 3 01:3
20 | 1195|009 5|19, I 05'S 41 27 454 o2 | 214 13-8 16 46:4| 70 054 3 014
S.30 j11:5 slor3 s|20| 15 28:6 41 S.27 456 o1 |229 16:2 N.16 46:4 | 85 07:6 S. 3 o1°§
35 (112 s5|o16 s|21r| 29 517 a1 27 457 o2 | 244 18:6 16 464 | 100 099 3 OI'6
40 '1009 5|01:9 5|22 44 148 40 27 455 o3 | 259 209 16 46-4 | 115 121 3 o1-7
45 '10'5 5023 6|23 | 58 378 40 27 452 o6 |274 23-3 16 46-5 | 130 14°3 3 or-8
o | 10: 8 61 ey B e |

: f\ l c:? 5 °§ . 6| HP 4h,58%-2 3 121,58%-5 ; 20", 58"8| wv—=24 d=00| wv=22 d=0-1

o



1952 August 30, Saturday ! 1952 September 14, Sunday
G. | B f R ! Sun- Twi- | 6 | . T A e ¥
%.|sp. SUN 1s9| ARIES| VENUS .33, MARS o3| La | P Sad wac) 5o | Jov |4 s». SUN i5'9|ARIES| VENUS 33| MARS o3
T P Tiga G O o el R e et o B R B et e i ) S SRS i
|
® o, h m h m
G.H.A. Dec. G.H.A. G.H.A. Dec. E G.H.A. Dec. N.72 o; I'é‘ 0; 5. : N.72 | 18 49 | 20 06 ) i G.H.A. Dec. G.H.A. G.H.A. Dec. GHA.  Dec.
° ’ ° ’ o . - ’ ° 3 ° ’ : , 2 | \ o z ° , o , o . ° ’ 5 ’ % 5
00 | 179 49's N. 0 06.5 | 338 077 | 162 32°4 N. 3 170 | 99 22’0 S.22 242 | Nuj0 | 02 49 04 N.70 | 18 43 | 19 SI| 00 | 181 04-8 N. 3 315 | 352 54:7 | 160 31-4 S. 4 247 | 104 03-7 S.24 03'§
oI | 194 497 9 056 | 353 101 | 177 32°1 3 157, 114 22:8 22 24§ 68 | 03 II | of ?8 68 | 18 39 | 19 40| o1 | 196 051 3 306 7 572 | 175 310 4 25-9 | 119 04'5 24 03-7
02 209 49°9 9047 | 8 12:6|192 317 3144129237 22248 66 | 03 29 | o4 0 66 | 18 35 | 19 31|02 |2II 053 329:6| 22 597|190 30:7 4272|134 052 24 040
03 | 224 501 9 03.9| 23 151|207 314 3132144 246 22 251 64| 03 43 | o4 ;9 64 | 18 32 | 19 23|03 226 055 3 28-7| 38 o021 | 205 303 4 28:5 149 05'9 24 042
04 | 239 502 9030 38175 |222310 3 119{159 254 22254 62 | 03 54 | o4 4: 62 E 18 29 | 19 16| 04 | 241 057 3277 53 046220300 4298|164 066 24 044
05 | 254 50-4 N. 9 021 | 53 200 [ 237 30:7 N. 3 106 | 174 263 S.22 25:7 | N.6o | 04 04 o4 S- N.6o | 18 26 19 II| 05 ;256 06:0 N. 3 267 68 07:1 | 235 297 S. 4 31'I | 179 07:3 S.24 04-7
06 | 269 506 9 or-2| 68 22:4 [252 30:3 3 09:4' 189 271 22 261 58| 04 13 | o4 58 | 18 24 | 19 06| 06 271 062 3 258| 83 095|250 29:3 4 323 194 08:0 24 049
07 | 284 508 9 00-3| 83 249 | 267 300 3 08:1 | 204 28-0 22 26:4 56 | 04 20 | o5 <st, 56 | 18 22 | 19 02|07 286064 3248| 98 1200265290 4 336|209 087 24 051
08 | 299 510 8 59:4| 98 27:4 | 282 29:6 3 06-8 | 219 28-9 22 267 54| o4 27 | o5 o ‘ 54 } 18 21 | 18 58 | 08 | 301 06:6 3239 113 145 | 280 28:6 4 349 | 224 09'4 24 053
09 | 314 512 8 58:5| 113 29:8 | 297 29-3 3 055 | 234 297 22 270 52 | 04 32 | o5 0; 52 | 18 19 ! 18 55 09 | 316 06-8 3 22:9 | 128 16:9 | 295 28:3 4 36:2 1239 101 24 056
10 | 329 51-4 N. 8 576 | 128 32-3 [ 312 29-0 N. 3 04-3 | 249 30-6 S.22 273 N.50 | 04 38 | o5 I . N.so | 18 18 ; 18 51| 10 ; 331 07-1 N. 3 21-9 | 143 194 | 310 279 S. 4 374 | 254 108 S.24 05-8
IX | 344 51-6 8 567 | 143 34'8 | 327 286 3 030 | 264 315 22 276 45 | 04 48 | o5 1 45 | 18 14 i 18 45| xx | 346 07-3 3 210 | 158 21-8 | 325 276 4 38-7 1269 11-5 24 060
12 {359 51-8 8 558 | 158 372 | 342 28:3 3 0I'7 | 279 323 22 279 40 | 04 57 | o5 2 40 | 18 12 | 18 41|12, 1075 3 200 173 243 | 340 27-2 4 400 | 284 12:2 24 06-3
13 | 14 520 8549|173 39'7 (357 2779 3005 294 332 22283 35| 05 04 | o5 3 35| 18 09 | 18 36|13, 16077 3 19-1 | 188 26-8 | 355 269 4 41-3| 299 12:9 24 06§
X4, | 29 522 8 540 188 42:2 | 12 %7-6 2 59:2 1309 340 22 28:6 30 | 05 II 05 3¢ 30 | 18 o7 l 18 32| 14 J 31 07-9 3 18-1 | 203 29-2 10 26-5 4 42°5 | 314 13:6 24 06-7
15 | 44 523 N. 8 53-1| 203 446 | 27 27:2 N. 2 579 | 324 349 S.22 28:9| N.2o | 05 21 o5 4 N.2o | 18 o4 18 27| 15 } 46 08-2 N. 3 17-1 | 218 31-7 | 25262 S. 4 43:8 | 329 14-3 S.24 069
16 | 59 52'5 8 §52-2 | 218 47°1 | 42 269 2 566|339 35°7 22292 | Naxo | 05 29 | o5 st N.10 | 18 o1 18 23| 16 | 61 08:4 3 162 | 233 342 | 40 259 4 45'1 | 344 15-0 24 07-2
17 | 74 5227 8513|233 496 | 57265 2554354366 22295 0| 0536 | o5 g 0| 1759 | 18 20|17 ! 76086 3152|248 36:6| 55255 4464|359 157 24 074
18 | 89 529 8 50'4 | 248 52:0 | 72 262 2 541 9375 2229:8| S.a10 | 05 42 | o6 03 S.x0 | 17 57 | 18 18| 18 | 91 08-8 3 143 | 263 391 | 70 252 4476 14164 24076
X9 | 104 53°I 8 49'5 | 263 545 | 87 259 2 528 | 24 383 22301 20 | 05 49 | 06 pq ‘ (20 BT 8550 ) 18 17| 19 # 106 09:0. 3133 278 416 | 85 248 4489 29 17'1 24 078
20 | 119 53-3 N. 8 48:6 | 278 569 | 102 25:5 N. 2 51-5 | 39 39-2 S.22 30:'5| S.30 | 05 54 | 06 13 ‘ S.30 | 17 52 | 18 15120 i 121 09-3 N. 3 12:3 | 293 440 | 100 245 S. 4 502 | 44 17-8 S.24 081
2X | 134 53°5 8 47-7| 293 59'4 | 117 252 2 503 | 54 400 22 308 35| 05 56 | of 2, 35 i 17 51 | 18 16| 21 ' 136 09'5 3 11:4 | 308 46:5 | 115 24°1 4514 59 185 24 083
22 | 149 537 8 46:8 | 309 019 | 132 248 2 49:0| 69 409 22 3I'I 40 | 05 59 | 06 26 40 | 17 49 18 15|22 151 097 3 10-4 | 323 49-0 | 130 23-8 4527 74192 24 085
23 | 164 539 8 45'9 | 324 04'3 | 147 24°5 24771 84417 2231:4| 45 og 02 | 06 3; 45 | 17 47 ; 18 16| 23 | 166 09-9 3 09:5 | 338 51°4 | 145 234 45401 89 19-8 24 087
ARt h | | Aers [ id s L 50 | 06 05 | 06 50 | 17 45 ' 18 16 et R (T e e L et
:T:xz“ orm d=0-9 |T-=o01h27M v= ~03 d=1-3| v=09 d=03|g5ss: 06 10 | o 2: S.55 1 17 42 | 18 17 {T=11" 56"‘| d=1-0 |T=00"28" v-= —0-3 d=13| v=07 d=o02
G| Age s.D. o i Moon- | Moon- | Moon- | Moon- | G- | Age S | g =y
1;(.. otg (O MOON 6 JUPITER -2 : SATURN +r1-1| Lat. i ol Lat. i T | e 1;4 244 @® MOON 148 JUPITER -22| SATURN +11
A ey i e S e —— = l e —— (s e l | s = "i g i o— — = o — ———
: o h v o h ("
G.H.A. v Dec. d G.H.A. Dec. G.H.A. Dec. Nz | MBH. | M, Ngz | MAH., | MAML G.H-A, v Dec. d G.H.A, Dec. G.H.A. Dec
h ° ’ ’ - ’ ’ ° ’ " b " ’ ° ’ h o ’ ’ ° ’ ’ ° ’ ° ’ ° ’ o ’
00 73 008 39 S.27 446 o7 | 289 257 N.16 46-5 | 145 165 S. 3 o1-9| N.70 | M.B.H. | M.BH, N.70 | M.AH. | MAAH. | 00 | 237 196 120 N.23 52:1 7:5 | 304 022 N.16 457 | 158 31-8 S. 3 42-0
or | 87 237 39 27 439 o9 |304 281 16 46:5 | 160 187 3 02:0 68 | M.B.H. | M.B.H, 68 | 22:3 111196 -4 | 0x | 25T 50-6 122 23 446 76 | 319 047 16 466 | 173 340 3 42°1
0z | 10I 466 38 27 430 11 |319 30:4 16 46:5| 175 21-0 3 02°1 66 | M.B.H. | M.B.H, 66 | 23:1 9 188 -2)02| 266 21-8 122 23 370 77 |334 072 16 46:6 | 188 36-1 3 422
03 | 116 094 39 27 419 13 | 334 32:8 16 46:5 | 190 23-2 3022 64 | MBH. | MB.H, 64 | 236 9 |18:3-1]03 | 280 530 1225 23 29:3 78 |349 097 16 46:6 | 203 383 3 423
04 | 130 32:3 37 27 406 14 |349 352 16 46'5 | 205 254 3 02:4 62 | 18:9 o211 10 62 240 8i17°9 o 04 | 295 24-3 1224 23 2I'5 79 | 4 12:2 16 466 | 218 405 3 42-4
05 | 144 550 38 S.27 392 17 4 376 N.16 46-5 | 220 276 S. 3 025 | N.6o | 181 3 |21:9 8 N.6o | 243 7|17:6 of 05 ' 309 55-7 124 N.23 13:6 80 | 19 147 N.I1G 466 | 233 427 S. 3 425
06 | 159 178 37 27 375 18| 19 399 16466235298 3026| 58176 3|224 3 58 1245 7|17:341]06 | 324 27°1 12:5 23 056 81 | 34 172 16 46:6 248 449 3 426
07 | 173 40°5 37 27 357 21| 34423 16 46:6 | 250 32°1 3 027 56 | 172 3|22:8 3 | 56 | 247 7|17-1 -1]| 07| 338 58:6 126 22 57°5 82 | 49 197 16 465 | 263 47-1 3428
o8 | 188 032 37 27 336 22| 49 447 16 46:6 265343 3 028| 54168 4231 7 54 1249 6169 1|08 353 302 126 22 49-3 83 [ 64222 16 46-5|278 493 3 429
09 | 202 ~59 37 27 314 24 64 471 16 466 ; 280 365 3 02:9 52 | 166 4 (234 1 \ 52 | 251 6167 2| 09 8 o1-8 127 22 410 84 79 247 16 465 | 293 51-< 3 430
10 | 216 486 36 S.27 290 =27 79 49-4 N.16 46-6 [ 295 387 S. 3 03-:0| N.so [ 16:3 4 (236 6 | N.s0 |co-1 6[166 2| 10 22 33-5 128 N.22 326 85 | 94 27-2 N.16 465 | 308 53-7 S. 3 431
Ir | 231 11-2 37 27 263 28| 94 51:8 16 46:6 | 310 409 3031 45 | 159 4 ((22:9) 5 45 ({005 5162 2| XX | 37 05-3 128 22 241 86 [109 297 16 465 | 323 559 3 432
12 | 245 339 36 27 235 30 |109 542 16 467 . 325 432 3 032 40 | 15:5 4 ,(23'3) § 40 (008 51160 2| 12 51 37°1 129 22 155 806 | 124 32:2 16 46-5 | 538 581 3 433
13 | 259 56'5 36 27 205 32 | 124 56:6 16 46:7 | 340 454 3033 35 1152 5((23:7) § 35 010 5157 3|13 | 66 09:0 130 22 06:9 88 | 139 347 16 464 | 354 003 3 434
14 | 274 191 36 27 173 34 | 139 5§89 16 467 | 355 476 3 034 30 l 149 5((23:9) § 30 |or'2 5,155 3|14 | 80 41-0 131 21 581 89 | 154 372 16 464 9 02-§ 3 436
15 288 41-7 36 S.27 139 35 | IS5 OI"3 N.16 46~7f 10 498 S. 3 03'5 N.20 ! 145 5|00:4 § N.20 {016 4 152 3| 15| .95 131 131 N.21 492 89 169 39-7 N.16 464 24 047 S. 3 437
16 | 303 043 36 27 104 3% |170 037 16 46:7| 25 520 3036| Naxo i 141 5|008 § N.ao {019 4,149 3|16 | 109 452 132 2I 403 91 | 184 422 16 46:4 | 39 06-9 3 438
17 | 317 26:9 36 27 066 40 |185 061 16 46»71 40 54'3 3 038 0137 s5|012 § @022 4 I46 4|17 124 17°4 132 2I 31-2 91 | 199 447 16 46:4 | 54 09-T 3439
18 | 331 49'5 35 27 02:6 41 | 200 08§ 16 46-7) 55 565 3 039 S.10 13-:3 5|0I§ § S0 [02:6 4143 4| 18 | 138 49:6 133 21 22:1 92 |214:47-2 16 46-4 | 69 11-3 3 440
19 | 346 12:0 36 26 585 44 |215 108 16 468! 70 587 3 040 20 | 130 5|09 § 20 |02:9 3 /140 4|1T9 | I53 219 134 2@ 12°9 93 |229 497 16 463! 84 135 3 441"
20 0 346 36 S.26 541 45 [230 132 N.16 46-8| 86 00'9 S. 3041 S.30 | 125 5|02:4 § S.30 | 032 3[137 5|20 167 54'3 134 N.21 036 94 |244 52:2 N.16 46:3 | 99 157 S. 3 442
21| 14 572 36 26 496 47 | 245 156 16 46:8 | 101 03°I 3 04-2 35 | 12:2 5|027 § 35 035 3135 s[2r| 182 26:7 136 20 542 935|259 547 16 46:3 | 114 17°9. 3 44-4
22 | 29 198 37 26 44'9 so [260 180 16 46-8 | 116 054 3 04:3] 40 |11-9 5/03:0 § 40 | 037 3133 5|22 196 59:3 135 20 44:7 90 [274 572 16 46:3 | 129 20T -3 44'5
231 d3idrgl el ) 96 398 IS 30N, WG ASRAIMITS  2CHAl A5 IT5 0 RSN 45 | 040 | £ {430 5123 | 2kaplbing ;30 353,00 | 489:0007 . IGNSaLrapiian | | 3 e
N o okl . | = 50 | 11°1 6038 § 50 (044 2|1206 6| ~~ -~ T T S ) 2 PSS smeagen o, s
HP. 4" 59”1 ; 12",59"3 ; 20", 596| w=2:4 d=o00  wv=22 d'—°'__‘_> S.55 | 1046|045 5| S.s5 049 1|1z2 ofHP-4"54725 02054715200 541 w=25 d=00| v=22 d=ox
b e R e k. .




1952 September 15, Monday W 1952 September 16, Tuesday
\ . i =

G | i > = R N
M.l 0. SUN 15°9|ARIES| VENUS -3 MARS +os| Lat | Twi- | Sup Sun- | Twi- | 5| ‘. -3 "
e | 33| <A 5 | night | re ket | e | nighe | M | so. SUN 159 ARIES| VENUS -33| MARS +os
| P = e E B B e 2ok RTINS SN S e e
| G.LA. Dec. G.H.A. G.H.A. Dec. | Ga.A. Dec. N.7z°i o; Sg o;\‘ Ni Ig 3; x; 5‘; G.H.A. Dec. G.H.A. G.H.A. Dec. G.H.A. Dec.
AR e e S (TR RIT ) 0L U SRk (T o NP ) B 1 0§ | N7% | I (F I I RO . L oS G e T
00 | 181 10-2 N. 3 085 | 353 53-9 | 160 23-1 S. 4 55:3 104 205 S.24 08:9 | N.yo | 04, 08 | o5 1 N70 | 18 34 | 19 41 o:, | 181 155 N. 2 45'4 | 354 530 160 147 S. 5 258 | 104 37°I S.24 142
or 196 104 3075 8 56:3.| 175 22°7 4 56:5 | 119 21-2 24 09-2 68 | 04 19 | o5 13 68| 18 30 | 19 3rfor 196157 2444 9 ss-5 | 175 143 5270|119 37°8 24 144
02 | 211 10-6 3 06-6| 23 58-8 | 190 224 4 578 | 134 21°9 24 09°4 66 | 04 27 | o5 ZZ 66 | 18 27 | 19 22| 02 | 211 159 2 43-4| 24 57°9 | 190 140 5283|134 38'5 24 146
03 | 226 108 3 056| 39 01-3|20522:0 4591|149 226 24 096 641 04 34 | o 18 2 ro 15|03 | 226 161 2 425| 40 00-4 | 205136 5296|149 392 24 149
5 23 64 4 9 15|03 4
04 ' 241 110 3046| 54037220217 5004 164233 24098 62 | 04 41 | o5 62 | 18 22 | 19 09| 04 241 1644 2415 55029220133 5 30-8 | 164°39:8 24151
05 )256 113 N. 3 037 69 06-2 | 235 213 S 5 or-6 | 179 240 S.24 101 N.6o | o4 46 05 Zé N.60 18 20 19 05| 05 256 16:6 N. 2 40'5 70 ©5°3 235 129 S. 5 32:1 | 179 405 S.24 15-3
06 1 271 115 3 02:7| 84 087|250 210 5029 | 194 247 24 10:3] 58 | 04 50 | o5 3 58 | 18 19 19 oo | 06 | 271 168 2396| 85 07-8 | 250 126 5 33:4 | 194 412 24 I5°5
o7 1286 )3 g 3 01-8| 99 111 | 265 206 5 04:2,.209.25'4 24 10°5 56 | o4 54 | o5 3, 56 18 17 | 18 57| 07 | 286 170 2 386 | 100 103 | 265 12°2 5347|209 41°9 24 157
o8 301 119 3 00-8 | 114 136 280 20'3 5 05-4 | 224 26°1 24 107 54 | o4 58 05 N 54 “ 18 16 18 53| 08 | 301 17-2 2 376 115 127 280 119 5359 | 224 426 24 159
09 | 316 12°1 2 59-8 | 129 161 | 295 199 - 5 06-7 | 239 26:8 24 10:9 52| 05 or | o5 g 52 18 14 | 18 S0 09 | 316 175 2 367 130 152 | 295 11°5 5372|239 432 24 161
10 | 331 12:4 N. 2 58-9 | 144 185 | 310 19°6 S. 5 080 | 254 27°5 S.24 11:2 | N.so | 05 04 | o5 3 | N.so | 18 13 | 18 47| 10 | 331 17-7 N. 2 357 | 145 17-7 | 310 11-2 S. 5 38:5 | 254 43'9 S.24 164
1 346 126 2 57-9| 159 210 | 325192 ' 509-3|269 282 24114 45} O5 O | 05U 45 | 18 11 | 18 41| 1% |346 1779 2 348 160 20X | 325 108 5397|269 446 24 16:6
12 1 1128 2569|174 234 340 189 5 10-5|284 28:9 24 11'6] 40 O5 I3 | 05 4 40| 18 08 | 18 37|12 1181 23381175 22:6 | 340 105§ 41°0 | 284 453 24 168
13| 16130 2560] 189 259 355;18:6 5 118|299 29'5 24 11-8| 35 05 17 | 05 4 35 18 06 | 18 33|13 16183 2328|190 250 } 355 10T 5 423|299 460 24 170
14 | 31133 2 55:0| 204 284 | 10182 5'13°I%) 3T4%30°2" - 24%1210 30 | 05 21 | o5 4 30 l 18 o5 | 18 30| 14| 31186  2319]205275] 10 09-8 5 435|314 467 24 172
15 } 46 13-5 N. 2 54-0| 219 30:8 | 25 179 S. 5 14:3 | 329 309 S.:24 12:3 | N.2o | 05 25 1705745 | N.zo l 18 o2 | 18 25| 15| 46 18:8 N. 2 30:9 | 220 300 | 25 094 S. 5 448 | 329 47°3 S.24 174
16 | 61 137 2 53-1| 234 33:3| 40 175 5156 | 344 316 24 12:5| N.10 | 05 29 | 05 59 | N.o | 18 oo | 18 22| 16 | 6I 190 2 299 | 235 32:4 | 40 09-0 5 461 | 344 480 24 17°6
B 2% ot R A S e, R sl ol 758 | 18 19|17| 76192 2290|250 349| 55087 54731359 487 24178
91 14 5 4 3 7 5 i 14 330 24129 ;10 | 05 34 | 05 g3 S0 | 17 57 | 18 18| 18 | 9I 19'§ 2 28-0| 265 37°4 | 70 083 5486 | 14 494 24 181
19 | 106 144 2 50:2 | 279 407 85 16°5 5 194! 29 337 24131 20 | 05 34 .| o5 55 20| 17 55 18 17| 19 106 19-7 2 27-0| 280 39-8 85 08:0 549-9| 29 500 24 183
20 12; 14-2 N. 2 43:2 294 43: 100 16:: S. 5207 | 44 344 S.24 13-g S30 | 05 35 | 05 8| S.30| 17 54 | 18 'x7 20 | 121 19-9 N. 2-26°1 | 295 42-3 | 100 07:6 S. 5 51T | 44 507 S.24 185
:; ;31 i4:o ; y .3 329 4;:1 ;Ig ;5.7 2 ;22 2 35:0 ;.4 :3:8 3§ o o 35| 17 53 | 18 18] 21 136 20°1 2 25X | 310 448 | 115 073 552:4| 59514 24187
SI 15 2 47°3 | 324 4 30 15°4 523 74 357 4 13 4 05 34 | 06 op 40 | 17 51 18 18| 22 | 151 203 2 241 | 325 472 | 130 069 5536| 74 521 24 189
23 | 166 152 2 46:3[339 506 | 145 150 524'5| 89 36:4  24140) 45| 05 33 ) o6 o | 45| 17 50 | 18 19|23 |186206 2232|340 497 | 145066 S 549 89 528 24 191
= [Lin = LA wrs ool 50 | 05 32 | 06 8
T—n"55"‘l d=1-0 |T=00"24™ z'rr_;—-og, djl 3_1 =07 d—o-i S5 | 05 30 | o6 gg S.?; ;'; 22 ;8 i‘l’ T=11b ssm‘ d=10 | T=0oh20m| v= 04 d=1-3| v=07 d=02
G- | Age s.D. XeY I Moon- | Mooy, 3 51 Moone- g% s.D
M| oging @® MOON .0 ‘_IUPXTER 22| SATURN +rx| Lat | = oo il Yt Ni_?:: ;)tn . 2‘2504 @ MOON 7 JUPITER -22 | SATURN +10
poedes B R i '7‘ ——=== % L 4 --
GHA. v Dec. d | GHA. Dec. G.H.A. Dec. Sl n T L TR
) T 1 iy e i \ o - 1, N.72 | 234 13|201~5| N3 | 260 12 [ 190 -4 G.H.A. .v Dec. d | GHA. Dec. G.H.A. Dec.
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%8| THE MOON IS TOO | 69248 16439283127 3567| 54|059 6|17:7+ 54 |071 6[17-9 +1| 08 70259 16 43-3 |284 054 3 94
09 84 273 16 439 | 298 149 3 56:8 52 (059 6|178 1 §2 |o7.1 6179 1| 09 FOR OBSERVATION 85 28:5 16 43-2 | 299 076 3 596
10 CLOSE TO THE SUN 99 29'9 N.16.43-9 | 313 17:1 S. 3 56:9 | Nis0 059 6|17:8" 1 N.so |o7:0 6180 1| X0 100 31-0 N.16 432 | 314 09:7 S. 3 59-7
Ix 114 324 16 43-8 | 328 193 3 57-0 45 |058 5|17:8 « 45 |069 5181 2| 13X 115 336 16 43-2 | 329 11-9 3598
12 FOR OBSERVATION 129 350 16 43:8 | 343 21'5 3 571 40 | 058 5|17°9 2 40 |06:8 5|182 2| 12 130 36T 16 43°I | 344 141 3 59:9
13 144 37'5 16 43-8 | 358 23-7 3572| 35|058 s5|1779 2 35 |068 s5|183 2|13 145 38:7 16 43°1 | 359 163 4 000
14 - 159 40'1 16 43:8 | 13 25'9 3 57°4 30 (058 4|179 2 30 |06:7 5,184 2] 14 160 412 16 431 | 14 185 4 00°1 '
15 | 174 42-6 N.16 43-7 | 28 281 S. 3 57°5| N.2o | 058 4180 2 N.20 | 066 4185 3| 15| 34 36x 154 S. 8 38-4 137 | 175 43-8 N.16 43-0 29 207 S. 4 00-3
16 | 189 451 16 437 | 43303 3576 Naxo | 058 4181 3 N.xo {065 4|187 3|16| 49 105 154 8 52:1 137 | 190 46'4 16 43-0| 44 229 4 00°4
17 | 204 477 16 437 | 58 32'5 3577 0058 3|18i 3 0065 3|188 3/X7| 63 449 1553 9 058 136 | 205 489 16 430| 59251 4 00§
18 f 219 50-2 16 43'7| 73 347 357-8| S.x0 [05-8 3|181 4 S.x0 |06:4 3|189 4| 18| 78 192 153 9 19'4 136 | 220 §1-5 X6 43:0| 74 27-3 4 00°6
19 | 234 528 16 436| 88369 3579| 20|058 3|182 4 20 {063 3|1900 4[X9| 92 §3°5 153 9 330 136 | 235 540 16 42:9| 89205 4 007
20 | 249 55-3 N.16 43-6 | 103 39-1 S. 3 580 S.30 057 2[182 5 S.30 (062 2[192 5|20 | 107 278 152 S. 9 46:6 136 | 250 56:6 N.16 42-9 | 104 317 S. 4 008
204 264 57-9 16 436 | 118 41-2 3 582 35057 2|183 5§ 35 |061 2(19:3 5|2K| 122 02:0 151 10 00-2 135 | 265 59'T 16 429 119 338 4 009
22 280 004 16 43'5 | 133 434 3 58:3 40 057 2|183 5 "~ 40 061 2)|193 5|22| 136 36 151 10 13-7 135 | 281 o017 16 42-8 134 360 4011
23 295030 16 435 | 148 456 3 584 45 (057 1[184 5 45 |06-0 1|19:5 6|23 | ISI 102 150 10 27'2 135 | 296 04-2 16 42-8 | 149 38:2 4 012
, , , ; o | 05° 18:4 6 0 (059 1[19:6 6 > 3 e .
1. 4 5476 5 X121, 547 5 207, 5478 v=2:5 d=o00| wv=22 d=o1I S:; c,iZ x ,g.? 6 S.gs og-g 1 13,7 6 | H-P. 4" 550 ; 12", 55”1 ; 20M, 55%2| ©=26 d=00| wv=22 . d=or




1952 September 23, Tuesdayr

s.|sp. SUN 16'0|ARIES| VENUS -33| MARS 4os| Lat. 'g}’fg
657
G.ILA. Dec GiFtA G.H.A. Dce. G.H.A. Dcc. of hom
h ’ o ’ -~ ’ o ’ o ’ a . ° N.7z 04 35
00 | 181 52:5 N. 0 023 I 47-0 | 159 127 S. 8 55-7 | 106 26-8 S.24 460 | N.jo | 04 43
o1 | 196 527 00141 16 495|174 12-3 8 57-0| 121 27°4 24 462 68 | 04 49
02 | 211 52:.9 N. 0 00-4 | 31 51-9 | 189 II-9 8 58-2 136 28-0 24 464 66 | 04 54
03 | 226 53-1 S. 0 00:6 46 54-4 | 204 115 8 594 | 151 28-7 24. 46°5 64 | o4 58
04 | 24T 534 oor-6| 61 568|219 II'I 9 006 | 166 29:3 24 467 62 | 05 02
05 | 256 536 S. 0 02:5| 76 59:3 | 234 107 S. 9 or-9 | 181 29-9 S.24 46:8 | N.6o | 05 05
06 | 271 53-8 003'5| 92 018|249 10'3 9 031 | 196 305 24 470 58 | o5 o8
07 | 286 540 0 045 | 107 04:2 | 264 099 9 043 | 2IT 3I-I 24 472 56 | 05 10
08 | 301 542 0 05:5 | 122 067 | 279 09'5 9 055 | 226 31-8 24 473 54| o5 13
09 | 316 £4°5 0 06-4 | 137 09-2 | 294 09-I 9 06:7 | 241 32°4 24 475 52| o5 14
10 | 331 547 S. 007:4 | 152 11-6 | 309 08:8 S. 9 08-0| 256 33-:0 S.24 47:6 | N.50 | 05 15
XX | 346 549 0 08-4 | 167 14'1 [ 324 08:4 9 09-2 | 271 336 24 478 45 | o5 19
12 I 551 0 09-4 | 182 16:6 | 339 08-0 9 104 | 286 342 24 480 40 | 05 21
13 | 16 55'3 0 10°3| 197 19:0 | 354 076 9 II'6|30I 349 — 24481 | 35| 05 23
14 | 3I 55°5. O II3|2I22I5 9 07°2 9 12:9 | 316 35:5 24 48'3 30 | o5 25
15 | .46 55-8 S. 0 12:3| 227 23°9 [ 24 06-8 S. 9 14'1| 331 361 S.24 48:4| N.2o | o5 28
16 | 61 56-0- 0 13:3| 242 26:4 | 39 064 9 15-3 (346 367 24 486 | N.xo | o5 28
17 | 76 56:2 0 142 | 257 289 | 54 060 9 16°5 1373 24 487 0| o5 29
18 | 91 564 0 15-2| 272 31-3 | 69 05-6 9 177| 16 3779 24489 S.x0 | 05 28
19 | 106 56:6 0 16-2 | 287 33-8 | 84 05-2 9 19:0| 3I 386 24 49'I 20 | 05 27
20 | 121 56:8 S. 0 171 | 302 36:3 | 99 048 S. 9 20:2| 46 39:2 S.24 49-2| S.30 | 05 24
2x | 136 571 0 18:x | 317 38:7 | 114 044 9 21:4| 61 398 24 494 35| o5 22
22 | 151 57°3 0 19-1I | 332 412 | 129 040 9226 | 76 40°4 24 49°5 40 | 05 20
23 | 166 575  020°1|347 43:7 |144 036 9 23-8| OI 41:0 24 49'7| 45| 05 17
i = wii0)e =Y -0 =0 50 05 13
T=11h52m| d=1-0|T=23"49™ v= ~0'4 d=12| v=06 d=0-2 S.s5 | 05 09
G- 1 Age s.D. Moon-
1:. 3y ‘) MOON 153 JUPITEF 23| SATURN +10 Lat.\ S
G.H.A. v Dec. d | GHA. Dec. G.H.A. Dec. < gt
N.72 | M.B.H.
h ° ’ ’ o , ’ o ’ o ’ o , ° ,
00 | 143 31°5 111 S.20 24-8 104 | 313 09-9 N.16 41-2 | 166 25:5 S. 4 06:9 | N.7o | M.B.H.
oxr | 158 o1-6 11:1 20 35:2 103 | 328 12:5 16 41-2 | 181 277 4 07:0 68 | M.B.H.
0z | 172 317 1009 20 45'5 103 | 343 15°I 16 411 | 196 29-9 4 07°1 66 | 13:6 12
03 | 187 01:6 1009 20 55-8 101 | 358 177 16 411 | 21T 321 4 072 64 | 12:8 10
04 | 201 3I'5 1007 2I 05°9 100 | I3 202 I6 4I-I]226 343 4 07:3 62 | 123 9
05 | 216 or-2 107 S.2I 159 99 | 28 22-8 N.16 41-0 | 241 365 S. 4 07:4 [ N.6o | 11-9 8
06 | 230 309 106 21 258 98 | 43 25:4 .16 41-0|256 38-7 4 07:6 58 [ 11:6 7 :
07.| 245 005 104 21 356 97 58 28:0 16 41-0 | 271.40'8 4 077 §6 111:3 7|18:4 2
08 | 259 29:9 104 2I 453 96 | 73 30'5S 16 409|286 43-0 407-8| 54111 7[18:6 2
09 | 273 59:3 102 2I 549 95| 88331 16 40-9| 301 452 4 079 52 | 1009 6|18:8 2
10 | 288 28:5 102 S.22 04:4 94 | 103 35-7 N.16 40-9 | 316 47°4 S. 4 08-:0| N.50 | 10-7 6|19:0 2
1x | 302 577 101 22 13-8 93 | 118 383 16 40-8 | 331 496 4 081 45 | 10°4 6|19:4 3
12 | 317 26-8 100 22 23-I 92 |133 40'8 16 40-8 | 346 51-8 4 08:3 40 | 10°1 5|19:7 3
13 | 331 558 98 22 32:3 91 | 148 43'4 16 408 | I 540 4084 35099 5|199 3
14 | 346 246 98 22 414 9o | 163 46:0 16 407 | 16 56-2 4 085 30 | 097 5|201 3
15 0 534 97 S.22 5004 88 | 178 48-6 N.16 40-7 [ 31 58:4 S. 4 08:6 | N.20o | 09:3 5|205 4
16 15 221 96 22 592 88 | 193 51:2 16 40-6 | 47 005 4 08-7 | Nxo | 09-:0 4 (208 4
17| 29 507 94 23 080 &6 (208 537 16406| 62027 4088 0087 4|2r1 4
18 44 19°1 94 23 166 835 |223 56:3 16 406 | 77 04:9 4090| Six0 | 084 4214 5
19 58 47'5 93 23 25T 84 | 238 589 16 40-5| 92 07'I 4 09-1 20 (081 353|218 5
20 73 15-8 92 S.23 335 83 | 254 o1-5 N.16 40-5 | 107 09:3 S. 4 09-2 | S.30 |07-8 3222 5
2F 87 440 o1 23 41-8 81 | 269 04'I 16 40°5 | 122 11§ 4 093 35 |07:6 3|22:4 5
22 | 102 12:I 90 23 499 81 |284 066 16 404 | 137 137 4 09:4 40 | 07-4 3|22:6 6
23 | 116 40-1 88 23 580 79 |299 09-2 16 40:4 | 152 159 4 09-§ 45 | 07:1 2230 6
s 2 6
w.r. 4", 56"-3 ; 129, 56%-5 ; 20", 567 ©-26 d oo| w22  d-=or sf: gg% ? 2::"3' 1

1952 September 27, Sgturday

g P T Twi- Sun-
sp. SU 160 | ARIES| VENUS -33 MARS 06| Lat. Yol sk
G.H.A. Dec. G.H.A. G.H.A. Dec. G.H.A. Dec. N-7; o}: 5: og P
182 13fx Sl 31-': 5 43-'5 158 33:8 S.10 5118 107 250 Si25 co-o| Nojo | o4 59 | 06 ©co
197 13-4 I 32.2| 20 46:0|173 33:3 10530122255 25001 68 | o5 03 | 05 59
212 136 1332] 35485188 329 10 54:2|137 261 25 002 66 | o5 07 | o5 58
227 13-8 1 341 50 50-9 | 203 32§ 10 §5-3 | 152 26-7 25 004 64 | 05 10 | 05 57
242 140 1 351 65 53-4 | 218 321 10 §56°5 | 167 27:3 25 00§ 62 | o5 13 o5 SL,
257 142 S. 1 36:1| 80 559 | 233 31-7 S.10 57-7 | 182 27°9 S.25 006 | N.60o | 05 14 | 05 56
292 144 1.°37°1 95 58-3 | 248 312 10 58-:9 | 197 28-5 25 007 58 | o5 16 | 05 56
287 146 1 38:0| 111 00-8 | 263 308 II OO'I | 212 29-1 25 009 56 | o5 18 | o5 55
302 148 I 39:0| 126 03-3 | 278 304 II OI'3|227 29'7 25 0IO 54| o5 19 | 05 55
317 I5°I I 400 | 141 057 | 293 300  II 02'S|242 30-3 2§ OI'I 52| 05 20 | 05 54
332 153 S. I 41-0| 156 08:2 [ 308 295 S.1T 037 [ 257 30-8 S.25 or-2| N.s0 | 05 2I | 05 54
347 155 I 41-9| 171 10:6 | 323 29:T  II 04:8 | 272 314 25 0I'4 45| o5 23 | o5 S3

2 157 I 429|186 131 | 338 287 1I 060|287 320 25 0I'S 40| 05 24 | 05 52
17 159 I 439 | 201 15:6 | 353 283 I1I 07-2 | 302 32:6 2§ 0I‘6 35| o5 26 05 SI
32 161 1 449|216 180 8 278 11 08-4 | 317 332 25 OI'7 30| 05 27 o5 SI
47 16:3 S. 1 43-8 | 231 20-5 | 23 27'4 S.11 09:6 | 332 33-8 S.25 o1:9 | N.20.| 05 28 | o5 50
62 165 I 468 | 246 23-0| 38 270 1I 10-8|347 344 2502:0| N.x0| 05 27 | 05 49
77 16-7 1 47-8| 261 254 | 53266 II 119 2 349 25021 0| 05 27 05 48
92 169 1488|276 279 |* 68 261 11 13-1| 17355 25022 S.x0| 05 26 | 05 47
107 17°2 I.49-7| 291 304 | 83257 II 143 | 32361 25024 20 | 05 23 | 05 45
122 17-4 S. 1 50:7 | 306 32-8 | 98 25-3 S.II 15:5| 47 367 S.25 02:5| S.30 | 05 19 | 05 43
137 176 1 51-7| 321 35-3 | 113 248 11 16-7| 62 373 25 026 35| 05 16 | 05 42
152 17-8 1 52'7| 336 377 | 128 244 11 17°9| 77379 25027| 40| 05 I3 | O5 4I
167 18-0 I 53-6| 35T 402 | 143 240 IL 19:0| 92 385 25 02-8 45| 05 09 | o5 40

50| o5 04 | o5 38

T=11"§1m d=10|T-=23"33Mv= —04 d=1-2 =06 d=o0-'1 S.55 | 04 59 o5 36
Age s.D. L = Moon- | Moon-
707 O MOON 16”0 JUPITER -23 SATI.JRN Lat. sick St

l l
o h h
G.H.A. v Dec. d G.H.A. Dec. Nz | mpst | mBat
89° 2059 419 S.26 58f7 3-8 | 317 18:6 N.16 37'5 N.70 | M.B.H. | M.B.H,
103 448 48 26 549 40 |33221:2 16 37§ 68 | M.B.H. | M.B.H.
118 08:6 49 26 509 42 |347 23-8 16 37°4 66 | M.B.H. | M.B.H.
132 325 48 26 467 43 2264 16 374 64 | 180 -3 |19-8 12
146 56:3 49 26 42'4 46 17 29:0 16 37-3 62 | 170 o207 10
161 202 49 S.26 378 47 | 32 316 N.16 373 N.6o | 16:5 +1 |21:3 ¢
06 | 175 441 49 26 33-I. 49 | 47 342 16 37:2 58 [ 1600 2|21-7 8
07 | 190 080 50 26 282 .51 | 62368 16 37-2 SATUBIGAS 56 | 157, 2|22:0 7
08 | 204 320 49 26 231 52| 77394 16371\ 145 CpOSE 54 (154 3|223 7
09 | 218 559 50 ‘26 17°9 54 | 92 421 16 371 52 | 152 3|22:5 7
10 | 233 199 50 S.26 12:5 56 | 107 44-7 N.16 37°.1 | TO THE SUN | N.so | 150 3 (227 7
IX | 247 439 5t 26 069 58 |122 473 16 370 45 | 1464|231 6
12 | 262 080 50 26 o1'I 6o | 137 499 16 370 FOR 40 | 142 4|234 6
13 | 276 320 st 25 551 61 | 152 525 16 369 35 | 139 1[237 6
14 | 290 561 g2 25 490 63 | 167 551 16 36:9| OBSERVATION 30 | 137 4240 6
15 | 305 203 51 S.25 427 64 [ 182 57:7 N.16 368 N.20 [ 133 4((233) 5
16 | 319 444 52 25 36:3 67 | 198 00'3 16 368 N.xo | 12:9 5((23'7) 5
17 | 334 086 53 25 296 68 |213 02:9 16 368 0|12:5 s5|000 5
18 | 348 32:9 52 25 22:8 7o |228 055 16 36:7 S.10 [ 122 535|004 5
b)) 2 571 54 25 158 751|243 082 16 367 20 | 11'8 5|008 5
20 17 21-5 53 S.25 087 74 | 258 10-8 N.16 366 S.30 | 114 6|o1:2 5
21 | 31 458 54 25 OI'3 74 [273 134 16 36:6 35 (112 Glors 4
22 | 46 102 54 24 539 717 288 1600 16 36'5 40 | 109 6|o01-8 4
23 60 346 55 24 462 78 |303 186 16 365 . 45 | 105 6loz1 4

A o S e 2 e o o2 s0 | 101 6026 4
In.r. 4" 58’8 ; 12" 59”0 3 20", 59"2 1. : 6 J ‘c 0 el 5'5571 095 1j032 3




LT U LT R Oy AL et o -
Lt | b |l "SUN 1o |ARIES| VENUS -33| MARS ~ +°£T| 1952 October 5, Sunday
S i g o g G t ' Twi- | Sun-
T Y S GALA, Dec, G LA, Deoe, | WA ‘D M. s.b. SUN 16°0|ARIES| VENUS -33 MARS 06| Lat. light e
No 17 30 18 43| 00 182 182 S, 1 54l 158 23'6 8.1F 20.2 | 107 39.0 S.a. - R e e L el e - e——
% 14 1% a8 B do7 184 . 1 886 175 3L %y ?:" i ‘,?.2 :f zi'P G.H.A. Dec. G.H.A. G.H.A. Dec. j G.H.A. Dec. N3 0; - - 5
A TR B A E R R AR x bha LS b 29 o3l 31150 g0 5 4l 2 s " i TR e
;._._:,.’,’ : ” ‘ '“ 291 04 242 190 1 g0 218 21.8 ,': ?’f,,’, ”;.; 1}1 8 03»2; 00 | 182 519 S. 4 37:4| 13 36:6 | 157 05'8 S.14 31:4 | 109 13-0 S.25 17:7| N.70 | 05 31 | 06 32
8B 15 43 I | BB iuer e 8 a a9y Gk s S b 4 ¥ “° O3 oI | 197 52°1 4384 28 391|172 053 14 325|124 13'5 25 17-7 68 | 05 32 | o6 28
56 17 4; ' 18 ;; 8; '2‘;’; ;9,’ $ 0014 z4g z;-g ;; :;; ;Z; 3;,'; a.:s 03 02 | 212 52'3 4 39'4| 43.41-6 | 187 049 14 33'61{ 139 141 25 17-8 66 | 05 32 | 06 24
541 17 46 ' 18 22 08 | 302 ,3.; o 263 205 11 285|212 43.1 25 037 03 | 227 525 4 403 | 58 440|202 044 14 34'7 | 154 146 25178 64| 05 33 | 06 20
5217 47 | 18 20| 09 | 317 20-1 ;g;j 278 201 11 296 | 227 437 zg 238 94 | 242 52°6 4 413 | 73 465 | 217 03-9 14 358 {169 151 2517:9| 62| 05 33 | o6 18
| ? 2 ‘ . . \
N.se 17 47 | 18 19/ 10 332 203 S. 2 oy 93 197 11 308 | 242 44'3 25 04,2 05 | 257 528 S. 4 422 | 88 49-0 | 232 034 S.14 369 i 184 157 S.25 179 | N.6o | o5 33 | 06 15
45 17 48 | 18 18| irx :347 205 . 3 04'3 308 19-2 S.1r 32:0 (257 448 S.2 06 | 272 530 4 432 | 103 51-4 | 247 02:8 14 380 | 199 16-2 , 25 18-0 58 | 05 34 | o6 13
40 17 49 | 18 16| 12 2 207 : cg~3 323 188 11 332|272 454 '25 94-1 07 | 287 532 4 442 | 118 53-9 | 262 02:3 14 39'I | 214 167 25 181 56 | 05 34 | 06 1I
35 1749 | 18 15/ 13| 17204 zg 2 338 184 11343287 46.0 2§ 04:2 o8 | 302 534 4451|133 564 [277 018 14 401229173 25181| 54| 05 34 | 06 o9
30 17 50 | 18 14 14 32211 .2 og.i 353 17°9  II 355 | 302 466 25 22:4 09 | 317 536 4 46:1 | 148 58-8 | 292 01°3 14 412|244 178 25 18-2 52 | 05 34 | o6 o7
Nzo 17 51 | 18 13|15 1 47 213 S- ", 17'5 11 367|317 472 25 '04.2 ' | 10 | 332 53-8 S. 4 47-0 | 164 o1-3 | 307 00-8 S.14 42-3 | 259 18:3 S.25 18:2| N.50 | 05 34 | 06 o6
Nao 17 52 | 18 14/ 16| 62 216 - 12.2 232 196 | 23 171 S.1t 37'9 332 47-7 S5 o | II | 347 540 4 480 179 03-8 | 322 003 14 43'4 274 189 25 18:3 45| 05 34 | 06 o3
O 1754 118 14[17] 97218 o0 287221 38166 11390347 485 25 ol 12| 2541 4490|194 06-2 [ 336 598 14 44'5 | 289 19:4 2518:3| 40| 05 33 | 06 oo
Saao 17 56 13 16 | 18] 93-22.0¢ *« = ,2.,1 262 24-6. 53 363 5 13 402 | 3 489 25 04‘8 13 | 17 54'3 4499|209 08:7 | 35I 59:3 14 456 | 304 199 25.18:4| 35| 05 33 | o5 57
0T 37 | 18 35 49 Loy daa iy giug g ;;Z ;;'° gg 158 11414 17495 25 0‘5"3 14| 32545 4509|224 11| 6588 14467 319205 25184 30| 05 32 | 05 55
‘ | | - : ‘5 15 . g
S.30 P17 59 | 18 24 20 | 122 224 S. 2 141 AR T 50 I 25 05, 15 | 47 547 S. 4 51-9| 239 13-6 | 21 58:3 S.14 47-7 | 334 210 S.25 18'5 N.2o | o5 29 | o5 52
35 18 00 | 18 26| 21 1932216, 1 3 150 307 3200 | 98 14-9 S.11 437/ 47 506 S.25 os. 16 | 62 549 4528|254 161 | 36 578 14 48:8 349 21:5 25 18-5| N.fo | o5 28 | o5 48
30 802 18 2003k | 153008. -5 Ig-o 3223441113145 11449 62 SI2 25 05.3 17 | 77 55'1 4 53:8| 269 18:5 | SI 573 14499| 4221 25186 o 0525 o5 45
45 18 o3 J 18 33 23 { 673, % trs 337 369 [ 128 140 17 461 77518 o5 0-55_4 18| 92 553 4 54'7| 284 21°0.| 66 56-8 14 510 19226 2518:6| S.10 | 05 21 | 05 42
5 ;; xg og | 18 38 PEETE 352394 | 143136 11 472 o2 524 25 os-g 19 | 107 55'5 4557|299 23-5| 81 563 14521 34231 25187 20| 05 17 | o5 38
18 o =11b L0 Fsepntea 20 5
| 18 43 [T TSI d=10 | T=23ngm| 4 -04  d=1. v=ﬁ 20 | 122 55:6 S. 4 56:7 | 314 259 | 96 55-8 'S.14 53-2 | 49 237 S.25 187 | S.30 | o5 11 | o5 34
Lat, | Moon- | Moon- vl Age s I 21 | 137 558 4 576 329 28:4 | 111 553 14542 | 64242 25187| 35| 05 07 | 05 3x
| : s T ——— L
L g STisel L sst T. | 847 D MOON 136'?' JUPITER .. SAT 22 | 152 560 4 586 344 309 | 126 548 14 553! 79 247 25 188 40 | 65 or .| o5 28
| 2 B T T e e D 3 URN 23 |167 562 4595|359 333 [141 543 14 564| 94253 25 188| 45| o4 56 | o5 25
SN R :
. . . _\‘\
. 72 f M.B.H, ’ M.B.H, J G.H.A, v Dec. d G.H.A, Dec. =11h 48"11 d=10 T=23h°2m V= —0'§ d=1-1 V=05 d=o0'1 S~§: g: ;g gg i;
70 | MBH. | MBH. | 0o et o eeni oy = . :
68 192620 16| o7 | of o8 56 S24 384 8% | 318 315 N8 560 . w| 2% O MOON 5 |JUPITER -24| SATURN Lat, | Moon- | Moon-
66 180 -3(21.8 7 9 237 56 24 304 82 333238 16 a6 " B | 15ty 16”1 d rise set
| ' 64 | 17:4 ~2 22-3 ,I: :; Iog 483 56 24 222 83 348 26:4 16 361 e RN g 7 7
i 62 | 1. 118 129 57 24 13.9 8 . GHA. v Dec. d | GHA. Dec. > | h b
1 e 101041132 376 57 24 05y 84 xg ;?; :g 3:55_-3 2 o e g = N7z | MAH, | MAH.
w1 9[95 | 147 023 58 S.23 s6g 2§ .| 00| 345 479 v3 NI6 372 133 [ 325 449 Nu16 278 N70 | 144 -6 | 122 16
58 | 164 8106 | 161 27.1 s '23 58 88 | 33 343 Nu16 36-2 { ox 0 162 93 16 50'5 133 | 340 47'5 16 27-7 68 | 15:3 -3 | 112 12
56 | 161 8 07 | 175 51.9 5,.9 23 4380 g0 48 369 16 362 02 14 44'S .2 1 038 132 | 355 502 16 277 66 159 -3 10-6 12
| 54 | 15-9 8|08 100 168 64 23 390 91 | 63 39'5 16 361 SATURN IS 03 29 127 91 17 17:0 130 | 10 529 16 276 64 | 16:3 ~1 | 10:2 10
W 5% | 157 7(09 | 204 41-8 6.0 2; ;gg 3'3 78 421 16 361 i 04 | 43 408 91 17 300 129 | 25 8§55 16 276 ; 62 (167 o[09:9 9
*50 | 15:6 710 | 219 068 6. Sz 93448 16360| TOO CLOSE 05| 58 08:9 o1 N.17 42-9 12:9 | 40 58-2 N.16 275 N.60 | 16:9 o |09:6 o
45 | 15:2 7| 11| 233 31.8 ¢, '23 él'g 96 | 108 47-4 N.16 36.0 06 | 72 370 90 17 558 127 | 56 00:9 16274 58 | 17-2 +1|09:4 8
40 | 149 6112 | 247 569 6.2 23 I'6 98 1123 500 16 359 TO THE SUN ! 07| 87 050 9o ° 18 08:5 1255 | 71 036 16 27-4 SATURN 1IS 456 117:4 1|09:2 8
35 | 147 6| 13| 262 227 63 29 51-8 99, 138 526 16 359 08 | 10 330 9o 18 210 12:5 86 06-2 16 27-3 "54 176 1|o091 7
30 | 145 6|14 | 276 474 63 o5 ;;g ::: 12-83 552 16 359 | FOR 09 | 116 or-0 89 18 335 123 [10I 08:9 1627:3| TOO CLOSE 52 (177 2|089 1
N.20 | 141 i 2 | 168 57°9 16 35-8 . :
A 51 I8 | 291 129 . ; OBSERVATI 10 | 130 28:9 8.9 N.18 458 12:3 | 116 11:6,N.16 27-2 N.so | 178 2| 088 7
pro | 138" 41007 5|16 305 38-3 g.f S::' fi-’ to4 1184 00-5 N.16 35 LR, IX | 144 56'8 88 18 581 121 [I31 142 16 272 A0 THE SUN 45 (181 3 |085 6
s 0,1 13°5 5PY 11950 o3, 6 “aa oo-g ""? 199 031 16 35.7 X2 | 159 246 88 19 102 119 |I46 169 16 271 FOR 40 | 184 3/083 6
‘2': | :g; 4] 18 | 334 28.9 66 2; s02 ::; 24 03-7 16 357 13 | 173 52°4 87 19 22'I 119 | 161 19:6 16 270 35 |186 3|081 6
; : o8- ; ¢ : ) . : . ol . }
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40 BI1271566 22| 32 115 68 o :5]4 102 1274 162 16 35.5 | 77 | 231 431 835 20 08-8 1:3 | 221 303 16 268 0197 4072 4
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55 . II- 03 . 4" 594 ;3 ‘6 . e, ” T < it i et
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1952 October 19, Sunday

1952 October 6, Monday 200

N OOV b kR WW N R R

e e G. . Twi- | Sun-
==t : P : B m.|sp. SUN 161 |ARIES| VENUS -34 MARS +4o07| Lat. g -
Lot | Sun- | Twi- | & gUN 160|ARIES| VENUS -33 MARS  .og 1. 1 Lilightay #e<
e i ==t llgh[ T" ‘ e * e s - 3 G.H.A DCC G.H.A G.H.A Dec G.H.A DCC o h m l b =
sl owow B | G.LA. Dee: G.H.A. G.ILA. Dee. | G.aLA. Dec, 7 I T e = S =Gy [ N72 | 06 32 | 07 45
N.72 g 56 | T8t 2 ey F ot Y £k Ligt e o, 00 | 183 440 S. 9 52:8| 27 246 | 153 50-4 S.19 59-0 | 112 o1-5 S.25 13:0 | N.70 | 06 26 | 07 31
Noo | 17 02 | 18 05| 00 182 56:4 S. 5005 14 358|156 538 S.14 575 109-25-8-S.25 18.9 of | 198 441 9537| 42 270|168 498 19 59-8 | 127 019 25 12-9 68 | 06 21 | 07 20
68 17 o7. 18 o5|oxr 197 566 sor-s| 29 382|171 532 14586 124263 25184 02 | 213 442 95471 57 29'5|183 49'1 20 00-7 | 142 02°4 25 12-8 66 | 06 16 | 07 10
66 17 11 18 o4 0z 212 568 502:4| 44 407|186 527 14 596 139 26:9 25 19, | 03 | 228 443 9 556| 72 32:0| 198 48:4 20 oI5| 157 02:9 25 127 64 | 06 12 | 07 02
64 | 17 14 18 03|03 227 569 5 03:4| 59 432 |20I 522 IS5 °°'g | 124 27'4 25 19:0 04 | 243 444 9 56'5| 87 344|213 477 20 02:3) 172 03:4 ' 25 12:6 62| 06 o9 | 06 55
62 17 17 | 18 03|04 242 571 S.06%] Mg a5 0T FIE EU PR STRRART B0 Pal . >0 05 | 258 44'S S. 9 57-4 | 102 369 | 228 47-1 S.20 03-2 | 187 03-8 S.25 12:5| N.60 | 06 07 | 06 49
N.6o 17 20 | 18 03| 05 257 573 S. 5053| 89 481|231 512 S.1502:9 184 28:5 S.25 194 06 | 273 447 9583 | 117 39:4 | 243 46:4 20 040 | 202 04:3 25 12:4| 58| 06 o4 | 06 44
58 | 17 22 | 18 03| 06 272 575 5 06:3 | 104 50:6 [ 246 50:7 15 03:9 199 290 25 193 07 | 288 448 9 592 | 132 41-8 | 258 45-7 20 04-8 | 217 04-8° 25 124 56| 06 02 | 06 40
56 17 2 18 03| 07 287 577 5 07-2 | 119 530 | 26I 502 15 05:0 | 214 29'5 25 19-3 08 | 303 449 10 00°I | 147 443 | 273 451 20 057 [ 232 05-2 25 123 54 | 06 oo | 06 36
54 17 26 18 02| 08 ' 302 579 5082|134 555|276 497 15 06°1 | 229 32'2 25 19:2 09 | 318 450 10 0I1-0| 162 468 | 288 44-4 20 06'5 | 247 057 25 12-2 52| 05 58 | 06 32
521 17 28 18 0z] 09 317 580 2 og-z» L ' ) AN ’ iy > 19 10 | 333 451 S.10 01-9 | 177 492 | 303 43-7 S.20 07:3 | 262 06:2 S.25 12:1 | N.50 | 05 56 | 06 28
N.so | 17 29 18 03| X0 332 58:2 S. 5 101 | 165 004 | 306 48:6 S.15°08-2 | 259 311 S.25 193 11 | 348 452 10 028 | 192 51-7 | 318 43-:0 20 082|277 06:7 25 12°0 45| 05 51 | 06 21
45 17 33 18 03| Ir 347584 5111|180 02:9 321481 15093 274316 25194 12 | 3453 10037|207 542|333 4274 20090[292071 25119 40| 05 47 | 06 14
40 17 36 18 03| 12 2 586 5 120 195 05-4 | 336 47°6 15 10:41289 322 25 19y 13 | 18 454 10046 222 56:6 | 348 417 20 09-8 | 307 07:6 25 11-8 35| 05 43 | 06 09
35 17 38 | 18 o4| 13| 17588 5130|210 078 35é 422 I5 ‘;'4 | 3‘;4 32'Z ;5 19'4 14| 33456 10055|237591| 3410 20107 322081 251II-7| 30| 05 40 | 06 04
30 1740 | 18 O5[I4 | "3 58S i Ricla b i g b i i i 15 | 48 457 S.10 06:4 | 253 or:5 | 18 40-3 S.20 11:5| 337 085 S.25 11:6| N.20o | 05 34 | 05 56
N.20 17 44 18 07| 15| 47 591 S. 5 14:9| 240 12:7 | 21 461 S.I5 13:6 | 334 337 S.25 195 16 | 63 458 1007-3|268 040 33397 20123352090 2511-5]|N.I0| 05 27 | 05 49
Noro ' 17 48 | 18 09| 16| 62 593 5159|255 152 [ 36 45'5 15146 % 349 343 25 19:6 17| 78 459 10082283 06:5| 48 390 20131| 7095 25115 0| 05 21 | 05 42
o 17 51 ! 18 12|17 77 595 5168|270 1727 | S1450 15157 4348 25196 18 | 93 460 10 09-1| 298 089 | 63 383 20 140| 22099 2511:4| S.x0| 05 13 | O5 3§
S.ao 17 55 18 17|18 92 597 5 17-8 | 285 201 26 445 15 16:4 19 353 :g ;9'6 19 | 108 46'1 10 10-0| 313 11:4°| 78 37°6 20 14-8| 37 104 25 1I'3 20| 05 04 | 05 27
B0| (7S | (30 2R A9 497, 599 5 18 |0 T L X W | s . 20 | 123 46:2 S.10 10-9 | 328 13-9| 93 369 S.20 15:6| 52 109 S.25 11-2| S.30 | 04 53 | o5 18
S.30 18 03 18 28|20 123000 S. 5197|315 251 [ 96 43-5 S.15 18:91 49 364 S.25 19-7 21 | 138 46:3 10 11-8| 343 16:3 | 108 363 20 16:4| 67 11-4 25 II'I 35| 04 46 | o5 13
35 18 06 18 32|21 138002 5207|330 275|111 430 15200| 64369 25198 22 | 153 464 10 12-7| 358 188 {123 356 20172| 82 11-8 ‘25 110| 40| 04 37 | 05 07
40 18 09 18 37|22 153004 5216|345 300 | 126 42:4 15210 79374 25198 23 | 168 46'5  10'13-6| 13 213 1138349 20181| 97123 25109| 45| 04 28 | 04 59
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55 I ey | 4. Age s.D. ; Moon- | Moon-
2. Moon- T ;;4 1 Age O MOON sD. | JUPITER -2:4| SATURN | t_;_d ot @ MOON 15% JUPITER -24| SATURN Lat. sl e
’ rise set 1. | 167 159 - 1 —. | n 1 9
08 0 ek ¥
o » I ow | Gua v  De 4| eHA  Dec e A N2 | 10'5 714|132 -6
N7z | MAH. | MAH ; N . 5 B
i | o ’ ;o g 00 340 56-4 N.16 043 N.70 | 09:6 17 | 141 -4
N.7o  MAH. @ MAH |00 332 552 83 N21 254 104 [ 326 49-0 N.16 264 bt 355 591 16 042 68 | 091 12| 147 -4
68 MAH. | MAH. |or | 347 22:5 83 21 358 ro5 | 341 516 16 26:3 o> 11019 16 041 66 | 087 10| 151 -2
66 150 -4 134 14|02 I 498 &2 21 461 1ou | 356 543 16 263 03 26 046 16 04-0 64084 o154 -1
64 161 -1 12:4 11| 03 I 16 170 82 21 562 100 | II 570 16 26:2 04 41 074 16 040 62 | 081 8|157 o
62 167 o.11'8 9|04 | 30 442 81 22 062 99 26 597 16 26'1
b 05 56 10-1 N.16 039 N.6o {079 8|15:9 o
N.60 171 +r I1I:4 30§ ’ 45 11-3 S22 N.22 161 97 | 42 02:3 N.16 26'T 06 71 129 16 03-8 8 (078 7 |161 +1
58 174 1 101 8|06 | 59 38:5 So 22 258 o3| 57050 16 260 SATURN IS 07 86 156 16 03-7| SATURN IS 56 |07:6 7|163 1
5 177 2 108 7|07| 74 055 St 22 353 95 | 72077 16 260 o8 101 18:4 16 036 54 |07°5 7|16:4 1
54 179 =2|106 7|08 | 88 3226 So 22 44'8 93| 87 104 16259 1oG CLOSE 09 THE MOON IS TOO 116 211 16 036 TOO CLOSE 52073 6166 1
52 181 2 104 7|09 102 59:6 So 22 541 g1 | 102 131 16 258 210 N.16 N 616
N.so 18:3 3102 7 10 | 117 26:6 79 N.23 03-2 g :;Z ;gz N.ig ;g:i TO THE SUN ;‘I’ CLOSE TO THE SUN 3; 22.3 = ggi TO THE SUN :‘; g;; 5 :5-;
| 18.7% 31 09°8 G| XX | 130 53:5 79 23022 &0 : 7 : ) 2 : :
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g(s, 13-2 1203.3 5 !2' 175 ‘114-1 78 23 38:3 84 | 177 26:4 16 255 | OBSERVATION 14 } 191 34'9 16 03'T | GpSRRVATION 30 | 065 5175
| | 15 206 37-7 N.16 03-1 N.2o {063 4178
N.20 [19:9. 4 087 5| X5 189 409 78 N.23 46:7 &3 |192 29'1 N6 25 16 221 404 16 030 N.1o | 061 4180
N.ao | 202 4 084 5|16 | 204 077 78 23 550 81 |207 31-8 16 254 %7 236 432 16 020 o | o594 | 182
0 206 4 081 4|17 | 218 345 77 24 031 So [222 345 16253 < 18 251 450 16 028 S.10 | 057 3| 185
S.10 209 5 078 4|18 233 or2 77 24 IrT 78 |237 372 16 253 - 26608 0. 160y 20 froges i3 | 1947
20 (212 £ 075 4|19 | 247 2709 71 24 189 77 |252 39-8 16 252 ’ :
! . - . .
S.30 | 216 5 o071 4|20 261 546 77 N.24 266 75 | 267 43°5 N.16 252 ‘ :‘I' :9; g;i N;g g;g S.;g gg.i g ;g:
35 219 5,069 3|2r 276 21-3 76 - 24 34T 74 282 452 16 25°1 22 3II §7:0 16 02'5 40 | 049 2|19-3
40 | 22:1 6 067 3|22 290 479 76 24 415 72 | 297 47°9 16 25-0 23 326 59-7 16 02-4 45 | 048 2|196
45 225 6|06'4 3|23 305 145 76 24 487 71 |312 506 16 25:0 | 1A =51 R 50 045 1|108
53. ; T 4 b n 26’0 : 12N, <6’-2 : 20N, <6 = .
S.?; ;;3 : ggz L | gn, 58715 120, 57785 20, 5775 | w27 d=0 [ ’”"_4 ’56 oy ‘? 156‘_2 529 ’7576 4| v=28 d=o1 S.55 043 1,202 ;
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1952 October 27, Mondayv -

G ) S o >
m.|sp. SUN 161|ARIES| VENUS -34| MARS 408 | Lar. | IW- | Sup
T | light Tise
° h m
,, G;H.A.’ f)cc.’ G;H,A.’ c;HAA.' ?cc. G.H.A. Dec. N2 | 07 o7 o§ 2;
00 | 184 00:7 S.12 41-5| 35 17-7 | 15T 32:7 S.22 22-5 | 113 30-0 S.24 48-4 | N.70 ¢ 06 57 | o8
or | 199 00-8 12 42:4| 50 20-2 | 166 319 22 23-1 | 128 30'5 24 483 68 | 06 48 oy o
0z | 214 00:9 12 43-2| 65 226 | 181 311 22 23-8 | 143 309 24 481 66 | 06 41 07 5;
03 1229 00:9  I2 44-X| 80 251 | 196 304 22 24-4 | 158 314 24 47-9 64 ! 06 35 | oy g
04 | 244 010 12 44'9| 95 276 | 211 29:6 22 25'1 | 173 3I-8 24 478 62 | 06 30 o7 x;
05 | 259 01-0 S.12 45-8 | 110 30-0 | 226 28-8 S.22 25-7 | 188 32:3 S.24 47-6 | N.60o | 06 26 o7
06 {274 01'T 12 46°6 | 125 32-5 | 241 28-1 22 26-3 203 328 24 474 58| 06 22 | oy 29
o7 | 289 OI'I 12 47'5 | 140 349 | 256 27:3 22 27-0 | 218 332 24 473 56 | o6 18 | o6 53
08 | 304 012 12 48:3 | 155 374 | 271 265 22 276 | 233 337 24 47'T| 54| 06 14 | 06 SZ
09 } 319 0I'3 12 49-I| 170 39-9 | 286 25-8 22 28:3 | 248 341 24 469 52| 06 11 | o6 46
10 | 334 o013 S.12 50-0 | 185 42-3 | 301 25:0 S.22 28:9 | 263 34-6 S.24 467 | N.50 | 06 o8 06 4;
II 349 014 12 50-8 | 200 44-8 | 316 242 22 29-6 | 278 350 24 466 45 | 06 or | o6 3t
12 ‘ 4 0I4 I2 517|215 473 | 331 23:5 22 30:2 | 293 35'5 24 464 40| 05 55 | 06 24
13 . I9 OI'S 12 52-5[ 230 49'7 | 346 227 22 30-8 | 308 35:9 24 462 35| 05 50 | 06 14
T4 | 3405 125341245522 12I'9 22305323364 24460| 30 0545 | 06 4
15 | 49 016 S.12 542 260 547 | 16 21-1 S.22 32-1 | 338 36:8 S.24 45-8 | N.20 05 37 | 05 59
16 | 64016 12551275 57-1| 31204 22327353373 24 457 | Nxo o5 28 0550
17 | 79 0I'7 12 5591290 59:6 | 46 196 22 334| 8377 24455 0| 05 I9 | 05 4
18 | 94.01-7 12 567|306 02:0 | 61 18:8 22 34-0| 23 382 24 453 S.10 05 10 | 05 3;
19 | 109 oI-8 12 576 321 04:5| 76 181 22 34-6| 38 386 24 451 20| 04 59 | 05 2
20 | 124 o1-9 S.12 58-4 | 336 070 | 9or 17-:3 S.22 35:2| 53 39t S.24 450 S30 | 04 45 | 05 10
21 | 139 OI'9 12 59-3| 35 09-4 | 106 16-5 22 35:9| 68 39:5 24 44-8 35| ©4 37 | 05 o3
22 | 154 02:0 I3 001 6 11-9 | 121 157 22 36°5| 83 400 24 446 40 | 04 27 | o4 55
23 | 169 02'0 13 009 | 2I 144|136 150 2237X| 98 404 24 44'4 45| 04 15 | 04 46
—yph gqm —0- —othacm| ¢y —@. =0 —0- =0 50 | ‘04 00 0435
T=11"44™| d=0-8 |T=21"35"v o8 d=06! v=0§ d=0-2 S.55| 03 41 | 04 21
G| Age T ' $.D, Moon- | Moons
z_:x.. gd. 0 MOON 1672 JUPITER -24| SATURN Lat. 21 set
GHA. v Dec. d | GHA. Dec. ol » U 4 2
h ° ’ ’ ° ’ ’ o s ° ’ DeIv K6k =S 239 8
00 | 78 200 o1 S.16 51-7 133 | 349 48:3 N.15 479 N.70 | 160 -2 | 23-3 13
or | 92 481 9z 16 384 134 4 51'T 15 479 68 | 157 -2 | 236 u
02 | 107 16:3 92 16 250 135 | 19 53-8 15 478 66 | 15-5 -1 | 238 10
03 | I2I 44'5 93 16 II'5 137 | 34 566 15 477 64 | 15:3 -1 |(22:0) 10
04 | 136 12:8 94 15 578 137 | 49 594 15 476 62 | 151 o ((22:3) ¢
05 | 150 412 94 S.I5 441 137 | 65 02-2 N.15 47§ N.6o | 149 o |(22+5) g
06 | 165 09°6 95 I5 304 139 | 80050 IS5 474 SATURN IS 58 (148 o|(22:7) 8
07 | 179 381 96 15 165 140 | 95 07-8 15 47-3 i 56 | 14-7 +1 {(22:9) 8
o8 Igg 06:7 9:6 15 oz:s 141 | 110 10:6 15 472 TOO CLOSE 54 | 146 1(230) 8
09 | 208 353 97 I4 484 141 | 125 133 15471 52 | 145 1(232) 1
I0 | 223 04:0 97 S.I4 34°3 143 | 140 16:1 N.15 47-1 | TO THE SUN | N.50 144 2((23:3) 1
II | 237 327 98 14 200 143 | 155 18:9 . 15 470 45 | 142 2|(23°6) 1
I2 | 252 OI'S 99 I4 057 144 | 170 21-7 IS5 469 FOR 40 | 143 2 |(23'8) 6
I3 | 266 304 99 I3 5I-3 145 | 185 245 IS 468 35 139 3((23:9) 6
14 | 280 59'3 100 13 36'8 146 | 200 273 15 467 | OBSERVATION 30 | 13-8 3 001 §
15 | 295 28:3 1000 S.13 22-2 146 | 215 30-1 N.15 466 ' N.20 (136 3(003 5
16 | 309 57°3 101 13 076 147 | 230 32:0 IS5 46'5 N.10 | 13:4 4|006 5
17 | 324 26:4 101 I2 529 148 | 245 356 15 464 0132 4(008 4
18 | 338 555 102 12 381 149 | 260 384 15 463 S.10 | 131 5010 4
19 | 353 247 103 12 232 149 | 275 412 15 463 20 (129 5|01:2 3
20 “7 540 103 S.I12 08:3 150 | 290 440 N.15 46-2 —— 8.30 | 127 6{o15 3
21 22 23-3 103 II §3-3 151 | 305 46:8 15 461 35126 6|016 3
22 36 52:6 104 II 382 152 | 320 496 15 460 40 [ 12:4 6|01:8 3
23 | ST 220 105 II 23-0 152 | 335 52:4 15 459 45 | 123 7020 1
H.P. 4" 59”4 ; 12", 59”5 ; 207, 59"5| v=28 d=o1 sj‘; ::Z; Z 2§I§ :
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1952 October 28, Tuesday

Lat| Supe | Twie | 5l sh SUN 16%:|ARIES| VENUS -34| MARS  +o8

} set light | 7.

. i B G.H.A. Dec. | G.HA. G.H.A. Dec. G.H.A. Dec.
N.72 4 57 16 e h o » o ’ ° ’ ° . ° ’ ° ’
N0 | 15 18 | 16 31| 00 18; 021 S.13 01-8| 36 16:8 | 15T 14-2 S.22 37-7 | 113 40'9 S.24 44-2

68 | 15 35 16 39| or | 199 02-:x 13 02:6| SI 19:3 166 13-4 22 384|128 41-4 24 44°1
66 | 15 48 | 16 46| 02 [ 214 022 13 03-5| 66 218 181 12:6 22 39:0 | 143 41'8 24 439
64| 15 59 | 16 52| 03 | 229 022 I3 043 81 24-2 | 196 11-9 22 39:6 | 158 42'3 24 437
62| 16 08 | 16 57| 04 | 244 02:3 13 05X | 96 26:7 | 211 II-T 22 40°2 | 173 42'7 24 43'5
o o ) . 5 o . s.u 433
N.60 | 16 I 17 02| 05 | 259 02-:3 S.13 06-0| III 29-2 | 226 10-3 S.22 409 188 43-2

58 | 16 zz 17 06| 06 | 274 02-4 13 06-8 | 126 31:6 | 241 09'S 22 4X-5 | 203 436 24 43X
56| 16 30 | 17 10| 07 | 289 02:4 13 07°7 | 141 341 256 08-8 22 42:1 | 218 44'1 24 430
54| 16 36 | 17 14| 08 | 304 02:5 13 08:5 156 36:5 | 271 08:0 22 427 | 233 44°5 24 428
52| 16 41 | 17 17| 09 | 319 025 13 09-3 | 17X 390 286 072 22 43'3 | 248 450 24 42:6
; : : -4 S. ‘9 | 263 454 S.24 42°4

N.s0 | 16 45 | 17 20| 10 | 334 02:6 S.13 10-2 | 186 41-5 | 301 06:4 S.22 439 | 2
is 16 55 | 17 26| IX | 349 02-6 13 II-O| 201 439 316 05:6 22 44'5 | 278 45'9 24 422
40| 17 03 | 17 32| 12 4026 13 11-8| 216 46:4 | 331 049 22 452 | 293 463 24 420
35| 17 10 | 17 37| 13| 19 027 13 127 231 48-9 | 346 04'1 22 458 | 308 46-8 24 419
30| 17 17 | 17 42| 14| 34 027 13 13-5| 246 513 1033 22464323472 24417
; i : ; 5 S. : 8 477 S.24 415

N.2o'| 17 28 | 17 51| 15| 49 028 S.13 14:3 | 261 53-8 | 16 02:5 S.22 470 33
N.ao| 17 38 | 18 oo 16 | 64 62:8. 13 152|276 56:3 | 31017 22 476 |'353 48-1 24 413

o) 17 47 | 18 09| 17| 79 02'9 .13 16:0| 291 587 | 46 c0'9 22 48-2 8 486 24 411
S0 | 17 57 | 18 19| 18 | 94 029 13 168|307 o1-2 | 61002 22 488 | 23 490 24 409

20| 18 o7 | 18 30| 19 | 109 03:0 13 177|322 037 | 75594 22 494 38 49'5 24 407
S.30 | 18 19 | 18 44 20 124 03-0 S.13 18-5| 337 06:1 | 90 58:6 S.22 500 | 53 499 S.24 40°5

35| 18 26 | 18 52| 2xr | 139 03-1 13 19-3| 352 08:6 | 105 57:8 22 50-6| 68 504 24 40'3

‘40| 18 34 | 19 02| 22 | 154 03T 13 202 7 11:0 | 120 57°0 22 51-2| 83 508 24 402

45| 18 43 | 19 14)23 | 169 03-Xx 13 2I0] 22 13§ 135 562 22 S1-8| 98 51:3 24 400
S:: ig gg :g ig T=11"44™| d=0-8 |T=21"31"|v= —08 d=06| v=04§ d=02
Lag, | Moon- | Moon- [ &1 Age SD. | JUPITER -24 | SATURN

hag. rise set ‘.f 9¢1 O MOON 16”2 ] 4

e 5, o 54 G.H.A. v Dec. d | GHA. Dec.
N.7z 15.7 —3 25.5 . h ’ ’ ° ’ 4 ° ’ ) ’
N0 | 155 -2 | 256 11| 00 | 65 51:5 105 S.11 07-8 153 | 350 55:2 N.15 45-8

68 | 153 -2 |257 10| 0ox | 80 21-0 105 10 525 153 5579 15457

66| 152 -1|258 10| 02 | 94 50-5 106 10 37-2 154 | 2I 00:7 15 45°6

64 | 151 -1|00-0 10| 03 | 109 201 107 10 2I-8 155 | 36 03'5 IS5 455

62 | 150 o001 9| 04| 123 49-8 106 10 06:3 155 | SI 06-3 15 45'4
N.60 | 150 ©|00-3 9| 05| 138 19-4 108 S. 9 50:8 155 | 66 09-1 N.I5 454

58 [ 149 o004 8[| 06| 152 492 107 9 353 157 | 81119 I5453| GATURN IS

56 | 148 +1|00's 8] 07| 167 18-9 10:8 9 196 157 | 96 147 15 452

54 | 148 1|006 8|08 | 181 487 109" 9 03:9 157 | III 17°5 1545 TOO CLOSE

‘852 {147 1[006 7|09 | 196 18:6 109 8 482 158 | 126 20.2 15 450
N.50 | 147 1|{007 7| 10| 210 48:5 1009 S. 8 32-4 158 | 141 23-0 N.15:449| TO THE SUN

45 | 146 2|009 6] 11| 225 184 110 8 16:6 159 | 156 25-& 15 44'8

40 | 145 2 |or0 6| 12 | 239 48:4 110 8 00-7 159 | 171 286 15 447 FOR

35 | 144 2|orx 6| x3 | 254 184 110 7 448 1600 | 186 31:4 15 446

30 | 144 3 PoI:2 5| X4 | 268 484 110 7 28:8 160 | 201 342 15 44'5 | OBSERVATION
N.20 | 143 3|o01:4 5| 15| 283 18-4 111 S. 7 12:8 160 | 216 37-0 N.15 445
N.1o | 142 4015 4| 16 | 297 48-5 112 6 568 161 | 231 39:8 15 44'4

. 0141 4|016 4| 17| 312 187 114 6 40:7 162 | 246 426 15 44'3
S.x0 | 140 s5|or-8 4| 18| 326 48-8 112 6 24-5 161 | 261 454 15 44°2

20 {139 s5|o19 3|19 | 341 190 112 6 08:4 162 | 276 48-1 15 441
S.30 | 138 s5|o2:1 3|20 355 492 112 S. 5 52:2 16:3 | 291 50-9 N.I5 440

35 | 137 6022 ;3|21 10 19-4 11-3 5 359 162 | 306 537 15 439

40 | 136 6|02:3 2|22 | 24 49'7 1113 5 197 16:3 | 321 56:5 15 438

45 | 136 6024 2|23! 39 200 113 5 03:4 164 |336 59:3 15 437
S-ig tzi 7 Z:g Tlar. 47,5076 ; 127, 5076 ; 207, 50"6| v=28 d=01




1952 December 14, Sunday

M. sD. SUN 16'3

1952 December 15, Monday

ARIES| VENUS —3-6i MARS i1 m.i Twi- | Sun = 8§ Swne | e | o, SUN 163 |ARIES| VENUS -36| MARS 41

T, licht | rige set Light T
e e - S L PR e T
| GHA. Dec. G.ILA, G.H.A. Dec. G.ILA. Dec. Nos I‘; "41 I ' o ShBHm Ih og‘ GHA, Dec. G.H.A. G.H.A. Dec. G.H.A. Dec.
I o . 4 4 . i o o a 7 3 4 | SBy, N.72 .B.H. 3 i . - . ) Ao ST s =
©0 | 181 221 S.23 12-1| 82 364 | 135 54°0.S.2I 25:6 | 122 46:9 S.16 57-7 | No76 | 09 46 | SB.y N.70 | S.BJIL 14 03|00 ! 131 149 S.23 156| 83 35-5 | 135 39:3 S.21 07-7 | 123 00-3 S.16 42-8

i
or | 196 21-8 23 12:3| 97 388 | 150 53-4  2I 248|137 47°'4 16 57'I 68| 09 12 | spy 63| sBH. | 14 37| 0r {196 146 23158| 98 38:0|150387 21069138009 16422
02 | 21T 2I'5 23 12-§5| I12 41-3 | 165 52:7  2I 241 | 152 480 16 56-4 66 ! o8 47 10 2'6 66 | 13 23 15 02| 02 Ezu 143 23 15:9 | 113 404 | 165 38-1  2I 06-2 | I53 014 16 41:6
03 | 226 21:2 23 12:6 | 127 43-8 | 180 521 2T 234 167 48'5 16 55-8 64 | 64 | 14 04 15 21| 03 {226 140 23 16:0| 128 429 | 180 37°5  2I 054 168 02:0 16 409
04 | 241 209 23 12-8 | 142 462 | 195 SIS  2I 226 | 182 49'T 16 55-2 62! 08 12 %9 1 62 | 14 32 15 37| 04 !241 137 23 16:2 | 143 454 | 195 36:9 21 046 | 183 02:6 16 40-3
05 | 256 206 S.23 12-9 | 157 487 [ 210 50:9 S.21 21-9 | 197 497 S.16 54-6 | N.6o | 07 58 | o8 s¢ N.o | 14 53 | 15 51|05 256 13-4 S.23 163 | 158 478 | 210 363 S.21 03-9 | 198 031 S.16 39-7
06 | 271 20-3 23 I3-I| 172 5I'2 |22§5 §0-3  2I 2I-I |2I2 502 16 540 58 | 07 47 | o8 58| 15 10 | 16 02| 06 {271 13-1 23 16:4| 173 50-3 | 225 35:7 21 031 21% 037 16 391
07 | 286 2000 23 13-2 | 187 53:6 | 240 497  2I 20-4 | 227 50:8 16 534 56 | o7 37 | o8 56 | 15 25 16 12| 07 | 286 12:8 23 16:5 | 188 52-8 | 240 35-1  2I 02-4 | 228 04:3 16 38-4

08 | 301 19-7 23 13-4 202 56°1 | 255 49:0  2I 197 | 242 5I:3 16 52:7 54| o7 28 | o8 1, 54 | 15 38 16 21| 08 | 30T 12:5 23 16:7 | 203 55:2 | 255 34'5 21 OI-6 | 243 048 16 37-8
09 | 316 19-4 23 I13-5| 217 58:6 | 270 484  2rI 189 | 257 519 16 521 52! 07 20 | o8 o ' 52| 15 49 | 16 29| 09 {316 12:2 23 16:8 | 218 57-7 | 270 33:9 21 00-8 | 258 05:4 16 372
10 | 331 19-1 S.23 13-7 | 233 o1-0 | 285 47'8 S.21 18:2 | 272 52:5 S.16 51:5 | N.so | o7 12 o7 1 N.so | 15 59 16 37| 10 | 331 11:9 S.23 169 | 234 00-2 | 285 33-3 S.21 001 | 273 06:0 .16 36:6
IX | 346 188 23 13-8 | 248 03-5 | 300 47:2  2I 17:4 | 287 53-0 16 509 45| 06 57 | o7 31 45 | 16 19 16 52| I1 | 346 11:6 23 17°I | 249 02:6 | 300 32:7 20 593 288 06:5 16 359

|
12 1 185 23 139|263 059 | 315 46:6  2I 16-7 | 302 5§36 16 50:3 40 ' 06 43 | o7 14 40| 16 36 | 17 06| 12| 1 11-3 23 17-2|264 05-1 | 315 32'T 20 58:5 1 303 07-1 16 353
13 16 182 23 14-1| 278 08:4 | 330 460  2I I5-9 | 317 S4-I 16 496 35 | 06 32 07 oo 35| 16 so ; 17 17| 13 g 16 10-9 23 17:3| 279 07:6 | 330 31°5 20 57:8 | 318 07:7 IS5 347
T4 | 31 17°9 23 142|293 109 | 345 454 2I 152|332 547 16 490 30| 06 2I | 06 48 30| 17 oz | 17 28} 14 31 10:6 23 174|294 100 | 345 309 20 57-0 | 333 082 16 341
15| 46 176 S.23 14-4 | 308 133 0 44'8 S.21 14:5 | 347 55'3 S.16 48:4 | N.2o | 06 03 | 06 - N.z2o | 17 2 17 47| 15 | 46 10:3 S.23 17:6 | 309 125 0 30:3 S.20 56-2 ' 348 08-8 S.16 33-4
16 | 61173 23 145323 158 | 15442 21137| 2558 16478 N0 | 05 46 | 06 o WN.o| 17 42 | 18 04| 16 | 61 100 23 17-7| 324 149 | 15298 20555| 3094 16328
17| 76 1770 23 147|338 183 | 30435 2I 130| 17 564 16 472 0| 05 2 05 51 o| 17 59 18 21| 17| 76 097 23 17-8| 339 17:4| 30292 20547 18099 16322
18 | o1 167 23 148|353 207 | 45429 21 12:2| 32570 1646's| S.x0| 05 IT | 05 34  S.xo| 18 16 | 18 39| 18 | o1 09:4 23 179 | 354 199 | 45286 20539 33105 16 31-6
19 | 106 16:4 23 149 8 232 | 60 42:3 21 II'5| 47 57°S 16 459 20 | 04 50 | 05 15 20 | 18 35 19 00| I9 | 106 09I 23 18-0 9 223 60 28-0 20 531 i 48 11°1 16 309
20 | 121 161 S.23 151 | 23 257 | 75 41-7 S.21 10:7 | 62 581 S.16 453 | S.30 | 04 26 04 53 S.30 | 18 57 | 19 25| 20 | 121 08:8 S.23 18:2| 24 24-8 | 75 274 S.20 52:4| 63 11:6 S.16 303
2r | 136 15-8 23 152 38 281 | 90 4I'T 2I 10:0| 77 586 16 447 35| 04 II | 04 40 35| 19 10 | 19 40| 21 | 136 085 23 18:3| 39 27:3| 90268 20 51-6| 78 122 ’9 29-7
22 | ISI 15-5 23 I5'4| 53 306 | 105 40:5  2I 09:2 | 92 5§92 16 44-I 40 | 03 53 | 04 25 40 | 19 2 19 58| 22 | 151 082 23 184| 54 297105262 203508, 93128 16290
23 | 166 15-2 23 15-5 | 68 331 | 120 39-9 2I 084|107 59-8 16 434 45| 03 31 | 04 of 45| 19 43 | 20 20| 23 | 166 079 23 18:5| 69 32-2 | 120 25-6 20 50-0 | 108 13-3 16 28-4
o I st re N Ly e e 50 | 03 02 | 03 45 50 | 20 05 | 20 49 o leneic L A5 Sk b on

!T~11h 55m‘ d=o0-1 [T=18"27m 9= —06 d=o07 =06 d=06 S.55| oz 18 | o3 15 S.es | 20 35 | 21 32 iT::u" 55"\{ d--01 T~.18“23"3 v=—06 d 08| =06 d=06
G| Age S.D. s Moon~ | Moon- Moon- | Moon- | G- | Age S.D. UPITER

_ Za. ; : : K ” -2:3| SATURN +o:
J_\rll. 260.5 (! MOON 15%5. JUPITER -2-3| SATURN +o9| Lat fice aet Lat. sise i 1_}4 270 (’ MOON 157 J 3 9

! [ T P N
y H.A. 2 H.A. S h h o 1 HA. Dec. G.H.A, Dec.
s G.H.A. v Dec. d G.HA Dec G.H.A Dec Nz | MBH. | MBH, N2 M*:B'H_ M"'B.H_ ; .G.H.A. v Dec. d G.H.A ec
S N (TR . | S PR S| (I S IR ot Ao 2 lwlen @) g V7 B R nd G n ihy ae o ISR CHEE
00 | 224 040 102 §.20 30X 103 | 42 501 Nu14 14-5 | 238 382 S. 7274 N0 | MBH. | MBH. | Nyojo | MBH. | MBIL | 00 | 211 106 7.3 S.24 071 7:5 | 43 53:7 N.14 13-4 | 239 325 S. 7 290
or | 238 332 100 20 404 101 | 57 52:8 14 I14:4|253 404 7 27°5| 68| MBH. | MBH, 68 | MBH. | MBH. | o1 | 225 369 51 24 146 74 | 58 563 14 13:3 254 348 7 291
02 | 253 022 99 20 50'5 To-X | 72 55°4 14 144|268 42:7 7 27'5| 66 |07:6 171|109 -2 66 | MBH. | MBH. | 02 | 240 030 71 24 2200 73| 73 59°0 14 13:3[2069 371 7 292
03 | 267 31°1 97 2I 006 1000 | 87 581 14 143 | 283 450 7 27:6 64 | 070 11 | 116 -2 64 | 09-3 1r | 111 -2 03 | 254 29:T 70 24 293 7 89 016 14 132 284 393 7 292
04 | 281 598 97 2I 106 99 | 103 007 14 143|298 472 7 277 62 |06:5 9120 o . 62 084 o|12:1 11| 04| 268 551 0:8 24 364 70 | 104.042 14132299 41-6 7 29-3
05 | 296 28:5 o5 S.21 20'5 97 | 118 03-4 N.14 142 | 313 49:5 S. 7 27-7| N.6o | 062 8 1244 41 N.6o [07-8 8|12:6 =05 | 283 209 68 S.24 434 69 | 119 069 N.14 13-2 | 314 43'9 S. 7 29:4
06 | 310 570 95 2I 302 ¢7 |I33 060 14 142 | 328 517 7 27:8 58 059 7|12:7 1 58 |07:4 7|130 2|06 | 297 467 66 24503 67 | 134 09'5 14 I3'I | 329 461 7 29:4
07 | 325 255 93 21 399 96 | 148 087 14 141|343 S40. 7 279 56 | 056 7|12:9 2 56 |o7:1 7134 3|07 312 12:3 65 24 570 G5 |I49 12:2 14 I3-1|344 484 7 29-5
98 | 339 53-8 92 2@ 495 94 [I163 IT-3 14 141|358 563 7 27°9 54 054 7132 2 54 |06:8 7/137 3|08 ]| 326 37:8 64 25 03:5 65 |164 14-8 14 13:0]359 507 7 29:6
09 | 354 22°0 9o 2I 589 94 [178 140 14 I40| I3 58§ 7 28-0 52 | 053 7134 2 52 | 066 6|139 3|09 | 341 032 63 25 1000 G2 {179 17°5 14 I3-0| I4 52:9 7 296
10 8 50:0 go S.22 08:3 92 | 193 16:6 N.14 I4:01 29 00-8 S. 7281 | N.so {051 6135 2 N.so | 064 6|141 3| 30| 355 28:5 62 S.25 16:2 G2 | 194 201 N.14 12:9| 29 552 S. 7297
b ¢ ¢ 23 18:0 &8 22 I17'5 92 | 208 19:3. 14 I4:0| 44 03-I 7 282 45 f 04-8 6139 3 45 060 6|145 41X 9 5§37 61 25 22:4 6o | 209 227 14 12:9| 44 57'5 7 298
12 | 37 458 87 22 26:7 g0 |223 219 14 139| 59 053 7 282 40 (045 6142 3 40 (057 6|149 4| 12| 24 188 Go 25 284 58 [224254 14129 59597 7 29-8
13 | 52 135 86 22 357 89 [238246 14139| 74076 7283 35 1043 51144 3 35 054 5152 4|13 | 38 438 58 25 342 56 239280 14128 75020 7299
T4 | 66 41-1 85 22 446 88 253272 14138| 89099 7284| 30 041 5|146 ;3 30 | 051 5|454 4|14 53 086 58 25 398 56 |254307 ‘14128 90043 . 7 300
15| 81 o086 83 S.22 534 87 |268 299 N.14 138 l 104 12:1 S. 7 28:4 | N.20 {03-7 5,150 4 | N.z0 o047 s|158 4| 15| 67 334 57 S.25 454 53 |269 333 N.xg4 127 | 105 06:5 S. 7 300
16 | 95 35:9 S35 23 021 85 [283 325 14 137|119 144 7 28:5 | Noxo | 034 4|15:3 4 N.xo | 044 s5[162 5| 16| 81 §81 506 25 507 52 |284 359 14 127|120 08-8 7 301
171 [ 032 S0 ¢ 333100, & WOF 85l 14037134067 ., 7 284 01032 41156 4 1 ologr s|165 s|x7| 96 227 5 25 559 51 299 38:6 1412:6 135111 7302
18 | 124 30-3 So 23 19T 83 |313 378 14136|149 189 7286 S0 |02:9 4159 5 | g0 038 1|169 s| 18| 110 472 53 26 010 49 314412 1412:6 150 13-4 7 302
19 | 138 573 79 23 27-4 82 |328 404 14 136|164 21-2 7 287 20 j02:6 4162 5 | 20034 4172 5|19 | 125 115 53 26 059 47 [329 438 14 12:6 | 165 156 7 30-3
20 | 153 242 78 S.23 356 80 |343 43-1 N.14 13:6 | 179 23-5 S. 7 288 ] S.30 | 02:3 3|166 5 S.30 |030 4177 5|20 139 358 52 S.26 106 45 |344 465 N.14 12:5 | 180 17:9 S. 7 304
21 | 167 510 76 23 436 So |358 457 14 13'5 194 257 7 288| 35021 3|168 ;3 35 |02:8 4179 5|21 | 154 000 51 26 IS 44 |359 49°1 14 12:5| 195202 7 304
22 | 182 176 75 23 516 78| I3 484 14135209 280 7289| 40019 3|1700 G 40 |ozs 3|182 6|22 | 168 241 51 26 195 43 | 14 518 14 124|210 22+4 7 305
23| 196 441 75 23 594 77| 2B 510 14134(224303 _ 7290| 45]o16 2173 6 | 45 |022 3|186 6)23| 182 48:2 49 ~ 26 238 4o | 29 544 14 12:4|225 247 7 306
I3 "4 "6l v=2 S : 0RO 3y & 1T o1-8 3|190 6| ’ " Y sy gt

H.P. 47, §7°1 ; 121, 5774 ; 20", 576 ©v=2:6  d-=00 | =23 ' d--0-1 S.55 009 1 182 i S.g(s’ [t j 13-6 o | . an 57 i’ fz"’ 5872 ; ,on,sgf 0=:2:6 d—=o00| wv=23, d=o0I




1952 December 16, Tuesday 1952 _Decémber 17, Wednesday

G. i N : G. :
M.|sp. SUN 163|ARIES| VENUS -37/ MARS irr| L. | L% Su | g | Swne | T | S0 SUN 1693|ARIES| VENUS -37| MARS. 411
T. ght rise T set light | .

- \ h m

G.H.A. Dec. G.H.A. G.H.A. Dec. G.H.A. Dec. L b » G.H.A. Dec. G.H.A. G.H.A. Dec. G.H.A. Dec.

° ° h.
. N2 | 10 49 S-B.H' N.772 | S.B.H. 13 02 ,
00 | 181 076 S.23 18:6| 84 34-7 | 135 25-0 S.20 49-2 | 123 13-9 S.16 27:8 | N.70 | 09 49 SBy N.70 | S.B.H. 14 02| oo | 181 co-3 S.23 21-2| 85 33-8 | 135 11-2 S.20 30-3 | 123 27'5 S.16 126
ox | 196 07-3 23 18-7| 99 37'I | 150 24'5 20 48-5 | 138 145 16 27-2 68 | 09 15 s,n:H‘ 68 | sBH. | 14 36|01 | 196 000 23 21:3| 100 36:3 | 150 10-6 20 29-5 | 138 28:1 16 12-0
02 | 211 070 23 18-8| 114 39:6 [ 165 23-9 20 47-7 | 183 150 16 265 66 | 08 49 66 | 13 22°| 15 02| 02 | 210 59-7 23 2I'4| 115 38-7 | 165 100 20 28:6 | 153 287 16 11-3
03 | 226 067 23 190 129 42-1 | 180 23-3 20 469 | 168 156 16 25-9 64 | 08 30 . 64 | 14 04 | 15 21| 03 | 225 59-4 23 2I'S| I30 4I-2 | 180 09-5 20 27-8 | 168 29:3 16 10-7
04 | 241 06:4 23 19°I | 144 44'5 | 195 227 20 46-1 | 183 162 16 253 62 | 08 14 g 62 | 14 32 | 15 37| 04 | 240 59:0 23 21'5| 145 43-7 | 195 08-:9 20 27-0| 183 298 16 100

05 | 256 06-1 S.23 19:2 | 159 470 | 210 22-1 §.20 45'3 | 198 167 S.16:24-6 | N.6o | 08 0o sg  N.6o | 14 53 | Is 50| 05 | 255 587 S.23 21:6 | 160 46-1 | 210 08:3 S.20 26-2 | 198 30:4 S.16 09-4
06 | 271 058 23 19:3| 174 494 | 225 21-5  20.44:5 | 213 17:3 16 240 58 | o7 49 @ 58| 15 11 | 16 02| 06 | 270 584 23 21-7| 175 486 | 225 07-8 20 25:4 | 213 31:0 16 088
07 | 286 05'5 23 19-4| 189 51-9 | 240 21:0 20 43:8 | 228 179 16 23-4 56 | o7 39 26 56| 15 25 | 16 12| 07 | 285 581 23 21:8 | 190 5I'0 | 240 07'2 20 246 | 228 31'5 16 081
08 | 301 05'2 23 I19-S | 204 544 | 255 20-4 20 43-0 | 243 184 16 22:7| 54| o7 30 54| 15 38 | 16 21| 08 | 300 57-8 23 2I'9 | 205 53-5 | 255 066 20 23-8 |'243 32'I 16 07'5
09 | 316 049 23 19:6 | 219 56-8 | 270 19:8 - 20 42-2 | 258 19:0 16 221 52 | 07 22 ™ 52 | 15 49 | 16 29| 09 | 315 575 23 220| 220 §6:0 | 270 06-1 20 230 | 258 327 16 06-9

10
09
Qg
o8
o8
o8
o8
o8
10 | 331 046 S.23 19-7 | 234 59-3 | 285 19-2 S.20 414 | 273 19:6 S.16 21-5 | N.50 | 07 14 07 §3 N.5s0 | 15 59 | 16 37| x0 | 330 §7-2 S.23 22°1 | 235 58:4 | 285 05-5 S.20 22:2 | 273 333 S.16 062
IX | 346 043 23 19:-8 | 250 o1-8 | 300 18:6 20 40-6 | 288 201 16 208 45| o6 58 | oy 3 45 | 16 20 | 16 53| xx | 345 569 23 22-2 | 25I 00'9 | 300 050 20 2I-4 | 288 33-8 16 056
¢ I 040 23 19:9|265 042|315 18:1 20 39:8|303 207 16202 40 | 06 45 | oy 150 40 16 36 | 17 o7 12 0 56:6 23 22:3 | 266 034 | 315 044 20 20:6 | 303 34-4 16 04-9
13| 16036 23 201|280 06-7 | 330;17-5 20 39:0 318 21:3 I6°I9G| 35| 06 33 o7 or 35| 16 50 | 17 18| x3 | 15 56-3 23 22-3| 281 05-8 | 330 03-8 20 19:7 | 318 350 16 043
I4 | 31033 23202)| 295 092|345 1609 20 38277333218 16 189 30| 06 22 | 06 49 30| 17 03 | 17 29| 14 | 30 560 23 22:4| 296 08:3 | 345 03-3 20 18-9| 333 356 16 03-7
06
o6
o5
o5
o5
04

15 | 46 030 S.23 20:3 | 310 116 0 163 S.20737-4 | 348 22:4 S.16 18:3 | N.20 | 06 03 28 N20| 17 24 | 17.48| 15| 45 557 S.23 22°5| 311 10-8 0 02-7 S.20 181 | 348 36:1 S.16 030
X6 | 61 027 23204325 14-1| 15158 20 366 3230 16177| Nxo | 05 46 oy Nao | 17 42 | 18 05| 16 | 60 554 23 22:6| 326 13-2| 15022 20 17-3 3 367 16 02-4
17 | 76 02-4 23 20-5] 340 16:6 | 30 15-2 20 35:8| 18 236 16 170 o| o5 29 5; 0| 18 00 | 18 22|17 | 75550 23 227|341 157 | 30016 20 16:5| .18 373 16 OI-7
18| 9r o021 23 206(355190] 45146 20351I]| 33241 1I6164| S.x0/| 05 II 34 Sao| 18 17 | 18 40| 18 | 90 547 23 228|356 18:2| 45011 20 15-7| 33379 16 or1
.19 | 106 01-8 23 20-7| 10 21-5| 60 140 2034:3| 48 247 16 158 20 | 04 50 15 20| 18 36 | 19 or| 19 | 105 54'4 23 22:8| II 2006] 60005 20 148| 48 384 16 005

20 | 121 01-5 S.23 20-8| 25 23-9| 75135 S.20 33'5| 63 253 S.16 15:1| S.30 | 04 25 53 S.30 | 18 58| 19 26| 20 | 120 54-1 S.23 22:9| .26 231 | 74 599 S.20 14-0| 63 390 S.15 59-8
2x | 136 012 23 209 | 40 264 | 90 129 20 32:7| 78 25:8 16 145 35 | 04 10040 35|19 II | 19 41|21 |135 538 23230| 41 25-5| 89594 20132] 78396 15592
22 | I5I 00-9 23 21-0| 55 28:9 | 105 12:3 20 31'9| 93 26:4 16139 40 | 03 52 | 04 25 40| 19 26 | 19 59|22 | 150 53-5 23 23-1| 56 28-0|104 58-8 20 12-4| 93 402 15 585
‘23 | 166 00:6 23 21-1| 70 31-3 | 120 117~ 20 3I-I | 108 27:0 16 132 45| 03 30 | 04 o .45 | 19 44 | 20 2123|165 532 23 232| 71 30-5 119 58:3 20 11-6| 108 407 X5 579
50 | 03 oI | 03 45 50| 20 07 { 20 51

T=11P 56m| d=o-1 |T=18"19™ v= fo-6 =08| v=06 d=06 S.s5| 02 17 | 0315 | S.s5| 20 37 | 21 34| - T=11" 567 d=o1 |T=18"15"v=—-06 d=08| v=06 d=06
G.| Age s.D. O _ Moon- | Moon- ~-. | Moon- | Moon- | S | Age L) i
z_: 28d.5 . MOQN 15"9 JUPITER -23| SATURN +o09| Lat. rige e Lat. ae e ;a 2095 . MOON 16"-1 JUPITER -23| SATURN +o09
i 1 Hi [} 3
o h h ° b b

G.H.A. v Dec. d G.H.A., Dec. G.H.A. Dec. N72 | MEBH. | MBa, N2 | MBH. | MBH, G.H.A. Dec. G.H.A. _ Dec.
| T S * , o . 13 o ’ ° I3 o ’ o 7 h ° '3 ° . ° . -
00 | 197 12X 49 S.26 278 39 | 44 57-0 N.14 12:3 | 240 270 S. 7 306 | N.70o | M.B.H. | M.B.H, N.70 | MB.H. | MB.H. | 00 46 00-2 N.14 11-4 | 241 21-§ S. 7 3zf
or | 211 360 47 26 317 37| §9 597 14 12:3|255 29-2 7 30-7 68 | M.B.H. | M.BH, 68 | MBH. | MBH. | oX ? 61 02:8 14 113|256 238 7 32
0z | 225 597 47 26 354 36| 75023 14 12:3|270 31'5 7 30-8 66 | M.B.H. | M.B.H, 66 | MBH. | M.B.H. | 02 . 76 055 14 IX-3'| 271 26-0 7 32°
03 | 240 234 46 26 39:0 33| 90049 14 12-2 285 338 7 30-8 64 | MB.H. | M.B.H. 64 | MB.H. | MB.H. | 03 91 081 14 11-3|286 28-3 7 32
04 | 254 470 45 26 42:3 32 | 105 076 14 ¥2-2|300 36:0 7 30:9 62 | 102 7123 3 62 | 112 3135 8|04 106 10:7 14 II-2|30I 306 7 32-
05 120 10-2 N.14 12-1 | 315 38:3 S. 7 310 | N.6o | 09:4 6132 4 N.6o |104 4143 7|05 121 13-4 N.14 11-2 | 316 32:8 S. 7 32
06 135 12:8 14 I12:1 | 330 406 7 31:0 58 |089 6137 4 58 |09:9 4|14:8 7] 06 136 160 14 II-X|33I 35X 7 32-
07 150 155 14 I2-I | 345 429 7 311 56 | 085 6141 4 56 |09'5 4|152 6|07 151, 18:6 14 II‘I | 346 37:4 7 32
o8 165 18:1 14 120 0 45°1 7 31:2 54 | 082 6144 4 54 |092 4|15'5 6| 08 166 212 14 II-1 1397 7 32
09 180 2007 14 12:0| 15 47°4 7 31-2 52 (079 6|147 5 52 | 089 4|158 6|09 THE MOON 1S 'TOO 121 23°9 14 I1-0| 16 419 7 32
10 195 23-4 N.14 119 | 30 497 S. 731:3| Niso |[07-7 6|149 5 N.50|087 4|160 6] 10 CLOSE TO THE SUN 196 26-5 N.14 11-0| 3I 442 S. 7 32
Ir 1 210 26:0 14 119 | 45 519 7 314 45 | 072 5|154 5 45 | 082 5|16:5 6| 1x 211 29'I 14 109 | 46 465 7 32
12 THE MOON IS TOO 225 286 14 11:8| 60 542 7 31:4 40 | 06:8 51158 5 40 [07°9 5|169 6] 12 FOR OBSERVATION 226 317 14 10:9| 6I 488 7 33
13 240313 14118 75565 7315| 35|065 5|16 ;3 35076 s5|172 6|13 241 344 14109 76 S10 7 33
14| CLOSE TO THE SUN |255339 14 11-8| 90588 7315 30 (062 5|16:4 § 30 ({073 5|74 5|14 2 256 3770 14 108| 91533 733
15 ) 4 270 36-5 N.14 11-7 | 106 010 S. 7 31-6 | N.20 | 058 5 |16:8 5 N.20o | 068 5|179 5|18 271 39:6 N.14 10-8 | 106 556 S. 7 33
16 FOR OBSERVATION 285 392 14 I1-7 | 121 033 7 317 N.10 054 §|172 5 | N.10 065 51182 5| 16 286 422 14 10-8 | 121 579 7 33
17 300 41-8 14 11:6 | 136 056 7 317 6051 5176 § | D |o61 5{186 5|17 301 449 14 10-7 | 137 00X 7 33
18 315 444 14 11-6 151078 731:8] S.x0 047 5(179 5 S0 o057 5/189 518 316 475 14107 | 1520244 733
19 330471 14 11-6 166 101 7319 20 043 5[183 5|  20|054 5193 5|19 331 501 14 106 | 167 047 © 7 33
20 345 49-7 N.x4 11-5 | 181 12:4 S. 7 3190| S.30 {039 s5{187 5 S.30|049 5|198 5|20 346 52:7 N.14 10-6 | 182 07°0 S. 7 33
21 0523 14 1I-§5]| 196 147 7 320 35 1036 s5/190 5 35 {046 s5[200 5|21 1553 14106197 092 733
22 | 15 55°0 14 II-§ | 2II 169 7 321 40 {033 4193 § 40 | 04:3 5203 4|22 | 16 58-0 14 105|212 II:5 7 33
23 | 30 §7°6 14 1I-4 226 19:2 7 32:1 45 | 030 4|19:7 5 45 (040 5207 4] 23 32 006 14 105|227 138 733

SR ahests > e 0 | 02 202 § 50 (035 5|2I'I 4 ) / ’

H.P. 4", 58”7 ; 121,589 ; 20", 59" 1| =26 d=00| v=23 d=01 S.ic ’ M,z j 20.3408 S.55 02-8 5|217 4| HP 4" 593 ; 12", 59"-5 ; 20", 59"6| v=2.6 d=o00| v=23 d=o0

NNV AU ED ~O000 0 XINAWM LAWWw R

|



1952 December 18, Thursday
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34| 2085| 2089} 2 02:6 | 102 I4 34| 2235| 2239| 2170 102 16 34| 2 385 2 389 2 313 | 102 18 34| 2535| 2540| 2 456 | 102
35| 2088 | 2001 | 2029 | X05 I5 35| 2238| 2241| 2172|308 17 |35} 2 388 | 2392 | 2315 105 18| 35| 2538 2542 2458 | 10§
36] 2 090 2 094 2 031 | 10-8 I-§ 36| 2 240 2 244 2 174 | 10-8 17 36 2 390 2 39:4 2 318 | 108 19 36 2 540 2 54'S 2 461 | 108
37.] 2093 2096| 2034 | Ix-x 16 37| 2243| 2246 2 17-7.| 1XX 18 37| 2 393 2 397 2 320 | IX-X 19 37| 2543| 2 547 2 46-3 | 11X
38| 2 095 2 099 2 036 | 11-4 X6 38| 2 245 | 2.249 | .2 179 | 114 ‘18 38 2 39-5 2 399 2 322 | 114 20 38 2 54'5 2 550 2 466 | 114
39| 2 69-8 2 10X 2 038 | 11-7 17 39| 2 24‘-8 2251 | .2 182 | 117 19 39| 2 39:8 2 40-2 2 325 | 107 2:0+ 39.| 2 548 2 552 2 468 | 117
40| 2 wo| 2 1044 | 2 04't | 12:0 I7 40| 2250 | 2254 | 2 184 | 1200 X9 40 ( 2 400 | 2 404 ‘2 327 | 120 21 40 2 55.0 2 555 2 470 | 120
41 |- 2 10:3 2 106 2 043 | 12:3 17 41 2 253 2 256 2 186 | x2:3 ' 19 41 2 40-3 2 40-7 2 32.9 | 12:3 22 41 2 553 2 5571 "2 47.3 | 12-3
42| 2 10§ 2 109 2 046 | 126 18 42| 2 255 2 259 2 18:9 | 126 20 42 2 40'5 2 409 2 332 | 126 2:2 42 2 555 2 560 2 475 | 126
43| 2 108 2 II-X 2 048 | 12:9 I-8 43| 2 258 2 261 2 191 | 12:9 20 43 2 40-8 2 412 2 334 | 129 2-3 43| 2 558 2 562 | 2477 | 1279
44| 2110 | 21144 | 2050|132 I9 44| 2 260 | 2264 | 2 193|132 21 44| 2 410 2 414 2 337 | 132 23 44| 2 560 | 2 565 2 480 | 132
45| 2 11.3| 2 116 | 2 053 | I3°5 19 45| 2 263 | 2 267 2 196 | 135 21 45| 2 413 2 41-7 2 339 | 135 2:4 45| 2 563 2 567 2 482 | 135
46| 2 11,5 | 2 119 | 2 055 | 138 20 46| 2 265 | 2269 2 198 | 138 22 46| 2 415 | 2 419 | 2 341 | 138 2.4 46| 2565| 2570 2485 | 138
47| 2 118 2 121 2 057 | 141 20 147 2 268 | .2 272 2 201 | 14X 22 47 2 418 2 422 2 344 | 141 25 47 2 568 2 572 | ‘2 487 | 141
48 2 120 2 124 2 060 | 144 20 48 2 270 2 27°4 2 203 | 144 23 48 2 420 2 424 2 346 | 144 25 48 2 §70 2 575 2 489 | 144
49| 2 12:3 2 126 | 2 062 | 147 21 49| 2 273 2277 | 2205 | 147 23 49| 2 423 2 427 2 349 | 147 26 49| 2 573 2577 | 24921 147
50 | 2 125 2 129 2 06-5 | 150 2-X 50| 2 275 2 279 2 208 | x50 24 50 2 425 2 429 2 351 | 150 26 50 2 575 2 580 2 494 | 150
s1 | 2 128 2 131 2 067 | 153 22 s1| 2 278 2 282 2 210 | 153 24 sI 2 42'8 2 432 2 353 | 5.3 2- st 2 578 2 582 2 497 | 153
52 2 130 2 134 2 069 | 156 22 52| 2 280 2 284 2 21-3 | 186 2% 52 2 430 2 434 2 356 | 156 2.7 52 2 58-0 258§ 2 49-9'| 156
53| 2 133 2 136| 2072|159 23 53| 2 283 2 287 | 2 215 | 159 25 53 | 2 433 2 437 2 358 | 159 2-8 53| 2 583 2 587 2 501 | 159
54, 2 135 2 139 2 074 | 162" 23 54| 2 285 2 289 2 217 | 162 26 54| 2 435 2 439 2 361 | 162 2.8 54| 2 58-5 2 59:0 2 504 | 162
. 55| 2 138 2 141 2 077 | 165 2-3 55| 2 288 2 292 2 220 | 16:5 26 551 2 438 2 442 2 363 | 16:5 29 55| 2588 | 2 502 2 506 | 165
56 | 2 140 2 144 2 079 | 168 24 §6 | 2 290 2 294 | 2222 | 168 27 56| 2 440 2 444 2 365 | 168 . 2.9 56| 2 590 2 59'S 2 508 | 168
57| 2143 2146| 2081|171 24 57| 2203| 2297 2225|170 27 |57| 2443 | 2447 | 2 368 | 171 30 571 2593 | 2597| 2 511 | 17X
581 2 145 2 149 2 084 | 174 25 58| 2 295 2299 | 2227 | 174 28 58| 2 445 2 450 2 370 | 17:4 30 g 58| 2 505 3000 | 2 513 | 174
s9| 2148| 2151 | 2086|177 2§ 59| 2298 | 2302 2229177 28) |s9| =2 4487| 2452 | 2372|177 31 59| 25908| 3002 2516/ 177
(60| 2150 | 2 154 2 089 | 18:0 26 60| 2300 | 2304]| 2232 | 180 2 60| 2 450 ( 2 45's| 2 37:5| 180 32 60| 3000| 3005 | 2518/ 180




Interpolation Tables

) 1 4 m
Interpolation Tables 130 14
: v o v
Increment to G.H.A. gx Corrt m Increment to G.H.A. ot Conyt IXZ Increment to G.H.A. oot
SUN | ARIES | MOON I3| SUN | ARIES | MOON I4| SUN | ARIES | MOON
, 654 s 5 ¢ AP ails s 2 8l : e : %6 143 w04 | wo's mle
-0 00- 2 5s1-8 ( 00 00 00 { 3 150 3 155 3 061 00 op! 00| 3 300 3 30
xs g oo; 2 gz-o 03 oI K or| 3153 | 3158 | 3064 03 op of | 3303| 3308]| 3207 03 o1
00-5 3 or1-0 2 523 06 oI 02| 3 155 3160 30661 06 op 0z | 3 305 3 311 3 209 06 o1
008 | 3012 | 2525| 09 02 o3| 3158 3163 | 3068]| 09 o2 03| 3308 | 3313| 321:1| 09 02
01-0 3 oI5 2 52-8 12 0-3 04 3 160 3 165 3 071 12 03 04 3 310 3 316 3 214 12 03
: or- 2530 | 15 03 os| 3163| 3168 3073 15 o4 os| 3313 3318 3216 15 o4
3 g;:; g oz~c7> 2 ggz 18 04 06 3 165 3 170 3 075 1-8 o4 06 3 315 3 321 3 219 18 04
3 o1-8 3 022 2 53§ 2:I 04 07 3 16-8 3 17-3 3 07-8 2I o5 07 3 31-8 3 323 3 22-1 21 05
3 020 3. 02'5 2 537 2:4 O-§ o8| 3 170 3 17:§ 3 o08-0 2:4 o5 o8 3 320 3 326 3 22-3 2:4 06
3 023 3 02:7 2539 | 27 06 o9 | 317:3| 3178| 3083 2:7 06 09| 3 323 3 32:8 3226 | 27 07
‘'3 o2. 030 | 2 542| 30 06 10| 3175 3180| 3085| 30 oy 0| 3325| 3331 3228 30 ‘07
g gi-g ; 03-3 2 22-4” 33 o7 im( 3178)| 3183| 3087} 33 oy 1| 3328| 3333| 3231 33 o8
3030| 3035/| 2547]| 36 o8 12| 3180 3185| 3 090| 36 o3 12 3330 3336| 3233 36 09
3033| 3038]| 2549 39 o8 13| 3183 | 3188| 3092| 39 o9 13| 3333 3338| 3235/ 39 o9
3035 3040 | 2551 42 09 14| 3185 3 1900 | 3 095 42 09 14| 3335 3 341 3238 42 10
X . 04- 2 ' 45 09 & 15 3 188 3 193 3 09'7 45 I0 15 3 338 3 343 3 240 45 11
: ; gi-g ; ozg 2 ggg 48 190 16| 3190 3195 3099 | 48 11 16| 3340 3346| 3243| 48 12
3 043 3 048 2559 | 51 Ii 17 ( 3193 3 198 ( 3 102 51 Ix 17| 3 343 3 348 3 245 51 12
3 045 3 050 | = 561 54 I-I 18| 3 195 3 20| 3104 | 54 12 18| 3 345 3 351 3 247 54 13
3048 | 3053 2 563 | 57 1-2] 19| 3 198 3 203 3 107 57 13 19| 3 348 3 353 3.250 | 57 14
. 6 . 2 566 | 60 13 20| 3200 3205| 3 109| 60. 14 20 3350 3356 3252 | 60 15
; gg‘g g og-g 2 26-8 63 13 T lax 3 203 | 3208 3 11X 63 14 21 3. 353 3 358 3254 | 63 15
3055| 3060/ 2 570 66 14 22| 3205 3210 311:4| 66 15 22| 3355| 3361| 3257 66 16
3058 | 3063| 2573| 69 14 23| 3208 321:3| 311:6| 69 16 23| 3358 3363| 3259| 69 17
3 060 | ‘3 065 2 57:5 72 1-5 24 3 210 3 216 3 11-8 72 16 24 3 360 3 366 3 262 72 17
06- 06-8 2 578 7.5 16 25| 3213 3 21-8 3 121 7§ 1.7 25 3363 | 3368 3 26:4 75 18
g 06-2 ;o7-o 2 §8-o 7-8 16 26| 3 215 3 22:1 3 12-3 7-8 1.8 26| 3 365 3 371 3 266 78 1.9
3 06-8 3 07:3 2 582 81 1.7 27 3 21-8 3 22:3 3 12:6 81 18 27 3 36-8 3 373 3 269 81 20
3 070 | 3 075 2 585 84 18 28 3 220 3226} 31281 84 19 28 3 37-0 3 376 3 271 84 29
3 073 3 078 2 587 87 1.8 29 3 22-3 3 22:8 3 130 87 20 29 3 37-3 3 378 3 274 89 2.1
07- o8-0 2 590 90 I9 30 3 225 3 231 3133 | 90 20 30 3 37:§ 3 38:1 3 276 90 22
g o;g g o83 | 2592 93 I9 31| 3228| 3233| 3135 93 2I 31| 3378| 3383| 3278 93 22
3080 | 3085 2594| 96 20 32| 3230 3236 3138 96 22 32| 3 380 3 386 3 281 96 23
3 08:3 3088 | 2597| 99 21 33| 3233 3238 | 3140 99 22 33| 3 383 3 388 3283 | 99 24
3 085 3090 | 2599|102 2I 34| 3235 3 241 3 142 | 102 23 34| 3 385 3 391 3 285 | 102 25
08-8 09- 3 00-2 | 10:5 2-2 35| 3238 | 3243| 3145 | 105 24 35| 3388 | 3303| 3288|105 25
g 09:0 3 og-g_ 3 00-4 | 108 2-3 - |-36| 3 240 3 246 3 147 | 108 2.4 36| 3 390 3 396 3 290 | 108 2:6
3 09-3 3 09-8‘» 3 00:6 | II-X '2.3 37 3 243 3 24:8 3 149 | 11:X 2§ 37 3 303 3 390 o e
3 095 3 10-0 3 009 | 1X-4 24 38 3 245 3 251 3 152 | 11:4 26 38 3 395 3 401 3 295 | 114 28
.3 098 | 3103 | 30II|II7 24 39| 3248 | 3253| 3154|117 2:6 39| 3398 3404 | 3297|117 28
. - - . 16:[15 3 15:7.4/i812:0. ] 247 0| 3 400 | 3 406 | 3 300 | 1200 29
10-0 10: 3 o1:3 | '12°0 2§ 40| 3250 325 4
g 10-3 g xo'g 3 o1-6 | 12:3 26 41 3 253 3 25-8 3 159 | 12:3 2:8 41 3 403 3 409 3 302 | 12.3 30
3 10§ 3 I1-0 "3 018 | 12:6 2.6 42 3 255 3 261 3 161 | 12:6 28 42 3 405 3 411 3 305 | 126 30
3 10-8 3 11-3 3 021 | 12:9 27 43 3 258 3 263 3 16:4 | 12:9 29 43 3 408 3 414 3 307 | 129 31
3 I1-0 3 11-§ 3 023 | 132 28| ’ 44 3 260 3 266 3 166 | 13-2 30 44 3 410 3 416 3309|132 32
= : 840 3 16:9.9015:5 ) 3 3413 3419 3312|135 33
1I- 3 11-8 3 02:5 | 13-5 2§ 45| 3 263 32 45
g n-?s’ 3 120 3 02-8 | 138 29 46 3 265 3 271 3 17-1 | ¥13-8 31 46 3 41-5 3 421 3304 | 138 33
3 118 | 3123 3030|141 29 47| 3268 | 3273 | 3173 | 14T 32 {45 3 418 | 3424 | 3316141 34
3 1200 3 125| 3033|144 30 48| 3270 3276 3176|144 32 48| 3420| 8426 3319 144 35
3 123 3 128 3 035 | 147 31 49-1--3-273 3 278 3 17-8 | 147 33 49| 3 423 3 429 3321 | 147 36
- . . ’ 27. 8.1 3 18.0 | 15:0 34 . 50 a. 3 431 3 324 | 150 36
12-5 3 130 3037 | I50 31 50| 3 275 3 2 ! 5 3 425 4 ;
g 12-8 3 133 3 040 | 153 32 s1| 3278 3 283 | 3183|153 34‘ si| 3428 3 434 3 32:6 | 153 37
3 130| 3135 | 3042|156 33 52| 3280 | 3286 3 185|156 3-2 52| 3430| 3436| 3328|156 38
3133 | 3138| 3044|159 33 A3y TaRl 3 ZENE 8 AW8 IR 53| 3433| 3439 | 3331|159 38
3 135 3 140 | 3047 | 162 34 54| 3 285 3 291 3 1900 | 162 3 53| 3 435 3 431 3333|162 39
& . . o . 2 6.5 3.7 8 ) 6 16. %
138 | 3 143 | 3 049 | 165 3-4 55| 3.288| 3293 319 1 ; ss| 343 3 444 | 333 1y
g 1‘31-0 3 145 | 3052|168 B85 56| 3 200| 3296/ 3195|168 3.2 56| 3430| 3446 3333|168 41
3143 | 3148 | 3054|170 36 57| 3293 | 3298 3197 | 1L 3: 57l 34937 3449 3 330 | 171 41
3 145 | 3150 3056|174 36 58| 3295 | 3301) 3200174 391 |s8( 3445| 3450 3343174 42
3 148 3 153 3 059 {177 37 59| 3298 3 303 3 202 59| 3 448 3 454 3345 | 177 43
2 150 3 15§ 3 061 | 18:0 3-8 60 3 300 3 306 3 20:4 6o 2 450 | 3 456 3 348 | 180 44

v
Increment to G.H.A. or Corzd
SUN | ARIES | MOON d
3450 | 3456 | 3348 | o0 oo
3453 | 3459 | 3350} 03 oI
3455| 3461 | 3352| 06 o2
3458 | 3464 | 3355 09 o2
3460 | 3466 | 3357 12 03
3463 | 3469 | 3359| 15 04
346:5| 3471 | 3362 | 18 o5
3468 | 3474 | 3 364| 21 oOf
3470| 3476 | 3367 24 06
3473 | 3479 | 3369 27 o7
3475| 3481 3371 30 08
3478 | 3484 ( 3374| 33 09
3480 ) 3486 | 3376| 36 o9
3483 | 3489 3379 | 39 10
3485| 3491 | 3381 | 42 11X
3488 | 3494 | 3383 4§ 12
3490 | 3 496 | 3 386 | 48 12
3493 | 3499 3388 | 51 13
349'5| 3501 3390| 54 14
3498 | 3504 3393| 57 15
3500| 3506| 3395| 60 16
3 53| 3509 | 3398]| 63 16
3505| 3511 3400 66 17
3508 | 3514| 3 402] 69 18
3510 3516 3405| 72 19
3513 3519 3407| 75 19
3 SI:§ 3 §2-1 3 410 7-8 2.0
3 51-8 3 524 3 412 81 21
3 520 3 52:6 3 41:4 84 22
3523 | 3529 | 3417 87 22
3 525 | 3 531 3 41 90 23
3528| 3534 3421| 93 24
3530| 3536 3424 96 25
3533 | 3539 3426 99 26
3535| 3541 | 3429|102 26
3538 | 3544 | 3431|105 27
3 540 | 3546 3433|108 28
3543 | 3549 3436|111 29
3545| 3551 | 3438|114 29
3 548 | 3554 3 441|117 30
3 550 | 3556 3443 | 1220 31
- 3553 3559 3445|123 32
3555 | 3 561 ( 3448 | 126 33
3558 | 3564| 3450 1229 33
3 560 | 3566 3452 | 132 34
3563 | 3569 | 3455|135 35
3565 | 3571 3457|138 36
3 5608 | 3574 | 3460|141 36
3 570| 3576 | 3462 | 144 37
3573 | 3579 | 3464 | 147 38
3575 | 3582 3467 | 150 39
3578 | 3584 | 3469|153 40
3580 | 3587 | 3472|156 40
3583 | 3589 | 3474|159 41
3585 | 3592 3476|162 42
3588 | 3594 3479|165 43
350 3597 3481 (168 43
3593 | 3599 3484|171 44
3595| 4002/ 3486|174 45
3598 4004 | 3488|177 46
4000 | 4007]| 34011808 47
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Interpolation Tables

InGli Increment to GHA g + Corrn
| SUN | ARIES | MOON d
00| 4000]| 4007 3491 | 00 00
Or | 4003 | 4009 ]| 3493| 03 oI
02 4 00-5 4 or-2 3 495 06 02
03 4 co-8 4 OI-4 3 498 09 02
04 4 01-0 4 o017 3 50-0 1.2 03
05| 4013 4o019| 3503 I's 04
06 4 0OI-5 4 022 3 505 1-8 05
07 4 018 4 024 3 507 21 06
08 4 02:0 4 027 3 510 2.4 07
09.| 4023 | 4029 | 3512 27 07
10 4 02-5 4 032 3 51-5 30 08
x| 4028/ 4034| 3517| 33 09
12| 4030| 4037 | 3519| 36 10
13| 4033| 4039 3522 39 II
14| 4035| 4042 3524 | 42 12
15| 4038 | 4044 | 3526 45 I2
16! 4040 4047 | 3:529| 48 13
171 4043 4049 | 3531 51 14
| 4045 4052 | 3534| 54 I'S
19| 4048 | 4054 | 3536 57 16
20| 4050| 4057 3538]| 60 17
21| 4053 | 4059 | 3541 63 17
22 4 05'5 4 06-2 3 543 66 1-3
23| 4058 | 4064 | 3546| 69 19
24| 4 060 | 4 067 3 548 72 20
25| 4063 | 4069 3550]| 75 21
26| 4065 | 4072 3553| 78 21
27| 4068 | 4074| 3555| 81 22
28| 4070| 4077 | 3557 84 23
29| 4073| 4079| 3560| 87 24
30! 4075| 4082| 3562| 90 25
31| 4078 | 4084 3565| 93 26
32 4 o8-0 4 087 3 567 96 26
33| 4083 | 4089 3569/ 99 27
34 4 08-5 4 09-2 3 572 | 1002 28
35| 4038 4094 | 3574|105 29
36| 4090 | 4097 | 3577|108 30
37| 4093 4099 | 3579|101 3I
38 4 09:5 4 10-2 3 581 | 114 31
39| 4098 | 4 104 | 3584|117 32
40 4 100 4 107 3 586 | 120 33
4| 4 103 | 4 109 | 3 588|123 34
42| 4 105| 4 112 | 3591|126 35
43| 4 108 | 4 114 | 3593|129 35
44| 4 1100 | 4 31-7 | 3 596 | 132 36
45 | 4 113 | 4 119 | 3 598 | 13§ 37
46 4 11'5 4 122 4 co-0 | 13-8 3.8
47 | 4 118 | 4 124 | 4 003 | 14T 39
48 4 12:0 4 127 4 005 | 144 40
49| 4 12:3 | 4 1209 | ‘4 003 | 147 40
50 4 12:§ 4 132 4 010 | 150 41
SI 4 12:8°1 4 13-4 4 o1:2 | 153 42
52| 4 130} 4 137 4015|156 43
53| 4133 | 4139 | 4017|159 44
54| 4135 4142 | 4 020 | 162 45
551 4138 | 4144 | 4022|165 45
56 4 140 4 147 | 4 02:4 | 16:8 46
57| 4143 | 4 149 4027 | 171 47
58| 4 1451 4152 | 4029 | 174 48
59| 4148 | 4154 | 4031|177 49
| 60 § l¢ 4 7 § 03-4 | 1Ro 50

1§ ¢

s

44
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I 18" Interpolation Tables 9™
Increment fo. GHL.A: :;r a [’m— Increment to G.H.A. gr Corrn m Increment to G.H.A. : £ Corgl
rn
SUN | ARIES |[MOON | 4 | 18| suN | ARIES |MOON| 4 19| SUN | ARIES | MOON
4150 | 4 157 4034 oo o' 00| 4 300 | 4307 | 4177| oo oo 0o 4450 | 4 458 | 4 320| oo oo
4153 | 4159 | 4036 03 o or | 4303| 4310 4179 | 03 oI OX | 4453 | 4460 4323 | 03 oI
4155 | 4162 | 4039 06 oy 02| 4305| 4312 | 4182 06 o2 02| 4455 | 4463 | 4325 06 o2
4158 | 4165| 4041 09 o3 03| 4308 | 431-5| 4184 09 03 03 | 4458 | 4465| 4 32:7| 09 03
4160 | 4167 | 4043 | 12 oy 04| 4310 4317 4187 | 12 o4 04| 4460 | 4468 | 4330 12 o4
4 163 4 17:0 | 4 046 I-5 04 05| 4 313 4 320 |' 4 189 -5 05 05 | 4 463 4 47-0 4 332 15 /0'5
4165 | 4172 | 4048 | 18 o 06| 4 31-5| 4322 4191| 18 06 06 | 4465 | 4473 | 4334 | 18 06
4168 | 4175| 4051 | 21 o 07| 4 31:8| 4325| 4194 | 21 06 07| 4468 | 4 475| 4337| 21 07
4179 | 4177 | 4053| 24 oy 08| 4 320| 4327 | 4196 2.4 07 08| 4470 | 4478} 4339 | 24 08
4173 | 4180 | 4055| 27 o8 09| 4323| 4330| 4198/ 27 o8 09| 4473 | 4 480 | 4342 27 o9
4175 | 4182| 4058 30 og 10| 4325 | 4332| 4201/ 30 09 10| 4475 | 4483 | 4344 30 10
4178 | 4185 | 4060 33 10 IX| 4328 | 4335| 4203| 33 10 I 4478 | 4485 | 4346| 33 II
4180| 4187 | 4062 | 36 1q 12| 4330 4337| 4206 36 II 12| 4 48-0| 4488 | 4349| 36 12
4183 | 4190 4065]| 39 11 13| 4333 |°4340| 4208| 39 12 13 4483 | 4490 4351 | 39 13
4185 | 4192| 4067 | 42 12 14| 4335| 4342| 4210 42 13 14| 4485 )| 4493 4354 | 42 14
4188 | 4195| 4070 45 14 15| 4338 | 4345| 4213| 45 14 IS| 4488 | 4495| 4356 | 45 15
4 190 4 197 4 072 4-8 I4 16 4 340 4 348 4 21-5 48 15 16 4 490 4 49-8 4 358 48 16
4193 | 4200 4074| 51 15 17| 43437 4350| 4218| 51 16 171 4493 | 4 500 | 4 361 | 51 1.7
4195 | 4202)| 4077| 54 16 18| 4345| 4353| 4220 54 I7 18| 4495| 4503] 4363| 54 1-8
4198 | 4205/| 4079/] 57 17 19| 4348 | 4355| 4222 57 18 19| 4498 | 4 505]| 4366 57 19
4 200 4 20-7 4 082 60 1.8 20| 4 350 4 358 4 22-5 60 19 20| 4 500 4 508 4 368 60 20
4203 | 4210| 4084 63 18| [2%]| 4353 | 4360| 4227]| 63 19 2r)| 4503| 4510/ 4370 63 20
4205| 4212| 4086| 66 19 22| 4355| 4363 4229| 66 20 22| 4505| 4513| 4373| 66 21
4 208 | 4 215 708569 20 23 | 44358 | 4365 | 42321 69 21 23| 4508 | 4515 ( 4375 69 22
4210 4217 4091| 72 29 24 | 47360 | 4368 | 4234 | 72 22 24| 4510 4518} 4377 72 23
1. 22.0 ; 5 2.2 25| 4363 4370 4237| 75 23 25| 4 513 | 4520 4380 75 24
: 21.2 : 22.2 2 232 ;,5; §.3 26| 4365 4373 4239 78 24 26| 4 515 | 4523 4382| 78 2
4218 | 4225| 4098| 81 24 27.| 4368 | 4375| 4241 81 25 27| 4,518 | 4525 4385/| 81 26
4220| 4227| 4101]| 84 25 28| 4370 4378 4244| 84 26 28| 4520 4528 4387 84 27
4223| 4230 4103 87 25 29| 4373 | 4380 4246 87 27 29| 4523 | 4531 | 4389 87 28
4225| 4232| 4105] 90 26 30| 4375| 4383| 4249 90 28 30 4525 4533 4392| 90 2
4228| 4235 | 4108| 93 27 31| 4378 4385| 4251 93 29 31| 4528 4536 4394 93 30
4230] 4237 4110| 96 28 32| 4380 4388| 4253| 96 30 32| 4530 4538 4397 96 31
4233 | 4240 4113]| 99 2 33| 43%3| 4390/ 4256]| 99 3 33| 4533| 4541 4399 99 32
4235| 4242| 4115 | 102 30 34| 4385| 4393| 4258|102 31 34| 4535| 4543 4401|1202 33
238 24 117 | moi |3 35 4388/ 4395| 4261|105 32 35| 4538 | 4546 4404 | 105 34
4500 | 4049 | 3zm | 108 22l 38| a390| 4398 4263|108 33 36| 4540 | 4548 | 4406|108 35
4 24-3 4 250 4 12:2 II'x 32 3 4 393 4 400 4 26‘5 111 34 37 4 543 4 551 4 40'8 1z 3'6
4245 | 4252 4125 | 104 33 38| 4395| 4403 | 4268|114 35 38| 4545 | 4553| 4411 114 37
4248 | 4255| 4127 | 107 34 39| 4398 ]| 4405| 4270 | 117 36 39| 4548 | 4556 4 413 | 117 38
4250 4257 41200 | 120 35 40| 4 400 | 4 408 | 4 272 | 120 37 40| 4550 | 4558 | 4416 | 120 3.9
4 253 4 260 4 132 | 123 36 41 4 403 4 410 4 275 | 123 3-8 41 | 4 553 4 561 4 418 | 12.3 4.0
4255 | 4262 4134|126 37 8 FUOSHOY AN A FTT IS B 42| 4555| 4563 | 4420|126 41
4 258 | 42651 4 136 | 129 38 43| 4408 | 4 415 4 280 | 12.9 40 43| 4558 | 4566 4423|129 42
4260 | 4 264 | 4139 | 132 39 44| 4410 4418 | 4282|132 41 4| 4560 4568 | 4425|132 43
4 263 27-0 141 | ¥3-¢ 3. 45| 4 413 | 4 420 4 284|135 42 45| 4563 | 4571 | 4428|135 44
4 26'5 : 27.2 2 ,:.4 ,g.i 2.2 46 | 4 41-5 | 4 423 | 4 287 | 138 43 46| #5565 | 4573 | 4430|138 45
4268 | 4275 4 146 | 141 41 47| 4 418 | 4 425 | 4 289 | 141 43 47| 4 568 | 4 576 | 4 432 | 141 46
4270 | 4277 | 4148 | 144 42 48| 4 420 4,428 | 4 292 | 144 44 48| 4570 | 4578 | 4435|144 47
4273 | 4280 4151|147 43 49| 4423 | 4430 4294|147 45 49| 4573 | 4581 | 4437|147 48
4 275 282 153 | 150 44 50| 442:5| 4433 | 4296|150 46 | 50| 4575 | 4583 | 4439|156 49
4 278 Z 285 : ,2_2 153 :.< 'st| 4428 4435| 4299|153 47 ST| 4578 | 4586| 4442|153 50
4280 4287 4158 | 156-36|  |52| 4430 4438 4 301 | 156 48 52| 4580 4 588 | 4444|156 51
©4283| 4200| 4160 159 46| |53| 4433 4440 4303|159 49 53| 4583 | 4591 4447|159 52
4285 | 42902 4163 162 47 54| 4435 | 4443 | 4 306 | 162 50 54| 4585 4593 | 4449|162 53
4288 4205 4165|165 48 55| 4438 | 4445 | 4 308|165 51 55| 4 588 | 4596 | 4451|165 54
4 29-0 4 29-7 4 16.7 168 49 56 4 440 4 448 4 311 16-8 52 56 4 590 4 59-8 4 454 | 168 55
4 29-3 4 300 4 170 171 §0 57 4 443 4 450 4 31-3 | 17'1  §5-3 57 4 593 5 001 4 456 | 171 5-6
4 29-5 4 30-2 4 172 174 51 1 58 4 445 4 453 4 31'5 | 174 54 58 4 595 § 003 4 459 174 57
4208 | 4305| 4175|177 52 P 59t 4448 | 4455| 4318|177 55 59| 4598 | 5006 4461177 58
4 300 | 43071 41771180 53 60( 4450 | 4458 | 4 320 | 180 56 60| 5000 | 5008 | 4463|180 s

16

17
i8

19



- P Interpolation Tables

20" Interpolation Tables 2m _ : _ «
[m Increment to G.H.A. Comn m Increment to G.H.A. -
5 G.HA v 22 ’ or Corr 23 or Corr!
m Increment to G.H.A. or Corn n e or Corra SUN | ARIES | MOON | d SUN | ARIES | MOON

20| SUN | ARIES | MOON | d 2I| SUN | ARIES |[MOON | d TR e | T TR N AR, R
. s ' & = o s . i 00 5 300 5 309 5 150 00 00 00! 5 450 5 459 5 293 00
0| 5000 | 5008 4 463]| oo oo 0| 5150 | 5159 | 5007 00 ol oI | 5303 | 5312| 5152| 03 o1 Or | 5453 | 5462 | 5295| o3
2: 2 ig.g § 2(:’4 i 262 03 oI ox 5 15-3 S 161 | 50091 03 og 02 5 305 5 314 5 154 06 02 02 5 455 5 46-4 5 298 06
02| 5005 | 501:3| 4468 | 06 02 02| 5155 5164 5011 | 06 o 03 | 5308 531:7| 5157 | 09 03 03| 5458 | 5467 | 5300 o9
03| 5008 | so016| 4470 09 03 03| 5 158 5166 | 501:4| 09 o3 . M| 5310 5319 5159 12 05§ 04| 5460 | 5469 5 302 12
04| o010 | o018 | 4473 | 12 o4 o bt M °": e | jo5| 5313 ) 532 5162 15 0f. 05| 5463 | 5472 | 5305 | 18
s ; 5| 15 o5F 05| 5163 | 5171 | 5 01 I-5 o 06 | 5315 | 5324 5164 18 07 06| 5465 | 5474 5307| 18
gg § Zi; § gi; i ﬁ;; 18 06 06| 5165 | 5174 5021 | I8 og (o7 5318 | 5327 5166 | 2.1 08 07| 5468 | 5477 | 5310 21

o 5'01:8 | 5026 | 4480 21 07 07| 5168 | 5176 | 5023 2I o3 108 5320 5329 | 5169 | 24 o9 08 | 5470 5480 | 5312 2.4 -
P F Do 5028 | 4482 24 08 o8 1" sl 17:0 |8 179 [ s °2'§ oe %s 09| 5323 5332 | 5171 | 27 10 9| 5473 | 5482 5314 29
9| 5023 5 03x "4 48:5 | @7 OF PP 5103 5 0 B I5 0G F W 50 10| 5325| 5334 5174 30 11 10| 5475 5485| 5317 30
10| 5025| 5033 | 4487 | 30 IO Yo| s517-5| 5184 | 5030| 30 1 Ir| 5328/| 5337 5176 | 33 12 IX | 5478 | 5487 | 5319 33
1r| 5028 | 5036 4490 33 11 Il 5178 51861 5033| 33 12 (12| 5330] 5339 5178 | 36 14 12| 5480 | 5490 5321 36
12| 5030 5038 | 4492 36 12 12( 5180} 5189 | 5035 36 13 13| 5333 5342| 5181 | 39 15 13| 5483 | 5492| 5324 | 39
13| 5033 | 5041 4494 39 13 13| 5183 | 5191 |5 os-g 3-9 I-4 4| 5335| 5344 5183 | 42 16 14| 5485 | 5495 | 5326 | 42
I " : 19- 04 2 1. f A .
14 5 035 5 04-3 4 497 4(2 .I 4‘ 14 5 18:5 5 . 9: : :2 o Z Ig 5 338 5 347 5 Igg 45 I.; lg 5 488 5 497 5 329 .4'5
03-8 046 | 4499 | 45 15 15| 5188 | 5 19 .04: 5 I 6| 5340 5349 | 5188 48 1. 16 5490 5500 §5331| 4
;g g 030 2 048 4 50-2 48 1.6 16 5 190 5 199 5 04'S 48 1.9. 17 5 343 5 352 5 19-0 51 19 17 5 493 5 502 5 333.] 51
17| 5043 | 5051 | 4504 51 17 17 5193 | 5201 )| 5047 | 5T 18 1B| 5345 5354 | 5193 54 20 1| 5495 5505]| 5336]| 54
‘18| 50451 5053 | 4506 | 54 18 18| 5195 5 20-2 2§ 34-2 ;; ;g 9 5348 | 5357 | 5195 [ 57 21 || 5498 5507 5338 | 57
19 5 048 5 056 4 50-9 57 19 .1.9 5 19..8 5 20- 5 o5 ) 20 5 350 5 359 5 197 60 '2-3 ,zo 5 500 5 510 5 341, 60
20| 5050 | 5058 | 4511| 60 21 20| 5200 | 5209 | 5054| 60 22 2r| 5353 5362| 5200/ 63 24 21| /5503 [ 5512 5343 63
21| so053| 5061| 4513| 63 22 21| 5203 | 5211 5057 | 63 23 22 5355 | 5364 | 5202(:66 25 22 5505| 551I'5( 5345| 66
22| 50s5| 5063 | 4516 66 23 22| 5205 5214 5059 | 66 24 23| 5358 | 5367 |°5205( 69 26 23| 5508 | 5517| 5348 69
23| 5 05s8| 5066 4518 69 24 23| 5208/ 5 21-3 : gg; ;‘:' k5 24| 5360 5369 | 5207 72 29 24| 5510 5520 5350 72

- o3 . 5 21-0 21 - 06- B g : ) ; : .

i B ) 06.8 bk | 7.2. i ol ' ,5» 66 | 25| 5363 5372| 5209 75 28 25| 5513 | 5522 §352| 7:5 2.
25| 5063 | 5071 4523| 75 26 25 & 213 | €5 221 |05 PO | 278 2.9 26 | 57365 | 5374 | 5212| 78 29 26| 5505( 5525| 5355| 78 3
| 2¢ 5 065 3 073 4525 78 ‘2:7 26 5 215 5'22:4 i 5 06‘-9 7-8 2.8 27 5 368 5 377 5 21-4 81 30 27 5518 | 5527 5 357 81 32
27| 5068 | 5076| 4528 81 28 ~ |27| 5218 5226 5071 | 81 29 28| 5370 5379 | 5216 84 32 28 5520 53530]| 5360 84 33
28| s5o070| 5078 4 530| 84 29 28| 5220 5 22'3 : g 2712 g'; g‘!’ 29| 5373 | 5382 5219 8% 33 29| 5523 | 5532 5362 87 34

i - §3- . . 2 22 23 : 2 3 y . ; ik .

29| 5073 | 5081 | 4533 | 87 30 9| 5223 5 34 Wiy Is 30| s 37.3 .5 '33.4 5221 | 90 34 30| 5 52,2 5s35] 5 32,4 90 35

- 507 5083 4535 90 31 30( 5225} 523 : 0. 8:2¢ 31| 537 5387 5224 | 93 35 31| 5528 5537 5367| 93 36
3‘2 i 033 5086 | 4537 | 93 32 3t se2d (1523015 00| (93 33 32| 5380/ 5389 5226 96 3.6 32| 5530 5540| 5369 96 38
32| 5080 | 5088 4540| 96 337 32| 5230 5239| 5083/ 96 34 33| 5383 | 5392| 5228/ 99 39 33 5533 5542 5372 | 99 .39
33| 5083| 5091 | 4542| 99 34 33| 5233/ 5 22'; g ggg xg'g gg 34| 5385 | 5394 | 5231|102 38 34| 5535 | 5545| 5374102 40
0 B i S i o kil 1 B, gl [35] 5388| 5397| 5233105 ‘30 35| 5538 | 5547 [ 5376|105 41
35 5 088 5 096 4 547 | 10-5 36 35 5 23-8 5 246 5 09:0 | x0-5 3- 36 5 39-0 5 39:9 5 236 | 108 41 | 36 5 540 5 550 5379 | 108 42
36| 5090 | 5098 | 4549|108 37 36| 5240 5249 | 5092 | 108 39 37| 5393 | 5402 | 5238|111 42 37| 5543 | 5552 5381|101 43
37| 5093 | 5101 | 4552|117 38 37| 5243 | 5251 | 5095 | I 40 38| 5395 5404 | 5240 | 114 43 38| 5545| 5555| 5384|104 45
38! 5095 | 5103 4554|114 39 38| s 24-3 5 ;5'2 § i’g:g :::; j':; 3915398 | 5407 | 5243|107 44 39| 5548 5557 | 5386|117 46
39| 5098 | 5106 4.556 |17 40 39| 5 24 525 ' R BN O B R e s
401 s100| 5108 4559|120 41 40| 5250/ 5259 | 5102|120 43 4L | 5403 | 5412 | 5247 | 123 46 41 5.553 | 5562 | 5391|123 48
41 5'10.3 5 II-I 4 561 | 123 42 41 5 253 5 26-1 5 104 12'2 4-4 42 5 405 5 41-4 5 250 !2-6 47 42 5 555 5 56.5 5 39-3 12-6 49
42| S 105 | 5114 | 4564|126 43 42| 5255| 5264 | 5107 | 12 fa 43| 5408 | 5417 | 5252|129 48 43| 5558 5567 5395|129 51
43| 5108 | 5116| 4566 129 44 A o : igg 101|132 47| |#4] S40| S4r9| 5255 12 50 4| 5560| 5570 5398|132 502

o B . . 260 . . . " ; .
44| S 110 5119 | 4 568 | 132 45 4| 5 ¢ as| s413| s422| 5257|135 51 i | sty b s o breia Lontie d o
45| s 113 51221 | 4 571 | 135 46 45| 5263 | s271| 5 Ix-g !3~§ 4‘ 46 [ 5 415 | 5424 | 5 259 | 138 52 46| 5565| 5575 | 5403|138 54
46 5 115 5 12:4 4 573 | 138 47 46 5 26-5 5 274 5 11 13- _4‘? 47 5 41-8 5 42-7 5 262 141 53 47 5 56-8 5 57-7 5 40:5 | 141 55
471 5 118 5 126 4 575 | 141 48 47| 5 268 5 27-6:| 5 119 | 14X ‘5'2 48| 5 420 5 429 5264 | 144 54 48| 5570 5380 5407 | 144 56
48| 5 120| 5129 | 4578|144 49 48| 5270 5 2;'2 g ;:; :Z'; 23 49| 5423 | 54432 | 5267 | 147 5.5 49| 5573 | 5582 | 5410 147 58
B - . 2 . 2 . . . .
49| 5 12:3| 5 131 4 580 | 147 50 49| 5 273 5 3 4 ' o Sudnl s ayed5a6a bigo | sk ao| s imt-s s |5 st bige oo
50 5 12:5 5 13:4 4 583 | 150 S5-I 50 5 27:5 5 284 5 12-8 I5-0 5.: s1 5 42-8 5 437 5271 | 153 57 51 5 57-8 5 587 5 415 | 153 60
s1| 5128 | 5136| 4585|153 52 S1| 5278 5286 5 12 D3 ST 12| 5430 5439 5274|156 59 52| 5580| 53590 5417|156 61
52| 5130| 5139 | 4587|156 53 52| 5280 | 5289 | 5 131 |15 5‘7 153 | 5433 | 5442 5276 | 159 60 53| 5583 | 5502 5419|159 62
53| 5133 | 5141 | 4590|159 54 53| s 23-3 g jg; 2 ;gg :g'z g.g [54| 5435 | 5444 | 5279|162 61 54| 5585)| 5595| 5422|162 63
. . . 25 % t 2 g

54 5813:5 5 144 4 592 | 162 55 54 5 5 6 . ss 5 43-8 5 447 5 281’ 16§ 6.2 - 55 5 588 5 597 5 424 | 165 65
55 50138 5 146 4 59'5 | 16-§ 56 55 5 28:8 5 297 5 13-8 !6.3 g.g 56.| 5 440 5 449 5 283 | 168 63 56 5 590 6 000 | 5 426 168 66
56 5 140 5 149 4 597 | 16:8 s-7 56 5 29-0 S 299 5 140 | 16- b 57 5 443 5 452 5 286 | 171 64 57 5 59-3 6 00-2 5 429 | 171 69
57 5 143 5 151 4 599 | 17.1 58 57 5 29:3 5 302 S 14-3 17-1 or 58 5 445 5 454 5 288 17:4 65 58 5 595 6 00-5 5 431 174 68
58| 5145 5154 5002|174 S0 s8| s L e 32'; g ;33 ;;:‘; 63| 159 548 5457 5290|1797 66 59| 5598 | 6007 | 5434|177 69
Sh| PUWEE P igSnsaa s (S ey Py ! s So| 54501 5459 | 5293|180 68 60| 6000 | 6010 5436|180 7.1
{60 5150| 5159 | 5 o0c7 | 180 62 60| 5300 5309] 5 150 | 180 65 | 1 : . < e




i . , - ]
24™ Interpolation Tables 25 26 Interpolation’ Tables 27%
- v A’; v
m Increment to G.H.A. gr Corm n Increment to G.H.A. or Corrn 26|  « o s i or Corn zm Increment to G.H.A, :r Corrn
24| suUN | ARIES | MOON| d 25| SUN | ARIES |[MOON| d “_|_SUN | ARIES | MOON | d 7| SUN | ARIES | MOON
dE e T oy e s| oo . S e = o| 6300/ & 311! 6 122 | ol oo o | € 45" & 46. -
6 oo 6 010 436 | 00 00 0| 6150 | 6 160 | 55779 00 o0 00 " 00| 6450 | 6 46:1 6 26.6
z: 6 £§ 67013 g 43-8 3 oI ox 6 153 6 163 5 582 03 o1 o: : 30-3 6 21-3 6 12-5 03 01 ox 6 453 6 464 6 268
02| 6005 | 6ors| 5441| 06 02 o3| 6155 | 6165 | 5584 | a6 o3 [ LR | €393 fi 6316 | 6139 | eb o3 02| 6.455 | 6466 | 6 270
03| 6008 | 6017 | 5443| 09 04 03| 6158 | 6168 5586 09 og) YOI 2 e el dlp o] Spanghii o4 B L WL
04| 6o010| 6020| 5446| T2 O5 04| 6160 | 6170 5589 | 12 Of [ 4. I Promsa it Aune. pies, i %) 6460 6471 6275
y : | . : 5 o 631:3| 6323| 6134 15 o 6 46
6013 | 6022 48| 15 06 os| 6163| 6173 | 5591 | 15 06 o8 7 05 463 | 6 47:4 [ 6 27:
o g;g 6 02-5 § 450 | 18 07 06| 6165 | 6175 | 5593 | I8 08 #e 2 35| 6326 6137 18 o8 o6 | 6465 | 6476 | 6280
07| 6o13| 6027 | 5453| 21 09 07| 6168 | 6178 | 5596 | 21 o9 B "eard el euaethan top 071 6468 | 6479 | 6 282
o8| 6020| 6030 5455| 24 10 o8| 6170| 6180} 5598 24 Yo 6320 6331 | 6141 | 24 11 08| 6470 | 6481 | 6 285
09| 6023| 6032 5457| 27 I o9 6173 6183 | 6001 | 27 I 09| 6323 | 6333 6144 27 12 09| 6473| 6434 6287
’ 1 e 2 ; ; . | 6325 | 6336 6 146 y ! 4 i
5| 6 o3 460 | 30 12 10| 6175 6185| 6003 | 30 13| (10} e 10] 6475 6486/ 628
:: g gig 6 oii g 462 | 33 13 ix| 6178| 6188 | 6005 | 33 14 I | 6328 6338 6149:] 33 15 IL| 6478 6 ::4} L 6 293
12| 6030 | 6040 | 5465 | 36 15 lx2| 6180/ 6190| 6008 36 15 121 6330 6341| 6151 36 16 12 6480 6491] 6294
13 6 03-3 '6 042 5 46.7 39 1-6 13 6 183 6 19-3 6 01'0. ‘39 17 13 g 333 6 343 6 15-3 39 17 i3 6 48.3 6 49-4 6 29-7
14| 6035| 6045]| 5460 42 17 14| 6185| 6195 | 6o01:3| 42 18 4 335| 6346 6156| 42 19 I4.| 6485 6496 6 209
. W : ¥ : g i .9 6338| 6248| 6 i58 | -4 .
6 038 | 6 og 2 |45 18 15 6188 | 6198 | 6o015]| 45 19 5 A 5 45 20 15| 6488 | 6 49- -1}
5| " gi-o 6 o§.Z § 2;4 48 2.0 16| 6 190 6200| 6017| 48 20 16| 6340 6351 | 6161 | 48 21 16| 6 :9'0 6. ;gg 233::
17| 6043 | 6052 | 5477| 51 21 17| 6193 | 6203 | 6020 | 5T 22| 57| 6343 | 6353 6163| 51 23 17| 6 49:3 | -6 504 | 6 306
18| 6045| 6055 | 5479 | 54 22 18| 6195 | 6.205| 6022 | 54 23| (I8 €345 6356 6165 | 54 24 18| 6495| 6356 6308
39| 6048 | 6057 | 5481 | 57 23 19| 6198 | 6208 | 6025 57 24| [¥9]| 6348 | 6358 | 6168 [ 57 25 19| 64981 6509 6311
. A i ! . 1 ! " i 6 350 6 36-1 6170 6- . [ ol ; P
6 o5 6 06-0 484 | 60 2:5. 20| 6 200 | 62101 6 027 60 26 20 ; ¢ 7 0 27 20| 6 500 6 511 :
o 3§.§ 6063 g 486 | 63 26 2116203 | 6213 | 6029 | 63 27| f2I| 6353 6363| 6172 | 63 2.8 21| 6503 6 '21'4 g ;:%
22| 6055| 6065| 5488| 66 27 22| 6205 | 6215t 6032 66 28| 23| 6355 6366) 6175 66 29 22 6 505| 6516| 6318
23| 6058 | 6068 5491 | 69 28 23| 6208| 6218 | 6o034| 69 29/ |23 6 30 St e s il 23 6 508 6 519 |° 6 3200 |
24| 6060 | 6070 5493 72 29 24| 6210| 6220 6036 72 31| |24 360 | 6371 6180 .72 32 24 6510 6521 | 6323
| s o s P g x " . 6363| 6373 6182 7. 3 Sk 6 A e s
el b ot 6| 75 31 38| 6213} 6223| 6039 75 32} |35 ; 75 33 25| 6513 | 6524’ 6 32
13816 bs3 nsariats doaduad sal a6l eavsl oans |usornluabiaaly 2| $305| Sare| sxp4) 78 3u| 6| S| e 5| 6 ha
., _ b . i 18:7 [ 81X 3:6 27| 6 51-8 6 %2- .6 33
28 g 370 | 6 381 | 6189 | 84 37 28| 6§20 6 ;;; 6 g:
29) 6373 | 6383 | 6192 87 38 2971 652:3.| 6534 | 6335
30| 6375| 6386| 6194| 90 40 30 5"52 ; 3 '
4 5| 6536 | 633
31| 6378)| 6388/ 6 196.( .93 41 3r| 6.52.8| 6 ggg Ggg-;
32| 6380 6391]| 6199 . 96 42 32| 6530| 6 s41| 6 342
33| 6383 6393 6201 99 44 33| 6.533 | 6544 6344
34| 6385 | 6396 620310245 34| 6535| 6546 6349
35| 6388 6398| 6206|105 46 35| 65 % APIUSCN 0
538 | 6 6 34:9:
¢ § 36 6390 6401 ]| 6208|108 48 36| 6550 6;3}3 s ;:2
, 37| €24 53 37| 6393 ] 6403 | 6211|101 49 137} 6543 | 6554 6354
6 . K 38| 6245|6256 38 239:3 § 406 | 6213 | x4, 50 {38| 6545 6556 6356
s ; r7 48| |39| SaeB | 625 P Sk et me e 39| 55481 6559 |.6 359
SR PR 3 g o 6261 | 6400 6411) 6218|120 5 "6 ss0] 6561 6361
w6 6110 | 5531|120 .49 4| 6250| 6261 - . 3 i 49176 550 | 167564 | 6198
:: e 30 s b T L 5 534 L33 S0 ar| 6253 | 6263 :: 6 403 24"2 6.22-0 | 123 5.4 41| 6553°f 6 36-4 ‘e'ﬁ;
|42l 6105|615t 5536 | 126 51 | Rasgaes B s st ins 5 4| 63555 63566 6366/
43| 6108 68| 5539|129 53 43| 6258 24: oA G o S| ] [ B 43| 6:558 | 6'569 | 6368
44| 610 6120} 5541 }132 54 44| 6260} 6271 431 227 | 132 58 44| 63560 63571/ 6370
§ o X 45| 6413 | 6423 | 6230135 6 : ' 7 SR
Vasl 6ar3) 6123 | 5543 [13s 55 45| 6263 | 6273 i bl b A 48| 65631 635741 69
.:z 6 1.!-: 6 125 5 546 | 138 56 46| 6 265 | 6 276 :: g 4:; 2 42: 6 232 | 138 61 46 6 565 5‘;-,7; 6 33;'2
a7| 618 6128 5548|141 58 47| 6368 €378 S R S Nl 47| 6568 | 6579 | 6378
8| 6120 6130} 5551 144 59 ¥ 3Ty Gt b il Rl e i 48| 65701 6581] 6380144 66
49| 6123| 6133 5553|107 60 49| 6273| 6283 badhy . 34 239 | 147 65 49| 6573 | 63584 | 6382|1247 69
o , ; ) 8 | 150 64fl50| 6425 w 36| 6242|150 66 - 58 .
so| 6125| 6135 5555|150 61 s0| 6275| 6286| 609 ‘ 3| ¢ & sof 6575/ 65861 638
AR OE SRR EARERES R AR R R e B R R AR 1
52| 6130| 6140 | 5560|156 64 s R 3| 6106|150 6853 | 6433 | 6444 | 6249|150 7 3 Bl snslsmolive 74
6133 6143| 5562|159 65 53| 6283 6203 1 i : ] 249 | 159 7-0 53| 6583 6594| 6392 %59 7.3
g " I;g 6-!2-% 5 565 | 162 66 s4| 6285 | 6296| 6108|162 69 || 54 : 435 | 6446| 6 251|162 72 54| 6385| 6596 6 ;.4 ;ﬁ ;-i
b ; : g o || 58 438 | 6 449 | 6 254 | 16- . g
8| 6148 67 | 165 67 55| 6288 | 6298/ 6110|165 70 ; 1 % 55| 65881 6599 6139716
AREHREH A R R FIRFAREN R R SHEE AR AR R B IR B e B
s7| 6143 | 6153| 5572|171 70 571 63934 Q303 C it lare 1R8] Sles | 61s6] 638rls P4 BB 5 S v
.51 6 15 -4 | 1774 71 s8| 62954 6 306 il ; ! b 8| 6595] 7006/ 6
4 B3 e Bt B so| 6208| 6308) 6120|377 75 :: : 8@ asm 6 soaling dak 59| 6598 | 709 6408
(6o] 61501 6160 5579|180 74 l60! 6300 63r1| 6122180 77} 450] 6 461 | 6 266 |-180 80 60, 7000 7011{ 6400
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m Increment to G.H.A. : STE m Increment to G.H.A. m‘ ; -
28| SUN | ARIES | MOON| d 29| SUN | ARIES | MOON| a4 ™ m Increment to G.ILA. o m Thcremmenrts GHAY zr o ¥
=" oo e Ll 10| SUN | ARIES | MOON | d 31| SUN | ARIES | MOON
00 -7 00-0 :/ or'r’| 4of9 00 00 oo| 7150 7162 | 6552| 00 g . x5 R ) i e AFad . - -
oxr| 7003| 7014 6411 | 03 OI or| 7153 | 7164 | 6554 03 oy go| 7300 7312 7095| 00 00 00| 7450 | 7463 | 7238 o oo
02| 7005| 7017| 641:3| 06 03 02| 7155 | 7167 6557 | 06 oy Jo1) 7303} 7315| 7097 03 02 or| 7453 | 7465 7241| 03 o2
03| 7008]| 7019 641:6]| 09 04 loz| 7 158 | 7169 | 6559 | 09 o4 2| 7305| 731:7| 7100]| ‘06 03 02| 7455 | 7 468 | 7 243 | 06 o3
04| 7o010| 7022 6418| 12 06 04| 7 160:| 7172 | 6561 T2 of 03| 7 ;-tlrg 7320 7102 09 05 03| 7458 |.7 470 | 7 245| 09 o5
os| 7o013| 7024| 6421 X5 07 os| 7163 | 7174 | 6564 15 og | 73 gREZ IR o 2RO 0 04! 7460 | 7473| 7248| 12 06
06| 7o0rs5| 7027| 6423| 18 o9 06| 7165| 7177 6566 28 o0g 05| 7303 7325 7107| Is5 03 05| 7463 | 7475 | 7250| 15 08
o7| 7018 | 7029 6425] 21 I0 o7| 7168 7179]| 659 | 2x yq 06| 731'S| 7327| 7109| 18 09 06| 7465 | 7478 | 7252 18 o9
08| 7o020| 7032| 6428| 24 II o8| 7170 7182| 6571 24 x5 07| 7308 7330 7112 | 2X II 07| 7468 | 7 480 | 7255 21 11
09| 7023 | 7034| 6430 27 13 09| 7173 | 7184 6573 27 13 08| 7 33‘0 7332 | 7 Il-g 24 12 e8| 7 470 7483 ) 7257 24 13
fo| 7025| 7037 | 6433 | 30 I4 | 7175| 7187 6576| 30.0g | 733 TS T IO 2T 14 09| 7473 | 7485| 7360 27 14
1x| 7028 7039 | 6435]| 33 16 x| 7178] 7.189 | 6578 | 33 1 10f 7325 7337 7119 | 30 I5 10| 7475| 7488 7262 30 16
12| 7030| 7 042" 6437 | 36 17 12 { 0| 7192| 6580| 36 g ar| 7328 7340 7 I121| 33 17 11| 7478 | 7490 7264 33 17
13| 7033]| 7.044| 6 440]| 39 I9 13| 71837 7 194 6583| 39 19 12| 7330| 7342 7 124 | 36 18 12| 7480 | 7493 | 7 267-| 36 19
14| 7035 7047 64427| 42 20 14 7185| 7197| 6585 | 43 2q P3| 7333 7345 7 xz-g 39 20 3| 7483 7495| 7260| 39 20
15| 7038| 70890| 6444 | a5 21| as| 7188 | 7200 6588 /. 45 22 47335 7347 712 42 21 14| 7485 7498 | 7.272| 42 22
16| 7o0s40| 7052 6447 48 23 J16| 7 190f 7202 | 6590 48 24 45| 7338 | 7350/ 7131 | 45 23 15| 7488 7500 7274| 45 24
17| 7043| 7054 | 6449 | 51 24 17| 7493 7205 | 6592 | 5% 2.5 16| 7340 | 7352 7133 | 48 24 16| 7 490 | 7503 7276| 48 25
18| 7.045| 7057 | 6452 | 54 26, 18| 7195| 7207 | 6595| 54 29 17| 7343 | 7355 7136 | 5% 26 v7| 7493| 7505 | 7279 | 51 27
19| 7048 7059 | 6454 | .57 27| a9 | 7198 | 7210 6597 | §7 28 8| 7 34-3 7 32-7 7 138 | 54 27 18| 7.49'5 | 7 508.| 72817 54 28
20| 7050 7062| 6456| 60 29 20| 7200 7212| 7000| 60 30 49 7 34 7730:01) "7 140 ©5°7 ©2:9 19 , 7498 | 7510 7284/ 57 30
21| 7 053 7 06:4 | '6 459 63 30 21| 7 203 | 721-5| 7 002 63.3y1 20| 7 350 7 36-2 7.14-3 60 31 20| 7 500 7 SI-3 7.28-6 60 32
22| 7 055 7 06-7 6 46-1 66 3I .22 7 205 | 7 217 7-00:4 66 32 21 7 353 7 365 7 145 63 32 21| 7 503 751s.| 7288 63 33
23| 7058 | 7069% 6464 | 69° 33 23| 7-208| 7220| 7007 | 69 34 22| 7355| 7367| 7147 | 66 34 22| 7505 | 7518| 7201| 66 35
24| 7060 7072 '6466| 72 34 24| 7210 7222| 7009} 72 3§ :3 7 3g-g 7 37-: 7 150 | 69 35 23| 7508| 7520| 7203 69 36
25| 7 063 7 o7 6 468 7.5 36 25| 7 213 7 22:5 7. 01X 75 37 4 743 737 7 152 7.2 37 24| 7 510 7 523 7 29‘-5 72 38
26| 7065 7077 6471 | 78 37 26| 7:215| 7227 | 7.014| 78 38 25| 7363 7375]| 77155| 75 38 25| 7 513 | 7525| 7298 75 39
27| 7068 | 7o079]| '6473| 81 38 27| 7218 | 7230 | 7016 8x 40 6| 7365 7377| 7157 | 78 40 26| 7'515| 7528 7300 78 41
28 28| 7070 [ 7 0821 6475 | 84—40 28| 72207 7232{ 70190 84 41 27| 7368 | 7380 7159 81 41 27| 7518 | 7530 | 7303| 8x 43
29| 7 07:3’| 7084 | 6478 | 87 41 29 | -7 223 | 7 zn-—*rwrr"h 43 z: _7/ g;g ;;g; 7 :g-z 3‘4 -43 28| 7520 7533| 7305| 84 44
30 30| 7075| 7087] 6480} 90 43 30| 7.225| 7237 7 02-3“ 90 44 | s 7.16:4 7 44 29 7.52‘_3 7 53-5 7 307 | 87 4.6v
31| 7078 7089 6483 | 93 .44 31| 7 228 7240 | 7,02:6°| 93 46 30| 7 375| 7388 7.167| 90 46 30| 7525 | 7538| 7310 990 47}
3L 32| 7080 7092| 6485} 96 46 32| 7230 7242 702871 96 47 81, 7378/ 7390/ 7169| 93 47 31| 7528 7540| 731:2| 93 49
33| 7083 7004]| 6487| 99 ‘47 33| 7.233| 7245|7031 "99. 49 B2| 7380 7393 71711 96 49 32| 7530 7543 7315| 96 s0
34| 7085 7097| 6490 | 102 48 34| 7°23:5 | 7247} 7 033 ['103. .50 :: 7/ gg; ; ;gg 7 §7-g 19~9 50 33| 7533 7545| 731:7| 99 52
35| 7088| 7099| 6492|105 50 35| 7238 7.250:| 7.035| 105 52 : e 9:25%.5:2 34 7'53 S| 7548 | 7319 102 54
36| 7,090| 7 102 | 6495|108 51 367 7240 7252 | 7:038 |'108 53 85| 73881 7400/ 7179 105 53 35| 7538 7550 7322|105 §5
37| 77093, 7 1044 | 6497 | 111 53 37| 72437255 7.040 Faxa SKIES] 7 390 7493 | 7181 | 108 55 36| 7540 | 7553 | 7 324 | 108 57
38| 7 095 7 107 6 499 | 1X:4 54| 38| .7 245 7257 7 043 | 1I4 56 37 7 393 7 40°5 7 183 | 111 56 37| 7 543 7 555 7 32:6 | 111 58
39| 7098| 7 1097| 6.502 | 117 56 39| 7248 7260 | 7045107 538 j;: ; gg"g '7/ :‘:'g 7 :gg 14 58 38| 7545| 7558| 7329 | 114 60
40| 7m00| 7113| 6504|120 57| 40| 7250 7262 7047|120 59 | 7 w7 59 39| 7548 7560 7331|1017 61
4| 7 103| 7 11:4| 6 506 | 123 58 41| 7 253 | '7 265 | 7 050 | 123 6.0 f° 7 400 | 7 413 7 190 | 12:0 61 40| 7 550 | 7 563 7 334 | 120 63 |
42| 7 1005 | 7 11:7 6°509'| 126 60 42| 7 255 | 7 267 | 7 052 12-6 6:2 X | 7 403 7 415 |, 7 19:3 | 12:3 6-3 41| 7 553 7 566 | 7 336 | 12:3 6§
43| .7 108 | 7 119 6 511 | ¥2:9 61 43| .7 258 7 270 |- 7-054 | 12-9 63 2 7 405 7 41-8 |. 7 19:5 | ¥2:6 6-4 42 7 555 7 56-8 7 338 | 126 66
44| 7 110| 7 122 | 6514 | 132" 63 44| 7 260°| 7272 | 7057|132 65 3 ; :‘I"g Tagog 7 19-8 | 12.9 66 43| 7558 | 7571 | 7341|129 68
45| 7 113 | 7-12:4 6 516 | 135 641 45| 7-263 [ 7275 7 059 | 13§ .66 7423].7 200|132 67 44| 7 560 | 7 573 7 343 |'13-.2 69
46| 7 115 7 127 6.51-8 | 13-8 66 46 | 7. 265 7 2771 7 062'| 138 68 U5 | 7 413 7 42'S 7 202 | 13.§ 69 45| 7 563 7 576 7 346 | 13§ 71
47| 7-11-8 7 12:9"| 6 52:1 | 34 67 47 7 268 7 28-0 7°06-4 | 14x 69 16 7 41-5 7 42-8 7 205 | 13-8 70 46 7 565 7 578 7348 | 138 72
-148| 7 120 7 13:2 6 52:3 | 144 68 48| 7 270} 7 282 7 066 | 14:4 7% AT 7 41-8 7 430 7 207 | 141 72 47| 7 568 7 581 7 350 | 141 74
49| 7123 | 7 134 | 6526 | 147 70 49 | 7°'27-3{—7285 7 069 | 147 72 :8 7iagp | Tl Tato s, T 48| 7570 7583 | 7353|144 76
~— 50| 7125| 7137| 6528|150 71| w0 T o7 | 72870 porrTase gl | T 43| 78S 73021147 .75 49| 7573 | 7586 | 7355|147 77
st| 7128 | 7 139 | 6530153 73 st| 7278| 7200 7074|153 7530 | 7 425 | 7438 | 7214|150 76 50| 7575| 7588 7357|150 709
52| 7130| 7 142| 6533|156 74 52| 7.280| 7292 | 7076|156 77, @l 7 428 | 7 440 7 217|153 78 Nsx| 7578 | 7501 | 7 360|353 80
53| 7133| 7 144 | 6535|159 76 53| 7283| 7205| 7078|159 788/ 7430 7443 7219|156 79 52| 7580 7593 7362|156 82
“|54| 7135| 7147 | 6538|162 77 54| 7285| 7207| 7081|162 80 §l 7433 7 445, 7221159 81 53| 7583 | 7596 7365|159 83"
55| 7138| 7149 6540|165 78 s5| 7 288 | 7300 | 7083|165 81 M| 7435 | 7448 7224|162 82 54| 7 585| 7598 7367|162 85
56| 7 140 | 7 152 | 6 542 | 168 8.0 56| 7 290 | 7 302 | 7 085 | 168 83 51| 7438 | 7 450 | 7 22:6.| 16:5 8-4 55| 7 588 | 8 oox:| 7 369 | 165 8.7
57| 7 143 | 7154 | 6 545 | 171 81 57| 7293| 7305| 7088 |17x 846 7 440 | 7453 | 7 229|168 85 56| 7500 8003 7372|168 88
8| 7 145| 7157 | 6547|174 83 58| 7295 | 7507 7090 |TT 7| 7443 | 7455| 7231 (971 87 57| 7593| 8006 | 7374|171 90
59| 7 148 | 7159 | 6549|177 84 s9| 7298 | 773r0| 7093|177 TP 7445 (1 7458 7 233174 88 8| 7505| 8008 [ 7377|174 91
60| 7150} 7162 | 6552|180 86 60| 7300 | 7312| 7095|150 897 g 7 448 |, 7 460 .2 236 | 77 90 59| 7598 | 8orx| 7379|177 93
J\.f’.;’l‘l s lf‘:_!_if‘ 7 228 | 180 9.2 60 8 00-0 8 or-3 7 381 | 18-0 9.5




.
32" Interpolation Tables -33® 34" Interpolation Tables : 35™

" ;
m Increment to G.H.A. s m Increment to G.H.A. of ol fz Increment to G.H.A. ot G m Increment to G.H.A. :r oL
32| SUN | ARIES |[MOON | d 33| SUN |.ARIES | MOON| d _i34|_SUN | ARIES | MOON | d 35| SUN | ARIES | MOON| d
£ ~ . " . - , 7 & 3 & o ’ o . . , s ° ’ ° , o ’ ’ ’
o<; 8 00:0 8 oxfs ,; 381 00 00 00 8 150 S 164 7 82°§ 00 oo (o0 | 8 300 8 314 8 06-8 00 00 oo| 8 450 | 8 464 8 211 00 00
o1 | 8 003 8 o6 | ,7 384 | 03 o2 ox 8 153 8 166 7 52:7 03 o3 or | 8 303 8 316 8 070 | 03 02 or | 8 453 8 467 | 8213| 03 o2
02 | 8 00§ 8 o1:8 7 386 06 03 oz 8 15§ 8 169 7 529 06 o3 02 8 305 8319 | 8 o072 06 03 02 8 455 8 469 8 216 | 06 o4
03! .8 008 8 02-1 7 388 09 05 03 8 158 8 171 7 532 09 0§ 03| 8 308 8 32-x1 8 075 09 05§ o3 | 8 458 8 472 8 21:8.| 09 05
o4| 8 or10o| 8 o023| 7 391 12 07 04| 8160 | 8174 | 7534 | X2 oF o4 | 8 310| 8324 | 8077 | 12 07 04| 8 460 | 8 474| 8220 12 07
05 8 013 8 026 7 393 1-5 08 05 8 16-3 8 176 7 536 15 o8 o5| 8313| 8 32:6 8 o8-0 1-§ 09 05| 8 463 8 477 8 223 1§ 09
06 8 o1-§ 8 02-8 7 396 -8 10 06| ¥ 165 8 179 7 539 18 1- 06| 8 315 8 329 8 08.2 -8 10 06 | 8 465 8 47-9 8 22:5 8 I1
07 8 o1-8 8 03-1 7 39-8 Z2E 11 07 8 16:8 8 181 7 541 21 13 07| 8 318 8 332 8 084 2 12 07| 8 468 8 432 8 228 2X 12
o8 8 02:0 8 033 7 40-0 24 13 08 8 17-0 8 18-4 7 544 24 13 o8 8 320 8 334 8 087 | 24 14 o8| 8 470 8 484 8 230 24 14
09, 8023 | 8036 | 7403 27 15 o9} 8173 | 8186 | 7 546 27 I 09| 8323 ( 8337 8089 27 16 09| 8473 | 84871 8232 27 16
‘10| 8 023 8 038| 7 405| 30 16 10| 8175 | 8 189 | 7 548 20 19 10| 8325] 8339 | 8092 30 17, 10| 8475| 84890 8235| 30 18
11| 8 0281 8 o411 7 408 | 33 18 1t{ 8178} 8191 | 75511 33 18 x| 8 328 | 8342| 8 o094| 33 I9 11| 8478 | 8 492 |.8 237 | 33 20
12| 8030| 8043 | 7 410| 36 20 12| 8130 | 8194] 7557 | 36 20 12| 8330 8344 | 8 096| 36 21 12| 8430 | 8 494| 8 239 | 36 2x
13| 8033| 8046 7 41:2| 39 21 13| 8183 | 8196 | 7 56| 39 22 13| 8333 | 8347 | 8099 | 39 22 13| 8483 | 8497 | 8 242'| 39 23
14| 8035| 8048 | 7 415 42 2 14| 8185 | 819, | 7558| 42 23 14| 8335| 8349 | 8 101 | 42 2 14| 8485 | 8499 8244 42 25
15| 8038 | 8051 | 7417 | 45 24 15| 8188 | 81| 7560/ 45 23 15| 8338 | 8352 | 8 103| 45 26 15| 8438 | 8502| 8247| 45 2
16| 8 di-o 8 o§~3 7 420 | 48 26 16| 8190| 8204 7563} 48-29 16 | 8 340| 8354 | 8 1006 | 48 28 16| 8 490 8 5041 8 249 4.5 ,.z
17| 8043 8056| 7422 51 28 17| 8193 8206)| 7565| 5§t 28 17| 8343 | 8357 | 8108 571 29 17| 8493| 8507 8251 §1 30
18| 8o0s4s| 8058 | 7424| 54 29 18| 8135| 8200| 7567| 84 30 18| 8345| 8359 | 8111 | 54 31 18| 8 495| 8509| 8254| 54 32
19| 8048 | 8061 | 7427| 57 31 1| 2198) 8211| 7570 87 32 *? 8348 | 8362| 8113 57 33 19| 8498 | 8512 8256 57 34
20{ 8 os0| 8 06 7 429 | 60 33 20| 8200/ 8214 7572 60 341 2° 8 350| 8364 | 811-5| 60 35 20] 8s00| 85s15| 8259 60 36
21| 8 02-3 8 06-2 7431| 63 34 21| 8203| 8216 7575 63 3§ 2 g 353 | 8367 | 8 18| 63 36 21| 8 s0-3| 8 517] 8 261 63 37
22| 8055 | 8068 | 7434 | 66 36 22| Baos| 829 ) 7577| &6 S |23| 5353 | 5389 D10y o6 38 22| 8505| 83520| 8263] 66 39
23| 8058| 8071 | 7436]| 69 37 23| 8208 | 8221 7579| 69 39 :3 i 32'8 83772 | 8 12:3| 69 4o 23| 8508| 8522 8-266| 69 a1
24| 8060| 8073| 7439 72 39 24| 8210| 8224| 7582 72 40 | *4 36:0°1,°8 37:4 | 8 1255 | 73 |41 24| 8s10| 8525 8268| 72 43
25| 8063 | 8076| 7441| 75 41 25| 8213| 8226| 7584 75 42 :g g 32'3 g 377 | 8127 7543 25| 8si3| 8s27| 8270 75 44
26| 8065| 8078 | 7443 78 42 26| 8 215 8229/ 7587 78 44 5% 3 36'3 g 3;9 8 130| 78 45| 26| 8 s1s| 8s30| 8273 | 78 46
27| 8068 | 8o081| 7 446| 81 44 27| 8218| 8231) 7589 81 45 5| g 36- g 38'2 8132 | 81 47 27/ 8518| 83532 8275| 81 48
28| 8070 | 8083 | 7 448 | 8- 46 28| 8220 8234| 7591 | 84 47. 3 37:° : 38‘4 - 3 134 | 84 48 28| 8520 83535| 8278 84 5o
29| 8073| 8086 7451| 87 47 20| 8223 | 8 23617 IETET 45, 8734, 8987 | 8137 { 87 5o 29| 8523| 8537 | 8280 87 s
. ’ 0 -& 8375 | 8389 | 8139 | 90 52 | 8 sz i § )
2|30] 8o075| 8088 | 7453 90 49 30| 8225 8239| 7596]| 90 ‘50 30 b 30 525 | 8540 8282 90 s
3 3t| 8078] 8091 | 7455, 93 50 31| 8228| 8241| 7598| 93 52 3x g 3;'8 g 392 | 8142 | 93 53 31| 8528 8542 8285/ 93 s-g
33 32| 2080 Bo93 | 7453 96 52 32| 8230 | 8244 | 8001 | 96 54 g; 3 38:° 3 3944 | 8144 | 96 55 32| 8530| 8545| 8287 96 §7
34|33 8o83| 8096] 7 460| 99 54 35| 8233| 8246| 8003 99 55° .| g 38_3 g 39-7 g 146 | 99 57 33('8533| 8547 | 8290/ 99 59
35| 3¢ 8085 | 8098) 7 462|102 §5 34| 8235 | 8249| 8006|102 57, 5 399 1419 e 1020 5981 3¢ | 8535| 8550 8292|102 60|
35| 8088 | 8101 | 7465|105 57 35| 8238 | 8251 8cos]zes 5ol |88 1 2388 8402 ] 8154 ) 208 6o 35| 8538 | 8552 | 8204705 62
I 36| 8 096 8103 | 7 467 | 108 59 36| 8 240| 8 254 | 8 oro| x08 60 31 ¢ 39-0 e 404 | 8 154 | 108 62 36| 8 540 | 8 555 8297 108 64
37| 8093| 8 106| 7 470 | 1XX 60 37| 8243| 8256| 8or3| 111 62 38 s 39-3 : 407 | 8 156 | 1T 64 37| 8543| 8557 82090 1xx 66
38| 8o95| 8108 7472|114 62 38| 8 245| 8259 | 8ors |14 64 3 8 39'3 409 | 8 158 | 114 66 38| 8545| 8560| 8302|114 67
39| 8098 | 8 111 | 7 474 | 117 63 39| 8248| 8261| 8o18]| 117 65 39 39 8 41:2| 8 161 | 117 67 39| 8548| 8562 8 304|117 69
4| 8100| 8113 7477|120 65 40| 8250| 8264| 8020|1320 €7 4‘; g 400 | 8 414 | 8 163 | 120 69 4| 8550 8565| 8306|120 71
41 8 103 8 116 7 479 | 12:3 67 41 8 253 8 266 8 02:2 | 123 69 4 3 40-3 8 41-7.| 8 165 | 123 71 41| 8 553 8 56-7 8 309 | 123 73
42| 8105 8 18| 7482|126 638 42| 8 255| 8269 | 8 025|126 70 " & 405 | 8 419 | 8 168 | 126 72 42| 8555| 8570 8311|126 75
43| 8108 | 8 121 | 7 484|129 70 43| 8258 | 8271 | 8027|129 72 43 s 408 | 8 422 | 8 170 | 1219 74 43| 8558 | 8572 8 313|129 76
44| 8110 8 123 7486|132 72 44| 8 260 | 8 274! 8029|152 74 44 410 | 8 424 | 8 17:3 | 132 76 44| 8 560.| 8575| 8316|132 78
45| 8 13| 8 126 489 | 135 73 45| 8263 | 8276 8032|135 75 451 8 413 | 8 427 8175|135 78| 45| 8 563 | 8 57 8 18 | 136 &
| 815 | 8us| 7401|138 75 46| 8265| 8279 | 8oy | 138 77 48] Bars| 84z9) 877 ]138 79 46| 8 565 ség,.Z 8 §z.z xi.i 82
47| 8 118 8 131 7 493 | 141 7:6 47 8 26-8 8 281 8 037 | 141 79 ‘; g 41-8 8 432 8 180 | 141 8-1 47| 8 568 8 582 8 323 | 141 83
48| 8 120 | 8 13:3| 7 496 | 144 78, 48| 8 270| 8284 | BO39 | 144 80O 4 g 420 | 8434 | 8 182 | 144 83 48| 8 570 | 8 535 | 8 325|144 85
49| 8123 | 8.136 | 7 498 | 147 80 49| 8273 | 82861 8 apr|147 82 ¥ $3,) Sd3pg B BT Js5 49| 8573| 8s87| 8328|147 87
0| 8125| 8138 | 7 501|150 8 0| 8275| 8289| 8o43| 150 8BS §0| 8 425)| 8439 | 8 187 | 150 86 s0| 8575 8 so0| 8 330 | 150 8-
51| 8 128 | 8 141| 7 20-3 153 83 sx| 8278| 8201 | 8046|153 RS 51 g 428 | 8442 | 8189 | 153 838 st | 8578 83592 8 g;; 12-3 9-3
52| 8130| 8143 | 7 505|156 85 s2| 8280| 8204 8030|356 . 8~ 3 430 | 8 444 | 8 192 | 156 90 52| 8s80| 8595| 8335|156 92
53| 8133 | 8 146 | 7 508|159 36 53| 8283| 8206 8 o051 | 159 B9 53 5 433 | 8 447 | 8 194 | 159 91 53| 8583| 83507| 8337|159 904
54| 8135 | 8 149 | 7 510 | 162 88 54| 8285 | 8200| 8053|162 o€ 54 . 435 | 8449 | 8 197|162 93 54| 8585| 0000 | 8340 162 96
s| 8 138| 8 151 | 7 513 | 165 89 ss| 8 298| 8301 | Bos6| 168 92 55] R 438 | 8 452 | 8 199 | 165 95 ss| 8588) 9o002| 8 342] 16 "
§6 8§ 140 | 8 154 | 7 51’5 | 168 91 56| 8 290 | 8304| 058|168 04 :: : 44c | 8 454 | 8 201 | 168 97 56| 8590} 9oo0s5| 8 31-4 16-3 3.2
57| 8 143 8156 | 7517|171 93 57| 5203 8306 Bo6r |17y o ROl o443 8457 | 8 204 | 171 98 57| 8593| 9007 | 8 347|171 101
58| 8 145 | 8159 | 7 520 17:4 94 8| 8205| 83009 8 av3 | 1749 TF C A 443 8 459 | 8 206 | 17:4 10-0 58| 8595| 9.01r0| 8 349 | 174 103
so| 8148 | 8167 | 7522|177 96 59| 8 20x%| 8311 | 065|177 99 o 418 | 8 462 | 8 208 | 177 102 59| 85908 | vorz2| 8352|177 fos
60| % 1sn| R 164 | 7 526|180 oR 60| 8 w0 | 8 3ng| Ross | 180 107 So| £ 4s0) 8464 8 211 1180 104 60| 9000 | ao0r5| 8354 | 180 107




. : 5 Interpolation Tables e
36™ Interpolation Tables 378 38 p _ 39
o5 g T ) 1, " Ay e ¥ né Increment to G.HLA. : oy s m Increment to G.H.A. gr Corzn
rcrement to G.HL.A. = ncrement to GU.rl.A. “-
: or Corr? ok etebicp NP m 35| SUN' | ARIES | MOON | d 39| SUN | ARIES |MOON | d
36| SUN | ARIES | MOON| 4 37| SUN | ARIES [MOON| a4 ™| — : |
s o s & 4 oy ’oe e < o s o s " . 1 00 9°3o»'o 9 31-'6 9004-’o 0:0 00 00 | 9 450 9 466 9 184 00 00
00 9 00-0 9 0I1:§ 8 354 00 00 00 9 150 9 16§ 8 497 09 ol o1 9 303 9 318 9 043 03 o2 oI 9 453 9 469 9 186 03 02
ox 9. 00:3 9 0oI-7 8 356 03 02 o1 9 15-3 9 16-8 8 50-0 03 o, 0z 9 305 9 32-1 9 045 06 04 02 9 455 9 47-% 0188 | 06 04
G .0 %3 | 2040 f) &30y 9° 8¢ 02| 9155 | 9170 85021 06 oyl 03| 9308 | 9323| 5047 | 09 06 03| 9458| 9474| 9191 | 09 08
03 9 00-8 9 022 8 36-1 09 05 03 9 158 9 173 8 504 09 o0 04| 9 310 9 326 9 05-¢ 12 038 04 | 9 460 9 476 9 19-3 12 08
04| 9 oro| 9 025 8 36-4 12 07 04| 9 160 9 17:5 8 507 2 og (! .
os| 9313 9328 9052| 15 I0 05| 9463 | 9479 | 9195 | I5 IO
05| 9013 ]| 9027 | 8366 I5 09 05| 9163 | 9178 | 8509 | I5 04, 06| 9 31-5| 9331| 9055| 18 12 06| 9465 | 9481 | 9198 | 18 12
06 | 9 or-5 9 030 8 36:8 -8 I-I 06 | 9 16'5 9 180 8 s1-1 18 13 07 9 318 9 333 9 05-7 21 13 07| 9 468 9 484 9 200 21 14
0; 9 o8 | 9 032 g 3771 | 21 13 0; 9 168 | 9 12'3 3 5"2 2T 13 o8 9320| 9336| 9059 24 15 o8| 9470 9486 | 9203 | 24 16
o 9 02:0 9 03-5 373 24 IS P 9 170 9 Ie'§ 51 2 I. 0 % -8 052 2. I- 0 . 8- 20§ 2.7 1-8
09 9 023 9 03-7 8 37:§ 27 I:6 09 9 17-3 9 18-8 8 s51:9 2.7 x.; " 9.9%9 %383 9 . 7 7 J * 473 : 45 : 24 55 | 20
; I0 9 325 9 341 9 064 30 19 0| 9 475 491 g ' i
Io 9 025 9 040 8 37'8 30 I-8 10 9 175 9 190 8 521 30 I.g Ix 9 328 9 343 9 06.7 ‘3:3 21 ‘IX 9 47-8 9 494 9 21-0 33 22
1Ix| 9028 | 9042 | 8380} 33 20 Jrx| 9178 ) 9193 | 8523 33 21| 32| 9330| 9346| 9069 ]| 36 23 12| 9480 | 9496 | 9 212.| 36 24
gl oot naiae fal Nl omat ausl AS0 LSS i | osis o v 3 s |l s e e ke | satal g g
1 A 1 i : : ; ) 9 241 1 -5 B o7 2 2. b ¢ 8. o 1 21+ 2 2.8
14| 9035| 9050 | 8387 | 42 26 14| 9185| 9200 | 8531 42 25| 1| ° 33.; e 7: o fheg iyl 48 482 LR el KT
2 15 9 33 9 353 9 o7- 45 29 15, 9 48 9 504 | 9 219 45 30
RS Ls2 038 1, 8052 ) & 396 L 45 7 151 9188 ) 9203 85331 45 28] 46| 9340| 9356| 9079 | 48 31 16| 9490| 9506 | 9222 | 48 32
PPl 9 gpn g, S WA REE € 161 9190] 9205 8535 48 30| 451 9343 9358 9081 | 51 33 17| 9493 | 9509 | 9224 | 51 34
AT S i R R ek 7| 9193 92081 BS538| ST 32| 18| 9345|9361 | 9083 | 54 35 18| 9495 | 9501 9226 54 36
il 1-e US i T B0 08 2P B 9193 9200 8540 54 34§ 39| 9348 | 9363 | 9086 | 57 37 19| 9498 | 9514 9229 57 38
19| 9048 | 9062| 8399| 57 35 19 (-9 198 | 9 21:3| 8 543 | 57 36 - : : p ¢ ;
sarah ' ! 1 20 9 350 9 366 9 08-8 60 39 20 9 .50-0 9 SI- 9 231 ‘0 40
AT B AR RS e 201 9200) 9215 8545 | €9 38f x| 9353| 9368 | 9090 63 40 ax| 9503| 9519 9234 63 41
Al g osid 300 S0 L gd a8 gz dod ) 9ad ) Dag ey 9'355| 9371 9093 | 66 42 22| 9505| 9521 | 9236] 66 43
o8 G orsh 2T TS 2 424 2'6 g0 :; Cwi R Rl 2 L5y 2'6 9358 | 9373 | 9095 | 69 44 23| 9508 | 9524 9238 69 4%
23] 9 058 | 9 072 409 | 69 42 9208 | 9 22:3 552 | 69 : : ; 2P _ ; . 4 B
24 9 060 9.,07'5 8 411 72 44 24 9 2I-0 9 22:5 8 554 72 9 360 9 376 A 9 09-8 72 46 24 9 sr-o 9 526 9 241 72 47
‘9 36- -8 10-0 . -8 2 I 2+ 24 . .
25| 9063| 9077 | 84r4| 75 46 25} 921:3| 9228| 8557 | 75 Tt S PG Te b ik Bl e S
A g8 g oo S 418 178 47 g a5 % 202 2 2012 8 559 s 9 36~8. 9 38-3 9 10§ 81 52 27 "9‘51.8 9 534 9 24-8 81 53
27| 9 068 9 08:2 8 41-8 81 49 27| 9 21-8 9 233 8 562 |- 8x s se] 5286 S is 84 w4 381y Sued: o she b St 5
AT TS B 20 i AR Rl Rl g 8 R Lt 9373 9388 9 10| 87 56 29| 9 523| 9539 | 9253 | 87 57
29| 9073| 9087 | 8423 87 53 29| 9223| 9238 8 566 | 87 ; 2 il: . ;
plsos|smel tmslgnor|  mlamrlone) gl s 2o B 2l 2ng i ) (%) 283 2 ) 0 20
S E o Stk Ehel o5l vk AR R e 21 0 Bk 9380| 9396| 9117 96 62 32| 9530) 9546| 9260| 96 63
36 33 9'08.3 9 09:8 8 43-3 99 60 33 9 233 9 248 8 576 99 9 383 | 9 398 9 119 99 6-4 33 9 53-3 9 549 9 26-2 99 65
37 34 9085 | 9 100 8 435 | 10.2 62 34 9 23-5 9 250 8 578 | 102 9 385 9 40-1 9 121 102 65 34 9 535 9 551 9 26:5 | 102 6-7
ot 10 el L B B R AR RN Ed 3 390| e | 512e|i0s 69 %] S%o| S5 555|108 21
. . -Q b ¢ . 24- 25, 5 f o . . . . . . o " X
39 ;7 -3 2’;.‘; 3 08| 8 ﬁ-z el ;7 3 23-3 3 2;3 8 23.2 1x 9393 | 9408| 9129 | I 71 37| 9543 | 9559 | 9272 |11 73
38| 9095| 9 110 8 445 | 11-4 69 38| 9245| 9260 8 588 | 114 9395 | 9411 | 9 131 | II4 73 38| 9.545| 9 561 | 9274 | 114 75
39| 9098 | 9 11-3| 8 447 | 1X:7 7I 39| 9248| 9 263| 8 590 117 ‘9 398 | 941-3| 9 133|117 75 399548 9 55'{' 9 277 | 117 77
40| 9100 | 9115 | 8 449 | 120 73 40| 9250 | 9 265 | 8 59:3 | 12:0 9 400 | 9 416 | 9 13:6 | 12:0 77 40| 9 550 | 9 566 | 9 279 | 120 79
41| 9103 | 9 118 8 452 | 123 75 41| 9253 | 9268 | 8 595 | 123 9 403 | 9 418 | 9 138|123 79 41| 9553 | 9 569 | 9 281 | 123 81
42| 9 1005 | 9 120 | 8 454 | 126 77 42| 9 255| 9270 | 8597 | 12:6 9 40-3 9 421 | 9 141 | 12:6 g-l 42| 9 55'253 9 571 | 9 zg-g ;if 2-3
43 9 10-8 9 12-3 8 457 | 1229 7.8 43 9 25-8 9 27:3 9 000 | 129 9 40 9 42-3 9 143 | 129 &3 43 9 55° 9 517'4 9 28 9 &5
44| 9 110 9 12-5 8 459 | 132 8.0 44| 9 2600 | 9 275 9 00:2 | 13-2 9 410 | 9 426 9 145 | 13-2 85 44 | 9 560 9 §7:6 9 288 | 132 8.7
45| 9 11-3 | 9 128 | 8 461 | 13-5 82 45| 9 263 | 9278 ]| 9 005 | 13:5 9 41:3 | 9428 | 9 148 | 135 8.7 45| 9563 | 9579 | 9 291 | 135 89
46| o 11:5| 9 130 | 8 464 | 13-8 84 46| 9265 | 9281 | 9 o007 | 138 9 4x~§ 9 431 | 9 150 | 138 89 46 | 9 sg-g 9 sg-x 9 29% 138 o1
. . 6-6 ‘1 86 Y 26-8 28 00" 141 9 41 9 433 9 152 | 141 90 47 9 56 9 58-4 9 29 41 93
:; 3 :;-g 3 32 g 26-9 :2-4 88 2; 3 270 3 zs-g 3 01-2 134 9 42:0 | 9436 | 9 155 | 144 92 48| 9570 | 9 586 | 9298 | 144 95
49| 9123 | 9138 | 8 471 | 147 89 49| 9273 | 9288 | 9or4| 147 9423 | %9 438 | 9 157 | 147 94 49| 9 573 | 9 589 | 9 300 | 147 97
$0| 91259 1o g 473 | 1570 91 s0 g :;:g g ;g:; _g gi:g :i; g 3 3 23:; 3 :22 :Z; 2:3 :g g 23% ig' 2312 3 322 ii;’ '
;: 3 :;o 3 ::; 8 :;-s xi.i 32 zz. 9280| 92906 9 021 | 156 9430 | 9 446 | 9 16:4 | 156 100 52| 9580 | 9596 | 9 308 156 103
53| 9133 | 9148 | 8 480 | 159 97 53| 9283| 9298 9 024|359 9 433 | 9448 | 9 167 | 159 102 53| 9583| 9599 | 9 310 159 105
54| 9 13§ 9 150 | .8 483 | 162 99 54| 9 285 9 30°1 9 02:6 | 162 9 43'5 9 451 9 16:9 | 162 10:4 54| 9 585 | 10 001 9 31-2 | 162 10-7
55| 9 138 9 15'3 8 485 | 165 100 §s | 9 2%8 9 30:3 9 028 ! v6¢ 9 438 9 453 9 17:2 | 16-5 106 55 9 588 | 10 004 9 31-5 | 16:5 10:9
§6| 9 140 9 15§ 8 488 | 168 102 56| 9 29-0 9 306 9 031 | 168 9 440 9 456 9 17-4 | 16-8 10-8 56 9 590 | 10 00:6,| 9 317 | 16-8 1I-1
§7/ 9143 9158 | 8 490 | 17:X 104 57| 9293| 9308 ]| 9033/ I7X 9 443 | 9 458 | 9 17:6 | 17-X 1I-0 s7| 9593 | 10 009 | 9 320 | I7°X II'3
§8| 9145 | 9 160 | 8 492 | 174 10:6 58 929-5| 9311 | 9036|174 9 445 | 9 461 | 9 179 | 174 1I-2 58| 9 59:5 | 10 oI | 9 32:2 | 17:4 II'§
s9| 9148 | 9 163 | 8 49:5 | 177 108 59| 9298]| 9 31:3| 9038|177 9 448 | 9 464 | 9 181 | 177 II'4 59| 9 598 | 10 01:4 | 9 324 | 17'7 117
60| 9150 | 9 165! B 497 | R0 110 60| 0300 ]| 9316| 9 o40]| 180 I3 9 45 9 466 | o 184 | 180 11-6 60 10 000 | 10 o1:6 | 9 32.7 | 180 119

w
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40% Interpolation Tables qim 42 Imerpolation Tables 43"
~ v m v 0
m Increment to G.H.A. ;’r Corrn m Increment to G.H.A. or Gl 42 Increment to G.H.A. ot Corgn m Increment to G.H.A. c';r Co”n'
1 T
40 SUN | ARIES | MOON d _41 SUN | ARIES | MOON d { SUN | ARIES | MOON _d 43 SUN | ARIES | MOON
= S 21 i I i s o B, Sighins M ’ y . |
Go oy voalie ol o laier I B RN Rl SR e 00 | 10 300 | 10 31:7 | 10 013 | 00 00 00 | G0 450 760 468 | 18 7 ks
00 | 10 000 | 10 OI-6 9 327 00 00 00 | 10 150 | 10 167 9 470 00 0. 450 | 10 468 | 10 15-6 00 00
or| 10 003 | 10019 | 9329 | 03 o2 o1 | 10 15:3 | 10 169 | 9 472 | 03 o3 g o EAEe LIS SR 03 104 01 | 10 453 | 10 470 | 10 15:9 | 03 o2
02 |'10 005 |10 021 | 9331 | 06 04 02| 10 15:5 | 10 172 | 9 475 | 06 oy 5 iy 3°'g 10 32:2 | 10 018 | 06 04 02 | 10 455 | 10 473 | 10 161 | 06 o4
03| 10008 | 10 024 | 9334 | 09 06 03 | 10 158 | 10 17:-4 | 9 477 | 09 o6 Skl ] sl Rt 09 0 03 | 10 45-8 | 10 47-5 | 10 163 | 09 07
04 | 10 oto | 10 026 | 9 336 | I2 08 of| 10160 | 10177 | 9479 | T2 og|f %4170 300 10327 10023 12 09 04| 10 460 | 10 47-8 | 10 166 | 12 o9
: : 1 : ] ; i 05| 10 313 | 10 330 | 10 025 | 15 1.1 05 | 10 463 | 16 48 : .
0 10 or- 10 029 9 339 15§ 10 05 | 10 16:3 | 10 17-9 9 482 15 1o ) 3 463 480 | 10 16-8 1§ 11
02 e 01,2 10 031 | 9 341 18 1.2 06 | 10 16:5 | 10 182 | 9 484 | X8 1.3 06 | 10 31-5 | 10 332 | 10 027 | 18 13 06 | 10 465 | 10 483 [ 10 170 | 18 1.3
83| koiors g ogd 9 343 2% I 07| 10 168 | 10 184 9 487 21 1o og 10 3:-8 10 335 | 10 03-0 21 1§ 07 | 10 468 | 10 48-5 | 10 17-3 X 15
08 | 10 020 | 10 036 | 9 346 | 24 16 o8| 10 170 | 10 187 | 9 48:9 | 24 1.4 03 | 10 32:0 | 10 337 | 10 032 | 2:4 1I-7 08 | 10 470 | 10 488 | 10 175 | 2-4 1-7
09 | 10 02:3 | 10 039 9 348 27 1.8 09 | 10 17-3 | 10 189 9 491 27 19 09 | 10 32:3 | 10 340 | 10 034 27 19 09 | I0 473 | 10 49-0 | 10 17-8 27 20
; o . : . . .y I0 | 10 32:5 | 10 34-2 | 10 03-7 30 21 10 | 10 47- ; ;
10 | 10 O2- 10 041 9 351 30 20 Io | 10 17-5 | 10 19-2 9 494 | 30 2p 47'5 | 10 49-3 | 10 180 30 22
| 855 0o | 26 opd b1 gapds 33 | 2e 1| 10 178 | 10 194 | 9 496 [ 33 23 gl hdoaedll Jo 3451 20 D39} 3.3 29 II | 10 478 | 10 495 | 10 18:2 | 3:3 24
12| 10 030 | 10 047 | 9 355 | 36 24 12| 10 180 [ 10 197 | 9 498 | 36 2.5 I2 | 10 330 | 10 347 | 10 042 | 3:6 2:6 12 | 10 48:0 | 10 49:8 | 10 185 | 36 26
13| 10 033 | 10 049 | 9 358 | 39 26 13| 10 18:3 | 10 199 | 9 501 | 39 2.7 I3 | 10 333 | 10 35:0 | 10 044 | 39 2-8 "13 | 10 482 | 10 500 | 10 18-7° 39 2.8
14| 10 03:5 | 10 05:2 | 9 360 | 42 28 14| 10 185 | 10 202 | 9 503 | 42 29| 14 | 10 33:5 | 10 352 | 10 046 | 42 30 14| 10 48:5 | 10 503 | 10 190 | 42 30
: : : ' 8 | 10 20 : 5 3 15| 10 33-8 | 10 355 | 10 04:9 | 4-5 32 15 | 10 488 4 :
15 | 10°03-8 | 10 054 9 362 4:5 30 15 | 10 18:8 | 10 204 9 506 45 31 g 5 4 10 505 | 10 19-2 45 33
16 | 10 040 | 10 057 | 9 365 | 48 32 16 | 10 190 | 10 207 | 9 508 | 48 3.3 16 | 10 340 |, 10 357 |'10 051 | 4-8 3-4 16 | 10 490 | 10 508 | 10 19-4 | 48 ;.5
17 | 10 04-3 | 10 059 9 367 | 51 34 17 | 10 193 | 10 20-9 9 5I-0 51 3.5 ig 10 34-3 .10 360 | 10 054 51 36 17 | 10 49:3 | 10 510 | 10 197 51 39
18 | 10 045 | 10 062 | 9 370 | 54 36 18| 10 19:5 | 10 21:2 | 9 513 | 54 37 X, FL0 34'3 0 36:2 | 10 05:6 | 54 3-8 18 | 10 495 | 10 513 | 10 199 | 54 39
19| 10 048 | 10 064 | 9372 | 57 38 19 | 10 198 | 10 21:4 | 9 SI'S | 57 39 19 | 10 34-8 | 10 365 | 10 058 | 57 40 19 | 10 498 | 10 515 | 10 202 | 57 41
. e i - : 3 3 20 | 10 350 | 10 36:7 | 10 061 |. 6-0 4- 2 ; 1.
20 | 10 050 | 10 06-7 9 374 60. 41 20 | 10 200 | 10 21-7 9 518 6:0 42 ] 43 0| I0 500 | 10 518 | 10 204 60 4
21| 10 053 | 10 06:9 | 9 377 | 63 43 21| 10 203 | 10 21:9 | 9 520 | 63 44 2I | 10 35-3 | 10 370 | 10 G6:3 | 6:3 45 21 | 10 50-3 | 10 52:0 | 10 206 | 63 4-2
22| 10 055 | 10072 | 9379 | 66 45| 22| 10 205 [ 10 222 | 9 522 | 66 46 22 | 10 355 | 10 37-2 | 10 06:5 | 66 47 22 | 10 50-5 | 10 52:3 | 10 209 | 6.6 48
23| 10 05:8 | 10 07:4 | 9 382 | 69 47 23 | 10 20-8 | 10 22:4 | 9 52:5 | 69 4-8 23 | 10 35-8 | 10 375 | 10 068 | 69 49 23 | 10 508 | 10 525 | 10 211 | 6.9 s0
24| 10060 | 10 077 | 9384 | 72 49 24| 10 210 [ 10 227 | 9 527 | 72 S0 24 | 10 360 10 37:7 | 10 070 | 72 51 24| 10 510 | 10 528 | 10 213 | 72 §2
5 0 : . : 5 ; . 25| 10 363 | 10 38:0 | 10 07:3 | 75 §- 2
2 10 06:3 | 10 07-9 | 9 386 | 75 51 25 |: 10 213 | 10 230 9 529 75 52 53 25 | 10 513 | 10 53:0 | 10 216 | 7§ §-4
22 10 06-5 | 10 082 | 9 38:9 | 7:8, 53 26| 10 21:5 | 10 232 | 9 532 | 78 54 26 | 10 32'5 10 382 | 10 075 | 78 55 26 | 10 51-5 | 10 533 | 10 218 | 78 59
27 | 10 06:8 | 10 084 9 391 81 55" 27 | 10 21-8 | 10 23-§ 9 53:4 81 56 zg 10 368 | 10 38-5 | 10 077 81 57 27 | 10 51-8 | 10 §3'5 | 10 22-1 81 5.9
28| 10 070 | 10 087 | 9 393 | 84 57 28 | 10 22:0 | 10 237 | 9 537 | 84 5@ 38110370 | 10 387 | 10 080 | 84 60 28 | 10 52.0 | 10 53-8 | 10 223 | 84 61
29| 10 073 | 10 08:9 | 9396 | 87 59. 29110 223 | 10 240 | 9 539 | 87 60 29| 10 37:3 | 10 390 | 10 08:2 | 87 62 29 | 10 52:3 | 10 540 | 10 22:5 | 87 63
: ) iy 5351 10725 ; ° 63 30| 10 37:5 | 10 392 | 10 08:5 | 90 64 30| 10 52 : :
30| 10 075 | 10092 | 9398| 90 6 30| 10225 | 10 242 | 9 541 | 90 62 - y 52:5 | 10 543 | 10 228 [ 9.0 65
31| 10,078 | 10 094 | 9 401 | 93 63 31| 10 22.8 | 10 245 | 9 544 | 93 64 31| 10 3; 8110 395 | 10087 | 93 66 31| 10 528 | 10 54:5 [ 10 230 | 93 67
32| 10080 | 10097 | 0403] 96 65 32| 10 230 | 10 247 | 9 546 | 96 66 32 | 10 38'0 10 39:7 | 10 089 | 96 68 32 | 10 530 | 10 548 | 10 233 | 96 70
33| 10083 | 10099 | 9405 99 67 3310233 | 10250 | 9549 | 99 68 33| 10 38'3 I0 400 | 10 092 | 99 70 33| 10 533 | 10 §5:0 | 10 23:5 | g9 7.2
34| 10708:5 | 10.102 | 9 408 | T0-2 69 34| 10 235 | 10 252 | 9 S5'I [ 102 71 34| 10 355 | 10 402 | 10 09-4 | Y02 72 34 | 10 53:5 | 10 55:3 | 10 237 | 102 7.4
: . g . . : - 35| 10 388 | 10 40:5 | 10 097 | 10-5 7.4 1 .8 !
35| 10 08:8 | 10 104 9 410 | Y005 71 35 | 10 23-8 | 10 255 9 553 | 1005 73 ] D 35 0o 53 10,555 | 10 240 | 10-§ 7.6
36| 10 090 | 10 1047 | 9 41:3 [ 108 73 36 | 10 240 | 10 257 | 9 556 | 108 75 36 | 10 39:0 | 10 40-7 | 10 099 | 108 7.7 36 | 10 540 | 10,55-8 | 10 242 | 108 7.8
37| 10 093 | 10 109 | 9 415 | 1T 75 37| 10243 | 10 260 | 9 558 | 1rx 77 o P ID 8T o 800 DG gt L7 37| 10 542 [ 10 ,60 | 10 244 | 111 80 |
38| 10 09:5 | 10 11-2 [ 9 417 | 11-4 77 38| 10 245 | 10 262 | 9 561 | 114 79 38 | 10 39'3 10 41-3 | 10 104 | 114 81 38 | 10 54:5 | 10 56:3 | 10 24-7 | X1:4 8.3
39| 10 098 | 10 114 | 9 420 | IX:7 79 | 39 | 10 24-8 | 10 265 | 9 56:3 | 107 81 39 | 10 39:8 | 10 41-5 | 10 10:6 | 117 83 39| 10 548 | 10 565 | 10 24-9 | 117 8.5
: ; Sar R = ) ) 1 p 40 [ 10 400 | 10 41-8 | 10 10-8 | 120 85 ‘40 | 10 -0 6-8 a2z
-40 | 10 10:0 | IO II:7 9 422 | 120 8.1 40 | 10 250 | 10 26-7 9 565 | 12.0 8.3 4 55 10 5 10 252 | 12.0 8-
46 1% | 10 103 | 10 119 | 9 42:4 | 123 83 41| 10 253 | 10 270 | 9 56-8 | 123 8.5 | 41| 10 403 | 10 42:0 | 10 II.1 | 12:3 87 41 | 10 55:3 | 10 570 | 10 254 | 123 s-;
4X |42 | 10 105 | 10 12:2 | 9 42:7 | 12:6 8:5 42| 10 25-5 | f0 272 | 9 570 | 12:6 87 42 ;g 4°'g 10 923, 10283, §2:6 a0 42 | 10 555 | 10 573 | 10 25:6 | 126 9.1
43| 10 10:8 | 10 12:4 | 9 42-9 | 12:9 8.7 43| 10 25-8'| 10 275 | 9 572 | 12:9 89 43 e 43:0 10 4-'3 10 11-6 | 12:9 g1 43 | 10 558 | 10 575 | 10 25.9 | 129 9.4
4z 44 | 10 110 | 10 127 | 9 432 | 132 89 44 | 10 260 | 10 277 | 9 575 | 132 91 | 44 4 10 42- 10 11-8 | 152 94 44 | 10 560 | 10 578 | 10 261 | 132 96
43 : : P . . 5 ) 45| 10 413 | 10 430 | 10 120 | 135 9:6 10 56 8-
45 | 10_11:3 | I0 12:9 9 434 | 13'§ 91 45 | 10 26-3 | 10 28-0 9 577 | 13'5 93 45 563 | 10 s8-0 | 10 264 | 135 -8
46 | 10 115 | 10°13-2 | 9 436 | 138 93 46 | 10 26-5 | 10 2821 9 580 338 9§ ik o AR apans B g 130, 98 46 | 10 56:5 | 10 53:3 | 10 266 | 138 "
47| 10 118 | 10 13-4 | 9 439 | 141 93 47| 10 268 | 10 28:5 | 9 582 | 141 98 o il d7dE 8 | JoICatl Bt do0 47 | 19 568 | 10 58:5 | 10 268 | 151 102
48| 1071200 | 10 137 | 9 44T | 144 97 48| 10 270 | 10 287 | 9 584 | 144 100 48 | 10 42:0 | 10 43-8 | 10 128 | 14-4 102 48 | 10 570 | 10 588 | 10 27-1 | 14:4 TO4
49 | 10 12:3 | 10 13:9 | 9 444 | 147 99 49 | 10 27-3 | 10 29.0 | 9 58:7 | 147 102 49 | 10 42:3 (10 440 | 10 130 | 147 104 49 | 10 573 | 10 §9:0 | 10 27-3 | 147 10-7
5 . v /) : . z . 50 | 10 425 | 10 44:3 | 10 13-2 | 150 106 0 | 10 . :
50| 10 12:5 | 10 142 | 9 44:6 | 150 101 50| 10 275 | 10 292 | 9 589 | 150 10:4 . 5 57'5 | 10 593 | 10 27.5 | 150 10-
51| 10 128 | 10 144 | 9 44:8 | 15:3 103 51| 10 278 | 10 29:5 | 9 592 | 153 106 51| 10 42:8 10 44-5 | 10 13-5 | ¥5°3 10-8 51| 10 57-8 | 10 59:6 | 10 27-8 | 153 11.?
52| 10 130 | 10 147 | 9 451 | 15:6 10:5 52| 10 28:0 | 10 29-7 | 9 59:4 | 156 10 [ rsz 10 43:0 | 10 44-8 | 10.13.7 | 156 111 52 | 10 580 | 10 59-8 | 10 28.0 | 156 11-3
53| 10 133 | 10 149 | 9 453 | 159 107 53| 10 283 | 10 300 | 9 59:6 | 159 110 | |33 | 10 433 | 10 45-0 | 10 13-9 | 159 II-3 53| 10 583 | 11 00’1 | 10 283 | 15.9 11§
54| 10 135 | 10 152 | 9 456 | 16-2 109 54| 10 285 | 10 302 | 9 §9.9 | 162 112 | |54 | 10 435 | 10 453 | 10 14-2 | 162 II5 54 | 10 585 | 11 003 | 10 28.5 | 162 117
s y .8 II- - f : : : A . 55 | 10 43-8 | 10 455 | 10 144 | 165 1I- 8.8 :
55 | 10 138 | 10 15-4 9 45-8 | 16:5 1I-1 55 |'io 288 | 10 30:5 | 10 cO'1 | 16:5 1I'4 7 55| 10 5 11 00-6°| 10 287 | 16-§ 120
56 | 10 140 | 10 157 9 460 | 16-8 11-3 §6 | 10 290 | 10 307 | 10 00-3 | 16-8 11:6 56 | 10 44:0 | 10 458 | 10 147 | 16:8 119 56 | 10 590 | 11 00:8 | 10 290 16.3 12-2
571 10 14:3 | 10 159 9 46-3 | 17-1 II-§ 57| 10 29:3 | 10 310 | 10 00:6 | 17-x 11-8 5; 10 44:3 | 10 460 | 10 149 | 17-1 121 57 | 10 593 | II OI'I | 10 29-2 | X7-x 124
58| 10 145 | 10 16:2 | 9 465 | 17:4 117 58 | 10 29-5 | 10 31-2 | 10 00-8 | 17:4 120 ) B9 o mion tovae i lnn (0| A0 2B 58 | 10 595 | 11 013 | 10 29-§ | 174 126
59| 10 148 | 10 16:4 | 9 46:7 | 17:7 11:9 §9 | 10 29:8 | 10 31:5 | 10 o1-1 | 177 12:2 59 | 10 44-8 | 10 46:5 | 10 154 | 177 12:5 59| 10 598 | 11 O1-6 | 10 297 | 17-7 12-8
60| 10 150 | 10 16:7 | 9 470 | 180 12.2 60 | 10 300 | 10 317 | 10 01.3 | 180 125 | {60 10 450 | 10 46:8 | 10 15.6 | 18-0 12:8 60| 11 000 | 11 o018 | 10 209 | 180 131
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Interpolation Tables

Interpolation Tables

Increment to G.H.A. :r Corn m Increment to G.H.A. or Corm n& Increment 1o G.H.A. gr Corrn m Increment to G'H.A. :r Corro

SUN | ARIES | MOON | 4 45| SUN | ARIES | MOON | d 4%| SUN | ARIES | MOON 47| SUN | ARIES | MOON :
s e

o ’ o ’ o . . . s o . ° 3 o . . t ”» . ~ . o . . v L3 o ’ ° . o ’ . .
11 000 | 11 o1-8 | 10 299 00 00 oo | 11 150 | 1T 168 | 10 443 00 o0 00 | 11 300 | 11 31-9 | 10 586 00 00 00 | 11 450 | 11 469 | 11 129 00 00
11 003 | II 021 | 10 302 03 02 or | I1 153 | II 171 | 10 44§ 03 02 or | 1x 30-3 | 11 321 | 10 588 03 02 O [ II 453 | I1 472 | 11 131 03 0-2
11 00-5 | 11T 02:3 | 10 30:4 06 04 0z | 11 155 | I1 17:3 | 10 447 06 o 02 ) 11 30§ | IT 32:4 | 10 590 06 o5 0z | I1 45'5S | 11 474 | 1T 134 06 0§
11 008 | 11 02:6 | 10 30:6 09 07 03 | 11 15-8 | 11 17:6 | 10 450 09 0.7 03 | 1r 30-8 | 11 32:6 | 10 59°3 09 0:7 03 | 11 45-8 | 11 47-7 | 1%y 136 09 0-7
11 o1-0 | 11 02:8 | 10 309 1.2 09 04 | 1T 160 | 11 179 | 10 452 12 049 04 |11 310 | 11 32:9 | IO 59:5 12 09 04 | 11 460 | 11 479 | 1T 138 12 10
11§01-3 { 11 03-1 | 10 311 1-5 I-1 o5 | IT 16-3 | 11 18.1 | 10 454 I-§ I o5 | 11 31-3 | 11 331 | 10 598 1-5§ 12 05 | 11 46-3 | 1t 482 | ITI 141 1-§ I-2
11015 | 11 03-3 | 10 3I-4 1-8 13 06 | IT 16-5 | IT 18:4 | 10 457 18 14 o6 | 17 31-5§ | 11 33:4 | IT 000 18 1-4 06 | 11 465 | 11 484 | 31 143 | 18 14
11 o1-8 | 11 03-6 | 10 31:6 21 I6 o7 | 11 168 | 11 186 | 10 459 21 1.6 o7 | 11 31-8 | 11 336 | 11 00-2 2:x 16 07 | 1T 46-8 | 11 487 | 11 146 21 17
11 020 | 11 03-8 | 10 318 24 1-8 o8 | 11 17°0 | 11 189 | 10 46-2 24 18 o8 | 11 320 | 11 33-9 | II 0O-§ 2.4 19 08 | It 470 | 11 489 | 1T 148 24 19
11 ©2-3 | 1T 041 | 10 321 2.7 20 09 | IT 17-3 | II 19-I | 10 46-4 27 290 09 | 11 323 | II 341 | 11 007 27 21 09 | 11 47'3 | 11 492 | 11 150 27 21
11 02-5 | 11 043 | 10 32:3 30 22 10 | IT 17-S | 11 19:4 | 10 466 30 23 10 | 11 32-5 | 11 344 | IT OI-O 30 23 10 | II 47'5 | 11 49:4 | 11 153 30 24
11 02:8 | 11 046 | 10 326 33 24 1 | 11 17:8 | 11 196 | 10 469 33 25 X | 11 32-8 | 11 346 | 1I O1-2 33 26 IX | 1T 47-8 | 11 49-7 | 11 15§ 33 26
11 030 | 11 04-8 | 10 32:8 36 27 121 11 xS-p 1T 199 | 10 471 36 29 12 | 11 330 | 11 349 | 11 o1-4 36 28| 12 | 11 48-0 | 11 499 | IT 157 36 29
11 033 11 0§5-I1 10 330 39 29° 13 1X 18~3 I1 201 10 474 39 30 I3 II 333 11 35°1 11 01-7 39 30 13 1r 48-3 11 50-2 11 160 39 31
II 03-5 II 05-3 | 10 33-3 42 31 14 | 11 18:5 | YI 204 | 10 476 42 32 I4 | 11 335 1T 354 | 1I OI-9 42 393 14 | 11 48:5 | 11 50-4 | 11 162 42 33
11 038 | 11 056 | 10 33§ 45 33 15| 11 188 | 11 206 | 10 478 45 34 15 | 11 33-8 | 11 356 } 1T 021 45 3§ 15 | 11 488 | 11 507 | 11 16§ 45 36
11 040 | IT 05-8 [ 10 33-8 4;8 3-6 16 | 11 190 | IT 20:9 | 10 4%1 48 36 16 | 11 340 | 11 359 | 11 02-4 48 37 16 | 11 490 | II 509 | 11 16-7 48 38
11 043 | II 061 | 10 340 5-¥ 3-8 17| IT 19-3 | IL 211 10 483 51 39 17 | 11 34-3 | 11 36:2 | 11 02:6 51 40 17 | 1I 493 | 1¢ ST-2 | 11 169 §1I 40
11 045 | 11 06:3 | 10 342 54 40 18 | 11 19-§5 | 1L 21:4 | 10 48-5 54 41 18| 11 345 | 11 364 | 11 029 54 42 I8 | 11 49:5 | 11 514 | 11 172 54 43
11 04:8 | 11 06:6 | 10 345 57 42 19 | 11 19-8 | 11 21:6 | 10 488 57 43 19 | 11 348 | 11 36-7 | 11 031 57 44 19 | 11 49:8 | 11 51:7 | 11 174 §7 45
11 050 | 11 06:8 | 10 34-7 60 45 20 | 11 20:0 | 11 21:9 | 10 490 60 46 20 | 11 350 | 11 369 [ 11 03:3 60 47 20 | 11 500 | II SI-9 | II 177 60 48
11 053 | 11 071 | 10 349 63 47 21 | 1I 20-3 | Il 22:1 | IO 493 63 48| '|2r| 11 353 | 11 372 | 1¥ 036 63 49 2x | 11 50-3 | 11 52:2 | 11 17-9 63 50
IT1°05-5 | 1f 07-3 | 10 35-2 66 49 22 | IT 20:5 | 11 22:4 | IO 49-5 66 50 22 | 11 355 | 11 37:4 | 1I 038 66 51 22| 11 §0:5 | IT §2:4 | 11 18-1 66 52
11 058 | 11 07:6 | 10 354 69 5-1 23 | 11 20-8 | 11 22:6 | 10 497 69 52 23 | 11 358 | 11 37-7 | 1T 041 69 53 23| 11 $0-8 | 11 527 | 11 184 69 55
11 060 | 11 07-8 | 10 357 72 53 24| 11 210 | 11 22:9 | 10 500 72 55 24 | 11 360 | 11 379 | Il 043 72 56 24| 11 510 | 11 52:9 | 11 186 72 §7
11 06:3 | 11 081 | 10 359 [ 7§ 56 25 {11 213 | 1T 231 | I0 502 | 75 57 25| 11 36:3 | 11 382 | 11 045 | 75 58 25| 11 S1-3 | 11 532 | 11 188 | 7§ 59
11 065 | 11 08-3 | 10 36:1 | 78 S8 26 | 11 215 | 11 234 | 10 505 | 78 59 26| 11 365 | 11 384 | 11 048 | 78 60 26 | 11 s1-5 | 11 534 | 11 191 | 78 62
11 06-8 | 11 08:6 | 10 36:4 81 6.0 27 | 11 21-8 | 11 236 | 10 507 81 61 27| 11 36:8 | 11 38:7 | 11 050 81 63 27 | 11 518 | 11 §3-7 | 11 19'3 81 64
11 070 | 11 08:8 | 10 366 84 62 28 | 11 22.0 | 11 239 | 10 509 84 64, 28 | 11 3770 | 11 389 | 11 052 84 65 28 | 11 °52:0 | IT 539 | X1 196 84 67
11 073 | 11 09-1 | 10 369 | 87 65 29 | 11 223 | 1t 241 | 10 512 | 87 6:6) (29| 11 37-3 | 11 392 | 11 05'5 | 87 67 29 | 11 523 | 11 542 | 11 198 | 87 69
11 07-5 | 1Y 09-3 | 10 37-I 90 67 30| It 225 | 11 244 | 10 514 | 90 68 30| 11 375 | 11 39-4 | 11 057 | 90 70 30| 11 §2-5 | 11 S4'5 | 11 200 | 90 71
1r 07:8 | 11 09-C | 10 373 | 93 69 31 [ 11T 228 | 11 246 | 10 51:6 | 93 71 31| 11 37-8 | 11 397 | 11 060 | 93 72 31 | 11 §2-8 | 11 547 | 11 203 | 93 74
11 080 | 11 09-3 | 10 376 | 96 71 32 | IT 230 | 11 249 | 10 519 | 96 73 32| 11 380 | 11 399 | 11 062 | 96 74 32| 11 530 | 11 550 | 11 205 | 96 76
11 083 | 11 101 | 10 37-8 99 73 33 | I1-23-3 | 1T 251 | 10 521 99 75 33| 11 38:3 | 11 40-2 | 11 06-4 99 77 33| 11 §3:3 | 11 §5-2 | 11 208 99 78
11 08-5 | 11 103710 380 | 0.2 76 34 | 11 23-5 | 1I 254 | 10 52-4 | 10:2 77 NEZR R 38-5 | 11 40-4 | 11 06-7 | 102 7-9 34 | 11 §3:5 | 11 §5:5 | 11 210 | 102 81
11 088 | 1t 106 | 10 38:3 | 10-5 78 35| 11 238 | 11 256 | 10 52:6 | 10-5 80 35| 11 388 | 11 407 | 11 06:9 | 10-5 S§-1 35| 11 53-8 | 11 557 | 11 212 | 105 83
1090 | 11 10-8 | 10 38-5 | 10-8 80 36 | 11 240 [ 11 259 | 10 52-8 | 108 8.2 36| 11 390 | 11 409 | 1T 07-2 | 108 84 36 | 11 540 | 11 560 { 11 2i-5 | 108 8.6
11 09-3 | 11 11-1 | 10 388 | 11-x 8.2 37| 11 243 | 11 261 1O S3FT [ II°T 84 37| 11 39:3 | 11 412 | 11 07-4 | 1E-X 86 37| 11 543 | 11 562 | 11 217 | 11X 8.8
11 09-5 | It 11-3 | 10 390 | I1:4 8§ 38| 1t 24-5 | 11 26:4 ! 10 53-3 | 11:4 86 38| 11 395 | 11 41:4 | 1X 076 | X114 8-8 38| 11 545 | 11 565 | 11 22.0 | 31-4 90
11 09-8 | 1t 116 | 10 392 | 11-7 8.7 39 | 11 248 | 11 26:6 | 10 536 | 11:7 89 39 | 11 398 | 11 41-7-| 11 07:9 | 117 o1 39| 11 548 | 11 567 | 11 222 | 17 93
1t 100 | Ir 11-8 | 10 395 | 120 89" 40 | 11 250 | 11 26-9 | 10 53-8 | 120 91 40 | II 40-0 | IT 41-9 | I O8-1 | 120 93 40 | 11 550 | 1I 5§70,y 11 224 | 120 9-§
11 103 | IT 121 | 10 39-7 | 123 Ol 41 | 1T 25-3 | 11 27-1 | 10 540 | 12:3 93 41 | 11 40-3 | 11 422 | 11 083 | 12:3 9-§ 41 | 11 553 | 11 57-2 | 1t 227 | 123 97
1T 10-5 | IT 123 | 10 400 | 126 93 42 | 11 25-5 | 11 27-4 | 10 543 | 126 96 42 | 11 40-5 | 11 42-4 | 11 086 | 126 98 42 | 11 555 | 11 §7-5 | 11 22:9 | ¥2:6 10-0
11 10-8 | 11 12:6 | 10 40-2 | 12:9 9:6 43| 11 258 [ 11 27:6 [ 10 54-5 | 129 98 43| 11 408 | 11 427 | 11 088 | 12.9 100 43| 11 558 | 11 §7-7 | 11 231 | 12:9 10:2
11 110 | 11 128 | 10 40-4 | 132 98 44| 11 260 | 11 279 | 10 547 | 13-2 100 44 | 11 410 | I1 429 | IT 091 | 132 102 44 | 11 s60 | 11 580 | 11 234 | 132 105
I1 11-3 | 11 13-1 | 10 407 | ¥3-5 100 45| 11 26:3 | 11 281 ! 10 §5:0 | 135 102 45 | 11 41-3 | 11 432 | 11 09:3 | 13:§ IO-§ 45 | 11 56-3 | 11 582 | 11 236 | 13-§ i0-7
11 115 | It 13-3 | 10 409 | 13-8 102 46 | 11 26:5 | 11 28:4 | 10 552 | 13-8 10§ 46 | 11 415 | 11 43-4 | 11 095 | 138 107 46 | 11.56:5 | 11 585 | 11 239 | 13-8 109
11 118 | 11 136 | 10 41-1 | 14X 10-§ 47| 11 268 | 11 286 | 10 55-5 | 141 107 47 | 11 418 | 11 437 | 17 008 | 141 109 47 | 11 568 | 11 587 |11 24-1°| 141 11-2
11 120 | IT 138 | 10 414 | 144 107 48! 11 270 | 11 28:9 | 10 £5:7 | K44 109 48 | 11 42-0.| 11 439 | 1k 100 | 144 11-2 48 | 11 570 | 11 590 | 11 243 | 144 11-4
11 12:3 | 11 141 | 10 41:6 | 147 109 49 | 11 27-3 | 11 29-1 | 10 559 | I4:7 II-I 49 | 11 42-3 | 31 442 | 11 10:3 | 147 11:4 49 | 11 57:3 | 11 59-2 | 11 246 | 147 11-6
11 125 | IT 14:3 | 10 41:9 | I5:0 II'1 §0 | 11 275 | 11 29:4 | 10 56-2 | 150 II-4 50 | IT 42-5 | 11 444 | 11 10:5 | 150 11-6 so| 1t s7-5 | 11 595 | 11 248 | 150 11§
11 128 ' rr 146 1 10 42-1 | 153 11-3 st | 11 27:8 | 11 296 | 10 564 | 153 116 st | 11 428 | "1 447 | 11 107 | 153 119 st | 11 57-8 | 11 597 | 11 251 | 153 121
11 130 | 11 148 | 10 423 | 156 116 52| 11 280 | 11 299 | 10 567 | 156 11-8 % \ 52 | 11 430 [ 1T 449 | 11 110 | 15-6 12X 62| 11 580 | 12 00-0 | 11 253 | 156 12-4
11 133 | 1t 151 | 10 42:6 | 15-9 11-8 53 | 11 283 | 11 301 | 10 §6:9 | 159 12:f §3 | 11 43:3 | 11 453 | 11 112 | 159 12-3 53| 11 583 | 12 002 | 11 255 | 159 12:6
1t 13-5 | 11 153 | 10 42-8 | 162 120 54| 11 285 | 11 30-4 | 10 §7-1 | 162 123 54| 11 435 | 11 45-4 | 71 115 | 162 12:6 54| 11'585 | 12 005 | 11 258 | 162 128
11 138 | 11 156 | 10 431 | 165 12:2 §5 | 1t 288 [ 11 306 | 10 574 | 165 125 55| 11 43-8 | 11 457 | 11 117 | 16:5 128 55| 11 588 | 12 007 | 11 260 | 165 131
11 140 | 11 158 | 10 433 | 168 12:5 56 | 11 290 [ 11 309 | 10 576 | 168 127 | | 56 | 11 440 | 11 459 | 11 11-9 | 168 130 56| 11 59.0 | 12 010 | 11 262 | 168 133
1T 143 | 11 161 | 10 435 | 17°1 127 §7 | 11 29:3 11311 10 579 | 17:1 130 57 | 11 44-3 | 1t 462 | ¥v1 122 | 87-1 153 57| 11 §9-3 | 12 01:2 | 11 26:5 | 17-% 13-5
1 145 11 16-3 10 43-8 17:4 129 ‘53“”11‘29-5 11 31-4 10 §8:1 17-4 132 58 11 44'S 11 46.4 11 12-4 17:4 135 53 11 59§ 12 01§ 11 26.7 174 ]38
11 148 | 11 166 | 10 440 | 17-7 131 §9 | 11 298 | 11 316 | 10 58-3 | 17-7 134 59 | 1t 448 | 11 407 | 11 12:6 | 17-7 137 59| 11 598 | 12 01:7 | 11 270 | 177 140
11 150 | 11 168 | 10 443 | 18:0 13-4 60 | 11 300 | 51 31:9 | 10 586 | 18.0 137 60 ) 1t 450 | 11 469 | 11 12.9 |{ 180 140 60 | 12 000 | 12 020 | 11 272 | 180 143
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48m

Interpolation Tables

m Increment to G.H.A. i ) m Increment to G.H.A. b
S - or -Corrn 49 ? ) or Corpn
4 SUN | ARIES | MOON SUN | ARIES | MOON d
-AT-‘ ’ o ’ o ’ . ’ 5 o .’ o . a9 ’ —l\
001 12 000 | 12 020 | IT 272 60 00 00 | 12 150 | 12 170 | II 41-5 00 ofy
or | 12 00-3 | 12 02:2 | II 274 03 02 or | 12 153 | 12 17-3 | I1 41-8 03 o,
02 005 | 12 02:5 | I1 277 00 0§ 02 | 12 15§ 2 175 | IT 420 06 oy
23 2 00-8 | 12 02:7 | IT 279 69 07 03 | 12 158 | 12 17:8 | I1 422 0-9 0.*7
04 2 o010 | 12 030 | IT 282 12 IO 04 | 12 160 | 12 180 | II 42§ 2 3.,
0§ { 12 OI-3 | 12 03:2 | Il 284 15 I-2 o5 | 12 163 | 12 18-3 | IT 427 15y
06 | 12 or-5 | 12 03-5 | 11 28:6 8 15 06 | 12 165 | 12 18:5 | II 429 1-8 15
07 | 12 01-8 | 12 027 | 11 289 -5 S O | 07 | 12 16:8 | 12 18-83 | 11 432 21 15
08 ! 12 02:0 | I2 040 | II 29I 24 19 08 | 12 170 | 12 19:0 | II 434 24 29
09 | 12 02:3 | 12 042 | II 29-3 27 22 09 | 12 17:3 | 12 19:3 | II 437 27 2
i0 | 12 02:5 | 12 045 | II 29:6 30 24 10| 12 17'5 | 12 195 | II 439 30 2.5
X | 12 028 | 12 047 | Ir 298 3:3 12:7 1| 12 17-8 | 12 198 | 11 441 33 249
12 | 12 030 | I2 050 | II 301 36 29 12 | 12 180 | 12 200 | II 444 36 3.0
I3 | 12 03:3 | 12 052 | II 30'3 3.9 32 13 | 12 18:3 | 12 203 | II 446 39 32
14| 12 03:5 | 12 05:5 | IT 30:5 | 42 34 14 | 12 18:5 | 12 205 | 11 449 42 33
18 | 12 03-8 | 12 057 | 11 30-8 45 36 15 | 12 18-8 | 12 208 | II 45-1 45 39
16 | 12 040 | 12 060 | II 3I:0 48 39 16 | 12°19:0 | 12 21-0 | II 453 48 40
X7 | 12 04:3 | 12 06:2 | 1T 31-3 51 41 17 | 12 19-3 | 12 21:3 | II 456 5T 42
I8 | 12 04:5 | 12 06-5 | II 3I-§ 54 44 18 | 12 19-5 | 12 21.5 | II 45-8 54 45
19 | 12 048 | 12 067 | 11 31:7 57 46 19 | 12 198 | 12 2I-8 | II 46°I 57 47
20 | 12 0§50 | I2 070 | II 32:0 60 49 20 [ 12 200 | 12 22:0 | II 46-3 60 5.0
21 | 12 053 | 12 07:2 | II 32:2 63 51 21 | 12 20:3 | I2 22:3 | II 465 63 52
22 | 12 05§ | I2 07:5 | II 324 66 53 22 | 12 20:5 | 12 22:5 | II 468 66 54!
23| 12 058 | 12 077 | IT 32:7 69 56 2 12 20-8 | 12 22:8 | II 470 69 57
24 | 12 060 | 12 08-0 | II 32:9 72 58 24 | 12 210 | 12 230 | II 472 72 59
25 | 12 06:3 | 12 08:2 | II 332 75 61 2 12 21:3 | 12 23-3 | II 475 75 62
26 | 12 06:5 | 12 08:5 | II 334 7-8 6-3 26 | 12 21-5 | 12 23-5 | II' 477 78 64
27 | 12 06-8 | 12 08-7 | II 336 81 65 27 | 12 21-8 | 12 23-8 | 1I 48.0 81 6
28 | 12 070 | 12 090 | II 339 84 68 28 | 12 22:0 | 12 240 | II 482 84 691
29 | 12 07:3 | 12 09:2 | II 34'I 87 7.0 29 | 12 22-3 | 12 243 | II 484 87 72
30 | 12 07'5 | 12 095 | II 34-4 90 73 30 | 12 22:5 | 12 245 | 1T 487 9:0 74
31 | 12 07:8 | 12 09-7 | IX 346 93 7§ 31 | 12 22:8 | 12 24-8 | 11 489 93 77
32| 12 080 | 12 100 | 11 348 | 96 78 32 [ 12 230 | 12 250 | II 49-2 96 79
33| 12 08:3 | 12 102 | IT 351 9:9 8.0 33| 12 23:3 | 12 253 | II 494 99 82
34 | 1z 08:5 | 12 10-5 | II 35:3 | 102 82 34 | 12 235 | 12 255 | II 496 | 10-2 8.4
35 | 12 088 | 12 10-7 | II 356 | X0:5 8§ 35| 12 23-8 | 12 258 | II 499 | 10:5 8.7
36| 12 090 | 12 110 | 1T 35:8 | 10:8 8.7 36 | 12 240 | 12 260 | 1I SO | X0-8 89
37 | 12 09-3 | 12 112 | ITI 360 | XI'X Q-0 37| 12 243 | 12 26:3 | II §0-3 | ¥E-I Q2.
38 | 12 09:5 | 12 1I-§ [ 11 36:3 | XX:4 92 38 | 12 24:5.| 12 26:5 | 11 506 | X1:4 94
39 | 12 09:8 | 12 117 | II 36:5 | XI-7 9§ 39 | 12 248 | 12 268 | 11 508 | 11:7 97
40 | 12 100 | 12 12-0 | II 36:7 | X120 97 40 | 12 250 | 12 270 | II S§I-I | X2:0 99
4% | 12 10:3 | 12 12:2 | II 37-C | X2:3 99 41 | 12 253 | 12 273 | 11 §I-3 | I2:3 101
42 | 12 10§ | 12 12:§ | 1I 372 | 126 10-2 42 | 12 255 | 12 275 | 11 §I:§ | 126 104
43 | 12 10-8 | 12 12-8 | II 375 | 12-9 104 43 | 12 25-8 | 12 27-8 | 11 51-8 | 12:9 106
44 | 12 110 | 12 130 | II 377 | 132 10-7 44 | 12 260 12 280 | 1T §2:0 | 132 109
45 | 12 11-3 | 12 13-3 | IT 379 | 13:§ 109 45 | 12 26-3 | 12 283 | 11 52-3 | 13:5 1I-I
46 | 12 11-5 | 12 13-5 | II 382 | 13-8 112 46 | 12 26-5 | 12 285 | 11 §52:5 | 13-8 114
47 | 12 11-8 | 12 13:-8 | II 38:4 | I4X I1-4 47 | 12 268 | 12 288 | 11 527 | 141 1I:6
48 | 12 12:0 | 12 140 | II 287 | I4:4 I1:6 48 | 12 27.0 | 12 290 | II §3-0.| I4:4 119
49 | 12 12:3 | 12 143 | 11 38:9 | 147 119 49 | 12 273 | 12 29:3 | 11 §3-2 | 147 121
§0 | 12 12§ | 12 145 | II 39X | 150 12-I §0 | 12 27-5 | 12 29:5 | II 534 | 1§50 124
sr | 12 128 | 12 148 | I1I 394 | 153 12:4 S§r | 12 27-8 | 12 29-8 | 1I 53-7 | 153 126
52 | 12 130 | 12 150 | II 39:6 | 156 126 52 | 12 280 | 12 300 | II 539 | 15:6 129
53 { 12 13-3 | 12 153 | 11 39:8 | 15:9 12.9 153 | 12 283 | 127303 | 11 542 | 159 131
54 | 12 13-5 | 12 1§55 | IT 40°'I | 162 131 54 | 12 28-5 | 12 305 | 1I 544 | 162 134
55 | 12 133 | 12 15-8 | 1T 40-3 | 165 13-3 55| 12 28-8 | 2 30-8 | 11 546 | 16:5 13:6
§6 | 12 140 | 12 160 | II 406 | 168 136 56 | 12 29-0 | 12 31-1 | II $4:9 [ 16-8 139
§7 | 12 14:3 | 12 16:3 ['II 40:8 | 17-1 13-8 57 | 12 29:3 | 12 3I:3 | II §5-1 | X7-X I4I
58 | 12 145 | 12 16:5 | 1L 410 | 17-4 141 58 | 12 295 | 12 316 | II 55:4 | 17-4 144
59 | 12 148 | 12 16:8 | 11 4I'3 | 177 143 59 | 12 29-8 | 12 31-8 | 11 556 | 177 146
j 60 | 12 150 ' 12 17-0 | 11 41'5 | 180 146 60 | 12 300 | 12 32:1 | 11 §5-8 | 18-0 149

50!1‘.

. Interpolation Tables |

|

U
k=]
B

v v
sﬂ(l) Increment to G.H.A. | or Corm sn; Increment to G.H.A. or. Craca
SUN | ARIES | MOON d SUN | ARIES | MOON d
s ° ’ o ’ o ’ . . . s o . ° , o’ . . .
0o | 12 300 | 12 32-1 | II 558 00 0:0 00 | 12 450 | 12 47'1 | 12 10-2 00 00
or | 12 30-3 | 12 32:3 | II $6-1 03 03 OI | 12 45:3 | 12 473 | 12 104 03 o3
02 | 12 30:5 | 12 32:6 | 11 563 c6 o5 02 | 12 45'5 | 12 476 | 12 106 06 o0-§
03 | 12 308 | 12 32:.8 | 1z 56:5 09 08 03 | 12 458 | 12 478 | 12 109 09 08
04 | 12 31.0 | 12 33-I ; II 56-8 -2 I0 04 | I2 460 | 12 481 | 12 1I'I I-2 10
05 | 12 31-3 | 12 333 | 11 §7-0 1-5§ 1-3 05 | 12 46:3 | 12 48:3 | 12 113 15 13
06 | 12 31-5 | 12 336 | 1z 573 -8 1§ 06 | 12 46-5 | 12 486 | 12 116 18 15
07 | 12 31-8 | 12 338 | 11 57§ 21 18 07 | 12 468 | 12 488 | 12 118 21 18
08} ¥2 320 | 12 34T | II §7-7 24 20 08 | 12 470 | 12 49-1 | 12 121 2:4 21
;a' 12 323 | 12 34-3 | 11 s8-0 27 23 09 | 12 47-3 | 12 49-4 | 12 123 27 23
; 10\ 12 32:5 | 12 346 | 11 58.2, 30 25 10 | 12 475 | 12 496 | 12 12-§ 30 26
3X | 12 32:8 | 12 348 | 11 585 33 28 II | 127478 | 12 49-9 | 12 12.8 33 28
12 | 12 330 | 12 351 | 11 §8-7 36 30 12 | 12 480 | 12 50-1 | 12 130 36 31
13 | 12 33-3 | 12 35-3 | 11 589 39 33 13 | 12 48:3 | 12 504 | 12 133 39 33
14 | 12 335 | 12 356 | 11 592 42 35 14 | 12 485 | 12 506 | 12 135 42 36
15 | 12 33-8 | 12 358 | I 594 | 45 38 15 | 12 488 | 12° 509 | 12 137 | 45 39
16 | 12 340 | 12 361 | 1I 597 48 40 16 | 12 490 | 12 SI-I | I2 140 | 48 41
17 | 12 343 | 12 36:3 | II 599 51 43 17 | 12 49'3 | 12 514 | 12 142 5T 44
18 | 12 345 | 12 366 | 12 00O'1 54 45 18 | 12 49:5 | 12 516 | 12 144 54 46
19 | 12 34.8 | 12 368 | 12 004 57 48 19 | 12 498 | 12 51:9 | 12 147 57 49
20| 12 350 | 12 37'1 | 12 006 60 51 20 | I2 500 | 12 52°I | 12 149 60 52
21 | 12 353 | 12 37°3 | 12 00-8.| 63 53 2I; 12 50°3 | 12 52-4 | 12 15-2 63 5§54
22 | 12 355 | 12 376 | 12 oI'I 66 56 22| 12 50:5 | 12 526 | 12 154 | 66 5.7
23 | 12 358 | 12 37:8 | 12 oI'3 69 5.8 23 | 12 50-8 | 12 529 | 12 156 69 59
24 | 12 360 | 12 381 | 12 016 72 61 24 | 12 510 | 12 §3-1I | 12 15-9 72 62
25 | 12 36°3 | 12 38.3 | 12 o018 75 63 2§ | 12 51-3 | 12 534 | 12 161 75 64
26 | 12 36.5 | 12 386 | 12 020 78 66 26 | 12 '51'5 | 12 §3:6 | 12 164 78 67
27 | 12 368 | 12 38.8 | 12 023 81 68 27| 12 51-8 | 12 5§39 | 12 166 81 7.0
28 | 12 370 | 12 39-1 | 12 02:§ 84 71 28 | 12 52:0 | 12 54°1 | 12 16-8 84 72
(129 12 373 | 12 39:3 | 12 02:8 87 73 29 | 12 52:3 | 12 544 | 12 171 87 75
30 | 12 37:5 | 12 39:6 | 12 030 90 76 30 | 12 525 | 12 5§46 | 12 173 990 77
31 | 12 37-8 | 12 398 | 12 032 93 78 31 | 12 528 | 12 5§49 | 12 17§ 93 80
32 | 12 38.0 | 12 401 | 12 03:5 9:6 8.1 32 | 12 530 | I2 5§51 | 12 17-8 96 8.2
33 | 12 38:3 | 12 40-3 | 12 03-7 99 83 33 | 12 533 | 12 554 | 12 180 99 85
34| 12 38.5 | 12 406 | 12 039 | 102 86 34| 12 535 | 12 556 | 12 18-3 | 102 8.8
35| 12 388 | 12 408 | 12 042 | 105 8:8 35| 12 53-8.( 12 559 | 12 18:5 | 10-§ 90
36 | 12 390 | 12 41'1 | 12 044 | ¥0-8 91 36 | 12 540 | 12 56-1 | 12 187 | 10-8 93
37| 12 39:3 | 12 41:3 | 12 047 | IX-X 93 37| 12 543 | 12 §6:4 | 12 190 | 11X Q-5
38 | 12 39:5 | 12 416 | 12 049 | 11:4 96 38 | 12 §4'5 | 12 566 | 12 19:2 11-4 98
39 | 12 39:8 | 12 41-8 | 12 051 | I1.7 98 39| 12 548 | 12 569 | 12 19:5 | 11-7 100
40 | 12 400 | 12 421 | 12 05-4 | 12:0 101 40 | 12 550 | 12 571 | 12 197 | 12-0 10-3
41 | 12 40-3 | 12 42:3 | 12 056 | 123 10-4 41 | 12 553 | 12 §7-4 | 12 199 | 12:3 106
42 | 12 40°5 | 12 426 | 12 059 | 12:6 10:6 42 | 12 555 | 12 576 | 12 202 | 12-6 10-8
43 | 12 408 | 12 428 | 12 061 | 129 10-9 43 | 12 558 | 12 57:9 | 12 20:4 | 12:9 1I.X
44 | 12 410 | 12 43-1 | 12 06'3 | 132 II'1 44 | 12 5600 | 12 58.1 | 12 206 | 132 113
45 | 12 41-3 | 12 43'3 | 12 066 | 13§ II:4 45 | 12 56:3 | 12 §8-4 | 12 209 13:§ 116
46 | 12 415 | 12 436 | 12 06-8 | 13-8 11-6 46 | 12 56-5 | 12 586 | 12 211 | 13-8 118
47 | 12 418 | 12 438 | 12 070 | 14X 11.9 47 | 12 568 | 12 58:9 | 12 214 | 1412 12-1
48 | 12 429 | 12 441 | 12 073 | 144 12X 48 | 12 570 | 12 §9-1 | 12 216 144 124
49 | 12 423 | 12 443 | 12 07:5 | 147 124 49 | 12 57:3 | 12 59-4 | 12 218 | 147 12:6
50 | 12 425 | 12 446 | 12 07-8 | 15-0 126 50 | 12 575 | 12 59:6 | 12 22-1 | 1§50 12-9
ST | 12 428 | 12 448 | 12 08.0 | 15-3 129 5x | 12 57-8 | 12 599 | 12 223 | 153 131
§2 | 12 430 | I2 451 | 12 08:2 | 156 131 52 | 12 58:0 | 13 00X | 12 226 | 156 13-4
53 | 12 433 | 12 453 | 12 08:5 | 159 13-4 §3 | 12 583 | 13 00:4 | 12 22-8 | 159 136
54 | 12 435 | 12 456 | 12 08-7 | 16:2 136 54 (-12 58:5 | 13 006 | 12 230 | 16:2 13:9
55| 12 43-8 | 12 458 | 12 090 | 16:§ 139 55| 12 588 | 13 009 | 12 23:3 | ¥6:§ 142
56 | 12 440 | 12 46:1 | 12 092 | 168 141 56 | 12 590 | 13 oI-1 | 12 23-5 | 16:8 144
57 | 12 44:3 | 12 46:3 | 12 09:4 | 171 144 57| 12 59-3 | 13 O1-4 | 12 238 | 17°X 147
§8 | 12 445 | 12 466 | 12 09:7 | 17:4 146 58 | 12 59-5 | 13 01:6 { 12 240 17°4 149
59 | 12 44'8 | 12 46'8 | 12 099 | ¥7:7 149 59 | 12 598 | 13 o1:9 | 12 242 3177 152
60 | 12 450 | 12 47-1 | 12 102 | 8.0 152 60 | 13 00-0 | 13 021 | 12 245 | 180 15§
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3 7 o |

| m ° -
. 52 Interpolation Tables 53m b o lati Tabl I
| nterpoliation aoles i3
m Increment to G.H.A. :I‘ 7 m Iheementio G A v 54 P 55
52 SUN | ARIES | ¥ or Corrn m | Increment to G.H.A. ? : m Increment to G.H.A, I
Lol P 100N | 4 SUN | ARIES | MOON | d e or Cortn or Corrn
BB cocuba ) S - " 54| SUN | ARIES' | MOON | d 55| SUN | ARIES | MOON
o] TR s | o8 09 oo | 15 15% | 13 192 | 13 385 | oo o G+ i i g s 0 oo N 9% e B A
z: | i3 ggﬁ 13 °2'g & i or | 13 153 | 13 174 | 12 390 | 03 o3 00| 13 300 | 13 322 | 12 531 | 00 ©O 00| 13 450 | 13 473 | 13 074 | 00 0O
o 13 g RO ONIF =24 OXIH06 1055 0z | 13 155 | 13 17:7 | 12 39:3 | 06 05 or | 13 303 | 13 3.5 | 12 53:3 | 03 03 or | 13 453 | 13 47°5 | 13 077 | 03 03
3., 13 oo 13 02:0 | 12 252 | 09 08 03 | 13 158 | 13 17:9 | 12 39'5 | 09 o8 o2 | 13 305 | 13 32.7 | 12 536 | 06 O 02| 13 455 | 13 478 | 13 079 | 06 06
04| 13 Oor-0 | 13 03-1 | 12 254 | T2 I.I 04| 13 160 | 13 182 | 12 397 | 12 1.1 03 | 13 308 | 13 330 | 12 538 | 09 o8 03 | 13 458 | 13 430 | 13 081 | 09 08
05| 13 013 | 13 034 | 12 257°| 15 13 ok i 18 1603 | 4% 18 | 12 seln | e 1 04|13 3101333212581 12 11 04 | 13 460 | 13 48:3 | 13 08:4 | X2 I
06 | 13 or-g 13 036 | 12 2579 | 18 16 06 | 13 165 | 13 187 | 12 402 | 18 16 05| 13 31-3 | 13 33:5 | I2 543 | 15 14 05 | 13 463 | 13 48:5 | 13 08:6 | 15 14
og 13 o1-8 | 13 039 | 12 261 | 21 1.8 07| 13 168 | 13 189 | 12 405 | 21 19 06 | 13 315 | 13 337 | 12 545 | 18 16 06 | 13 46'5 | 13 488 | 13 088 | 18 1.7
08 | 13 020 | 13 041 | 12 264 | 24 21 o8| 13 170 | 13 19:2 | 12 407 | 2.4 21 37| 13 318 | 13 340 | 12 548 | 21 19 07| 13 468 | 13 490 | 13 091 | 21 19
09 | 13 023 | 13 04:4 | 12 26:6 | 27 24 09 | 13 173 | 13 19:4 | 12 409 .| 27 24 o8 | 13 3200 | 13 342 | 12 550 | 2:4 22 o8| 13 470 | 13 49:3 | 13 093 | 2:4 22
10 | 13 02-5 | 13 046 | 12 26.9 30 26 0| 13 175 | 13 197 | 12 412 g 09 | 13 32:3 | 13 345 | 12 552 27 25 09 | 13 473 | 13 49:5 | 13 09:6 27 2§
11 [ 13 02-8 | 13 049 | 12 271 | 33 29 |~ |1 -8 . ; : : ; , ; ) : } ;
51 facorol s 3 178 | 13 199 | 12 414 33 29 10 | 13 32:5 | I3 347 | 12 55'S 30 27 10 | 13 475 | 13 498 | 13 09:8 30 28
: I3 03_ 3051 |12 273| 36 32 12 | 13 180 | 13 20-2 | 12 416 | 36 3-2 1| 13 328 | 13 350 | 12 557 | 33 30 11 | 13 47-8 | 13 500 | I3 100 | 33 31
Sl getscacegbinod g s 13| 13 183 | 13 204 | 12 419 | 39 35 12 | 13 330 | 13 352 | 12 560 | 36 33 12 | 13 480 | 13 503 | 13 103 | 36 33
R e e el e B E 14 (.13 18:5 | 13 207 | 12 421 | 42 37 a3 | 13333 [ 13 355 | 12 562 | 39 35 13| 13 483 | 13 so-5 | 13 10:5 | 39 3:6
15 | 13 038 | 13 059 | 12 280 | 45 39 15| 13 188 | 13 209 | 12 424 | 45 40 14| 13 335 | 13 357 | 12 564 | 42 38 14 ! 13 485 | 13 508 | 13 108 | 42 39
16 53 24:0: 1L} 3 °2" 12 28:3 | 48 42 16 | 13 190 | 13 212 | 12 426 | 48 43 15| 13 338 | 13 360 | 12 567 | 45§ 41 15| 13 488 | 13 s10 | 13 110 | 45 42
‘g 13 043 | 13 064 | 12 285 | §1I 4§ 17|13 193 | 13 214 | 12 428 | 51 45 16 | 13 330 | 13 362 | 12 569 | 48 44 16| 13 490 | 13 513 | 13 112 | 48 44
i 13 °4'g 13 02'6 12 288 | 54 47 18 | 13 19-5 |13 217 | 12 431 | §4 48 17| 13 34:3 | 13 365 | 12 572 | 51 46 17 ] 13 493 | 13 515 | 13 115 | s 47
2 pIRD4 S RIF9:) T RIZN 2900 527 | 50 19| 13 198 | 13 219 | 12 433 | §7 5T 18|13 345 | 13 367 | 12 574 | 54 49 18| 13 495 | 13 518 | 13 117 | 54 S50
20| 13 050 | 13 07-1 | 12 29-2 60 53 20| 13 200 | 13 222 | 12 436 oo | o% 19 | 13 348 | 13 37°0 | 12 57:6 57 52 19 | 13 498 | 13 52:0 | 13 120 57 53
21| 13 05-3 | 13 074 | 12 29-5 | 63 55 21| 13 203 | 13 22:4 | 12 438 | 63 56 20|13 350 | 13 372 | 12 579 | 60 55 20| 13 500 | 13 52:3 | 13 122 | 60 56
22| 13 05-5 | 13 077 | 12 297 [ 66 58 22 | 13 205 | 13 22.7 | 12 440 | 66 59 21 | 13 353 | 13 37:5 | 12 58:1.] 63 57 21| 13 503 | 13 s2-5 | 13 12.4 | 63 58
234 13 058 | 13 079 | 12 30-0 €9 60 23| 13 208 | 13 22:9 | 12 443 69 62 22 | 13 355 | 13 377 | 12 583 66 60 22 | 13 50-5 | 13 528 | 13 12:7 66 61
24 | 13 06-0 | 13 082 | 12 302 72 63 24| 13 210 | 13 “3-2 | 12 445 72 64 23| 13 358 | 13 380 | 12 586 69 63 23 | 13 508 | 13 530 | 13 129 69 64
25| 13 063 | 13 08:4 | 12 304 75 66 25 | 13 213 | 13 234 | 12 447 T8 le5 24 | 13 360 13 382 | 12 588 72 65 24 | 13 s1:0 | 13 53-3 | 13 131 72 67
20 0o \00 [ losnSrE e 7 [ 718 | 6% 26 | 13 21-5 | 13 237 | 12 450 | 78 70 25| 13 363 | 13 385 | 12 591 | 75 68 25| 13 s1-3 | 13 53-5 | 13 134 | 75 69
27 | 13 06-8 | 13 08-9 | 12 309 81 71 27| 13 21-8 | 13 239 | 12 452 81 72 26 | 13 36:5 | 13 387 | 12 59-3 2-8 71 26 | 13 s1-5 | 13 53-8 | 13 136 78 72
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