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EDITORIAL

This issue of the Circular is almost entirely devoted to
a full listing of the Eclipsing Binary Programme. Although
this may disappoint members who look for varied items in these
publications, it has been thought best to give all the details
in a single issue which may be used for future reference, rather
than dividing the listing between two or more issues. The next
Circular (No. 56), scheduled to be issued in December 1983 will
revert to the usual format, and contain further light-curves.

The Eclipsing Binary Programme is a very important part of
the Variable Star Section's overall programme of observation. For
some unknown reasons it has never seemed to appeal very greatly to
amateurs in the United Kingdom, although observers in many other
European countries have frequently made it their primary field of
interest. We hope that with the changes in the programme and the
availability of predictions, many more members will take up this
particular study. Amateur observations can most certainly give
most valuable information about these objects.

SUBSCRIPTIONS - A CORRECTION

We would like to point out to our members in Eire that their
subscription rate is the same as that for the United Kingdom,
namely £2.00 per annum. We apologize for the fact that we made it
seem as if it should be higher.

VERXENDERLICHE STERNE (VARIABLE STARS) by C. HOFFMEISTER

Members will doubtless be interested to know that the second
edition of this 'classic' work is in an advanced stage, and that
both German and English versions are to be published. The new
edition has been prepared by Drs Wenzel and Richter, of Sonneberg,
who saw the original edition through the press after Hoffmeister's
death in 1969. The English translation is being made by Storm
Dunlop. Publication may be expected towards the end of 1984, but
further details will be given when available.

EPSILON AURIGAE

In IBVS 2371 four Japanese observers present their p.e.
light-curves of the eclipse ingress over the period 1982 October
to 1983 March. Observations were made in U, B and V regions and
subsequently reduced by computer. The telescopes used were
200-mm reflector, 300-mm reflector and 200-mm refractor [sic!].
U, B and V mags at minimum are estimated to be 4.74, 4.28 and
3.74 respectively. Epoch of second contact is estimated at
around JD 2 445 306, some 9 days earlier than predicted by
Gyldenkerne in 1970.

ORBITAL PERIODS FOR SOME CATACLYSMIC BINARIES

In IBVS 2377, Shafter presents periods for 6 cataclysmic
systems, some ot which are of interest to amateurs. These are:

V794 Agl = 0.23° (approx.)
SY Cnc = 0.38
CM Del = 0.16
V360 Oph = 0.16
TW Vir = 0.18266(66)
VW Vul = 0.073



ECLIPSING BINARY PROGRAMME

Predictions are now available for all objects on the EBP. ‘'here
are four sets of predictions, as described in the Journal for
1982 February, and details of the stars included are given in
this Circular.

List A contains objects 8-0Om or brighter at maximum,
whose minima should be observable in a single night. Several
stars have been added to this list since the preliminary details
given in VSSC 48.

List B contains similar objects with maximum magnitude
between 8 and 10.

List C contains objects for which observations made
on more than one night need to be combined in order to derive
a timing for minimum - because either the eclipse is too long
(up to 48 hours), or the object is too far south of the equator
(down to -18%),

List D contains objects with very long eclipses.

ln conjunction with List E (vSSC 533, these include
all catalogued eclipsing binaries north of -18" which are brighter
than 10m at maximum and can be observed visually (amplitude at
least 0-4m)., I hope these lists will be a useful reference for
all observers even though they may not participate in the ®BP.

For each object, the first line gives the name,
approximate range and type. '"The second line gives its RA and
Dec for 1950.0, the duration of minimum as a fraction of the
period, the JD of a minimum and the period. If a third line is
present there are non-linear terms in the catalogue elements used
in the predictions (see next paragraph). If secondary /:minimum
is at least 0-3m deep, a second entry follows giving the magnitude
of Min II and prediction elements.

For the interest of members with microcomputers who
are interested in producing their own predictions, the non-linear
terms work as follows. Let T be the given JD of minimum, P the
period and A, B, C, D, E, F the six values given on line 3, The
time of the n'th following minimum is given by 5

T + nP + A 8in (nC - D) + B 8in 2(nC + D) + n"E + n’F.
Most members can ignore the elements as everything, including
light-time corrections, is taken care of in the predictions,

The predictions for lists A and B give, for each
eclipse observable from the British Isles, the times of beginning,
middle and end, and the light-time correction to be added to
the observed time of minimum to obtain the heliocentric time.

For List D there is a row for each star, showing an asterisk for
each date (12h GMAT) when the object is in eclipse. For List
C the predictions are less straightforward, so here is an example,

For 1983 Nov 1 a minimum of AI Cep is listed as follows:

Mid Eclipse 1d 2-0h

Visible from 5<6h to 14-8h

Eclipse Limits 0d 13-5h, 1d 15:0h
LTC 3m

Note that, whereas mid eclipse and eclipse limits are rounded

to the nearest half-hour (a precaution against bias, as also in
lists A and B), the limits 8f visibility (star at least 5° above
horizon and sun at least 10" below horizon) are correct to the
nearest O-1h. AI Cep is observable between about 05.36 and 14.48

GMAT on Nov 1, and at similar times on adjacent nights., Nov 0d
2



means Oct 31d, so the eclipse starts on Oct 31d at about 13.30,
and finishes on Nov 1d at about 15,00. It follows that AI Cep
.can actually be observed in eclipse on Oct 31 from 13.30 to 14.48,
and on Nov 1 from 05.36 to 14,48, On Oct 31 the top of the
falling branch will be seen, Mid eclipse occurs in daylight but
most of the rising branch can be seen on Nov 1. Observations
made on these two nights (or indeed on other nights when the
object is again in eclipse) may be combined to yield a timing.
Three minutes should then be added to the observed time of
minimum to obtain the heliocentric time., It may be seen that

in order to find out which stars on list ¢ are observable in
eclipse on a given night it is necessary to look at the predictions
not only for that night but also for the preceding and following
nights,

Incidentally, AI Cep is of Beta Lyrae type (continuously
changing brightness) and the catalogue does not give a duration
of minimum. For objects of this type and of W Ursae Majoris
type (EB and EW), the predictions assume an eclipse duration of
0:25 of the period as most of the light variation will occur
during this interval. In the case just discussed, the observer
might well decide to start observation on Oct 31 somewhat earlier
than 13,30,

For stars of type EA (Algol) or E (unknown subclass),
if the catalogue does not give the duration of eclipse the
predictions assume the typical value of 0:2 of the period.
Observers should report to me any apparent error in the predictions,
whether in the duration of eclipse, the time of mid-eclipse,
or the observability of the minimum. A lot of trouble has been
taken by Dr Owen and me to get these predictions into a convenient
format, but only experience will show whether we have really
produced predictions in the form most suitable for observers;
and there are bound to be inadequacies in the data we are working
from (1969 GCVS and Supplements up to 1976). Observers who
experience difficulties should not despair but write to me about
it.

Guidance on frequency of observation, reductions etc
is given in the 1982 February Journal (offprints available from
me). In deciding which objects to attempt, observers should remember
that objects on 1ists A, B and D with large amplitudes are the
easiest to observe, and so are the most suitable for beginners.
Little is known about most objects on lists C and E (unknown
period etc), so these will be the most useful systems to attempt
despite the difficulties of observation, provided observations
are persued with diligence to ensure adequate coverage. Objects
with small amplitudes should be attempted only by the most
experienced visual observers, or those with photoelectric
photometers. (I am delighted to say that Andy Hollis is
contributing PEP work on some of these difficult eclipsing binaries,)

Members interested in the EBP should write to me for
further details and for current predictions. In a future Circular
I hope to say something about progress on developing computer
methods for reducing observations which are superior to the
tracing-paper method previously used, on the literature search
for improved elements for eclipsing binaries and newly discovered
systems, and on the reports to be published in the Journal
listing and discussing members' eclipse timings.

John Isles
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[We would apologize to members for this apparent

wastage of space, but as they will appreciate these
Lists have had to be reproduced from hand-annotated
computer print-out, both to avoid the task of re-typing
all the material, and also to prevent errors in that
transscription.]
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f.2L —B.

0,13 42651 324
87 —4a./
b33 41275,962
9.0

0,033 4128U.538

1,90 38372 949

0,10 38374,339
Q9.9 - 0.5 EA
0,18 41397,.3323
lo. 2>
0,18 61397,6R33
Q.2 - 11.¥ EA
0.11 38602,6009
q.u4 —10.6 EA
0,19 41539,4654
9.— 10.2 (A
25524,.3
— 3.9 EB
33930.4056
— lo.1 ER
29106.413
—9.7 EA
33396,4069

5
2
5
2
5
B
2
N
0.20 33397.2454
7 —-aA.4% EA
5 33349,61
3 -8 7 EA
5 3934N,0988
.7
.15 39342,u737
Q.0 —AQ.8 Ee
0,25 34814,773
9

0,25 2R070,29

.S —14.% EA

0,07 37317.2764
q49- 9.%

0,17 1R552,648
.3

0,17 1R8554,088

€9—9.7 EA

0,25 3RQ?72,1706
1 — 1ol EB

0,25 38937,476
9

1.6641246
1.641246
0.,54462091
0.54462091
0.80624
4,908756
2.973976
9.1032884
9.,1032884
1.939675
2.780712
2,78n712
0.7N020361
0.7320361
4.,573116
1,33256415
4,83040842
N.71776382
0,8451517
1,67703362
1,67705362
2.,N02593
3.8398128
3.8898128
1.885469
1.885469
0,.8599515
2,3L69R76
2.880891
2.8808091
1.805244

2.1045%



v828 Cyag 11
20 36,6 564
v836 Cvag
21 19,4 35
v885 Cyg I
19 30,8 29
v8R5 Cvg I1
19 30,8 29
v891 Cyg
19 31,6
V909 Cyg
19 33,9 28
V1034 Cyg I
20 N3, 6 30
V1034 Cyg 11
20 03,6 30
v1061 Cvya
21 05.8
n Del
35,4
TY Del
02.0
SX Ora
03,8
TZ Dra
20.8 47
UZ Dre 1
26,0 68
UZ Dra II
26.0 68
WA Dre I
38,4 60
Ww Dra I
38,4 6N
BS Dre 1
57.2 73
BS Dra I1I
57.2 73
RU Eri
52.64
T2 Eri
19.2
WX Erj
21.8 =10
YY Eri I
09,8 =10
YY Eri II
09,8 =10
AS Eri
29.9
RZ Eprid
09.8 =06
Cw Eri I
N1.7 =17
Cw Eri IT
0.7 =17
Rw Gem
58,4 23
ww Gem 1
N9.0 23
W Gem IT
09.0 23
YY Gem I

29

51
20 18
21 13
18 58
18
19
19
16
16
19
19
03 =15
04 =06
03
04
04
03 =03
04
03
03
05
06

04

19
31
55
55
10
10
50
50
51
06
01
24
45
50
519
48
48
29
29
=05

-NR

=29
=09

=56

09

31

31

°

0,25 3R938,5283
B.b—A.2 EB
0.25 26547.5224
QAa- o3 EB
0,25 34980,514
0.2
0,25 34981,361 _
e W | [ <
02 34663,649
3 —9q.1
0,22 35317.465
b—10. 6
0,25 25830,435
aQA4q
N.25 25830.923
A.3 —9.9
N.07 26355.233
Q.1 -12.% EA
D.12 38618,5581
9.1 -10.9 ER
0.2 2R020,4
4.9 — 1.6 EA
N 14 32273.276
4.6 - 0.5 EAR
0.2 33852.33
A.9- 0.7
D07 19429,3
10. &
0,07 194 30 931
3> —9.5 EA
V.12 28020,3693
%.9
Ne12 28022.6861
4.5 —10.3 EA
0,04 41661,4252
0.3
0.06 41663,1072
A.9—-10.7 €B
V.25 34393,0 _
.3 - 12.6 EAR
0,1 424614,263
95 - 10.3» ER
0,19 27531.687
2.9 — 9.5 EwW
H.25 33617,5198
aA.u
G.25 33617,6805
3> —9%.0 EA
N, 009 2RS38,11AK
4 - 1\0 EA
D12 25558,445
3.1 —38.6 EA
041 41267,6752
. ¢
0.1 41269,.0394
A.6- 1. €A
0,15 18302,655
Q.9—- 10.5 EB
0,25 259%4.257
0.3
0,25 259R4.876
1.3 — 9.3

10

EA(wV)

2.10454
0.,653641009
1,694795
1,694795
1,90578325
1,4027908
0.97693
N.,97693
2.346456
4.,806138
1,19112064
5.1692
D,866N0347
3.26130264
3,261302¢4
4,529583
4,429533
3,364012
3,.364012
0.4A321999
2.6060653
N.B82326997
Ne.321496212
0.321494212
2.,664152
N.6641704
2.7283737
2.7283737
2.8654972
1.,237311

1.237311



07
07
06
16
17
17
17
17
17
18
18
18
17
09
08
21
21
10
10
10
10
11
11
15
08
09
09
19
18
19
19

06

31.4 31
YY Gem [I
31,4 31
AL Gem
56,7 20
TT Her
52,1 16
TX Her I
17.0 41
TX Her II
17.0 41
UX Her
51,9 16
AK Her I
1,7 16
AR Her I1
1,7 164
DI Her I
51.4 24
NI Her II
51.64 24
HS Her
48,8 24
MM Her
56,5 22
RX Hva
n3,2
VZ Hya
29,2 =06
CM Lec I
58,1 44
CM Lac I1I
58,1 YA
UV Leo I
35,4 16
UV Leo II
35,4 14
UZ Leo I
37,9 13
UZ Leo II
37.9 13
AP Leo I
02.5 0s
AP Leo II
02.5 0s
ES Lib
14,0
SWH Lvyn
04,3 41
Uv Lyn I
00,2 38
uv Lyn I1
00,2 38
TT Lyr
26,0 41
TZ Lyr
13.9 61
Uz Lye
19.1 37
FL Lyr
10.6 46
Rw Mon
32.0 08

=08

=12

59
59
SR
55
56
56
57
246
24
13
13
4N
09

=03

19
19
32
32
50
50
26
26
=52
57
18
18
36
06
51
14

52

0,11 24595,8172
a.4
0,11 24595,4118
9.4 — 1o+ EA
0.15 26324,6467
Q.6 — 10.> E€EB
0.25 34525.2572
2.5 — q.3 EA
0.1 31325,202
.0
0.1 30326.232
9.1 — 0.2 EA
0,15 40022,64194
8.2 - 3.8 Ew
0,25 3R531.4318
8.7
0,25 38531,6426
8.3 — 8.9 EA
0,04 38287,58643
2.9
0,03 38295,6952
8. — 9.0 ER
0.12 40146,608_
Qe — 0.3
0,05 31302,451
2.6 — Il.oO EA
0.12 30796,216
9.0 — Q.77
0.07 21925.825
Q.2—99.2 €A
0,1 27026,316
8.5
0.1 27027.118_
Q. —\10.2 EA
0.18 25574.302
10. |
0.18 25574.602
Q.5 —10.1 Ew
0.25 4N673,6666
10.0
0.25 40673,9756
9.7 —-10.3% EW
0,25 39536,542
10.3
0,25 39536,757
1 —"1. EB
N.25 40329,4669
9.s —lo.2. EA
0,12 38610,6528
A4y —9.9 Ew
0.25 40271,5032
a.9
0,25 4N271,7107
9% — Il.4+ EA
D.,14 38605,2644
Q4 - 1o.\+ EB
0,25 4)737.8285
Q.9 — |l.o ER
0,15 24268.474
9.7 — 4.2
0,07 38221,5525
.2 — .4 EA
0,16 37004,6781

11

D.B142325¢
0,81424254
1,3913385
N,91208
2.05981
2,05981
1.54885307
0,621523%09

N,42152309

10,5501609

10.55014 46

1,637438
7.96037
2.2815954
\PVtJALRaur
1,6066916
1,6066916
0,6000851%
N,600NBS16
0,6187429
0.6180429
N,6303576
0.4303576
0.8830356 4w Lt A
0.6440877
0.61697872
0.41497872
5,243727
0.528R2613
1.8912696
2,17B1544

1.9060913

MUAT Q.5 b b
2.9042098)bnclndid in Frbure

o be hanrfemad



Uy Mon I
56.1 09
Uy Mon I1
56.1 09
A0 Mon I
04,1 =064
A0 Mon II
04,1 =06
BB Mon
56,9 =08
HI Mon I
53.3 =03
HI Mon II
06 53.3 =03
V448 Mon 1
06 45,2 01
V448 Mon 11
06 45,2 01
RV Oph
32.2 o?
WZ Oph I
04,2 07
wZ Oph Il
17 04,2 07
v502 Oph I
16 38,8 00
v502 Oph II
16 38,8 on
V839 Oph I
18 07,0 09
V839 Oph 11
18 07,0 09
ER Orf I
08,8 =08
ER Ur{ II
08,8 =08
FO Orfd
25.5 03
FT Ort¢ I
11.0 21
FT Ori II
11.0 21
U Peg I
55,4 15
U Peg II
55,4 15
AT Pegq
10,9
BK Peg
bb,6
DI Peg
29.7
DK Peg
39,0 09
GH Peg I
48 .1 15
GH Peg II
48,1 15
2 Per
36,8
RY Per
42.3
ST Per

06
06
07
07
06

06

17

17

05
05
05
06
06
23
23
22 08
23 26
23 14
23
21
21
02 61

02 %4

45
45
=33
=33
-37
=59
=59
26
26
17
51
51
36
36
08
08
=37
=37
35
r4
r4
40
40
12
17
40
56
on
00
59
56

Q.6 - lo. | E®
0.2 3R411,508
1o.0
0,2 38B412.1386
.3 —4q4.9 EA
0,164 26735,333
1.9
0,16 2A736,275
9.9 — (0.4 EAR
0,29 26681,5603
4.1 -10.> EB
0,25 30314,563
0.2
0,25 30315,3502
ay —a49 c©b
0,25 32888,517
9.9
0,25 32889,0762
Ay - 1l.Y EA
0.1 23997.3833
a.1 —a.9 €A
0,06 35648,775
a8
N.06 35650,8668
8.3 — Ew
0.25 61174.2288
33
0,25 41176,4555
aQu-100 Ew
0,25 36361,7317
0.0
0,25 36361,9362
.3 —10.0 EW
0,25 36508,7851
\0.0
0,25 36508 9968
Q.6 - EA
0.02 31820 627
A.{ — 4.9 EA
0,07 41348,6842
Q.6
0,08 41350,984
Q.. —9.83 &w
0,25 36511.6686
Q.7
0,25 36511,856
9. —10.3 EA
0.18 40438,383
qQ_— 10.> EA
0.16 27418.27
.S —lo. En
0,21 40114,8356
qQa- 1071 EA
0,15 27745,38
4.3 —a.> EA
0,08 26647,345
2.
0.08 26648,6231
7 - 1Y
0,13 39769,724
¥.5 —10.7 EA
0,12 27070,708
qQ.7- 1.6 cA

12

1.261253
1.261253
1.884758
1.884758
0,732699¢#
1.57464326
1.5744326
1.1184666
1.1186666
3.6871222
4,183511
4.,183511
0.45339345
0,65339345
0,4089946
0.,6089946
0,6234009
0,46234009
18,80058

3,1504148
3.,1504148
0.37478133
0,37478133
1,146082
2.764931
0,7118151
1.631805
2,556136
2.556136
3,056335

6.,8635663



02 56.9 39 00 U,13 39091,.716
AY Per 9.9 - 1o ¢ EA
03 06,8 50 45 0,06 27152.25
LX Per L —9A.2 EA
03 09,8 47 55 (0,07 27033.12
Y Pse Qo0 — (2,0 EA
23 31,9 07 39 0.1 41225,473
UV Pse Q.4 — lo. 4
01 16,3 06 33 0,25 41888,494
UZ Pup 1 9., — 0.5  EB
07 39,6 =13 =16 0,25 41301,56
UZ Pup II lo.2
07 39,6 =13 =16 (0,25 41301.957
WX Sar A — 11.3 EA
17 56,5 =17 =264 0,14 24729,418
RS Sct Q.2 — 1.2  EA
18 46,6 =10 =18 0,17 42304,309
EG Ser |7 — Aa.5 EA
18 23,4 =01 =43 0,05 26487,525
RW Tau 8.0 — li.s ER
04 00,8 28 00 0,14 39916,7163
SV Tau .8 — 0.9 ER
05 49,0 28 06 0.14 32614,3R3
X Ted 2.9 — (1.9 €A
01 57,7 27 39 0,22 39375,373
RS Tri 4. —lo.b EA
01 32,0 29 2N 0.13 37940,490_
AC UMe Q.2 - 13 cA
0B 51,6 65 10 0,07 42521,58
N UMY %.17— 9.9 EA
16 20,8 86 20 0,23 39758.846
RU UM{ 9.¢ —10.5 E
13 37,7 70 03 0,3 39948,5955
UW Vir .9 - 12.2 tA
13 12,7 =17 =13 0,14 62545,481
AG Vir I 8.4 —9.0 en
11 58,5 13 17 0.25 39946,7472
AG Vir II 8.9
11 58,5 13 17 0,25 39947,075
AR Vip I 92 —94.77 Ew
12 11,8 12 06 0,25 35245,6552
AH Vir I Q.7
12 11,8 12 06 0,25 35245,859
BH Vir Qb —10. b EA
13 55,8 =01 =25 0,16 38107,1905
X Vir aQ.s — 102 €
14 06,7 =15 =21 0,25 26092,.45
DM Vir I 9.0 —4.7 €A
14 05,2 =10 =55 0,06 26087,505
OM Vir II a.97
14 05,2 =10 =55 0,06 24089,8397
AT Vul A7 - 104
19 51,8 23 26 0,13 26559.427
BE Vul Q9 - (1.4 ERA
20 23,5 27 12 0.17 40111.381
DR Vul I f-1-9.2
20 11,7 26 36 0,15 40300.668
«0.07165 =0,00269 0,05863 0O 0 0O
DR Vul I1 q.2
20 11,7 26 36 0.13 4N301,7934
0.07165 =0.00269 05863 0 O O

13

2.64B35
11,77664
8,038207
3,765859
0.8610647
0,7948245
N,7948245
ﬁ.129113
0,6646239
6,97362
2,7688575
2,1669111
N,9715277
1,90R89234
6,85493
1.7011576
0.5249264
1.81073
N,64265057
N.64265057
0.,40752189
0,40752189
0.,81687099
0,7646077
4,66943
6,66943
3.,98039
1,552044

=2.2508645

=2,2508645



LisT C
V337

19 v1,

v337

19 01,

v8ez

19 28,

VRZ2?

19 28,

ce

06 0N,

Ly

05 26,

Ly

05 24,

8

08 w1,

RU
08 34
RW

20 15,

an

21 34,

x7

22 30,

x7

22 3n,

AT

21 44,

V4uR

20 04,

VGuH

20 uvb,

~7

04 41.

co

03 &5,

feXx

kL6,

[ Y]
PY

07 24,

en

18 47,

A

18 23,

0+

16 45,

Lv

08 1s,

kY

NR 16,

GK

e 2%,

GK

0K 2%,

Hlt
N8 yx
~T

21 59,

KT

21 59,

rRY

1 33,

o3 =

Aq)l 1
A =02
Aql T1
) (o
Aml Y
6 =02
8a) I1
A =r2
Aur

[ 2
Auyr 1
4 x5
Aur 7]
4 x5
Cnc

1 19
Cne

o6 23

Cap

1 =17
Car

Q -16
Cen 7
R 6h
Cer 11
ket
Cec

P 56
Cyn 7
3 x5
Cyo II
3 s
Fri

4 -1
Fri

L =rx
Rem

Q €3
n 1N
fer

¢ 15
Her

R ?_ID
Her-

A 14
Her

4 22
hva T
?_ A
Hya T]
? AR
Hya 1
? ¢
Hya T,
2 2
kya

u

b)
Lac
S w3
Lik

(S

1
Lac T
&L
A

)
r
H

8.1 —3.7 EB
=Né& 1,25 3932”8,5)e
3.
Ny 1425 39329,8¢5
6.7—-7.1 EA
-14 0,2 29779.3
7
=15 0,2 29781,99
q.b - 0.6 EA
20 NJly  29S58,78
97—74- EB
20 0,29 RCALR ISR

7.3
20 N.25 39N103,4642
8.5 — 1.l

15 0,08 29774,77

9.9 - .5 EA
be DNOM 22650,72

9.8 — .o EA
=50 N A6 3a4pR, 7He

.3 —9.9 €

=1y 1,729 TH4A08,.55
4 —a.2 EB
S4 0,25 24033,52

.25 ?2603A.0636
9., —lo.o EB

15364 ,3479
78 -8 €n
46 N,05  2359%4.33%

[ (1,79 1818, 4ves
q—, —1.2 €A
4, PR Ly, 19448
‘Q S —10.9 EA
15 4 25719 .47

q U4 —12.0 EA
4 f 15 7" ﬁ/’\ LY A

917 — 10. 2. EA

2 0,11 37621 324

10.2
20 (1,11 37634,%600
4.1-9.3 €EB
27 v, 25 25411 L,
a.
27 TL2S8 244172535
AQ—95 €A
«?= 1,7 271259 .5¢%
2 -9 €p
G N ,28 LY AN Thrs
QA.0
w3 .2y 297 7R 4 4C

¢ —-1o.4 EA

[0 B A T PR 2 RNT 2 9¢F

14

2.73389
¢2,7338%
9.,295074
5.295078
INgA214R
4,M)2496
4,00124095
9.4L54524
10,1720KR
X, 392414
2.%90
5.0197215%
R (19721856
4,225276
A,5197334
6,5107334
30,2426
28747654

e i12.2)8AKAKKK

0,%007204
Q,7H452

[ RYY

4,7791734
%5,229¢76
P,249676
2,.5A703%
K 88702
?eN1AuG

S5aiidhr1?
E.ACat1?

10, 722A



?.32735¢97
U025
5,.9045%

£, 05070

A O30T
11,1136
3,R7355833
5.2.3245
6, 470525
12,946¢58
A 7 7450
10.622409
14 . A987
13.,158¢1
13,7783
5.02565
5.02565

(142703

5 =15.,1902(79

Delta Li* 4qg-s. EA
14 8°,% -0 =10 123 22857 350K
T von .0 —10.9 ER
07 5N, R =12 =85 1,15 2)1430,57
ux Fon 3.0 —-8.9 EA
N7 S6.2 =07 =22 N,17 33423 _64%
VV Fen T Q.6 —10.4% EA
N7 6N, 9 =08 =6 D, 135 245337 ,52€C
VV ton TI CLq
07 0n,0  =N> e 3,1% 24740 5544
Al Mon %2 — 9.5 EA
N6 52,4 =01 =15 1,15 32aRR, 554
Fvw Yon Q4 —10.6 EA
07 55,2 «~0? =02 na1s 27567,22
7 nri 1.9 —10.7 €A
ns 53,0 13 a1 0,25 25100,72
M i 8.0 — ®.5 Eh
15 32,7 =05 =25 e 60265,.3%
vk Crd ‘1 ? —lo.9 ESA
ns 57,7 1) 15 Nas 28447 78?
EY Opi 9.¢ —10.2 ER
05 28,86 =05 =44 0,09 27310 .42
Ar Feq 7.¢ —a.2 ER
21 so,.n 23 ax 0,1 3A7xz 5617
[iF Feo q S —1. EA
21 52,2 14 1¢ A 354h NV
kv Per 9-'7 —11.5 €A
04 14 ,.R 42 12 0,08 39063, A0
xY Fup ‘1 2—Nn.4 EA
Ng 07,7 =11 =X ' 26417,8.:5
V2349 Sar 1 8 4+ —9.0
18 25,5 =16 =ai 0,12 2A914 5%
V2349 Sar II *3.'8
18 25,5 =14 =4y 1,0i% 26959 _ 142K
W Scr 4.9 —10.6 EA
18 21,7 =13 =61 11,12 20665.47
7 Sct 7.2 — 8.8
18 23,5 =00 <14 N7 19261,102
s IR O R B B A AR Y P |
cw Sct 1 9.9 —10.2 EB
18 53,0 ~N& =02 (1,25 27973.,655
Cw Sect J1 0.1
1K 53,0t =iy =0 N.?25 27972.548%81
vV Ser T 9.7T— 0.6 €B
18 14,0 =15 =37 0,25 2?2993K,450
V Ser 11 10. O
1K 14,0 =15 =32 1 25 20033 _1x8x
ET Tau Q.1 —t1o.I €EAR
ns 34,5 r X ) no1s 29362 47006
Lamca Tau 3.2 — 39 EA
03 s7,€ 12 0 0_15  350kQ,20i4
BN Vvir AQ9—12.2 EA
13 24,0 =15 =51 0 ,1%  34455,4N
KS Vul 6 ~17.6 EA
19 15,5 22 25 N,%6 32K052 287

15

1.,75A183
1.726184
3.453581
2,453581
5.9YARTY
3.95295)
2.548LF

Lo, bl?7H655



LIST D

Ch And q.¢9 - 10.% EA

01 23,5 44 K N 12 26L14,478 3 a0t
RR Api T Y- 6.9 EA

01 53,0 23 2y .08 3649%.2 47,9
RR Ari 11 b.8

01 53,0 23 21 0,02 3651%,5 Y
Eps Aur K — 3.8 EA

04 58,4 42T 45 0,04 35A29, 9892,
RZ Cnc I 8.17- \c.o EA

08 36,0 31 SR 1,15 13712.531 21.646299n
RZ Cne 711 Q.2

NB 36.0 31 S5 1,15 1A713,35? 2% .642795
Tw Cne ‘.o —A.7 EA

N8 26.9 12 3# 0,0H3 31854,764 70,76
Ul Cne 8.7 — .4+ EB

07 59.5 15 1y N_.25 41072,03 96.71
22 Cne A.4+— lo9Q EA

07 Sbeh 11 NA 0 05 267270 ,45 25,595
kX Cas I <.b—-—9.5 gB

03 03,2 47 23 9,25 746,140 37.3203%
KX Cas TI q.2

03 03,2 57 23 0,.2% 24)22.34k 3743203
sx (as I 4.0 —9q.8 EA

00 08,1 54 27 1% 3304%,737 36,56752
SX Cas T1I 4.2

00 0f.1 54 37 DN ik $393%,5K4 56.,56732
nM Ces 9.0 —10. EB

N0 51.7 63 49 n,25% 25772.9 197.28
VV Cep 6.7-"1. EA

21 55,2 63 23 (,0e6H 35031, 7630,

V367 Cyo 7 “-w+—%8%.0 €EB

20 46,1 36 Ca .28 TL2MA,?9A 15,8972

v367 Cyo I 1.8

20 46,1 30 Np 11,25 R4275,595 TEL.5972

Beta Lyr I 3.%- 4.2 EB

18 48,1 53 14 1,295 0ORB24T,95% =12,9138

0 0 N U 3.,2L20=46 1

Beta Lyr 11 3.8

18 48,1 33 15 (1,25 (182564 ,410 =1¢.9135

0 O 0 G 3, 8a?20=6 '
RY Set 1 Q.17—10.% EB

18 21,7 =12 =43 (1,25 27979.34 11.124939
RY Sct 11 lo.2

18 21,7 =12 =42 01,25 ST9R6L 0 11,124L93%%

W Ser 8.4 — 0.2 E

18 07,0 =15 =34 0,2 LONGE, 9 _ 16,1626%
CV Ser Q.7 —1o.4 EH

18 16,3 =17 =36 0,27 4U913.4 29,719
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NEW MEMBERS:

S. Lubbock - 9 Meadow Court, St Brides Major, Bridgend,
Mid-Glamorgan

A. Miller - 48 Scafell Drive, Pemberton, Wigan, Lancs. WN5 9TX

G. Ramsay - 11 Ladywell Gardens, Edinburgh EH12 7LQ

R. Rumble - 30 Vicars Walk, Goldingron, Bedford, Beds. MK41 9HG
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