v 15

TRANSLATION

ON THE ADJUSTMENT OF ARTIFICIAL EARTH SATELLITE
POSITICNS TO STARS

By

B. N. Himmelfarb

FOREIGN TECHNOLOGY
DIVISION

AIR FORCE SYSTEMS COMMAND

WRIGHT-PATTERSON AIR FORCE BASE
OHIO

pDDC

R
W JUNS 1363
I
LIEUGEIY &

TISIA D




UNEDITED ROUGH DRAFT TRANSLATION

ON THE ADJUSTMENT OF ARTIFICIAL EARTH SATELLITE
POSITIONS TO STARS

By: B. N. Hlmmelfarb
English Pages: 5
Scurce: Russian Periodical, Byulleten' Stantsiy Upticheskogo

Nablyudeniya iskusstv. Sputnikov Zemli, Nr. 10, 190,
pp. &-10

=44

5/35-62-0-4=5«56
THIS TRANSLATION IS A RENDITION OF THE ORIGl.
NAL FOREIGN TEXT WITHOUT ANY ANALYTICAL OR
EDITORIAL COMMENT. STATEMENTS OR TH!ORI!S_ PREPARED BY;:
ADVOCATEDOR IMPLIED ARE THOSE OF THE SOURCE
AND DO NOT NECESSARILY REFLECT THE POSITION TRANSLATION DIVISION
OR OPINION OF THE FOREIGN TECHNOLOGY Dl FOREIGN TECHNOLOGY DIVISION
VISION. WP-AFB, ONHIO.

FTD-TT-62-1885/1+2+4 Date 22 April%¥3

P



ON THE ADJUSTMENT OF ARTIFICIAL EARTH SATELLITE
POSITIONS TO STARS

B. N. Himmelfarb

In the instructlions for conducting visual observations of art. 'lcilal
earth satellites [1], a method was described for determining ~quatorial
coordinates of the center of the field of view of tube AT-1 based on
observatlons of the translt of stars across the lines of the reticle
in the field of view of the tube, It is insufficlent to adju:t to the
stars the posltion of the sputnik, whose lntersections are made on the
reticle since the slope of the llnes of the tube reticle to the lines
of the coordinate retlicle on the star map remalns unknown, ,

At the conference of supervisors of visual observation stations,
of AES (Artificlal Earth Satellites) in April, 1959, A. G. Sukhanov,
supervisor of the Vladilvostok statlon, descrlbed a method of adjusting
the position of the AES to stars which was based on drawing the dai'y
parallels of stars based on the observatlon of thelr transit ‘hroi;h
the lines of the retlcle in the field of view of tube AT-1 and on
determining the differences of the coordinates of these stars and the

polnt at which the intersection of the sputnik was made [2]. This
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method, whlich requires the use of a special orthogonal drawlng ucrale,
extractlons of ctar coordinates from a catalogug or from a map, and

some calculations was pointed out by many particlpants of the confere -e
as too cumbersome. Meanwhile, the use of transparent graph paper rep:s . -
senting the reticle of tube AT-1 in the scale of the star map, enablec
us to simplify this method and to obtain sputnik coordinates immediately
from the star map without any such calculations. There are definite
advantages to this method, namely:

1. Orientation of the reticle in the field of view of the tube
relatlve to the vertical makes no difference, therefore we need no:
level the tube;

2. We need not know the coordinates of the center of the flel:
of view,

3. It 1s sufficlent that one or two stars be visible in the fici:
of view of the tube, and while we need not know their coordinates, :r.:
stars must be discerned by some method and found on a map.

In order to adjust to the stars, i1t 18 necessary to observe ei:aer
the transit of the same star through two different lines of the¢ re: ol
in the fleld of vliew of the tube or the transit of two stars throug.
the same or through different lines of the reticle. The sub:taic
the methods in both cases 1s apparent from the following exangl:s,

Example 1. Intersection of the sputnik was made at tim: 7 at
point C on the vertical line of the reticle (Fig. 1). Transit of the
star was recorded at time T1 at polnt 1 of the horlzontal line of the

reticle and at time T, at point 2 of the vertical line. Time T, need

2 2
not be recorded but knowledge of it 1is useful for control. Through
points 1 and 2 we will plot on the transparent graph paper the daily

parallel of the star (dashed straight line in Fig. 1). Then, finding

FID-TT-62-1885/1+2+4 -2-



star A from the star map, whose transit was observed, we superlimp:
on the map the transparent coordinate reticle and over it the tr: .:-
parent graph paper (Fig. 2), so that point 1 colncides with the 1na
of star A on the map, and line 1-2 1s placed along the dlurnal pe«:allel
of this star (which i1s easy to do visually by orientiﬁg along the neigh-
boring parallels on the coordinate reticle). After thls we read " the
equatorial coordinates of point C along the coordinate reticle. Its
declination 1s equal to the declinatlon of the object, and we must add
a correction equal to T-T:L to the right ascension.

If the times were recorded by a printing chronograph then thisz
correction is simply the difference of the corresponding prints or
the tape of the chronograph (obviously, there 1s no need to change .=
absolute times), When using a stop watch with two hands, botn hands
are started at the instant of intersect T simultaneously, and at the
time of adjusting T1 the auxlliary hand 1s stopped, thus showing the
difference Ti-T (1n order toc obtain a right ascension of the object
at the moment of observation 1t is necessary to remove this difference
from the right ascension of point C). If time T2 was also recorded,
we can repeat the procedure wilth polnt 2 as was done with point 1, ard

agaln obtaln, for control, the coordinates of the object of observation.

Fig. 1.
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Since tube AT-1 gives a mirror image, it 1s necessary to super-
impose transparent graph paper on the map of the Bec” var”"Sky Atlas",
having turned it over on the reverse side. When using reflection pacto-
copy of star maps it is unnecessary to turn over the transparent grarh
paper.

Example 2, Intersection of the sputnik was made at time T at point
C on the horizontal line of the reticle (Fig. 3). At time T, the
transit of star A through point 1 on the vertical line of the reticle
was recorded and at time T2 transit of star B through point 2 on th2
vertical line of the reticle was also recorded. As in the first
example we need not record time Ta. Now we superimpose on the star nap
theftransparent coordinate reticle and above it the transparent gransh
paper so that point 1 coincides with the image of star A on the map
and point 2 lies on the diurnal parallel of star B (we will draw thi.s
parallel through star B, using neighboring parallels cn the coordinace
reticle; in figure 4 it 1s shown as the dashed straight line). Theu,
we read the equatorial coordinates of point C along the coordinate
reticle and correct the right ascension for the difference of time
T--T1 as in the first example. So, for control we can repeat the same
procedure from point 2 if time T2 was recorded. Polnt 2 need
not be on the same line of the reticle as point 1, but this case does

not differ in any way from the one described.
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