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THE SETTING MOON METHOD

BY: Herb Power
WA2WOM

It is possible to have successful moonbounce contacts with a fully
steerable antenna at one end of the circuit and an antenna pointing at
the horizon at the other. Either a rising or setting moon can be used.
In the method to be described, the eastern end of the circuit has an
antenna variable in azimuth only. The western end must have a fully
steerable antenna.

Follow the procedure below. This method has been used successfully
by stations in the New York and New Jersey areas to contact California.

Construct the following graph on a piece of ten squares to the 1/2
inch graph paper: Y axis --- North 26° through South 26°. This scale
should be 89 per inch and North 26° should be at the top of the page.
Mark this axis DECLINATION., X axis ~-- 2109 to 3109, This scale should
be 10° per inch with 210° on the left. Mark this axis AZIMUTH.

At the intersection of 00 DECLINATION and 270° AZIMUTH place a dot.
The following table lists LATITUDE vs AZIMUTH.

LAT. AZTIM, LAT. AZTM, LAT. AZTM, LAT: AZTIM.

31° 300.8° 360 302.89 4109 305.5° 46° 309.1°
320 401,19 377 303.3° &9° 306.2° 47° 310.0°
33° 301,59 389 303.8° 439 306.8° 48° 310.9°
340 301.9° 390 304.3° 44° 307.5° 499 311.9°
359 302.4° 40° 304,9° 459 308.3° 50° 313.0°

From the table select the AZIMUTH listed with your LATITUDE, place a
dot at the intersection of this AZIMUTH and NORTH 26° DECLINATION. Draw
a line between these two dots and continue it to the bottom of the graph.
This is the 0° ELEVATION line. Mark the following points along the 00°
DECLINATION line: 252°, 2579, 261° and 266°., Draw four lines, each paral-
lel to the first and passing through one of the points. These are the 59,
109, 150 and 209 ELEVATION lines.

This family of curves (only these are straight lines) should look
like the example. From the Nautical Almanac find the declination of the
moon at moonset. A line drawn along this DECLINATION line describes the
approximate path of the moon from 20° ELEVATION to Moonset. Since it takes
about two hours to move this 20° you can now approximate the ELEVATION and
AZTMUTH of the moon 2 hours prior to moonset.



It might be worthy to note that the 5, 10, 15 and 20 degree ELEVATION
lines are really not straight but for all intents and purposes the error
that is introduced is not significant for E,M.E. work. Also the major
error happens to be in the very high southern DECLINATIONS and this is not
a good period for E.M.E. work from the Northern Hemisphere.

No attempt was made to continue this chart higher than 20° so I have
no idea what would happen if an attempt was made to continue them. The
data for the chart can be found in Hydrographic Office Publication 214 and
anyone with the ambition can attempt to continue the chart.
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USING THE HP-35 TO LOCATE THE MOON

Derived by: W6PO and WA2WOM

The following procedure is a technique for using the Hewlett-Packard
HP-35 hand held calculator for determining the moon's AZIMUTH in relation
to true north, and the ELEVATION with respect to the local horizon for
the geographical location in question.

You must know the following:
1. LATITUDE in degrees for the geographical location (ex. 37.339).
2. LONGITUDE in degrees for the geographical location (ex. 122.139),

3. GHA (Greenwich Hour Angle) in degrees for the moon for the year,
month, day and hour in question (ex. Jume 2, 1973 at 1900 GMT;
GHA = 80.859),

4. DECLINATION in degrees for the moon for the year, month, day and
hour in question (ex. June 2, 1973 at 1900 GMT; DECLINATION =
N 23.36 ©).

The LATITUDE and LONGITUDE may be obtained from Aeronautical Charts,
City Engineers, good maps, etc.

The GHA and DECLINATION are obtainable from the "Nautical Almanac'.
The data are given in degrees and minutes. The minutes must be converted
to decimal parts of degrees. The DECLINATION is given as North or South
depending on whether the moon is above or below the celestial equator.
When the moon has a north DECLINATION the sign of the angle is plus, and
is minus for a south DECLINATION. The "Nautical Almanac' is published for
each year and is available from the Government Printing Office (no GPO
stock number), or from Government Bookstores. Another publication avail-
able from the same source is ''The American Ephemeris and Nautical Almanac'.
This publication is much harder to use for amateur radio purposes.

The equations used are those given in the attached reprint on page 24
from "The FEphemeris of the Sun, Polaris and Other Selected Stars" for the
year 1973. The Government Printing Office stock number for this publica-
tion is 2411-00038.

The equations as written and explained are applicable for the northern
latitudes.
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ELEVATION
[LONGITUDE| [ENTER] [GHA] [-] [DECLINATION] * [cOS]
[LariTUDE| [STO [cCOS] [pECcLINATTON * [s1§] [RCL]| [SIN]

=  ELEVATION

® CHS Must be used for Southern declinations.

The answer is the angle in degrees the moon is above the
local horizon.

AZIMUTH

[LaTiTupE| [sTO| [TAN] [ELEVATION] [rAN]| [DECLINATION] *

[s1n] [Rci] [cos] E] [ELEVATION] [COS] E E=] El = [A]

*  |CHS Must be used for Southern declinatioms.
To get the AZIMUTH from true North:
1. TIf the GHA is east of your longitude: A = AZIMUTH

2. If the GHA is west of your lomgitude: 360° -A = AZIMUTH

Example:
LATITUDE = 37.33°
LONGITUDE = 122.13°
GHA = 80.85° (June 2, 1973 at 1900 GMT)
DECLINATION = +23.36° (June 2, 1973 at 1900 GMT)
ELEVATION = 52.09°
AZIMUTH = 99.65°

For the special case where a station with a horizon antenna is using
the setting moon, the AZIMUTH at moonset is of some use.

AZIMUTH AT MOONSET

[DECLINATION]  [SIN] [LATITUDE| [cos] [F] [arc] [cos] [360]
A - senow

* Must be used for Southern declinations.




EXPLANATIONS FOR THE STELLAR OBSERVATIONS

The data in this Ephemeris are arranged for the surveying practice of the Bureau of Land Management;
the methods are useful in any survey where field observations are to be made for the ascertainment of the
direction of a line in terms of angular value referred to the true meridian at that place.

In most cases, data are available as to the approximate latitude and longitude of the observing station,
and preliminary determinations are made for the meridian and watch correction in terms of local mean time.
The observations of the stars then follow on an observing program arranged for what is needed, and to
sult the time of year, the latitude of the station, and other conditions that are factors.

A complete and well balanced stellar observing program will include: (1) the meridian passage of one
star for time and latitude; (2) Polaris for azimuth and latitude; and (3) two well placed stars, one easterly
and one westerly, both for azimuth, and one or both for time. The necessary verifications are thus accom-
plished. Instrumental uncertainties in the vertical angle readings are made apparent by this plan, and
are compensated by taking the means of offsetting values. An observation may be made to verify only
one or two values when the remainder are aiready well determined.

There are six stellar observing periods: (1) late afternoon, daylight; (2) early evening, twilight; (3)
Jater p. m., after dark, illumination required; (4) after midnight, ditto; (5) early morning, twilight; and (6)
after sunrise, daylight. The stars to be observed are chosen after deciding upon the observing period,
and making the selection according to the desired position in hour angle and declination.

The time of a star's transit is to be reduced from the tabulated value for the Greenwich meridian to
the longitude of the station; this is 10 seconds of time for each 15° (or one hour) of longitude, subtracted
for west longitude (see table of Sidereal Conversions, page 27); this will give the correct local mean time
at the moment of the star’s meridian passage. The next step is to anticipate the probable local mean time
of each observation, and the star's hour angle at that moment, to the east or to the west of the meridian.

The setting positions for the instrument in vertical angle (v) and in horizontal angle (A) are computed
on the basis of the assumed hour angle (t), the star’s declination (8), and the known or approximate latitude
(¢). This is done to secure a setting that is sufficiently accurate to bring the star within the field of the
telescope, especially if the observation is to be by daylight, or twilight; less accuracy is needed just for the
star's identification if the observation is to be made during starlight. The preliminary computations may
be made with 4-place tables. The true values are obtained by reduction of the observations. The reduc-
tions for stellar observations are similar to the methods applicable to observations of the sun, and employ
the same equations.

In all stellar observations, the true vertical angle (h) is equal to the observed vertical angle (v) minus the
refraction (r) in zenith distance; there is no correction for parallax. In observations of the sun, the true
vertical angle (h) is equal to (v) minus (r) plus parallax; see table, page 25,

In observations of the sun, the meridian passage and the hour angle (t) are in apparent solar time.
The equation of time is applied to give the watch correction in terms of local mean time.

In observations of a star, the hour angle (t) is in terms of a sidereal rate; a subtraction of 10 seconds
per hour will give the equivalent mean time hour angle. (Sidereal Conversions, page 27).

The following equations are regarded as the most useful for the methods stated above:
On the meridian, the vertical angle: h = 90° — o £ 8 ; (or) ¢ = 90° — h £ &
At any hour angle: sin h = cos t cos ¢ cos § + sin ¢ sin §

sin h
i cost = m—tan ¢ tan &
sin &
1 c0s A=————— —tangptanh
cos ¢ cos h
W i i sing .
The product ‘'sin ¢ sin §'' and the fraction 080 558 T are negative for south declinations.

The product '‘cos t cos ¢ cos §'" is negative for hour angles exceeding six hours or 90°,

The product ‘'tan ¢ tan &'' is subtracted for north declinations; added for south declinations.
i ., 1| positive north.

If the result for *'cos A ls{negative south.

positive less

negative more

By a stellar equal-altitude observation, the meridian is determined as the mean of two direction-
polntings; the latitude is not required; there are no corrections as to declination. A mean of the watch
readings at the moment of each observation is equivalent to a reading at the time of the star's meridian
passage. The latitude may be reduced from the maximum vertical angle at meridian passage.

The equations as written and explained above are applicable for the northern latitudes; suitable trans-
posltions are required for observations in the southern latitudes.

}the horizontal angle counts from the{

If the result for ‘'cos t"’ [s{ Ithe hour angle ls{ }than six hours or 90°,



USE OF TABLES OF COMPUTED ALTITUDE AND AZIMUTH

BY: Joe Reisert
W6FZJ

A simple method of calculating the AZIMUTH and ELEVATION for aiming
an EL-AZ mounted antenna at the moon is described herein. Two publications
obtainable from the Government Printing Office, or from a Government Book-
store, along with the longitude and latitude of the antenna are all that
are required. ''The Nautical Almanac" (published yearly) has tables giving
the location of the moon in GHA (Greenwich Hour Angle) and DECLINATION
North and South of the celestial equator for the year, month, day and time
(GMT) in question. The second publication is titled "Tables of Computed
Altitude and Azimuth" - H.O0. 214. This is a publication of the Hydrographic
Office which has tables for converting GHA and DECLINATION into AZIMUTH
and ELEVATION for a given latitude and longitude. There are several
volumes available. Only one volume is required for a specific geographic
location. Be certain to order the volume which includes your latitude.
For instance, Volume IV is for latitudes 309-399, inclusive.

Procedure
1. Turn to pages containing your local latitude.

a) The tables marked "DECLINATION SAME NAME AS LATITUDE" are for
North Declinations if your latitude is North.

b) The tables marked "DECLINATION CONTRARY NAME TO LATITUDE" are
for South Declinations if your latitude is North.

2. HA (Hour Angle) is normalized to your GHA (Greenwich Hour Angle)
east or west of your meridian. Therefore, renumber HA columns as
follows:

a) The column on the left hand side of each page is for descending
HA.

e.g.: If LHA (local hour angle) is 122° West longitude, re-
number 00° as 1220, 10 as 1219, 20 as 120°, etc.

b) The column on the right hand side of each page is for ascending
HA.

e.g.t If LHA is 1220 West longitude, renumber 00° as 1229,
10 as 1239, 20 as 1240, etc,

3. The numbers across the top of the columns are DECLINATIONS.
e.g.t 20 30" refers to a DECLINATION of 2° 30'. Just below

the DECLINATIONS are the local altitude and AZIMUTH
columns.



Example 1.

GHA 71° DECLINATION N 2° (These moon data from Nautical Almanac for
year, month, day, time (GMT) in question).

Local coordinates 122° West longitude, 36° North latitude.

Use the SAME page (since DECLINATION is the same (North) as com-
pared to the local North latitude).

Use the left hand HA column since GHA is east of your meridian
or before 122° longitude (GHA 122°), Go to HA 51° (which is re-
numbered as 71°) and across to DECLINATION equals 2°,

Read ALTITUDE 31© 57,6' and AZIMUTH 113.79°.

Example 2.

GHA 181° DECLINATION § 2° (From Nautical Almanac).
Local coordinates 1220 West longitude, 36° North latitude.

Use the CONTRARY page (since DECLINATION is contrary (South) as
compared to local North latitude).

Use the right hand HA column since GHA 181° is west of the 122°
local meridian. Go to HA 59° (which is renumbered 181°) and
across to DECLINATION of 20,

Read ALTITUDE 23° 19.4' and AZIMUTH 111.1°, True AZIMUTH equals

360 - (column reading) for a GHA greater than the local hour
angle. Therefore, 360° - 111,1° = 248,99,
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67
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57

52

47
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37
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DECLINATION SAME NAME AS LATITUDE (NORTH DECLINATION)

T
S

0° 00’

0° 30/

1° 00’

1° 30’

I 2° 00’

2° 30’

3° 00’

3° 307

Alt. Az,

Alt. Az,

Alt. AZ.

Alt. Az.

Alt. Az.

Alt, Az.

Alt, AZ

Alt. Az,

H.A

I

o

[}
=

° 7 AdAt °
5400.0 1001 180.0
5359.31.004 178.3
5357.11.006 176.6
5353.51.008 174.9
534851.011173.2

© T AdAL ©
5430.01.001 180.0
5429.31.004 178.3
5427.11.006176.6
542341008 174.8
5418.41.011173.1

° 7 Adat _°
5500.01.001 180,0
59.31.004 178.3
57.01.006 176.5
53.41.000174.8
48210111730

= AdaAr ©
5530.01.001 180 0
5529.31.004 178.2
5527.01.008 176.5
5523.31.000 174,7
5518.11.011173.0

° 7 AdA
56 00.0 1.001 180 0
5559.21.004 178.2
5557.01.006 176.4
5553.21.000174.6
55479 90111729

5630.01. 001 180 0
562921004 178.2
5626.91006176.4
5623.11.000 174.6
5617.8 9911172.8

T
570001 001 1800
5659.21.004 178.2
5656.91.006 176.3
5653.01.000 174.5
56476 012 172.7

e oadat °
5730.0 1.0m 180.0
5729.21.004 178.1
5726.91.007 176.3
5722910001744
57174 w912172.6

=S

122

(=]

5342.1 %913171.5
5334.2 99151699
5325.0 9018 168.2
5314.4 9820 166.6
5302.4 9822 164.9

5411.8 90131714
54 03.9 9016 169.7
53 54.6 9018 168.1
5343.8 9820 166.4
53 31.7 08 22164.7

6 9013 171.3
29 16 169.6
o018 167.9
o820 166.2
323 164.0

54
54
5
54
54
54
54
54

Smpaal

54

55114 914 171.2
5503.3 9916 169.5
5453.7 918 167.8
5442.7 es21 166.1
5430.3 0823 164.4

5541.2 0914 171.1
5532.9 9916 169.4
5523.2 9819 167.6
5512.1 e821165.9
54 59.6 9823 164.2

5610.9 9914 171.0
5602.6 0916 169.2
5552.8 9510 167.5
5541.5 9821 165.7
5528.8 o723 164.0

56 40.7 9914 170.9
56 32,2 9017 169.1
56 22.3 9310 167.3
56 10.9 9821 1G5.5
5558.1 9724 163.8

57104 9014 170.8
5701.9 9917 168.9
56 51.8 0319 167.1
5640.3 og22165.4
56 27.3 o724 163.6

(=]

Pk

5249.1 o724 163.3
5234.5 9726 161.7
5218.6 9620 160.1
5201.5 9531 158.6
5143.2 9533 157.0

5318.3 9725 163.1
5303.5 9727 161.5
52475 9620 150.9
5230.2 9531 158.3
5211.6 9533 156.8

0725 162.0
o727 161.3
9620 159.7
9531 158.1
9533 156.5

1 e 6
LR AR~
a3 b
]

52 58.:
52 40

ek Dl non

5416.6 9725 162.7
54015 s627 161.1
5345.1 9530 150.4
5327.4 9532157.8
5308.4 9534 156.2

5445.7 9725 162.5
54304 o528 160.8
5413.8 9630 159.2
5355.9 9532 157.6
53 36.7 943¢155.9

5514.8 9725 162.3
5459.3 9628 160.6
54425 0630 158.9
54244 0532157.3
5405.0 0434 155.7

5543.8 9726 162.1
5528.2 o623 160.4
5511.2 0631 158.7
5452.9 0533 157.0
5433.3 ¢435155.4

56129 9726 161.8
5557.0 9620 160.1
5539.8 9631 158.4
933 156.7
2435 155.1

.

127

132

L

5123.6 s435 155.5
5102.9 9335 154.0
5041.1 9338 152.5
5018.1 g240 151.1
4954.1 9142149.6

5151.9 9435155.2
5130.9 9337 153.7
5108.9 6330 152.2
5045.7 9240 150.8
5021.5 9142 149.3

52 20.
5158.9
5136.6
5113.2

9435 154.9
0337 153.4
9239 151.9
0241 150.4
5048.8 0143 140.0

5248.2 9436 154.7
5226.9 9338 153.1
5204.3 9230 151.6
5140.7 9241 15.01
5116.0 9143 148.7

5316.3 0436 154.4
5254.8 9335 152.8
5232.0 0240151.3
5208.1 p142149.8
5143.2 9143 148.3

5344.4 9436 154.1
5322.6 0333 152.5
5259.6 9240151.0
52355 9142149.5
5210.3 5044 148.0

5412.5 9337 153.8
53504 0330152.2
5327.2 9241 150.6
5302.8 9142 149.1
52374 0041 147.6

0337 153.5
9239 151.9
9241 150.3
5330.1 o143 148.8
5304.4 0045 147.3

ot

137

b

4929.1 po43 148.2
4903.0 o045 146.9
48360 8047 145.5
4808.0 3345 144.2
4739.2 5750 142.9

4956.2 9044 147.9
4929.9 8045146.5
49 02.6 8047 145.1
4834.4 8840 143.8
4805.3 8750 142.5

50 23.2 9044 147.0
49 56.7 8916 146.2
49292 g547 144.8
49 00.7 8540 143.4
48314 g750142.1

5050.2 9045 147.2
50234 sod6 145.8
4955.7 8848 144.4
4927.0 8749 143.1
48574 sr51141.7

5117.2 0045 146.9
5050.1 8047 145H.5
50221 8548 144.1
4953.2 8750 142,7
4923.3 8551 141.4

5144.0 8045 146.5
5116.7 so4d7 145.1
50 48.5 8340 143.7
5019.3 8750 142.3
4949.1 8552 141.0

5210.8 8946 146.1
5143.3 8348 144.7
5114.8 8740143.3
5045.3 s7s51141.9
5014.9 s652140.6

5237.6 8046 145.8
5209.8 8348 144.3
87 50 142.9
8651 141.5
8553 140.2

b

b

47094 865 141.6
4638.8 8552 140.3
46074 8554 139.1
45352 8455 1379
4502.3 835 136.7

47 35.3 8851 141.2
4704.5 8553 139.9
4632.8 e554 138.7
46 00.4 8155 137.5
4527.2 ;157136.3

4801.1 8452 140.8
47 30.0 8553 130.6
4658.2 8151 138.3
4625.5 8356 137.1
4552.1 8357 135.9

4826.9 8552 140.4
47555 8554 139.2
47234 8455 137.9
46 50.5 8356 136.7
4616.8 8257 135.5

4852.5 8553 140.0
4821.0 8554 138.8
47 48.6 8455 137.5
47154 8357 136.3
46 41.5 8258 135.1

49181 8553 139.6
4846.3 8451 138.4
4813.6 8356 137.1
4740.2 3357 135.9
4706.0

5258 134.6

49436 8551 130.2
49 11.5 8455 137.9
48386 8356 136.7
48049 g257135.4
4730.5 8150 134.2

1 85514 138.8
7 8455 137.5
.5 8357 136.2
6 8258 135.0
9 8159 133.8

[

142

147

vhwt\’b—'g ORI W=D CR~TEN W~ O LTI W

44286 8257 135.5
43543 s258 134.4
4319.3 8150 133.2
4243.6 soc0 132.1
42073 7962131.1

44 53.3 8258 135.1
4418.7 8159 134.0
43435 8160 132.8
43075 8061 131.7
4231.0 7062 130.7

4517.9 8258 134.7
4443.1 8150 133.6
4407.6 8060 132.4
43314 7961131.3
42547, 7062 130.2

45424 8258 134.3
4507.3 s160133.1
4431.6 so61 132.0
4355.2 71962 130.9
43182 7863 129.8

46 06.8 8159 133.9
4531.5 8060 132.7
44555 s061 131.6
4418.9 7962130.5
43417 7803 129.4

46 31.1
4555.6
4519.3
4425
4405.0

8159 133.5
8060 132.3
7961 131.2
7862 130.0
7863 128.9

46 55.4 8160 133.0
4619.5 so61131.9
45431 79621307
4506.0 7863129.6
44 28.3 7764 128.5

8060 132.6
79610 131.4
7962 130.3
7863 129.2
7764 128.1

[H]
ORI S| DO0~TDREU H QI B~ O[O 00 =TT Q| A G b = D[ D 00 ~T T | W= SO
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o2

4130.4 7862 130.0
4052.9 7863 129.0
4014.9 7764128.0
3936.4 7665127.0
38574 7666 126.0

4153.9 7363 129.6
4116.2 7764 128.6
40 38.0 7765127.5
3959.2 7665126.5
39200 7566 125.6

4217.3 63 129.2
4139.4 7764 128.1
4101.0 7565 127.1
4022.0 7666 126.1
39425 7567 125.1

12406 8611287
42025 764 127.7
4123.8 7065 120.7
4044.6 7565 125.7
400&0 7567 124.7

4303.9 7764 128.3
42255 7665 127.3
41 46.6 7666 126.2
4107.2 7566 125.2
4027.3 7467124.3

7764 127.9
7665 126.8
7506 125.8
7567 124.8
7468 123.8

4327.0
42484
4209.3
41297
4049.6

43500 7765127.4
4311.2 7666 126.4
42318 7566 125.4
4152.0 7467 124.4
41117 7468 123.4

7665 127.0
7568 125.9
7567 124.9
7468 123.9
73681229

42143
4133.7

1)
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3817.8 7567 125.0
37379 74671241
36574 7468 123.1
3616.6 7360 122.2
35353 7260 121.3

3840.3 7567 124.6
3800.1 7463123.6
37194 71368 122.7
3638.4 7360 121.8
3556.9 7270 120.9

3902.6 7467 124.2
38222 7463123.2
37414 1300122.3
3700.1 7260 121.4
3618.5 7270120.5

7468 123.7

3639.9

3947.0 7408 123.3
3906.2 7360 122.3
38249 7260121.4
37433 7270120.5
37013 1171 119.6

4009.0
3928.0
1846.6
3804.8
37226

7368 122.8
7360 121.9
7270 121.0
7170 120,1
71'1119.2

4030.9 7360122.4
3949.7 7260 121.4
3908.1 7270120.5
3826.1 7171 119.6
3743.7 1071 118.7

4052.8
40114
3929.6
38474
3804.8

7360 121.9
7270 121.0
71701201
171119.2
7072118.3

b,

Y

3453.6 7270 120.4
3411.6 11711 119.6
33292 7071 118.7
32465 072117.9
32034 c072117.1

3515.1 7170120.0
34329 n71119.2
3350.3 7072118.3
33074 7072117.5
32242 6273 116.6

3536.5 7171 119.6
34541 7071 118.7
U113 70721179
3328.3 e072117.0
32449 c073116.2

3551.7
3515.2
34323
33490
33054

71 TIN19.2
70 724l 8.3
7072 4
6973 11\46
6873 115%

36189 7071 118.7
3536.2 7072 117.8
3453.1 e072117.0
3409.7 go73 116.2

36400 7072 118.3
3557.1 7072 117.4
3513.8 6973 116.6
3430.2 ea73 115.7

3346.3 6574 114.9

3701.0 7072117.8
3617.9 6072117.0
35344 po73116.1
3450.7 e873115.3
3406.7 6874 114.5

3721.8
36 38.6
3555.0
5111
34269

6a72117.4
6973 116.5
6873 1157
6874114.8
6774 114.0

i

ot

31200 6073 116.3
3036.4 6873 115.5
29524 63741147
29081 6774 113.9
2823.6 67751131

3140.6 6973 115.8
3056.8 es74115.0
3012.7 6874 114.2
29283 6774 113.5
2843.6 6775112.7

3201.2 6373 115.4
3117.2 6874 114.6
3032.9 6774113.8
29484 o775113.0
2903.6 6675112.3

3221.6
31374 6774 114.2
3053.0 6774 113.4
3008.3 e075112.6
29234 c675111.8

6374 115.0N

33259 6873 115.3

30282 6575 112.2
20432 a5 111.4

13302.2 677¢ 114.1
3217.7 6775 113.3
13133.0 6675 112.5
3048.0 6675111.7
3002.8 6576 111.0

33223 ¢774113.6
3237.7 67751129
31529 66751121
3107.8 6576111.3
30224 6576 110.5

33424
3257.6
32126
31274
30419

6775 113.2
6675112.4
6675 111.6
6576 110.9
6576 110.1

o

[}

2738.9 6675 112.4
2653.9 6676 111.6
2608.6 6576 110.9
25232 6576 110.2
24375 6576 109.5

2758.7 e675 111.9
2713.6 6676 111.2
2628.2 6576 110.5
2542.6 6576 109.7
2456.9 6177 109.0

28185 6675111.5
27332 6576110.8
2647.8 6576 110.0
2602.0 6576 109.3
2516.1 6477 108,6

2838.2 6676 111.1
2752.8 6576 110,4
2707.2 657 109.6
2621.4 e177 108.9
2535.4 6477 108.2

28579 5576 110.7
2812.3 6576 109.9
27266 6477109.2
26 40.6 6177 108.5
2554.5 6477 107.8

29174 6576 110.2
2831.7 6575 109.5
2745.9 5177 108.8
2659.8 6477 108.0
2613.6 6377 107.3

2936.9 6576 109.8
6177 109.1
6477 108.3
6477 107.6
63 78 106.9

2956.2
29103
2824.2
2731.9
2651.5

8475 109.3
64 77 108.6
8477 107.9
6177 107.2
63 78 106.5

o

-]

2351.6 o177 108.7
2305.6 6477 108.0
2219.3 6477 107.4
21329 6378 106.7
2046.3 6378 106.0

24 10.9 8477 108.3
2324.7 6177 107.6
2238.3 6378 106.9
2151.8 6378 106.3
2105.1 6378 105.6

2430.0 6177 107.9
2343.8 6377 107.2
22573 8378 106.5
2210.7 6378 105.8
21239 6278 105.2

2449.2 &4 77 107.5
24 02.8 6378 106.8
2316.2 6375 106.1
2229.5 6378 105.4
2142.6 6278 104.7

2508.2 6377 107.1
2421.7 6078 106.4
2335.0 6378 105.7
2248.2 6278 105.0
2201.3 6278 104.3

25271.1 8378 106.6
24 40.6 6378 105.9
2353.8 6278 105.2
2306.9 e278 104.6
2219.8 6270103.9

6378 106.2
6278 105.5
6278 104.8
6279 104.1
6270 103.5

26 04.8
25
24

63 78 105.8
6278 105.1
6278 104.4
6270 103.7
6179 103.0

15,
31
2344,

22 56..
2209

-2l

1959.6 6378 105.3
1912.7 6278 104.7
1825.7 6279 104.0
17385 6270 103.4
1651.2 6179 102.7

20183 6278 104.9
1931.3 6279 104.3
1844.2 6270 103.6
1757.0 6279 102.9
1709.6 6170 102.3

2037.0 6278 104.5
1949.9 6279 103.8
1902.7 627 103.2
18154 6179 102.5
1728.0 6170 101.9

2055.6 6279 104.1
2008.5 c270 103.4
1921.2 6179 102.8
1833.8 6170 102.1
1746.3 6179 101.5

2114.2 6279 103.7
2026.9 6179 103.0
1939.6 6170 102.3
1852.1 6170 101.7
1804.5 6179 101.1

2132.7 6270 103.2
2045.3 6179 102.6
19579 €179 101.9
19104 6170 101.3
1822.7 o180 100.6

6170 102.8
61701021
6179 101.5
61 80 100.9

1840.8 5080 100.2

6170 102.4
6170 101.7
6170 101.1
6080 100.4
G080 99.8

= :z:a.—._

21224
20344
1946.7
1858.9

[~}
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16038 6179 102.1
1516.3 e1 70 101.4
1428.7 6180 100.8
13409 e0s0 100.2
1253.1 cos0 99.6

1622.1 6179 101.7
1534.5 e180 101.0
1446.8 6180 100.4
1359.1 goso 99.8
1311.2 080 99.2

16404 6170 101.2
1552.7 6180 100.6
1505.0 080 100.0
1417.1 cos0 99.4
1329.2 woso 9B.7

16 58.6 6180 100.8
1610.9 8030 100.2
1523.1 s080 90.6
1435.2 s0s0 90.0
1347.2 eos0 98.3

1716.8 6180 100.4
1629.0 enso 99.8
1541.1 eosn 99.2
1453.2 sngo 98.5
14051 evs0 97.9

17 34.9 s080 100.0
1647.1 sos0 909.4
1559.2 so80 98.7
1511.1 080 98.1
14230 s080 97.5

1753.0
1705.1
1617.1
1529.0
14409

6080 99.6
s 99.0
60 80
60 80
50 80

1811.0
1723.1
16 35.0
1546.9
14 58.7

6080 99.2
6080 98.5
s 97.9
sa80 97.3
5080 96.7

-3

-3

12052 080 99.0
11172 sos0 98.3
1029.1 eos0 97.7
941.0 sosp 97.1
852.8 5980 96.5

1223.2 6080 98.5
11352 soso 97.9
1047.1 6080 97.3
958.9 6080
910.6 5980

12412 cos0 98.1
1153.1 e080 97.5
11049 cosn 96.9
1016.7 5580 96.3
9284 s981 95.7

1259.1 coso 97.7
1211.0 080 97.1
1122.8 so80 96G.5
1034.5 5980 95.9
946.2 w81 95.3

1317.0 s0s0 97.3
12289 sos0 96.7
1140.6 5080 96.1
10523 5081 95.5
10040 so81 94.9

13349 5080 96.9
1246.7 ses0 90.3
11584 5981 95.7
111001 681 95.1
1021.7 so81 94.5

13527
13045
1216.1
1127.8
1039.4

5980 &
59 81
5281
5981
59 81

1410.5
13222
1233.9
1145.5
10 57.0

5080 96.1
5981 95.5
sl 94.9
5081 94.3
som 93,7

-3

(= =Rs K e Tl

o

804.6 5080 959
716.2 5081 95.3
6279 5081 94.7
539.5 581 94.1

8224 5981
734.0 5081
645.6 5081
557.2 5981
508.8 s081

840.1 s081 95.1
7518 so81 94.5
703.3 8 93.9
6149 5081 93.3
5264 5081 92,7

857.9 sa81 94.7
809.5 s081 94.1
721.0 5981 93.5
632.6 5081 92.9
544.1 sus 92.3

915.6 5981 04.3
827.2 som 93.7
738.7 so81 93.1
650.2 5081 92.5
601.7 5081 91.9

933.3 s081 93.9
B44.8 so81 93.3
7564 081 92.7
7079 s98 92,1
619.3 5081 91.5

950.9
902.5
814.0
725.5
636.9

5981 ©
5981
59 81
59 81
5081 ¢

5681 93.1
5681 92.5
5081 91.9
743.1 5081 91.3
654.5 so81 90.7

1008.6
920.1
831.6

[

Da LT b

5132 so81 91,3

530.8 5981 90.9

548.4 sv81

606.0 so81 90.1
5175 s981 89.5

©o =z}
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162

167

172

17

182

187

192

197

202

207

16— 05158-1



122

117

12

107

102

97

92

87

82

77

72

67

62

57

52

47

42

DECLINATION CONTRARY NAME TO LATITUDE (SOUTH DECLINATION)

159

=
o

0° 00’

0° 30’

1° 00/

1° 30’

2° 00’

2° 3¢/

3° 00’

3° 30’

Alt. AZ,

Alt. Az,

Alt, AZ.

Alt. AZ.

Alt. Az,

Alt. Az,

Alt. Az,

Alt, Az,

=
S

Lat.

o

>
=)

° foadag ®
5400.01.00t 180.0
5359.31.004 178.3
5357.11.006 176.6
5353.51.008174.9
534851011 173.2

7 AdAt °
5330.01.001 180.0
5329.31.004178.3
5327.21.006 176.6
5323.61.008175.0
5318.61.011173.3

5+ AdAT °
5300.01.001 180.0
5259.31.004 178.3
5257.21.006 176.7
5253.71.008175.0
5248.81.010173.4

T 7 adar
5230.01.00t 180.0
5229.31.003178.4
5221.21.006 176.7
5223.T1.008175.1
521891.010173.4

° 7 AdAt ©
5200.01.001 180.0
5159.31.003178.4
5157.31.006 176.8
5153.81.008175.1
5149.01.010173.5

e 4 AdAt @
5130.0 1.001 180.0
5129.31.003178.4
5127.31.006 176.8
5123.91.008175,2
5119.11.010173.6

° 7 Adat ©
5100.01.001 180.0
5059.31.003 178.4
5057.31.006 176.8
5054,01.008175.2
5049.31.010173.7

S 7 AdAL ©
5030.01.001 180.0
5029.31.003 178.4
5027.31.006 176.9
5024.01.008175.3
5019.41.010173.7

oS Y

36°
122

=

5342.1 w013171.5
5334.2 0915169.9
5325.0 0518 168.2
5314.4 0320 166.6
5302.4 93 22164.9

53123 w13171.6
53045 9915170.0
52554 0017 168.3
5244.9 9320 166.7
5233.1 o822 165.1

52425 9013 171.7
5234.8 9915170.1
5225.8 o017 168.5
52154 9320 166.9
5203.7 9822 165.3

5212.7 913171.8
5205.1 9015170.2
5156.2 9917 168.6
5145.9 6319 167.0
51344 9321 165.4

51429 9012 171.9
51354 9015 170.3
5126.6 9017 168.7
51164 9310 167.2
5105.0 9821 165.6

5113.1 90121720
5105.7 9915 170.4
5056.9 9017 168.9
50 46.9 9810 167.3
50 35.6 9821 165,7

5043.3 9912172.1
5035.9 9014 170.5
5027.3 9017 169.0
50174 o319 167.4
5006.2 9821 165.9

50134 9912172.2
5006.2 9014 170.6
4957.7 9916 169.1
4947.8 0818 167.6
49 36.8 9821 166.1

>

Tt

5249.1 9724 163.3
52345 o726 161.7
5218.6 9020 160.1
5201.5 s631 158.6
5143.2 9533 157.0

65219.9 9724 163.5
5205.5 9726 161.9
5149.8 0628 160.3
5132.8 9530 158.8
5114.7 9532 157.3

5150.7 0724 163.7
5136.4 o726 162.1
5120.9 9628 160.6
51 04.1 9630 159.0
5046.2 9532 157.5

5121.5 ¢72¢ 163.9
51074 9726 162.3
5052.0 9528 160.8
5035.4 ¢530150.3
5017.6 9532 157.8

5052.3 9723 164.0
5038.3 9725162.5
5023.1 e627 161.0
5006.7 9620 159.5
4948.1 9531 158.0

5023.0 p323 164.2
5009.2 9725 162.7
49541 9727 161.2
4937.9 9620159.7
49205 8531 158.2

4953.7 9323 164.4
4940.1 9725 162.9
4925.2 o727 161.4
4909.1 9620 159.9
4851.8 9531 158.5

49 24.5 9323 164.6
49109 9725163.1
4856.2 9727 161.6
4840.2 9528 160.1
4823.2 9630 158.7

)

127

132
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51236 9435155.5
5102.9 9335 154.0
5041.1 0333 152.5
50181 9240151.1
4954.1 0142149.6

50553 0434 155.8
5034.8 0136 154.3
5013.2 9333152.8
49 50.5 9240 151.4
49 26.7 91 41 150.0

5027.0 9434 156.0
5006.7 9436 154.5
4945.3 0338 153.1
4922.8 02301517
4859.2 9241 150.3

49 58.7 9533 156.3
4938.6 0435 154.8
49174 9337 153.4
4855.1 9239 152.0
48 31.7 9241 150.6

4930.3 0533 156.5
49104 9435 155.1
48494 9337 153.7
48 27.3 9339 152.2
4804.2 9240 150.9

4901.9 9533 156.8
4842.2 9435155.3
4821.4 0336 153.9
4759.5 0333152.5
4736.6 9240151,2

4833.4 9533 157.0
4813.9 9434 155.6
4753.3 0435 154.2
4731.7 338 152,8
4709.0 0240151.4

4805.0 9532 157.3
47456 0431 155.8
4725.2 9435 154.4
4703.8 p338153.1
4641.3 0230 151.7

Iy

137

tt\g W™

4929.1 %043 148.2
4903.0 p045146.9
4836.0 8047 145.5
4808.0 s345144.2
4739.2 8750 142.9

4901.9 0143 148.6
4836.1 0045147.2
4809.3 8046145.8
4741.6 8348 144.5
4712.9 8749 143.2

4834.7 9143148.9
4800.1 0044 147.5
47425 8046 146.2
4715.0 8347 144.9
46 46.7 8849 143.6

48074 9142149.2
47420 9044 147.8
4715.7 8945 146.5
4648.5 8047 145.2
4620.3 8348 143.9

4740.1 9142 149.5
4714.9 9043148.2
46 48.8 0045 146.8
46 21.8 8047 1455
4553.9 8348 144.3

47 12.7 9142 149.8
46 47.8 9143 148.5
46 21.9 o045 147.2
4555.1 8946 1459
45275 8848 144.6

46 45.3 9141 150.1
4620.6 0143 148,8
45549 0044 147.5
45284 8046 146.2
4500.9 8047 144.9

4617.8 9241 150.4
4553.3 0142 149.1
4527.9 014 147.8
4501.6 8945 146.5
44 34.4 8047 145.3

S ORI DD W

b

142

47094 8651 141.6
46 38.8 8652 140.3
46074 855¢139.1
4535.2 8155 137.9
4502.3 835 136.7

46 43.4 8751 141.9
46 13.1 8652 140.7
4542.0 3553 139.5
4510.0 845£138.3
4437.3 8356 137.1

4617.4 8750 142.3
4547.3 ss52 141.1
45164 8553 139.8
44447 8554 138.6
44122 8455 137.5

4551.3 8750 142.7
45214 ge51141.4
44508 g6 52 140.2
4419.3 8554 139.0
4347.1 8455 137.8

4525.1 8749 143.0
4455.5 8751 141.8
44251 8652 140.6
43539 8553 139.4
4321.9 8454 138.2

4458.9 ss49 143.4
44295 8750 142.1
4359.3 8652 140.9
43283 8553 139.7
4256.6 8451 138.6

44 32,6 ss4p 143.7
4403.5 87501425
4333.5 so51 141.3
4302.7 8553 140.1
42 31.2 8554 138.9

4406.3 8848 144.0
4337.3 8750 1428
43076 8651 141.6
4237.1 8652 140.4
4205.8 8553 139.3

147

4428.6 8257135.5
4354.3 s258134.4
4319.3 8150 133.2
4243.6 80601321
4207.3 7962131.1

44 03.9 8357 135.9
4329.8 8258 134.8
42.55.0 8150 133.7
4219.5 so60 132.6
41435 s061131.5

4339.1 8356 136.3
4305.2 8238 135.2
4230.6 8156 134.0
4155.4 8160133.0
4119.6 s061131.9

43 14.1 8356 136.7
42405 8257 135.5
4206.2 8258 134.4
41 31.2 8150 133.4
4055.6 s060 132.3

4249.2 8356 137.1
4215.7 8357135.9
4141.6 8258 134.8
41069 8159 133.7
4031.5 8060 132.7

42241 8455 137.4
4150.9 8356 136.3
4117.0 8258 135.2
40425 8150 134.1
4007.4 8160 133.1

4159.0 8455137.8
4126.0 8356 136.7
40524 8257 135.6
4018.1 8288 134.5
3943.1 8150 133.4

4] 33.8 8455 138.2
4101.0 835 137.1
40 27.6 8357 136.0
3953.6 8258 134.9
3918.8 5150 133.8

b
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152

(0]

41304 7862130.0
4052.9 7863 120.0
4014.9 7761 128.0
39364 7665127.0
38574 7666 126.0

4106.8 79062130.4
4029.6 7863 129.4
3951.8 7764 128.4
39135 es127.4
3834.6 7666 126.4

4043.1 7962 130.8
4006.1 7863 129.8
3928.6 7861 128.8
38504 7764 127.8
3811.8 7605 126.8

40194 me6 131.2
3942.6 7062 130.2
3905.2 7863 120.2
38273 1764 128,2
3748.9 7665 127.2

3955.5 8061 131.6
3919.0 7062 130.6
3841.8 7863 129.6
38041 77641286
37260 7764 127.6

3931.6 soet 132.0
3855.3 7062 131.0
3818.3 7862 130.0
37409 7863 129.0
3702.9 7764 128.0

3907.6 s060 132.4
3831.5 7061 131.4
37548 7962 130.4
37175 18631294
3639.8 7764 1284

38435 s060132.8
3807.6 s061131.8
37311 7962 130.8
3654.1 7863 129.8
3616.5 7863 128.8

S

157

o,

3817.8 71567 125.0
37379 74671241
36574 7468123.1
3616.6 7360 122.2
35353 7260 121.3

3755.3 75686 125.4
37155 75671245
3635.3 7468 123.6
3554.7 1368 122,6
3513.6 1360121.8

3732.7 7506 125.8
3653.1 7567 124.9
3613.1 He7124.0
3532.6 7308 123.1
34518 7360 122.2

3770.0 7666 126.3
3630.7 7566 125.3
3550.8 7467124.4
3510.6 7468 123.5
34299 165 122.6

3647.3 7665 126.7
3608.1 7506 1257
35285 7567 124.8
3484 7468123.9
3407.9 7368 123.0

36244 7665 127.1
3545.4 7666 126.1
3506.0 75066 125.2
3426.1 7467 124.3
3345.8 7468 123.4

36015 7765 127.5
3522.7 7065 126.5
34435 7566 125.6
3403.8 7567 124.7
3323.7 1408 123.8

35385 7764 127.9
3459.9 7665 126.9
34209 7666 126.0
33414 w7 125.1
33014 74671242

e
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34536 72701204
3411.6 7171 119.6
3329.2 vom 118.7
32465 072117.9
32034 e072117.1

34321 7270120.9
33503 7170120.0
3308.0 m71119.2
32255 10721183
31426 7072117.5

34105 7260 121.3
33288 7270120.4
3246.8 7171 119.6
32044 7071 118.7
3121.6 7072117.9

3348.8 7360 121.7
33073 7270 120.8

32254 7170120.0
3M43.8\1171119.2
3100.6 Yo72118.3

3327.0 7380 122.1
3245.7 7260 121.3
3204.0 7270 1204
3121.9 7171 119.6
30395 7071 118.7

3305.1 7360 122.5
32240 7260 121.7
31425 72701208
31006 71701200
30184 7171119.2

32431 7363122.9
3202.2 7369 122,1
31209 7270 121.2
3039.2 7270 120.4
2957.1 71711 119.6

32211 7468 123.3
3140.3 7360 122.5
3059.2 7260 121.6
3017.7 7270120.8
29358 7170 120.0

s W20 D D Co ~3 O3 L~ Co i
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162

167

31200 e073116.3
30364 a373115.5
29524 6374 114.7
2908.1 6774 113.9
2823.6 6775113.1

30594 6973 116.7
3015.8 6973 115.9
29320 es74115.1
28479 eg74 114.3
28035 6774 113.5

3038.6 072 117.1
2955.2 6073116.3
2911.6 6873 115.5
28276 as74 114.7
27434 6774 114.0

2723.1

2956.8 7072 117.9
2913.8 eo72117.1
28304 6073 116.3
2746.8 6873 115.6
2702.8 6874 114.8

29358 7071 118.3
28529 0721175
2809.7 s072116.8
2726.2 6973 116.0
2642.5 6873 115.2

2914.7 7om 118.7
28320 7072117.9
2749.0 6972 117,2
27056 6073 116.4
2622.0 6873 115.6

28536 n171119.2
2811.0 7071 118.4
2728.1 w072 117.6
2645.0 6972 116.8
26015 6073 116.0

gtotx:\zc:

172

27389 e675112.4
26539 o675111.6
26 08.6 6576 110.9
2523.2 6576 110.2
24315 6576 109.5

27189 6775 112.8
2634.0 6675112,0
2548.9 6676 111.3
2503.6 6576 110.6
2418.1 6576 109.9

2658.9 6775113.2
2614.2 6675 112.5
2529.2 6675 111.7
2444.0 6676 111.0
23586 676 110.3

26 38.8
2554.2
25094
24243
2339.0

8576 110.7

2618.6 6774 114.0
2534.2 6775 113.3
24495 0675 112.6

23194 c676 111.1

2558.4 o374 114.5
2514.1 6774113.7
24295 6775 113.0
12344.7 6675 112.2
2259.7 6675 111.5

25381 6874 1149
24539 e774114.1
24095 6774 113.4
23248 66751127
22399 es75111.9

2517.7 6873 115.3
2433.7 e84 114.5
23494 6774 113.8
23049 6775 113.1
22201 6675112.3
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2351.6 6177 108.7
2305.6 e177 108.0
22193 6177 107.4
21329 6378 106,7
2046.3 6378 106.0

2332.3 6477 109.2
2246.4 6477 108.5
22002 6177 107.8
2113.9 377 107.1
20274 w378106.4

2312.9 6576 100.6
22211 o177 108.9
2141.1 6177 108.2
2054.9 6177 107.5
2008.5 6378 100.8

22535
2207.8
2121.8
20358
19495

6576 110.0
6577 109.3
64 77 108.6
6477 107.9
6377 107.2

6576 110.4
6576 109.7
6477 109.0
64177 108.3
1930.4 6477 107.6

2340
21484
21026
2016.6

22144 6576 110.8
21289 6576 110.1
2043.2 6576 109.4
19574 6477 108.7
1911.3 6477 108.1

21548 e675111,2
21094 6576 110.5
2023.8 6576 109.8
1938.1 €477 109.1
1852.1 6477 1085

21351 e675111.6
2049.8 6576 110.9
20044 6576 110.2
1918.7 657 109.5
1832.9 6177 108.9
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1959.6 6378 105.3
1912.7 6278 104.7
1825.7 6279 104.0
17385 6270 103.4
1651.2 6179 102.7

1940.8 6378 105.7
1854.0 s278105.1
1807.1 6278 104.4
1720.0 6270 103.8
16 32.8 6279 103.1

1921.9 6378 106.2
1835.2 6378 105.5
17484 62758 104.8
17014 6279 104.2
1614.3 6279 103.5

1903.0
1816.4
1729.7
1642.8
1555.7

6378 106.6
6375 105.9
6278 105.2
6278 104.6
6279 103.9

1844.1 6375 107.0
1757.6 6378 106.3
17109 6378 105.7
16 24.1 6278 105.0
15371 6278 104.4

1825.1 6377 107.4
17 38.7 6378 106.7
16 52.1 a378 106.1
16 05.4 6278 105.4
1518.5 278 104.8

1806.0 6477 107.8
1719.7 6377 107.1
16 33.2 6378 106.5
1546.6 6378 105.8
1459.8 6278 105.2

1746.9 6177 108.2
1700.7 6377 107.5
16 14.3 6378 106.9
1527.8 6378 106.2
1441.1 6278 105.6
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1603.8 6179 102.1
1516.3 o179 101.4
1428.7 6180 100.8
13 40.9 coso 100.2
1253.1 coso 99.6

1545.4 6179 102.5
1458.0 6179 101.9
14104 6179 101.2
13 22.8 6180 100.6
12 35.0 ens0 100.0

1527.0 6179 102.9
1439.6 6170 102.3
1352.1 6170 101.6
1304.5 6180 101.0
1216.8 6180 100.4

1508.5
1421.2
1333.8
1246.3
1158.7

6270 103.3
6179 102.7
6179 102,0
6179101.4
6150 100.8

1450.0 6279 103.7
1402.8 6270 103.1
1315.5 6179 102.4
1228.0 6170 101.8
11405 6170101.2

14 31.5 6279 104.1
1344.3 6279 103.5
1257.1 61790 102.9
1209.7 6179 102.2
1122.2 6170 101.6

1412.9 6278 104.5
1325.8 6270 103.9
1238.6 6170 103.3
11513 6170 102.6
1103.9 617 102.0

1354.3 6278 104.9
1307.3 6278 104.3
1220.2 6270 103.7
1133.0 6170 103.0
10456 6170 102.4
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1205.2 coso 99.0
1117.2 600 98.3
1029.]1 coso 97.7
941.0 cos0 97.1
8528 5080 96.5

1147.1 eogo 99.4
1059.2 e080 98.7
1011.2 coso 98.1
9231 e080 97.5
834.9 eos0 96.9

1129.1 s080 99.8
1041.2 eos0 99.2
953.2 coso
905.2 6080
817.1 anso

11109 s0s0 100.2
10231 sos0 99.6
9352 6080 98.9
847.2 soan 98.3

7592 e0s0 97.7

1052.8 6150 100,6
1005.0 s080 100.0
917.2 cos0 99.4
829.2 sosn 98.7
741.2 6080 98.1

1034.6 6180 101.0
946.9 6080 100.4
859.1 6080 99.8
8112 s080 99.1
7233 e0s0 98.5

10164 6179 101.4
928.7 6180 100.8
841.0 6080 100.2
753.2 c0s0 99.6
7053 e0s0 98.9

958.1 6179101.8
910.6 6170101.2
8229 6080 100.6
735.1 e0g0 100,0
647.3 s0s0 99.4

~3
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804.6 5080 95.9
716.2 5081 95.3
6279 5081 94.7
539.5 so81 94.1

746.7 so80 96.3
658.5 5981 95.7
610.1 5081 95.1
521.8 5081 94.5

7289 6050
6406 5980
5524 sas1
504.0 5981

T1.0 sosp 97.1
6228 5080 96.5
5346 5980 95.9

653.1 e0s0 97.5
605.0 6080 96,9
516.8 s080 96.3

6352 cos0 97.9
5471 sos0 97.3

6173 sos0 98.3
529.2 6080 97.7

559.3 cos0 98.7
511.3 sos0 98.1
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182

187

192

197

202

18—e5188-1



