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1) In all cases the frequensy unit of Doppler Shif+ts should
be read as m/c (megacycles) not k/c (Kilocycles), as often
printed,

2) The best known position for N,I.0, is g~

51 e:3 12,2 N (51 8.205 N)
o 4 < o | 4
o) 38 5., W ( O 38,902 W)
(Jan,197C)

3) Because of compilation diffioulties, diagrams for appendices
VII to XVIII have been separated from the text and are contained

in a pocket on the inside of the back cover,

For symbols used for plotting see page 13,
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1. Experimental position determination using a Magnavox 702CA
satellite navigation receiver with NI, O. old bulldlng as
a lnown base. :

In order to esteblish the accuracy of position determination
by satellite navigation, prior to using the method at sea, several
fixes were obtained from Navy Navigational Satellite System (N.N.S.S.)

satellites, with the receiver aerial positioned on the roof of the e
N.I.O. old building, - An accuracy of better than 0«5 nautical miles o Cf
‘was achieved using the data available to -its best.advantage. The e W
‘mean fix of this data, later referred to as the accepted position, ~ M e
was however nearly: 0'1 n,m, from the N,I.0, position, at a bearing g}
of 324°, Poss:Lble reasons for this departure are:- k ] %"f“;

© 4, Earlier values of the earth's radlus and flat'cenlng were used I’{f,,/‘ oA

T these have since been improved, = - ‘ : s 0° .03
2, 'Dlscrepanc:Les between satell:.te dﬁtum and ordﬂance datum may "*-‘% f’jﬁ
o be 51gn1flcant o > . a » JoY

This paner is more concerned with relatlve r'ather than absolute
accuracy of fixes. e : i

The position of the aer:Lal on the old N I 0, bulldlng, taken

“off a 6™ 0,3, map, was determined as Latitude 51° 874N, S
* Longitude O° 38-817*\T ke pr g. %3 ;
259 Jor

Satellite transits: (passes) used '

Pass No, Day Date Time 3atel- Elev=- No, of 2 min.
(Local) . - Nov, '68 Z lite No, .-~ ation °- nessages
1 310 9 1608 (30)180 c B 9
2 316 1 1328 130 . "25¢ 8
3 1430 180 50 9
L . : 1610 120 S A3 7
5 319 14 1356 180 3h 6
6 1438 130 7 5
7 320 15 1638 180 25 8
8 1746 120 . 67 5
9 323 18 1422 130 86 9
10 1224 S 180 - 13 8
11 1310 - 130 22 7
12 1408 180 55 9
13 324 019 o848 130 9 5
14 1220 130 Lo 9
15 1320 180 16 I 9
16 1408 .13 8 6
17 1506 18> 66 9
18 - 4558 120 18 7
19 325 0 ok 130 - 25 7
20 1132 130 7L 9
~21 1234 180 16 8
22 1418 - 480 ¢ .69 9
23 1508 120 7 5
2L 1552 o 7 6
25 - 1608 180 - 1 28 8
26 326 24 1330 180 38 8
27 1704 123 32 5
28 1832 140 88 9-
29 330 29 0938 130 37 9
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Quality of information received

Of the 29 passes received, 21 had maximum elevations between
10° and 80°, Of the other 8, 5 were below 40° and 3 above 80°,

There were no cases where it was not édgsible to obtain

' - fixed and variesble parameters from the whole of the message

3e

5.

3.

received, although in some.cases, recourse had to be made to

-gome other 2 minute message. where the data in the message referring
© to a particular 2 minute interval was mutilated, :

In only 11 cases were there cbmplefeﬁopplof information; of the

remaining 18, 10 had only one Doppler item missing, 8 had two

or more, Pcss I‘lo. 14 was the worst with six missing 2 mlnute
Doppler counts, 2 at 40 k/c and & at 150 k¥/c, When the 46

seco nd 1ntermed1ate counts are available it is possible to

build up the 2 minute count which is used for Tix determination
by a differencing method using judicious interpolation (sce
Appendix II) In the case of Pass No., 14 the fix obtained by this
method was only O+024 n.,m, from the accepted position, If only
2 minute accumulations are available, as in the cases of Passes
Nos. 1, 2 and 6, this differencing method cannot be used and an
estimate of missing Doppler counts has been obtained by a ratio
method (see Appendix II)., For a further discussion of these two
methods and a comperison of their effectiveness, see Appendix II.

Passes which were in the 17-82° elevation range and. nad full
Doppler information totalled nine.

Pass No, 8, for wh:z_ch only 2 minute accumula“clons of Doppler
counts were available , had both 40 k/c and 150 k/c data

" missing from the fifth message, as well as the sixth 4O

count.’ No reasonable estimate could be obtained for the missing
data and the pass has not been used for statistical purposes,

See Appendix I for a swmmary of the above,

Treatment of data

Bight different combinations of data were used for calculating the

various types of fixes detailed in paragraph L.,

A,

A .
1

B.

Using all data, irrespective of quality.

As above, leaving out passes between Nos, 1 and 8 with missing
doppler information,

e

Leaving out passes with elevation less than 10° and more than 80°,
and pass No. 3,

As for B, but'léaving out passes between Nos, 1 and 8 with missing
doppler information,

Using passes with not more than one estimated doppler and
elevation between 10 and 80°,
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Using passes with no missing doppler data.

As for D, leaving out passes Wlth elevatlon lass than A0° )
and more than 80°, :

For five passes (Nos. 3, 7, 15, 19 and 29) with no missing
doppler data and elevations between 25 and 50°, an extended
treatment was given to test what difference certain variations
of the corrected doppler counts had on the final fix,

Types of flyes - Groups A to E (paragraph’ 3)

For each pass, flxes were determlned u51ng dlfferent 4

combinations of data, viz:=

1.

2.

5
b,

6.

Using all available data, with estimated corrected doppler
counts Where neceosary, o ey :

Using 400 ke, doppler counts instead of corrected doppler
counts with estimates where necessary.

Similarly with 1&3 ke, counts.
Using the first four messages (thrée dopplérs) received,

Similarly with the last four messages.'A

Using running four messages, i.e., messages 1, 2, 3, L;

2, 34 &, 5; and so on through the range of messages,

For Group F (paragraph 3)

7.
8.
%

.19;‘

13,

1k,

5.

Throwing the cofrected doppler count %o the'neéféé£‘fen.
Siﬁilarly to the nearest hundréd.'

Adding five to the coréected,doppler cbuﬁ%.

Subtracting fivefromthe corrected doppler count,

Adding a square wave (plus 5 to first half of cofrected
doppler counts, mlnus 5 from the remalnder).

Adding plus 5 or minus 5 to corrected doppler counts at
random, ‘

Using running five messages; 1, 2, 3, L, 5, 5, L, 5, 6 ete.

Using running six messages; 1, 2, 3 ~h, 5, 6; etc.

Definitions

Corrected doppler counts refer to the vacuum count,

i.e, that found aftor correcting for rufrrction,
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Notation - A combination of the letters in paragraph 3 and the
numbers in paragraph 4 (also referred to as elements) has been
used to identify any particular mean, e.g. A1 refers to the
mean position of Group A (para 3), type of fix 1 (para L),

Results

The results obtained are tabulated and plotted in Appendices IIT
and VII to XVITI, It will be seen that using all data available
(App. III) gives good results, even for Groups 41, Ad and D1,

the group means all being less than O+D2 nautical miles away from
the accepted position, The accepted position has been taken as
that obtained for Group B1, Bl which is a refinement of this
method, is very near (0«23 n.m.).

Using the 40O ke doppler data coarsens the final group mean
considerably, the group means for A2, A,2 and D2 being more

than Q+1 nautical miles away from the accepted position; after
filtering (removing passes with elevations outside the range
10-80°), B2, B42, C2 and E2 fine down to around 0+025 to 003 n.m.

The use of 150 ke doppler data seems unacceptable; the results

obtained, even for the filtered methods, are all over D15 n.m,

away from the accented position, Surprisingly the farthest away
is the fix obtained for Group E3, which is the group with most
refinement, the radial distance being more than 2+5 n.,m., from the
reference point; this emphasises the unsatisfactoriness of the
use of this data, ‘ : ; » '

Using the first four messages received gives results around
D+t n.,m, away from the accepted position, although the scatter
is considerable; the last four messages give much worse
results, possibly because the satellite is tracked right down
to the horizon, while acquisition of the signal can take place
well after the satellite has risen., See also paragraph 6 and
Appendices XIXa and XIXb, : A

The extended treatment given to Passes Nos., 3, 7, 15, 19 and 29
(Group F) shows that modification of the corrected doppler counts
by plus or minus 5 makes little difference, nor does throwing it
to the nearest 10, Adjustment to the nearest 100 gives results
well under O¢1 n.m, from the original figure, which would be

"acceptable if circumstances warranted such an approximation, )
See Appendices IV and XIV - XVIII. Element Nos, in these appendices

refer to sub paragraph numbers in paragraph L.

The results obtained from using running five and six messages
amplify the conclusion already arrived at concerning the running
four messages, i.e. the messages nearest the centre of the
doppler range give the best results., See Appendices IX, XIV -
XVIII, XIXa and XIXb,

An analysis of all results for group means (for individual pass
fires see Appendices VIII to XITI) is shown in Appendix XII,
The radial distances from the accepted position and N,I,0, are
for the group means, not individual passes.
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Except for those with elevations ever 80° and under 10°, an
analysis of passes by elevations does not reveal anything
exceptional, High elevations (more than 80°) give consistently
poor results., (See Appendix V), . ‘

Analysis by satellite (Appendix VI, shows a striking result
for Satellite (37) 180, compared with the other satellites.

It is not thought tnat this is of any 31~n1flcance as the
reception programme was not planned, to the extent that the
receiver was only used when the computer was free from other
work, it seems by coincidence that no high or low pass transits
were received from Satellite 180.

Cogg}usions

The satellite navigation method of determination of position,
using the Magnavox 7DJ2CA receiver, especially if the quality
of the information received is good, gives results with an
accuracy well within the claimed O35 nautical miles, This
refers, of course, to determination of a fixed position.

The well established criteria for the maximum elevation to be
between certain iimits (e.g. 10° and 80° as in this paper)
nust be observed for good fixes.

If dopplur information is missing (therc Wwas no eﬂlerlence of
other information not being received) an acceptable estimate can
be built up for the regquired 2 minute integration if sufficient
L6 seconds summation is available, If only 2 minute integration
is available, a rcasonably accurate estimation can be obtained if
the missing information is in the middle of the range of either
L0 me, or 150 me, dopplers., If it is at either end, or if both
> me, and 152 me, dopplers are missing for one message, no
reasonable estimate is possible. o

Using only 4™ me, doppler data, gives reasonsa bly acceptable
fixes; the 15D me, doppler data does not.,

Doppler data between 30 x 10° and L4+5 x 10° gives the best
fixes, using earlier or later data usually causés the accuracy
to fall off, For justification of this claim, sce Appendices
IX, XIXa and XIXb, An equivalent criterion accepting doppler
counts only when tho satellite elevntion is hetween certain -
limits could p;obably be used,
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APPENDIX II ~ Methods of estimating missing Doppler counts

1. There were 17 cases of missing doppler counts, 3 Wifh 2 minute
integration and 14 with 4 -6 second integration,

2. For the first three cases a method of estimation by simple
ratio was used, Take the case of Pass No., 1 for example; the
fourth 150 ke, and fifth 4700 ke. counts were missing. Dividing
the fourth 400 ke, count by the 3rd and multiplying the result
by the third 150 ke, count gives 4,000,149, Similarly a count
of 4,431,357 is got for the missing 4OD ke, count, - Accepting
these figures temporarily, the successive corrected differences
(MO0 ke, minus 150 ke, x 9/55) are plotted and as smooth a curve
as possible fitted; the two estimated points are then adjusted
to the curve and these revised differences accepted for caloulating
the corrected doppler value, Figures of 4,000,004 and 4,431,357
were obtained for the estimated corrected doppler counts by this
method, and using these for ‘calculation of the pass fix gave a
position of 51° 8+291'N, O° 38+844'W, a radial distance of D056
nauticsgl miles from the accepted position, ’

3., VWhere L+6 second integration is available, the method used is
simpler. Taking the fifth missing 47Q ke, count for Pass No, 11
as an example; the run of L«6 second information was as shown in
col, (a) for each of the two doppler frequencies. Each succeeding
L+6 sec. count is differenced as shown under cols, (b),,, and
(b) 50 down to the 2% ,... count, after which only 150 ke.
differencing is possible., Note that the difference between the
last two counts is approximately twice that of the others, this is
caused by format considerations, If corresponding terms for (b)4
and (b),s0 are then differenced as shown under col, (c), the
sequence of numbers appears smooth enough to warrant extrapolation
as shown, and once this accepted, backward building up is possible,
In this connection the degree of accuracy found for Group F (see
para. 6,5) justifies this method of estimation.

o0

L0 ke, ' 150 ke,
Data available down to (o)
. e
(a) / (b)4oo (a) (b)1'5° (b)4°° (b)iso
2119163 ] 2119050
‘ 165989 ‘ } 165979 10
2085152 . 2285029 N
. 166375 166366 9
2451527 2451395
166763 166755 8
2618290 2618150
167131 16712k 7
2785421 278527k
: 16750 16749k 7
2952922 2952768 ,,
(167866) 167859 (7)
(3120788) 3120627
‘ ( \ (168227) 168220 (7
- (3289015 3288847
‘ (168570) 16856 (6)

1(3457585) 3457411
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(168906) , 168900 (6)
(3626491) ' T 3626311
_ (169242) 169238 ~ (6)
(3795735) . 3795549

(169568) 169563 (6)
(3965303) ( 5 3965112 ) )

35392 35391 10
(4:319229) , - 1319028

The bracketed figures are the estimated values from the above
consideratvions, .

Lk, As a test of the efficacy of these two methods, each was used
to determine a position for the following passes which had
missing doppler data:-
Pass No. MNissing data Total mo. (&) Method  (P) Radial dist,
; of dopps. Differencing Ratio (b) from (a)
51°N oW 54°N  O°W
11 5th and 6th 40D 6 8+2L9 38+905 84286 38515 Q248
12 Lth 40O 8 8:251 38885 8307 384768 0092
17 Lth 150 5th 4O 8 8251 38+968 8e256 384950 Ze012
20 5th 150 8 8230 394025 822 39011 arerk!
21 7th LOO 7 8249 384843 94088 39060 7867
22 © 4th 400 '8 8249 33+89L  8.256 38880 D1
25 Lth 20 7th 150 7 8315 38908 8339 384716 0122
26 2nd and 3rd 400 7 8230 39000 8216 38+866 085
5. It will be seen that when the missing data is near the middle of

the range (Nos. 12, 17, 20, 22, 26) the two methods give at least
a fair comparison, i,e. within O¢1 n.m,; when they are at either
end, the comparison is bad (No. 25 is a mixture, having one missing
in the middle and one at the declining end)., It is for this reason

&~ that further groups A, and B, were summarised and plotted, leaving

out passes between Nos’. 1 and 8 which had missing doppler data,.

Note: See Appendices XX, 1-29, for detalls of Doppler counts
received for each pass,
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APPENDIX III -~ Summary of all group means

5’% g a;,”{ﬂ Group No, of Lat, N, Long. W. Radial distance (n.m,) from iy
- passes 51° O° Accepted posn. N.I.0. ooz e®0 -
e A
. 1. _@%ﬁg_all data o Cak S Sat :
A T29 8.2k 38.887' | 0.2 Q.08L - Dt O
-t 8+255! 384877 oM, 0089 iy ,m{’
0 RO S o 842501 323 389741 3535 O S50 L 009k gy I
o v e B 18 g247' 9 2 38egout 114 03 03 owog guy v
c 13 go2unt 923 38.889' 2740 owonr U T 0083 Low o
D 11 8262 38.4903" D012 _ 0+103 _6Sq B
N, B9 82431 9 23 388790 008 07 ms el 0079 ous OB
2. Using LO7 ke, doppler counts. : |
A 29 8+2L6" 39076 0e18 0e178 V] WY
A, 27 8253 39075 0s107 04180 o A€
B 20 8271 %8921t 4025 D118 whe 3Ty
B, 19 84269 384935" 0+027 0120 ~0bg W
c 13 8..267" 384975 D048 Oe136  .gg LM
D 16 8.0275" 39.192! 04183 0256 174 Jot
E 11 8 276! 384884 D029 0«10 ~v BT
%. Using 150 ke, doppler counts (
A 28 8.146! 38 634" 0198 0+118 N \?ﬂf
A, 26 8+118" 384699" 00185 0095  -153
B 20 8371 39e120! De18L 0.276 L% W,
131 18 3.356" 39.272! 0254 0339 17 }e‘{;n
c 13 8110 394500 D07 De40 And MG
D 18 801L0" 394340 0295 70330 9N K
E Ak 8+396" 394764 0571 Oeh7 S 19
4. Using first four messages '
AL 2T 8230 39.052" 04095 0.157 04 2 ‘
B, 20 8170 3848421 D089 Q.16 bSe 1 f
C 13 8.+165" 38.+802" D106 04013 g T
D 23 8.+236" 38759" 04092 0072 04k 0
E 18 8e191! 387721 0102 Q033  -p%L i
5. Using last four messages oo .
A 28 §.102! 354031 o346 0375 324 151
A 26 84073 39+186! D250 0e253 170 l%"f’i
B 20 84133 39266 255 0+285 34 151
B, 19 8oOU8! 394723 D215 0.180 13 Wi’
c 13 8e206! 39+729' 0520 Q573 7
D 19 8120 39.508" 0401 Qo437
E 15 8 100! 39317" 0299 04323
* Taken as accepted position, i.,e, reference point for all other data.
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APPENDIX IV - Summary of results obtained for extended treatment to
Passes Nos, 3, 7, 15, 19 and 29

Pass No, Type of adjustment used Lat. N Long, W Radial distance
51° 0° from 1, (n.m,)
3 1. Using 2ll data as received 80262 38874 -
7. Throwing corr, dopp to nearest 8.258' 38.887! Q009
ten , .
8. Throwing corr, dopp to nearest 8263' 38.891!' 201
hundred . ‘
9, Adding 5 to corr. dopp. 8262' 38.87L! o)
13, Subtracting 5 from corr, dopp Be262' 388374 -0
11. Adding square wave to corr.dopp O8.255' 38903 0+19
12, Adding plus 5 or minus 5 at 82637 33868 O Q0L
random to corr. dopp. :
7 1. A3 above 8197 38.931! -
7. =do- 84203' 38.919! 20
8, =do- 8+155" 38.898" OQL7
13: )~do- 84197' 38+927' 0003
14, -do- 8184 38.918! DeM5
12, -do- 84188' 38.936! 24009
15 1. As above 8e216' 38856 -
7. =do=- 8217t  38.865" D006
8. ~do- 8+221' 38765 00757
1§:)—do- 8.216' 38.860 003
11, —do- 84210 384886 D227
12. -do- Be212'  38.843' 0009
19 1. As above 8e211" 388740 -
7. —do- 8205  38.876" 0006
8, -do- 8+283' 38.798¢ D08k
13 )-do- 8+211'  38.830" D00k
11. ~do=- 8213 38.903° D8
12, ~do-~ 8.218' 38.880! 0«08
29 1. As above 8e202' 38.838! -
7. —do- 8.205!  33.837 0003
8, ~do- 8e196' 38.836! Q06
12:)—@- x Be23' 384839' 0001
11. =do= 8e.202' 38.862° D15
12, —~do- 8+2D3'  38.836' Qe

See Appendices XIV to XVIII for detail and plot.
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ial distance

APPENDIX V - Analysis of passes by elevation and rad

from accepted position
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APPENDIX VI - Analysis of radial distances from accepted position
by Batellite

Satellite No,:- 120 130 140 180

EYRareN D e kol B h D e R G S e A A i

No. 4., No. rd. No. rd, No. rd,

L «057 2 3D 2 Q77 1 056
8 w162 6 oL 28 1527 3 022
18 M6 9 k3 - 5 038
23 188 11 001 7 056
27 407 13 U8 10 Ok
14 024 12 012

16 +138 15 045

19 «OL3 17 00

20 D79 21 38

29  «063 22 Q006

25 D65

26 063

n= 5 10 2 12

Mean 288 *133 802 O3

e e < Sz e Lian e
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SYMBOLS USED FOR PLOTTING POSNS,

+ MEAN POSITION FOR GROUP, IDENTIFIED BY LETTERS
(&, A, B, B1 etc,) and number (1, 2, 3, 4, 8)
as on opposite page.

Q¢ n,m, radius circle

+ ACTUAL FIX
® ACCEPTED POSITION
+ MEAN POSITION OF METHOD (TAKEN AS MEAN FOR GROUP B)

Circle for above drawn with 51 m.,m, radius

o ACTUAL FIX IDENTIFIED BY LETTERS AND NOS, AS FOLLOWS:-
A1 =1Lk, 5 or 6 Running 4 messages
B1=-3,4,5 Running 5 messages
cC1-~-2,3, 4 Running 6 messages
D 1 Throwing corr. dopp., to nearest 10
D 2 Throwing corr, dopp. to nearest 120
E 1 Corrected dopp., + 5 } always same
E 2 Corrected dopp., = 5 / position
E 3 Corrected dopp. + sc., wave
B L Corrected dopp, % 5 at random

Circles for above drawn with D¢05 n.m, and O«1 n.m,
radius,
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APPENDIX VIT —‘Meankﬁositiohs found byLvarious methods
Types of fixes 1 to 5 =~ see paragraph 4

Groups A, A1, B, B1,'C, D, B; - see paragraph 3.
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Group No, of Lat, N. s.d. Long. W. s.d. Wu Radial distance
passes 51° o° from accepted
_posn, (n.m,

1. Using all data

67" 38.887'  : w5750 0+169

A 29 8e246' % g *
A, 2k 8+255' % WOB4'  38.877' t 599! 0156
* B 20 82501 031 38000 ! O D eOld
B, 18 8247t 31! 389001 * eI D0l
G 13 o2tk WDED 38 889! S YA Qe 2
D 11 Be262! OO YA 38903  WO72! 7059
E 9 82,31 + 036! 38 879" s Py A D06
2. Using LOC ke, doppler - : :
A 29 8e246" 108 39+076" t 753! Y0292
A, 27 8253 10! 39.075! * e773! 0292
B 20 8271 DO 380251 205! D125
B, 19 8269t = w051 38.935! W20 Dei2L
G 13 267! * 56! 38975 * 190! D122
D 16 8.275! + 098! 39.492! LIS 24 D327
E 11 8+276' O 38 884! 199 D119
3. Using 150 k¢, doppler : : -
A 28 8e146! * 695! 38634 * 3.961" 1342
A, 26 8118' & W71t 384699' % 3.271! 14387
B 20 8371  * 266! 39¢124! * 49! 0830
B, 18 8e356' *  «268' 39.272' % 1,53 7+838
C 13 8oL 10! 293¢ 39500 + 1.,98! D900
D 18 8140  W7L0! 393L0" * 1514 O+98L
B 14 8+396! + 287! 3978L! ¥ «953! Q771
L., Using first four messages.
A,A 27 8230 * 165! 390521 * 1081 D375
B,B, 20 8e170" & «43D'  38.842' £ <569 D248
C 13 8+165¢ t «128! 38 802! 283! 179
D 23 8 236" 43 38759 302! D189
B 18 8191t 148! 38772! 280 D168
5 Using last four messages . . :
A 28 8 102! 532! 39433 + 2383 1058
A, 26 8073 W5390 39.186" + 2.302! 0963
B 20 81331 T e8! 394266 T 2+253! 4054
B, 19 88! 616! 39023 * 4e752! D+926
C 13 8 206" + .538! 39.729! * 1537t 0+781
D 19 8+120! * 561! 39508 * 264,37 D986
E 15 SEN IS Ol * «629! 30347 19500 D918
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APPENDIX VIII - Fixes obtained by using original data (estimated
values for corrected doppler counts where necessary)

.. Group means

’ - , . ' E;a‘ﬁgfﬁ"f" ’é _— gg W\, ;3%‘:
Group No. of Late N, = - Long. W, Radial distancesffrom
- passes - 51° : - 0P " accepted position (n.m,)
, A s.d. o os.de .
A4 .29 Be2hB' * 067! - 38887 £ 575" 0169
A4 2L 82550k «OSL! L 38877' % ¢599" 0+156
LR B4 2 . Be250' £ 0311 38.G04! £ W157¢ OOl
, , _ 322 1. g%t .o _—
B 1. 18 Be2h7t £ <031 38.904' + 050" . Ol
LI B O VR Y T SRR | R [ Y 1Y :
S0 13 8e2LLt £ 030! . 3848890 * 057 D+Ql2
, 823 £o.psst L3890 T g
D1 - 11 Be262' * 057" . 38:903' £ 072 0+059
B4 9 Be2h3' £-036'  38-879' £ «O7' 04046
~ s gzt w3888 T Lgug

* Plotted on chart .as @ ah,d"used as .accepted position (reference

¢
*

point) for all other fixes,

i . KOl
o9 —
) éLf?U 017
;?E - 0N - 0Tk '
wt
T Y
(1 - o = 00
S



APPENDIX VIII - contd, .

e

Pass ILat. N.
No. 54°

Long:J We

Radial distance (n,m.) from:

Ace, Group means: i

posn, AT AN Bl B1C1T D1 B

1 8e291' 326 388441 35-52 «O56 W52 - D56 - - - -

2 8.257' §333849500.364% 4030  WOhd4 - o030 - Caail .
3 08e262' F-1v 380874 3340 «022 W18 Q07 022 W02 5022 018 019
4 8 8 306! .24 38+886! 33 3‘? +057  WD60 051 «057 D60 +057 QbS5 063
5 B8e265' 931 38960 35774038 «050  «D53  «038 <039 _«038 -036 056

< 6 8«0 395311 LD 48 - - - - -
7 84197 §17 384931 H P06  W056 - D67 T «D56  #D53. 56 ‘o067 057

~ 8 8253 39+162! 162 173 - - - - - -
- 9 802']5' 38'020()' 7 01414_3*‘ 0452 ' - -’ - . J‘- -
10 8266 222 38790 333007 W6l 056 D7 O7h Ok 071 D61

11 B8e249' 500 380905! 1927 w001 WO11 D19 W01 w002 0 - - -
12 8251t T10 38885 IU-TT L0182 {05 006 -012 13 M2 - -

T 43 8.292'  38.943! 048 058 055 - - 039 -
A4 8e238' %70 3869381 T wORL w033 W02 '\24 25 0 - - -
15 8216 mz 38856 105 D36 QLA 5 WOL3 T D5 OB0 030

§ 16 8+385' 5+ 38.951! 384 L5 138 - - - - -
17 8e251' 10 3849630 1 051 W05  WOWG QO T - 0 = -
18  8.266! g 1 38905 13 GH -’)16 D23 D21 M6 D9 D16 «O0h 028
19 8+211! i% ’ 38 37N 353“ WOb3 «036 Qi WOL3 «OL WO43 «D5L D32
20 84230t ' 39.025' 170079 088 096 079 078 079 - -
21 8e2L9' TT. 38e8L3' 11 W038  «D28 022 «038  «038 038 - -
22 8.9 a“’»} 3889L' T W006  «0D5 013 «006 06 006 - -
7 23 803! 390781 188 198 A% -0 = = 179 -
T2 8e294 33795 W77 066 065 - - - - -
25 8+315' 31138.G08' 199/4065  WO70 . 063 D65 #068 L = = =
26 8.230' £ 19392000 34.0%4063 <073 082 063 062 - - -
27 84191125 L0 522“%%1-317 1027 1034 - - - - -
<28 BT T BEUTLYE T 40527 44516 14513 - - - -
29  8.202' ©10 384838'7F e D63 «OBL 058 D63 #0261 D63 <073 <Ok9
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APPENDIX IX - Using only corrected doppler counts between Cs 3 x 106
and c. 45 x 10° for passes in Group B,1

Group means and s.d's

Group No, of Lat, N. Tong. W. Radial distance from
passes 51° 0° ~accepted position (n.m,)
sed, “ Seds
B,1 19 Bek7' £ N9' 38.9%1 T OO 0+031
c1 43 Be25nr % 022" 384893' + B! 0031
B9 8252 £ 0Pkt 388790 £ O35 0029
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Pass Lat. N. Iong, W, Radial distance from (n.m.)
No, e o° Koo, Group means Orizinal B,
posn, 57 T 5T position
3 8e243' 3891k 20009 D007 DeM5 OT2h 003
4 8 306! 38 886" QD57 DOED D056 DBl 0
5 8e225'  38.876'  0+031 0028 0027 D027 0066
7 8e259'  38e90M 0009 0012 W01 207 D6k
10 8e266' 384790 Q74 CO7h 0-067 D069 0
11 8:249'  38.905' CO01 0002 - - 0
12 8.259" 38-902)' Q-cé9 Q012 0011 - QO
o 8-:237' 384870' D025 0023 - - 0043
15 8~é35' 38+857'  0+033 031 0:027 De022 2019
17 8+256" 3849441 DR D025 - - 218
18 8+266" 389051 D6 D019 0018 0021 D
19 8.229'  38.8%0'  TeD23 0420 Oe021 D02k D021
20 8e221'  38e98L' 0058 D056 0«06k - 7028
21 Be2h7' 38843 DeB8 D038 D031 - D002
22 82,7 38 974! Doy 00k 0051 - 0050
25 84239 38+935' 0022 0021 - - 20078
26 8.228! 39001 ! NeDB5  DeDBl - - 002
29 8ea2p1? 38+839" D3 N1 09 D73 D50
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APPEFDIX X -~ Fixes obta1ned by using 420 ke. doppler counts (Wlth

Group means and s,d,'s

estimated counts where data missing

TLat. N.

Radlal distance from

Group No, of Long, W,
passes 51° Q° approved pos:Ltlon (n m, )

s.d, 5,4, |
e 29 | Be2u6' £ 108" 39.076' % -753' 04292
A2 27 8:253' £ 100" 39.075' t 773 0+292
B2 20 8e271' £ 060! 38.924' £ 205" 54125
312’ 19 8+269' + 051" 38+935! £ o2 Se12l
" 02 13 8e267' t 056!  38.975' & 190! 0+122
D2 16 8e275' + D98'  394192' = 902! 04327
E2 M 8-276' + D' 38884 + 191" 0+119
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Pass -Lat.N. Long.W, Acc,

Radial distance from (n,m,)

No,  51° 0O° posn, -~ Group means. .
- TTEETTAZ Bz BZT 62 D2 E2
1 84303' 38.703" 137 w241 - 143 . - - - -
2  Be21' 38.552! 2279 2373 369 277 +28L - 428 e25L
3 8e277' 39.092! #1219 D33 D26 #9105 2099 073 063 +131
U 8e377' 3849311 4128 +160 153 +106 108  o41h #1953  +105
© 5 8230 (390571 4008 D20 W25 093 086  «063 96 118
6 7987 39-h72' ¢ ehh2 #359 - - - - T T
7 8+249' 38.815' 56 6L «163 071 D78 D2 238 <051
8 8-207' 39:657' k75 367 367 - - - - -
9 8e236' TL1+980'  1+931 1s82L4 1482% - . - . = 1750 -
10 8.3uk' 38.867' 096 +16hk 160 081 «086 103 215 069
11 8+245' 384823' 051 159 159 068 O  w - -
12 8e254' 394136'  oIL6 039 038 134 127 102 . - -
13 83521 39.089' © w454 106 099 - . - - 01 -
1 8.240" 38777 081 +188 187 097 103 - - -
15  8.217' 38.989' 062 062 065 D68 062 051 140 389
16 8458 38.BL3!  «201  e257 252 - . - o .85 -
17 8+266' 38737 2106 o214 +212 117 <124 - - -
18  8.+288' 38.923! WO 2105 #1102 017 21 039 169 027
19 8+231' 39.058¢ 2099 D19 025 093 086 063 <095 118
20 8.206' 38.481' 2269  #375 377 285 4292  #316 eh51 263
21 8+354' 39.052' L0 409 102 #1115 <112 #0099 - -
22  8e254' 393241 226l +156 «156 +252 $24d. #2199 . - -
23 8067' 38.475' #325 417 420 - = - 49 -
2h  7e954' 384573t 361 430 e43L 0 - . = - - -
25 Be260' 38.997' 59 052 WOL9 <O OLD - - -
26 8.207' 39:205' 19k «OP 209 +187 +180 - - -
27 817115409681 1514297 14189 14191 - - - 14119 -
28 84195'3737.682! 711769 .876 876 - . - - - -
29 8+193' 38.955! D65 093 096 «OBD 77 075 170 0%
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APPENDIX XI - Fixes obtained by using 150 ke, doppler counts (with

estimated -counts where data missing)

Group means and s.d.'s

“Radial distance from

Group No. of Lat, N, Long. W. :

passes 510 Qe appd. posn, (n.m.)
5.4, s,d,.

13 28 Be1k6' t 695"  38-63h' * 34161 10342

L£,3 26 81181 * #711' 38699 £ 3.271" 14387

B3 . 20 83711 * 266  39124' * 144" . 0830

B,3 18 Be356" * #268'  39+272' * 1.L53! 0+838

C3 . 13 840" = +293'  39.500' * 1.498" 06900

D3 . 18 B4 £ 750" 39e340' £ 15140 098l

B3 1 83961 + 287" - 39.78L4' * D953 De771



o3

 Radial distance from (n,m.)

Pass Lat. N. Long, W,
No, 51° S Aoc, Group means
B posn, = X A13, 53 B13 5 P %

1 8:307"  37.927' 616 4T3 = eTBh - - = =

2 8 + 700! 376491 7 830 . - “983 . - - - -

3 8367 LDl 22! 2963 10hl 10109 #81L 722 581 <716 4O
b 8e8DI' 392010 2582 276 +752 eL33 WLL7 b3k <667  <5h6
5 8.M9Y 39.635° A5 «Bhd e595 W76 o407 WY 4221 +388

6 7806 39.188! 478 o487 438 - - S 1%
Ty 8561 38--1‘32" .)75 521 .568 >.65{) o7k 871 +867 1050

8 81921 L1 .+587" 14685 14854 14814 - - - - -

9 6+512' 447 250931 HI9B4839 84653 84688 . - -~ e - -
10 8e825'  394321' 632 804 807 L71 SL70 430 685 518
11 8e226' 38302 379 4223 <271 +536  +623 . = <657 95
12 8e275" L7+668" 14907 19283 1246 97 88D <745 +8LL <568
13 8+710" 39.+963" B8 1006 990 - - = 6N -
1 8e260! 37873 «691 <533 <580 836 927 - - -
15 8e221" 39775 5h6 e71G  «682 L3l e342  «255 «28L 175
16 8906 38+180" +798 817 853 - - - - -
17 8+356'  37:377 *96h  +816 <863 14096 1189 - - -
18 8e16'  39.030 A8k +367 +356 D74 #163 +295 338 473
19 8e359! LD+138! ¢781 14015 +933  +636 543 WLOh e5L4L +227
20 8.0B5'  35.292' 24275 24099 24139 2+42k 2451k 24663 - -
21 9.00D'  LDe268'  1eqh7 1e3hk 1:331 296k 0907 <770 1.0k6 <682
22 8.+289* L1930 14899 24073 2473 12763 1 669 15372 1632 1+351
23 6398'  34e765' 34190 24992 3009 - - - 3358 -
2 606D 370227" 243D 2265 2256 - - - 2467 -
25 8+18L! 39450! *3L9  «513 <476 277 <205 - - -
26 B:06h'  hDeME3'. . +996 1151 1108 «8%h 802 - 709 +5MO
27 BeOBD' T2 1342821010 24752 2.918 24876 - - - - -
28 No rea%ggabf: answer, : :

29 8134 3967 495 652 809 447 <33h +296 <207 <272

P !
NS !
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APPENDIX XII - Fixes obtained by using first four messages (with

estimated counts for corrected doppler data
where necessary

Group means and s,d,'s

Group No, of Lat, W, Long. W, Radial distance from
passes 51° o accepted position (n.m.)
5.4, | SeCe
M, Ak 27 8e230" £ «165'  39.052' * 1.081" 0375
BL4,B 4 20 8170 + 130" 38842 * _0569' D247
Ch 13 8.165' £ 128"  38.802' * +203' 0179
Dh 23 Be236' £ 43 38.759' & .302! De21Y
EL 18 8191 * 148! 38.772" iv + 280! 0168
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Pass Lat. N, Long. W. Radial distance from (n.m.)
No, 59° 0" TAGE,~-- o e
POSn.
MLEL BLBL Ok DL Bl
1 84222'  38.831! D53 #139 052 - QL7 048
2 8e242'  38.802' 6l 157 76 - 028 «O5L
3 8.210'  39.079 17 026 A5k #4180 203 19h
L 84197' 38.883! 055 111 D37 OO <087 070
S5 8.225' 384876 39 110 D59 076 WYL 073
6 8eb7h'  38.700 258 329 - - .2k -
7  8+162'  38.759" 2127 196 253 27 O7 O30
8  8e586' L3754t 3061 2.972 - - - -
9 DNo reasonable answer .
10 7-748'  39-323! *567 511 519 530 #6037 <562
11 Be27h' 38708 2125 .220 “13L - 050 092
12 8e204!  38.617! *186 27 LB 122 W05 «098
13 8.232' 38679 142 23k - - 50 -
e 7e93L'  38.026' 635 709 560 - - -
15 84209 38707 131 217 D9k 074 WQh3 SOU5
16 8+510" 38067 *586  «678 - - 513 -
17  8+321' 38.204! w45 +540 4208 - 358 379
18 8+216' 38.953" U6 $O6L OBh 108 A2 117
19 8.235'  38.876' «223% 110 «068 8L SO73 078
20 8+198'  38.612! 191 «279 LG 120 10 102
21 8+068' 38-987' 189  «167 «137  +151 217  +183
22  8.203' 38.078! 520 612 A48 W4B6 <428 eL435
23  8ehb2' 39157 257 232 - - 330 -
24 8e309'  39.9.7' 657 568 - - *139 -
25 §e248' 38.932! S8 077 {096 - 110 115
26 8.018' L40-917' 1284 1189 1311 - - -
27 8e244' 39250 217 125 - - - -
28 No reasonable answer
29 8s264' 38679 42 «236 139  +i25 D57  «093
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APPENDIX XIII - Fixes obtained by using last four messages (with
estimated counts for corrected doppler data
where necessary

Group means and s.d.'s

Group No, of " Lat, N, Long., W, Radial aistance from

passes 51°. 0° accepted position (n,m,)
s.d, s.d,
A5 28 BedMR2t + 632" 39.403' + 2.383! - 1.058
A5 26 8«073" & ,.'539', 39186 & 2.302! 00963
B5 20 8+133" £ +708'  39:266' * 2253' 1062
B,5 19 BeThB' ® «616'  39:023' £ 1.752 - 00936
05 15 Be206' £ 538! 39.729' £ 15370 O-781
D5 19 8120" £ o561 39:508' * 24437 107k
E5 15 8+100" * +629'  39.347' £ 449501 04930
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Radial distance from (n.m.)

Pass Lat, N, Long. W,
No. 51° O T " Group neams
posn, -
A5 A5 B B,5 ¢5 D5 B
1 6+678"  3LeL58' 3379 Beldly 30279 3350 3176 -~ 3482 336k
2 9766'  L3.873' 3467 34261 - 34320 - - - -
3 64667' 1424959 24997 24653 2475k 2742 2+83C 24545 2608 2+697
L 8+137'  LDe321! 2896 <577 715 +662 319 377 <510 631
5 8+285' 38990 Q6L <317 «245 230 238 471 +36L 276
6 7+204'  39:599' 1.133 906 . - - . - - - -
7 9326 L2817 268D 24467 2600 24527 2702 2238 24 24515
8 8+238' 38.525! 238 568  4h7 - - - - -
9 No reasonable answer 7 )
10 8.244'  39:269" | 229 #4165 179 111 2L9 291 195 #147
11 8e027'  384639' 278 485 346 4O7 242 - - -
12 8+028'  39.758' 58D 235 362 326 461 179 182 286
13 Be423'  39.038' 192 394 362 - - - 23 -
1 84192'  394662! 48D <186 322 255 426 - - =
15 8.440'  38-058! 256L  «909 797 +B18 722 1075 965 860
16 8.059'  39.0LD! 2209 #232 093 . - . - -t e e
17 8+193'  38.L88! 267 581  o4Bh 192 #3566 . - e6L4 528
18 8+267'  38.99! D59 305 «228 217 220 sL65 <355 263
19 8147 39.0L4! *135 »229 116 LO 100 L3 4292 177
20 8e251' 38109 4G9 +826 <699 736 +6D9 14018 888 773
21 8.232'  38.862! #0032 363 258 273 210 545 . - -
22 8°351'  38e54k3'  «2h8 595 4SO <50 k27 +758 649 <547
23 8eLOL'  384921' 154 427 370 - - - 465 -
24 7-901'  38:928'  «34L9 359 236 . - - - - -
25 6°958'  3L523' 3037 34269 34131 3.200 3027 @ - - -
26 8+171'  39.187' +192 155 104 067 165 - 209 112
27 7+793'  L6s318'  Le67h Le350 Leh8hL - - - L..285 -
28 B8+168'  36+619' 1436 1748 1614 - - = 181 -
29 8e304k'  LOe757'  1e16L 874 <968 <951 14118 652 805 927



-28~

APPENDIX XIV

Pass No. 3 = Group F (paragraph 3)
Elements 1, 7 to 14 (paragraph 4)
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Pass No, 3 Elevation 50°
Element Lat, N, Long. W, Radial distance from (n.m.)
Para. & 1° 0 Acc. posn, AT data posn,
(Elem. 1)
1 8 262! 38..874! (322 -
6 1-k 8 210! 390791 117 139
25 8217 38..999¢ «068 090
3-6 826D 38.931" o320 036
L-7 8 259! 38+928! D17 ~O3L
5=8 8231 380541, *231 215
6-9 6667  L42+959' 2997 24847
7 8..258! 38..887" Ol S09
8 8263 388911 5 U0
12 } 8 262" 38}874' 022 ‘O
11 8 255! 38.903! ~005 <19
12 8+2631  3B.868! 26 SO
13 1~5 8.212! 39011 <077 #0929
26 8243 38 914! 009 7351
3.7 82601 3849391 %e; 236
L-8 8.252! 38857 029 15
5-9 8e1lL! 39 e 7h! *373 *395
14 1-6 8.232' 384916 020 Pee
2~7 8 252! 38 901! +203 020
3-8 8248 28.020 010 <032

4~9 842611  39.027" 078 -096



APPENDIX XV

Pass No. 7 - Group F (paragraph 3)
Elements 1, 7 to 14 (paragraph L)
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Pass No, 7 Elevation 25°
Element Lat., N, Long, W, Radial distance from (n.m. )
Para, & 51e Qe Ace, posn, A1l data posn.
(Elem. 1)
1 84197 38931 056 -
6 1=k 8e+162! 38+759" 127 1
2-5 8+385" 38.865" *137 192
3-6 8+207' 39.129! 147 ~12L
L~7 8231" 38 «L60! +280 +298
5-8 9.327' L2517 2680 2637
7 8203" 38.919! OL8 10
8 81551 388981 <095 L7
9,10 8.197' 38.927' 055 +003
11 8184 38918 067 *O15
12 8+188! 38.¢936! «065 009
13 1-5 8288 38..9201 039 #0391
2-6 8 269" 38 686" 022 078
3-7 8.277' 38 947! «038 <081
4-8 §e282' 394751 *532 522
14 1-6 8259 304900 09 D61
2~7 8+283' 38875 338 93

3-8 8195' 39277 24D 0217
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APPENDIX XVI

Pass No, 15 = Group F (paragraph 3)

Elements 1, 7 to 1k (paragraph k)



Pass No, 15 Elevation 30°
Element Lat., N, Long, W. Radial distance from (n.m,)
para. & 51° O° Acc, posn, A1l data posn.
(Elen o 1)
1 8216 38.856" «Ol5 .o
6 1=k 8 +209t 38.0707! *131 #0953
2-5 8+169" 38970 091 286
3-6 8e192! 3809311 D60 053
L-7 8+299! 384992 7L *119
5-8 8.278* 38637 470 +150
6~9 8 oL 38058 * 56 +54.9
7 827! 38.4865" Yo R 2206
8 8221 38 765" 092 057
9,10 8e216! 38860 Oy 03
11 8s210! 388386 QA 020
12 8212 38.843" 054 +C09
13 1=5 8+193" 38917 058 Oy
2~6 8.182¢ 38933 «070 059
3-7 8+261" 38+888¢ 015 <09
L8 8.252! 38.916! 08 052
5-9 8282 38 L84 2266 o242
14 1-6 81901 33928 062 *52
2=7 8+235" 38+857" 033 19
3-8 8-249" 38886 011 138

4=9 8+219" 38 4824 059 - #0020
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APPENDIX XVII

Pass No, 19 = Group F (paragraph 3)

Elements 1, 7 to 1k (paragraph L)
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Pass No. 19 Elevation 25°
Element Lat., N, Long, W, Radial distance from (n,m. )
para. 4 51° Qe Acc, posn, All data posn,
(Elem., 1)
1 8211 388741 - WOL3 -
6 1=k 8+235" 38+876" 023 2l
2-5 8 «265! 38.919" N7 061
3-6 8+161! 38.995! 106 0N
L=7 847! 39+0ldy! *135 125
7 84205 38.876¢ L8 2006
8 8.+280! 38.+798!" <073 <08
9,10 8211 38880 L2 <0
1 84213" 38..903" 337 N8
12 3.248" 38..880! 035 <008
13 1=5 8e2L5" 33..918! 310 Oy
2-6 8+219! 38597 31 M6
3=7 8+153" 39205 116 #1G2
14 1-6 82291 38..890" «023 241

2-7 8-193'  38.899" 1057 22h
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APPENDIX XVITI

Pass No, 29 - Group F (paragraph 3)

Elements 1, 7 to 1k (paragraph L)



Pass No, 29 Elevation 37°
Element Lat, N, Long, W, Radial distance from (n.m,)
para. 4 51° e Acc, posn, All data posn,
(Elem, 1)
1 8..202! 38.838" 063 _—
6 1-k 8e26L4' 38679 42 +118
2=5 8 +2L 38913 <008 063
3-6 8 232" 38886 <021 SOh2
L=7 8+249! 388671 023 050
5-8 8¢169! 39.489! 376 410
6-9 8 300! LO-757" 1164 1208
7 8+205" 38.837" 062 Q03
8 8196 384836" 069 ~C06
9,10 8203 38.+839! 062 e 0y
11 8e202' 38..862! +55 <15
12 8203 38836 D6l 201
13 1-5 84232 38+866" 030 035
2-6 8 «2L0! 38 .886" 015 Y
37 8 «240! 38-891" 13 <055
4~8 8.191! 384971 +072 08l
5-9 847! 39.755¢ 5L +578
14 1-6 8.232' 38881 <023 Le'lte;
2=7 8241 38.+889' 13 +050
3-8 8.210'  38.89L SO0 ~O36

4-9 8 « 140! 39-089! «160 170
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APPENDIX XIX -~ Analysis of mid-doppler count in running four
message fixes against radial distance of fix
from accepted position

Corr, dop- Radial. distance from accepted position (n.m,) between:
ilﬁgs‘mnt QO 005 010 Ne15 3420 0425 D50 O+75 more than
betweens D05 Qo410 D5 D20 025 Q5D D75 10 100
285=2 9, 1 1 1
295-3.0L 1 2 1 1

3°05-3-14 2 2 3 1
31552} 1 1

3425-3.34 2 1 1

3035~3 1y 2 1 1

3 +45-3 <5k 6 2 2

3+55=3+6k 2 1

3+65-3 7k 1 2

347538k 3 1 1 1

3.+85=3+9k 3

349514 4Ol 2 11

by o051+ 14 b2 1 1

bo 15l e2L, "

o251 30 103 1 19

o35y ol 11 11 2 11

y sls5-ly o 5L, T 2 2 1 1

Ly +55=1s-+6l 11 1 2
by o65-Le Tl 1 1 2 1 5
beo 750 Bl 1 1 1
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APPENDIX XTXa - Analysis of mid-doppler count in running five

Corr, dop-
pler count
x 10°
between

message fixes against radial distance of fix
from accepted position

Radial distance from accepted position (n.m.) between:

De 005 0«10 0«15 020 025 050
05 Ge10 D15 020 025 050 D75

3+15-302%
3253434
33534
3.e45~3 45k
3+55-3 6k
346537k
375-3 8L
3+85-3+9%
5495440l
o051y + 1.
Leq 5=k o2l
b o251 o3l
by o35bolil
ol 5ly o5l
o 5516l
b o65-b e 7l

- - AN - -



4D

APPENDIX XIXb =~ Analysis of mid-doppler count in running six
message fixes against radial distance of fix
from accepted position

Corr. dop- Radial distance from accepted position (n.m.) between:
pler count

x 10° e D05 D10 D15 020

between: J05 D10 Q15 D20 525

-
-

32533k
© 3035=3 Lk
3 «l5=3 5k
3+55=3 6k 1
3+65=3 7k
3 75-3+8L
385-3+9
549514 <O
Ly «O5 =L+ 14y
lpoq 5l o2y
o253l
Ly o35l elils
Ly ol 5=l o 5k
Lo 55=l+ 6 1
L e 65~ o7 1

—

[hv]

PR S . G Y
-4



APPENDTX XX

Pass No, 1 Day 314 Time 1608 2
(Date) (9.11.68)
Sat., No., 180 Elevation No, of messages
50° 9
Fixed Parameters Variable Paranmeters
ty 598 «0879 t, AE, Ak Ay
M 3-36608¢1 968+ oBoe X 2422 009
wp 2253262 —
970+ 0049 1492 019
|, | ©-0020352
‘ 972+ D05l 159 012
E  0.006895 | / |
A 7463 +55 97k Q057 - 125 0Oe13
Qp 279+6745 976 00056 0492 015
éN 00000012 '
978 QD52 061 0416
cos i G-000103 ~
980+ De00U6 O3k 017
Q, 198+1593 ) I
sin i 10 982 0038 0e13 018
98 « 00028 ol'e” 0+18

Doppler Shifts (conversion factor 9/55 (Diff): corr, dopp = 4QO + converson)

figures in brackets show estimated values

).67551

40 ke, |2985015 | 3138916 | 3476829 [5999938 | (4431357 L739501  [B776k
150 ke. 2985527 | 3139286 | 3477012 |(47200004 ) LL31369) L6L7539 14739863 |L776hCk
Diff. -512 -370 -183 (-66) (-12) 12 -322 LO
Conversion| =8k ~69 =30 (-11) (-2) 2 -53 v
Borry DOPP} 981,931 | 3138855 13476799 |(3999927) (MiB55 Ju6k7 553 |739488 | k776451




Pass No. 2 Day 316 Time 1328 2
(Date) (11.11.68)
Sat. No, 130 Elevation No, of messages
25° 8
Fixed Parameters Variable Parameters
i f
b, 37541029 t, ol Aby b,
M 5'3651746 808 » D015 BITIA 025
wp 87°911L
890 <1026 Je3% D2l
|a, | 0001978k
812+ =3+0035 058 423
E 0003265 . 4
. rares 88 D622
Ao 2461450 814 O0lA )
ON 5342151 816+ B s 120 D21
Gy -O-C00029k 818 e 1453 3419
00s 1 D06959 " )
Z 820 ~2004D 1485 D417
QG' 1)-I-Li-'23'17 %-E;% — {3 @’3’?»?‘ Don fif {3*5’37_
828+ u 02l 2440 015
sin i C«999976 .
! :
4 - }

Doppler Shifts

(conversion factor 9/55 (Diff):

corr, dopp = 400D + conversion

figures in brackets show estimated values

40O ke, 3058526 .5233#34 135314169 3934597 1250276 [u53t215 |166209
50 ke. | 30560M0 | 3233660 (3531389 {303Mk96 | (4298 8 Yu5339k1 (4661788)
Diff, 286 -246 -220 11 (196) 27k | (326)
Conversion 47 L0 -36 2 (32) L5 (50)
Corr. Dopp. | 3358373 | 323339 3534135 g3934599;42983a8)§4534260 ;(4662144) %




Pass No. 3 Day 316 Time 430 Z
(Date) (11.11.68)
Sat. No, 180 Elevation No, of messages
50° 9
Fixed Parameters Variable Parameters
t 60545448 ‘ -
b - tk &Ek AAK Ank
M 33660842
- 870 QM9 2425 0«11 -
wp 21848847
. 872 02028 1496 De12
lo_| 00020333
P :
A Th63:55 876 0037 1429 De13
Qq 279+6733 878 « 0037 0496 013
s‘iN 00000013
880 003k 765 ' Dell
cos 1 O00MMD2 .
882 D027 0+38 Dol
0y 2019999
sini 10 83k» 0+019 016 2015
886 DO arey! D16

Doppler Shifts (conversion factor 9/55 (Dif‘f): corr, dopp. = 40O + conversior

figures in brackets show estimated value

W0 ke. 2932889 3707874 13328815 13857199 . L376385 |L6LO6GOT | L757070 LB87O3L3
1 50’ ke, 2933373 | 3748220 (3329048 3857223 4376210 L60.6040L | 1757150 1;-8(7\‘7‘6
Diff, =438 -3h.6 ~233 =2l 175 197 -80 ~363
Conversion -79 ~57 -38 - 29 32 -13 ~59
Corr., Dopp. |2932810 3007817 13328777 13857195 L376hAL 1616633 | 4757057 L800284




Pass No. & Day 316 Time 4610 Z
(pate) (11.11.68)

Sat, No, 120 Elevation No, of messages
13° 7

Fixed Parameters Variable Parameters
ty 8 +7998 by AE. DA, A,
i 3.3802822
A 97 00027 1472 2408
wp 1908582 )
- ———— 972 D030 1438 0407
|a, | 00020221 -

97k 00029 1405 DO
E 0004354 , 4
A Thh26h 976+ D025 Do 7h | D07
o] .
o 3275366 978 . aven s Delib 007
o O-
Oy O-000D75 980+ QY9 De25 D06
cos i =0«003967 '

982 003 310 D06
0, 251198 :
sin 1 0999992

Doppler Shifts (conversion factor 9/55 (Diff): corr. dopp. = 400 + conversion.

figures in brackets show estimated values

f

L0 ke, 3268899 3496102 | 3796951 110243 ; L363568 1,5331.71

150 kc. 3068981 13496138 | 3796930 110223 | 436369k 4533683

Diff., -82 ~36 29 20 -126 -212

Conversion -13 -6 3 3 -21 -35

Corr, Dopp. |3268886 g3496)96 3796954 (1110246 (1363547 34533h56 ! i




Day 319 Time 1356 Z

Pass No, 5
(Date) (dl.11.68"

Elevation o, of messages

3h4° 6

Sat. No., 182

Pixed Parameters Variable Parameters

t, 670:2657 ty AB, by An,
M 3-3660503 836+ 00051 1438 008
wp 2093230 ‘
838 - 00051 1 +0% 008
|J,p | o203
' 8L TeCTL8 D74 008
E 0Q+007130 N
. 842 00042 Oel3 0«8
A 746355 i

oos i DeCN(Y98

On 221 +1814 =

sin i 10

Doppler Shifts (conversion factor 9/55 (Dif‘f): corr., dopp. = 400 + conversion)

figures in brackets show estimated values

420 ke,

3640954

L114348

\
167350

4653350

4740530

150 ke.

3641075

4114336

1167213

4653167

L7LOL33

Diff,

-121

12

137

183

97

Conversion

=20

2

22

30

16

Corr, Dopp.

36L093L

4114350

1467372

1653380

L7405L.6




Pass No, 6 ‘bay 319 Time 1438 Z
(Date) (14.4.68)

Sat. No, 130 Elevation No, of messages
7° 5
Fixed Parameters Variable Parameters
t, Lh2e1136 e ARy, Adye Ary,
M 33651782 878 Welenne) Y622 Qe
wp 8242968 '
- 880 ~) X9 Qolydy 009

lcbp | c-0019780 -

882 0015 Q74 D9
E  O+0032L1 _ ;
. 881 =0«0M8 1402 08
A0 7460490
Qp  50:0931 886 ~0+0018 103k 008
éN =0 +0000292

cos i 0006955

Q, 1639872

G

sin i 0-999976

Doppler Shifts (conversion factor 9/55 (Diff): corr. dopp. = 420 + conversion)

figures in brackets show estimated values

3555766 | 3799867 | kL9555 '(4264217)

LCO ke,

150 kec. 3555753 | 3799831 | LOLOLS6 | L264113
Diff. 13 36 99 (1)
Conversion 2 é 16 (17)

Corr, Dopp/

3555768 13799873 | LOL9571 [(L26423k)




Pass No, 7 Day 320 Time 1638 Z
(Date) (15.11.68)
Sat., No, 180 Elevation No, of messages
25° 8
Fixed Parameters Variable Parameters
A
£, 62005046 e BB, Ay bny
M 33660801 998 » D071 149 08
wp 2063028 1000 076 1459 0409
la_| ©-Cc02025.
D 1702 0+079 1423 D10
E 000718k
1000 - 00078 088 012
A 7463 54
5. of !_’)0 O.
0 279-671k 7% 000 7022 12
r’zN 0+00C0013 1708 D67 D27 013
oos 1 DTG9O
1010+ D058 ey 013
Q, 209-7028 B
‘ 12 DT D12 Delly
sin i 1+0

Doppler Shifts (conversion factor 9/55 (Diff): corr. dopp. = 400 + conversion)

figures in brackets show estimated values

b

f

WO koo | 3244490 BLBAL25 | 3814268 | 4155111 | LLOIBLS | A56L50T7 | LELIED9
150 ke, | 3211655 481528 | 381L293 | k155027 | 409723 | k56L503 | WELITTS
Diff., -165 -103 -25 8L 122 b -364
Conversion =27 -17 -y 14 20 1 ~-60
Corr. Doppp324ih63 [BLB1LD8 13814264 | 4155125 | LLO9665 | 1564508 4649549%




Pass No, 8 Day 320 Time 1746 7
(Date) (15,11.68)

Sat. No, 120 Elevation No, of messages
67° 5 usable
Fixed Parameters Variable Parameters
tp 792 «6018 tk ﬂEk AAk Ank
i 55802861 1066+ 240019 2445 009 \
- —
wp 1785992 ]
1068 » 0029 218 STLE I SR
lo_| ©-0020225 . Afor
P - [fix
1070 00057 187 12 \deter-
B 0O«0M598 - inatio
072« Ty . ) ’
Ao 2142 +6l 1072 e e | 154 Qell \ |
. + —_
0, 327-6283 107k 0073 1419 2415 )
(G 0+0000176 - : :
1076 O« 0-86 D16
cos i -0+«003963 : -
1078 « 00036 De56 D17 :
O, 2528356 A _
D80 e oYY Ne3D) 3418
sin i 0999992 108 O-r28 5 -
1782 00019 D10 0-18

Doppler Shifts (conversion factor 9/55 (Diff): corr, dopp. = 4D + conversion)'

figures in brackets show estimated values
TRy i Not used'.

[

/
400 kc. 2852293 | 2888429{2997L09 | 3317671} Both (1.528670) 4740288 |4816826 1839521

150 ke. 2852362 | 2886573 2997557 | 3317770 |missing | 4528469 4744156 L8167 839572

Diff, -69 -4l | -148 -99 (134) 132 85 -51

Conversioni =11 -2l -2l -16 (22) 22 14 -8

Corr. Dopp{2852282 | 2888405 {2997385 3317655 (4528622 4704310 [48168LO F839513




Pass Ne. O Day 323 Time 4122 2
(Date) (18,11.68)

Sat. No., 130 Elevation No. of messages
86° 9

Fixed Parameters Variable Parameters
tp 3531489 tk AEk AAk Ank
It O-3651822 €82+ 0035 0407 018
wp 751260 -
- : - 6Bl =3V 6 e 2l 518
lap| ©-071981 : , .

686 =256 Deli8 D17
E 0O«003186 , .
Ab 7161489 688 . =206k 077 D17
o, 49+9362 590 =0 eIN68 1409 Del5
QN -0 .(I}ng92 692 . -} -m?(j} 4 alidy Trely
cos 1 O«006936

69l =69 178 Tel2
Qp 156277 _

696« =Qe65 210 1D
sin 1 0+999976 .

698 » =0 058 238 D08

Doppler Shifts (conversion factor 9/55 (Diff): corr, dopp. = 400 + conversion) -

figures in brackets show estimated values

R}
i
i

2 ‘ ¥
420 ke, 284690k | 2889057 1 319551 | 341190k | 4127062 | 463400 L 1.769208 | 4823012

150 ko. | 2846817 | 288916k | 3019770 | 3412052 (4126915)| L35G |L768788 | 4822570

A L20 10

\{

Diff, 87 107 -219 | =128 (147) 3

Conversion 1 -18 -36 -21 (24) 6L 69 72

Corr. Dopp.| 2846918 | 2889039 | 3019515 | 3411885 | (4127086462350 [L769277 | 4823082




Pass No, 1O Day 323 Time 4224 Z
Date) (18.,11.68)

Sat, No, 182 Elevation No, of messages
13° 8 ‘.
\,/{“"
Fixed Parameters Variasble Parameters
¥
'F!
£, 5783932 EE My By by
i 33660800 )
! iy 20028 187 307
wp 1972297 ‘
1| Th6e Q003 9060 507
o, | O«c020253 [ , 4
Tl 8. 338 1430 0406
E 0007348 Il
) ] L) : Ll ﬁ'

0 — .
Qp 279+6693 ; - 752 02032 063 sle
. |
( OrXcom 750+ 04025 035 Dl

(wy :
cos i OOXOIOL | 4
{ 756 22715 013 Q2
Qp 202:0929 % ‘ ,
- 758 « 0002 003 Lo
sini 10 L

Doppler Shifts (conversion factor 9/55 (Diff): corr, dopp. = 40 + conversion)

figures in brackets show estimated values

‘ 1
LOO ke, 3172847 | 3327393 | 3555673 | 3842161 | 4129925 | 4361220 | 4519228

150 ko. 3173045 | 3327605 | 3555737 | 38k2182 | 4129948 | 4361348 | h5195u2]

Diff, -193 -212 -Gl -21 -23 -128 -3k

Conversion ~32 ~35 =10 -3 =l -21 ~51

Corr. Doppi3172815 | 3327358 3555663 13842153 | 4129921 2@361199 P 1519177




Pass o, 17

Day 323
(Date) (418.11.68)

Tine

13102

Sat., No, 130 Elevation No, of messages
22°

Fixed Parameters Variable Parameters
tp 35351489 by OB, AL An, |
M 3-3651822 290 013 015 Ol
wp 75126

792 0020 <35 D623
]J;Pl 0+01981

79+ ~e X032 Deb7 Q.22
" Q003186 '
0
Q L9-9362 798+ =20 122 0419
. =De0000292
QI\‘ 800 Saree'e 154 18
cos 1 006936 »

802 =037 1486 D16
QC_ 1456277
sin i 0999976

|
H

Doppler Shifts (conversion factor 9/55 (Diff): corr. dopp. = 400 + conversion)

figures in brackets show estimated values

L0 ke, 341330713308912 13617840 | 3994060 {(4:319222) (4-531281 ]

150 ke. 3113289{3308935 (3617818 | 3993992 L319028|4531072

Diff. 18 -23 22 70 (191) (209)

Conversion 3 ~ly L 11 (32) | (33)

Corr, doppy 311331013308908 .36178&4 3994071 (4319254 (45313141 )




Pass No. 12 Day 32 Time 1408 Z

3
(Date) (48.11.63)

Sat. No, 180 Elevation i~ No, of messages
55° 9
Fixed Parameters Varisble Parameters
f
?p 5783932 tk AEk AAk Apk
oo 3°®894 8L3 540019 242 0409
wp 1972297 '
850 02031 21k 011
];,P] C«0020253 :
' 852 D033%9 182 D12
E  0«007348 : .
. Tye X Wil . . 2
A 7463 +56 854 Do O0LL 147 01
0y 279+6693 856 DY L5 1441 D13
QN Q0000 858 « O QY3 Te77 el 3
cos i O«L001DL -
860 Q0037 Dol Dedl
q} 2020929 . .
‘ 862 Q0«29 D20 D1k
sin i 10
86k 00018 D20 D15

Doppler Shifts (conversion factor 9/55 (Diff): corr, dopp. = 40D + conversion)

figures in brackets show estimated values

A 4 p .
400 ke. 2888962 | 29,5888 {3095978 [3465858) k065509 | 4517054 | 4713485 | 4789106

150 ke, 2889366 | 2946387 {3096269 | 3465968 | L0OGELLE | 1516875 | 4713319 | k789154

Diff., -L0h ~1;99 -291 (-112) 63 179 166 -48

Conversion -66 -82 -18 (-18) 10 29 27 =8

Corr. Dopp. 2888896 | 2915806 3795957 (3465840D4065519 11,517083 | 1713512 | 4789098

;




Pass No. 13

Sat., No., 13D

Day 324 Time O848 Z

(Date) (19.11.68)

Blevation o, of messages

9° 5

Fixed Parameters

Variable Parameters

t, L11+1337 b, 0F, Ay Ary
i 33651826 - 528 000 0+20 00l
wp 75°1515
530 =305 Oeli3 =003
la,| o-cot9798 |-
532 =) 0063 072 -2
E 0003166
O -
Qp 484895 536+ =0 0073 140 Seley

éN 000290

cos i O«006929

Qn 161

14.92

sin i 0999976

Shifts (conversion factor 9/55 (Diff): corr. dopp. = 40D + conversion)

-

Doppler
figures in brackets show estimated values
430 ke, 3386435 3593322 | 3843030 h092710?
150 ke. 3386258 |3593206 | 3852895 | 4092480
Diff. 177 116 135 230
Conversion 29 19 22 38
Corr, Dopp.! 5386464 3593341 | 3843052 iuﬁ927h8%




™

Pass No., 14 Day  32L Time 122C 2
(Date) (19.11.68)

Sat., No. 130 Elevation No, of messages
LO° _ 9
Fixed Parameters Variable Parameters
] 9
£ W1141337 s By By Any
M 3+3651828 740+ O 0405 019
wp 751515 R =003 520 019
lo_| 00019798 |
b v =003 Dely 018

E 0003166 '

746 =D 02 068 D16
Ao 7464489

748« 008 099 D15
Qg 49+895° o ' - _
O =0-00CT290 750¢ =300 152 Otk
cos i D«006929 752 ~O L9 166 D12
QG' 161 '114-92 754, _(}o(h(\,h_6 1 '98 010
sin i 0+999976 '

756 ~2e038 2426 08

Doppler Shifts (conversion factor 955 (Diff): corr, dopp. = 40T «+ conversion)

figures in brackets show estimated values

LCO ke, ?2903552 297602 | 3142023 | 3490297 {(LO0L831-} (4129319) 165026k {L7LT7780

150 ke. (2903047)| 2976128 | 3142602 | 3190393 | 4004755 | (5429794 ] (4649918 F (L7443
Diff. (135) -86 -179 ~96 (79) (225)] (346) (337)
Conversion (22) -1l -29 -16 | (13) (37) (57) (55)

Corr. Gopp.{290357k) ! 2976728 | 314239k | 3490281 | (boon817 ) (1429356 ) (1650321 (4747835




Pass No, 15 Day 324 Time 1320 2
(pate) (19,11,.68)
Sat., No, 180 Elevation No, of messages
30° 9

Fixed Parameters Varieble Parameters

t, 5287000 % Ay A fny
M 3+3660805 8GO- 340729 2427 D408
wp 1943329
872 sTaele 1498 008
]a}pl 00020206
' 8- 206 1465 008
E O-007407
. 806« 00050 1430 008
A 7463 <56 )
Oy 2796683 878 . D50 095 2109
fly ©-0%00013 810 0U6 463 009
cos i O«O089
- 812 TeX039 De3h D+10
Qp 1906236
844« 0«29 Oe11 Q10
sini 1+O - ’ ‘
N 816 oM 6 —~006 G-10

Doppler Shifts (conversion factor 9/55 (Diff): corr. dopp. = 400 + conversion)

figures in brackets show estimated values

L0 ke,

2975836

3074868

3275473

3628319

WOTO067

L2 77

L6160

3
4718030

150 kc.

2976067

3075189

3275672

3628423

LO70038

1L,2703),

4618942

4718190

Diff.

-234

-3

-199

=174

29

143

118

-160

Conversion

-58

49

=33

-17

5

23

19

-26

Corr. Dopp.12975798

3074839

| 5275420

13628302 | LOTO072

1420200 | 4619079 L74800%




Pass No., 16 Day 32k Time 1408 2
(Date) (19.11.68)
Sat, No, 130 Elevation No, of messages
8° 6
Fixed Parameters Variable Parameters
£, 41141337 by BBy By by
M 33651828 8L8 0708 D409 D11
wp 731515
: 850+ 003 7026 010

lépl 0219798 ~

' 852 =Y 2 D48 DD
E 0-003166 , : ——
A Th6ke89 85k« =028 0:76 0-10
Oy 498950 856+ ~0e7024 1407 009
Gy 0000230 858 021 140 Q09
cos 1 0026929
QG 169 1492
sin 1 0999976

Doppler Shifts (conversion factor 9/55 (Diff): corr. dopp, = 400 + conversion)

figures in brackets show estimated values

{ §

LOO ke, 3343455 35579621 3804029 | LO62272 | L281486

150 koo 1 3343252| 35570381 38703971 | 406212k |(4281286]

Diff. 2053 12l 58 148 (200)
Conversion 33 20 9 2L (33)

Gorr. dopph33L3488 |3552982 |387°0738 | 4062296 (4281519




Pass No, 17 Day 324 Time 1576%Z
(Date) (19.11.68)

Sat, No, 182 Rlevation No, of messages
66° 9
FPixed Parameters Variasble Parameters
4, 528709k by 08, Bl bny
0 33660805 906+ O+00L2 2ol 05
18L. 332

wp 9L.+3329 98 . Q05N 2417 7
I‘:’:el 020206 . ,

91 D62 ] o8l 0«08
E OO07407 "
A, 63456 912+ T 1049 2010
e s ; : :
fy 9005013 916+ 00766 2479 D413
cos i D89 ' '

918 » Q061 D7 el
QG 1906236

Q27 D053 D19 De16
sin i 10

922 - D042 =P D17

Doppler Shifts (conversion factor 9/55 (piff): corr. dopp. = 400 «+ conversion)

figures in brackets show estimated values

420 ke, b8a88aL | 2942166 | 3785228 BLLITTD (Lpi>6::>6f"3r)451 9169 | 1712396 | L78L521

150 ko,  PBB932D | 20u25k> | 3705488 |(314:9896)| k067570 | 4519727 [LT122k5 | LTBL512

Diff, =436 ~37L -260 (~126) (33) 142 151 9
Conversion -71 -64 -L3 (-21) (5) 23 25 1

Corr. dopp.| 2888813 |2942175 | 3785185 [(3449749)| (BDE76D9)L519192 | h712h21 | 4784522




Pass No, 18

Day 324

(Date) (19.11.68)

Tinme 1558 Z

Sat. No, 120 Elevation No, of messages
18° 7

Fixed Parameters Variable Paranmeters
t, 677+h255 kR e Ay by
i 33802876 953 - 0029 1483 D10
wp 1683148

9ED . D030 150 D10
I&Pl 00020197

962 D035 1416 340
E D+001837
Ao TUL2 63 96l Q7”033 D8l {3°10.
QN 3277173 966+ Q027 D55 310
Q Q*ﬁﬁ3?175 968+ e 9 Q31 D10
cos i =003937

main s 970 D9 013 O10

QG 227 « 0L,
sin i 0999992 e

Doppler

Shifts (conversion factor 9/55 (Diff): corr, dopp, = 40O + conversion)

figures in brackets show estimated values

40 ke.

3391331

3726943

LOBT765D

4362861

4553908

150 ke.

3391429

37090

4067656

1362866

L55063073

bifre,

-98

=57

=5

-165

Conversion

-16

-9

-1

-27

Corr. dopp

. 3176403

3391315

37-693h

4362862

4553881




Pass No. 19 Day 325 Time D8 Z
(Date) (20.11.68)
Sat, No, 13D Elevation No, of messages
25° 7
Pixed Paraneters Xﬁﬁiéhliﬂzﬁﬁﬂﬁiﬁgﬂi
£, 3620149k e By By Any,
M 34365185 588 « G2 436 D40
wp 714189 597 0N 063 )
lo_| o«019824
L 592+ 040078 0495 Se1D
B D«0D3147
50l =0« 082 129 D1
.A.o 714-64'88
. yTeN 146 010
Oy k98566 596 83 5
c’zN -0 200292 598 -0 N8 1499 009
cos 1 0006955 60+ 077 2431 048
Q 1498553
sin i D-999976

Doppler Shifts (comversion factor 9/55 (Diff); corr. dopp. = 4D + conversion)

figures in brackets show estimated values

!

LYY ke,

3218545 13495443

3884866

L257125

L5939

LELTRAY

150 ke,

3218727 (3495568

3884862

4256892

45671

4639906

Difr,

~182 =122

2

253

268

513

Conversion

-3 =20

e
o

38

L

8l

Corr, dopp

3218515

3495428 388L80k

11257163

14501983

L6503




Pass No, 20 Day 325 Time 1132 Z
(Date) (22,11.68)

Sat., No, 13D Blevation No, of messages
7h° 9
Fixed Parameters Variable Parameters
t 3620140 & By Ay by
M 3365185 692 ~242030 307 Te2D
wp 714189 69+ e 22l 520
lo_| 00019824
L 696+ =051 e D19
E 0003147 . .
698 - =00759 D76 D18
Ao 7461 -88 —
. Yo Y6 oY Do
0 1498566 70 Mot o'aA 129 | 16
éN =0+ 2000292 702 D66 1 043 D1l
cos i 0106933 7 - 65 1477 Q13
0, 1498553 | R
76 ~0+N61 2409 el
sin i 2+999976
: 78 =75k 2437 0«09

Doppler Shifts (conversion factor 9/55 (Diff): corr, dopp. = L3O + conversion)

figures in brackets show estimated values

: } ,
k0 ke, 28575 12895325 3729665 |3hAk37h [L172783% |L58D6T72 [L757197 k816714

152 ke, 2850150 (2895663 (3737001 3444543 (W17 968458050 (4756676 |4816385

Diff. -75 -338 -336 -169 (115) 328 521 329

Conversion -12 -56 -55 -28 (19) 5. 85 Sk

Corr, Dopp1285’7363 2895269 [{3729617 | 3444346 | (L402102)45873726 ‘4757282 4816768

i




Pass No, 21 Day 325 Time 1234 Z
(Date) (20.11.68)
Sat. No, 182 BElevation Mo. of messages
16° 8
Fixed Parameters Verigble Parameters
t, 5859757 b A " Aoy
M 33660759 750« D33 1483 008
22
w 1220 756+ 230 1449 5407
[ &;Pl DD 2M95 .
‘ 758+ aleele 101l D7
E D746k
Qg 279°6677 762+ 02033 Dk9 00
' Qe
fy Orrotz 76k 0072k 3422 007
cos 1 D085
766 DX M3 D02 0«07
Q} 275 ¢9651 .
' 768« DD D11 0«06
sin i 1.0

Doppler Shifts (conversion factor 9/55 (Diff): corr. dopp. = 40O + conversion)

figures in brackets show estimated values

KX ke, 3198934 | 3396182 | 3681105 L8773 '4294931 M-z-9l:.'f-"7ly (461569#)
150 ke. | 3199152 | 3396400 | 3681136 {47086L9 | 42970k [4L93980 | 1616314
Diff, -216 -222 -31 42l 197 9. (-620)
Conversion| =35 -36 -5 20 32 15 (-121)
Corr. dopph3198899 | 3396146 (36841700 |LX08793 {4294933 |4h9LI89 | (4615593




Pass No, 22 Day 325 Time 418 2
(Date) (20.11.68)
Sat., No, 138D Elevation No. of messages
69° 9
Fixed Parameters Variable Parameters
t, 585+9757 b " By bmy
M 3+3660759 858« 0029 2432 08
wp 191f227?w1“_‘ 8670 260039 2eM D10
lo_ | De020195
2 862+ L6 1468 et
B Del07L6L
o 86l 275D 1432 Oe12
A 7463 <57 ‘ ‘
. sTARLN Yo e
Gy De0TEOM2 868 207 D463 3015
cos 1 (}oh’rﬁ,'85 87@‘ N e D ,).33 Meq5
9 205 9651
872 D30 208 D16
sin i 10
87k D9 ~0e10 De17

Doppler Shifts (conversion factor 9/55 (Diff): corr. dopp. = LOD + conversion)

figures in brackets show cstimated values

430 ke,

2885260 | 2955375

3155065

il

(3652930) | 4296680

L 6L BL,

L772229

481695L

153 ke,

2885396 |2955729

3155399

3653719 (4296466

4615135

L772355

1817297

piffe,

~336 =35k

(~89) 21

269

-126

=3k43

Conversion

=55

(<15) 35

Ll

-21

~-56

Corr, dopp

2885705 | 2955317

1

3155717

(3652915)4296715

L6h5LL3

477228

4816898




Pass No, 23 Day 325 Time 1508 Z

(Date) (22,11.68)
Sat, No, 120 Elevation No, of messages

7° 5
Fixed Parameters Variable Parameters
g AR A A
£, 728562 f % X Ay n
M 33802886 98 ¢ Q32 1409 aler
wp 1657755 910 227 478 o2
lo_| ©«022198
£ 92 Qo203 o5 ey

B De0™M893

91l QeOM7 D28 DM
A ThL2 <63 .

916 =2 1613 RUGH

O 327-7H37

(D007

cos i ~D«3937

G

Q, 2417292

sin i 0999992

o

Doppler Shifts (conversion factor 9/55 (Diff): corr., dopp. = 420 + conversion)

figures in brackets show estimated values

t
L ke, (3666491) | 3934647 | 41836627 | 4384550
150 ke. 3666407 | 3935080 | L186774 | 438L297
Diff, -216 -L37 -147 253
Conversion =35 =71 -2l L
Corr. dopp.| 3666156 (3934576 4186603 L36L591




Pass No. 24 Day ?25 Time 1552 Z
(Date) (22,11.68)

Sat. No, 142 Elevation No, of messages
70
Fixed Parameters Variable Parameters
5, 8325311 by OBy Ay by
M 33716413 952 oTas N, 16 -0e06
wp 6l.+8836 951y« D52 Tyely ~ 35
lo_| 0019762
= 956+ =3+ 061 2469 )
E 0«06
o 958 e =067 1432 =073
A 755436 _
. =D e . S
0 1638767 960 270 1138 ~0+02
éN =005 962 07 1473 -0
cos 1 2551
o 2677727
sin i 04999921 " .

Doppler Shif'ts (conversion factor 9/55 (Diff): corr. dopp. = 400 + conversion

figures in brackets show estimated values

P

3506268 | 3723733 | 3962148 | 4181867 1(4355L1D)

43D ke,

150 ke, 3576261 | 3723387 | 3961874 | k181787 | L3554
Diff, 7 346 27k 82 (-8L)
Conversion 1 57 L5 13 (-14)

Corr., doppd

3506269 | 3723790 | 3962193 | 4181887 (L355396) ! | i




Pass No, 25 Day 325 Time 1678 Z

(Date) (22.11.68)

165 Elevation No, of messages

28° 8

Sat. No.

Fixed Parameters Varisble Parameters

t, 58519757 kX By By Aoy
33660759 968 020069 1.88 207
w 12 972 D07k 1453 0408
[&_ | De0on20195 ~ —
L 972. D76 1416 0410
B 000746k
97l 00O7h 3487 Yed
A 7463 <57 | | )
o0’ el De
Qp 27946677 976- 20069 17 12
éﬁ. 000012 978 « A6 .18 0e13
N
cos i O-C‘{?’\OBB 9B A5 0, "°11+
205 +9651 ' -
% ° 9 d 982 Q0039 =020 Deqly
sini 10

Doppler Shifts (conmversion factor 9/55 (Diff): corr. dopp. = LOD + conversion)

figures in brackets show estimated values

!

LD ke,

3221607 | 3479446

3844933

(14208971 Ll6392L

L6085,

1683571

150 kc.

3221749 3479629

4229149 [ LA 6L5L2

L678768

(4683858

=

Diff,

~142 -183

-0

(-178) -618

(~287)

Conversion

=23 -3

-1

(-29) -101

(-17)

Corr., dopp.

322158L (3479116

3844922

(4208942) 1463823 |

(1683521 )




Pass No, 26

Sat., No, 180

Day 326
(Date) (21.11.68)

Elevation

38°

Time 1330 Z

No, of messages

8

Pixed Parameters

Variable Parameters

&, 536+3076 T e Ay bny,
M 33660797 8170 0« 02 2.2) el
ap 1803849 812 033 1488 3e12
lo_| ©-0020217
P 81k« 0039 1 5l 12
B D007524
816 00N 118 Del3
Ao 724‘63 ‘56 -
QN DOTOHN2 820 D33 Ne59 el
cos 1 QeTI7L 809 . ~ 25 Yool el
QG 194 ¢4.997
82l X D2 D1l
sini 13

Doppler Shifts (conversion factor 9/55 (Diff): corr., dopp. = 420 + conversion)

figures in brackets show estimated values

L0 ke,

2966575 |

(3352909)

3809395

4281607

4575859

4713281

150 ke.

2966732

3353117

3829365

1281421

4575578

L713722

piff,

=357

(-228)

30

261

259

Conversion

-58 (-39)

(-34)

5

L6

L2

Corr, dopp

2966317

(3088437) (3352875)

3809400 §

4284637

4575905

4713323 ‘




Pass No,

Sat. No.

27

120

Day 326
(Date)

Elevation
82°

(21.11,68)

Time 1746 Z

No, of messages

Fixed Parameters

ty 673+2059

M 343802868

wp 1634779

lépl(3~ﬁ32@ﬂ76

R

E D¢1953

Ab 744263

QN 3277624

Variable Parameters

G AEk e Ank
1266+ DD 1412 Yedly
1968 - avea 0480 D415
1070 ST 05 Ye17
1272+ ~ 3L .25 13
4107 o 00023 007 018

cos i ~D703%3938

Q. 2284818

G

sin i 0999992

t

!

r—

Doppler Shif'ts (conyersion factor 9/55 (Diff): corr, dopp. = 40O + oonversion)

figures in brackets show estimated values

L0 ke,

4428538

4628142

774949

4328972

15’3 k:Gu

(14:128526)

LEC3ITL

771968

482891

Diff,

(+12)

23

...‘]9

Conversion

(+2)

6

=3

Corr, dopp.

(4128542)

LE081L8

770946

4828902




Pass No. 28 Day 326 Time 4832 2
(Date) (21.11.68)

Sat. No. 14D Tlevation No, of messages
8ge 9
Fixed Parameters Variable Paraneters
£, 78047257 e O Aty Ay
M 3+3716L435 1142 1028 Dol Ne9
wp 626345 '
ERI e NedD “1e19
la':pl OIN9793 ; _
1116 =050 De32 71418
E 05978 A
. —Qiﬁ“) D' 3'1
L TH55+35 1118 =59 59 7
0, 1607375 1120 =2+0065 o0 2.6
fy ~D=oo7515 1122+ 4069 123 3415
cos i D2555 .
112 00069 1458 ~ 013
QG 2557716
' 1126 =DeT066 1490 D11
sin i 0999921 , |
1128« L D06 2420 ~ 9

Doppler Shifts (conversion factor 9/55 (Diff): corr, dopp. = &KX + conversion)

figures in brackets show estimated values

&

L3O ke, 2845113 |2675173 |297°969 |3269497 |(3945636):532325 |L753873 (h82LL7k

157 ke, 2845352 (2875279 [2970968 |3269520 (3945613 453226k (4753794 (LB2L331

Diff. ~2%9 -36 ¥ ~23% (23) 56 79 143

Conversion -39 -6 D -l (%) 9 13 23

Corr. dopp. BLEO7M | 2875167 R977969 | 3269493 (39u564D)| 4532529 k753886 |L8244I7
§ ! i




Pass Ko, 29 Day 334 Time 7938 2Z
(Date) (29,11.68)
Sat., No, 132 Elevation No, of messages
37° 9

Fixed Parameters Varisble Parameters

6 3494065 by 8By Ay by
€ j
M 33651957 - 578 No¥es e ~et6 Oy
up 5h-3765 580+ “340050 N 37 ~ 08
lo_| DeX19852 ®
L. 582 6D 0.6l ple
B De02886
58h.» -0eT066 096 D03
A 746487
. .
0 194972 586 Salsare 137 128
ﬁN =292 588 ¢ =D el 1+65 D07
cos i D6 590 . 1499 e
1554316
T 592 <306k 2430 D05
sin i 0999976
" B9 ~3e 056 2456 e

Doppler Shifts (conversion factor 9/55 (Diff): corr. dopp. = 4B® + conversion)

figures in brackets show estimated values

4
2D ke, %968617 g3‘“9'5943 3368576 | 3838227 |4308372 | 4583982 | 4710533 4765441
150 ke. 2968655 |3.9L080 {336861D {3838218 [4308192 [LE83700 {47186 |LT765L65
Diff, ~38 -137 -4 9 180 280 347 =5k
Conversion ~6 ~22 -17 1 29 L5 57 -9
Corr. dopp. {2966611 13293921 !3368489 | 3838228 | 4378414 | 458LN26 {L710590 [ 4765472




MEAN POSITIONS 4=m ARIOUS METHODS
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