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The last issue of Occultation Newalat-
ter was duplicated by Roger Hoefer of
the Miam{ Valley Astronomical Society
(MVAS}, using the facilities of the
Dayton (OH) Museum of Natural History.
10TA had to pay for the cost of mater-
fals only, a considerable saving over
having the job done commercially.
Oouglas Sauer, another MVAS member,
who was to have collated and majled
the fssue, was stranded in Kentucky,
due Lo 3 car breakdown, so Art Hudson
took the un-collated material to the
convention of the Great Lakes Region
of the Astronomical League in [ndian-
apolis, where Hudson, Gary and Kathy
Ringler, Rick Binzel, Joan and I as-
sembled the mailing Sunday, June 20th.
Jean and [ were also in a hurry to
drive to Silver Spring that day to
make arrangements for our move the
next day, when the issue was finally
mailed. This and future issues will be
assembled and mailed by Douglas Sauer
and pther MVAS members, to be reim-
bursed for materials and postage costs
hy TQTA This should make it unneces-
sary to ratse IOTA dues for some time,
and possibly we could even lower them,
if we are too rich when we assess
[QTA's financlal position early in
1977,

The Spanith edition of occultation
Newslettar (tssue #8 only) is row a-
vallabie free from Guillermo Mallen,
Goya 64-11, Col. Mixcoac, Mexico 19,
0.f., Mexico. Mucho gracias to Eduarde
Friybyl, Rafaela, Argentina, for doing
the translation, and to the Instituto
de Astronomia of the Universidad Na-
cional Autonoma de Mexfco for provid-
ing duplication and matl services. A
small fee probably will have to be
charged when the number of observers
wanting the Spanish edftion becomes
toc large.

During the last three months, we have
received two requests for 10TA's mail-
ing list. As a temporary policy, we
have decided to sell our majling 1ist
ta such requesters for $25, if they
are willing to buy it. This should
filter out some requests, but even If
we offered the 1ist for free, tt is
doubtful that your mail box would be
filled with junk matl as a result. In
ta1s way, somecne selling equipment
which may Indeed be of interest to
many of us can send us an advertise-
ment without going to a somewhat
qreater expense of putting an ad in
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Shy and Telescope, for example. 1f you
have any strong feelings ahout this,
let us know; we could make provision
to delete certain addresses when re-
qQuests for [0TA's mailing Jist are
filled. The first request was from Or.
Hynek's Center for UFO Studies, which
wants to poll serious observing ama-
teur astronomers. Although we won't
bend cver backwards for such requests,
it might be of some value for them to
know that most serious observers have
negative views on the subject, if that
is the case. Another possibility along
these lines is to accept paid adver-
tising in occultation Newsletter, but
we have received no requests for this,
ang have therefore formed no pelicy.

Dafinite sections have evolved in o¢-
cultation Newsletear, such as 10TA
News , Lunar Occultations of Planets,
New Double Stars, Grazes, Planetary
Drcultations, Galactic-Mebular Ob-
Jects, observations of special events,
and star position errors. [f you send
me 3 letter containing information re-
lating to two or more different sec-
tions, it would be helpful to have
them written on separate pieces of pa-
per, each with date and your name. 1
know that in some such cases, [ have
left out some materfal whirh 1 wanted
to include. Also, write the 1ntorma-
tion in a form as ready as pussible
for publication here, sending it to
Mr. DaBoll, the editor, rather than to
me, for items several sentences, or
more than one parayraph long. Prepara-
tion of material for oceultation News-
lotter takes a lot of my time, which
in part could be better spent working
on such things as the roTa draze Manu-
al or minor planets computer work {see
Planetary Occultations, p. 85-86).
Therefore [ would like tu decrease the
percentage of 0.4, written by me, and
strongly encourage others who can
write passable English and are reason-
ably capable of meeting deadii-es, to
volunteer to write some of the sec-
tians of o.n, If you volunteer to do a
rection, we would publish an announce-
ment of this in the next issue, asking
pbservers to send reports relating to
your section directly to you. This
would also help the separation problem
mentioned above.

1 am no longer in Cincinnati. My ad-
dress is now: P.0. Box 488, Silver
Soring, Maryland 20907 My telephane
number is 3071,5R5-0489. | work in the
Orbit Determination Department of Com-
puter Sciences Corporatian’s System
Sciences Division, which dres runtract
work for Goddard Space Flight Center

Charles,

() Newstetter

Internationa) Occultation Timing Associaticn ([.0.T.A.)
DaBoll, & N 106 White Qak Lane, St.

[M11inois 60174, U. 5. A,

This does not include work on occulta-
tions, which, like most of you, [ must
do during evenings and on weekends.
The U.5. Naval (bservatory is nearby,
so that I can work closely with Thomas
¥an Flandern and Peter Espenschied,
thereby better coordinating IOTA acti-
vities with those of U.S.N.O. Byt the
time [ can work on occultations is
limited, so help from others s needed
in order to make better progress with
the vartous 10TA projects, such as the
manual and the Jodtacal double star
project. [ am grateful for the extra
work currently done by others, such as
the other I0OTA officers, the computors
for graze predictions, Michael Rey-
nolds for writing the Lunar Occulta-
tions of Planets section, Robert Walk-
er and Wayne Coskrey for keypunching
data, and David Herald for determining
faint star positions and preparing
maps ¢* the M24 and the 1978 March 24
tunar eclipse fields. ! am especially
indebted to Conrad Bardwell at Cincin-
nati Observatory. He gave much valua-
ble assistance in my computer work in
Cincinnati; the significant computa-
tional advances which were made during
the past year would not have been pos-
sible without his help.

[ am typing this less than a day be-
fore departing for France and the [AY
General Assembly fn Grenoble, where [
plan to garner support for the minor
planet cccultation project (see p. 85-
86), among other things. I will return
September 7th.

STILL MORE TIMEKUBE

Qur comment that the Timekube was be-
ing discontinued (o.n. 1, 66} 1s here-
by retracted. Radio Shack's latest
catalog not only lists it, at a reduc-
ed price of $31.95, but adds a CHY
[sic] versinn, alsc at $31.95.

James M. Van Nuland writes: "]'ve been
using my Timekube for 10 months and am
pleased with it. Good reception of
(olorado ur Hawaii or both. I have
found all three frequencies necessary
at various times, but have always had
a usable signal. No trouble with sel-
ector buttons yet.

"At a recent San Jose star party, |
punched-up WWY far a comtng occulta-
tion. A volce satd, 'There qoes that
song again.’ Angther, "l don't know
how that ntation ran stay on the air,
playing that one crummy tune alil the
time.' And a last, 'Well, | near they
et a Yot of requests for 1t.'"



PACSASGE 3 THT MOON THROUGH MZ4 ot the field near M24, made from the
measurements, and can be used to de:
termine approximate predictions  The
stars are numbered 1n order af right
ascension, and those which also have

SAQ numbers are cross-referenced in

Davig Herald

Tne “nuthesr Hemsphere wil' see a
series of MAd passages starting Sep-

early Uctober.

A table cross-referencing Mr. Herald's
identification numbers with the Astro-
graphic Catalog and the BD, as well as
double star information, wi1ll be pre-

tember 2 [ ee P otable arop. 17, ool the tahle. There are six stars of 9th pared for a later issue.
1.0 The he.t w1l be o November 14 maqnityde or brighter which are not - e e
obarrvable fron wostern Australia, MZ24 ingiuded {n the SAQ, their numbers t  SAQ 4 SAC * SAD
fo actralle compoved of 15th magnitade ave: 16, 32, 33, 45, 69, and 104.
stars, and s only apogt 5 in drame- 4 161200 59 161249 94  16.304
ter  Howewer, 11 it epmhedded in a rich N te added by David Dunham: 15 161208 61 161255 55 161306
field of 97k to 1Zth magaitude stars. U~ing Mr. Herald s measurements, ac- 25 161217 62 161257 57 161308
| have taken and measured two proto-: curate to 1" or 7, I will compute and 28 161227 74 161267 117 161328
graphs of this region. Tne photegrephs distribute detailed occultation pre- 33 161229 80 161278 116 161335
cover most of the star freld, and ! d ctions of the stars near M24 to 43 161241 B3 161284 123161301
measured stars down Lo approximete’ s ttcse in the region of visibility who 47 161245 Ba 161286
mag. 10, The cnart with this note = re un t them, late in September or 53 161247 9¢ 161294
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OICU TATIONS OF PLANETS

“he maps show‘inq the reglons of visi-
tility of lunar cccultations of plan-

Mike Reynolds vts ave reprinted by permission from

the Japanese Ephemeris for 1976, pub-~
1ished by the Hydrographic Department
of Japan.
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OBSERVATINNS AND ANALYSES
OF SOME TOTAL OCCULTATIONS,
IMCLUDING 8 SCORPII

Richard Nolthenius

On UT date 1970 July 8, the B5Y sunlit
wixing moon occuited the multiple star
system g Scorpil as seen from North A-
merica. In order to interpret the pho-
tometric data obtained during the oc-
cultation passage of this star system
benind Jupiter's atmaosphere in 1971
Hay, accurate information on magni-
tudes. position angles, and separa-
tions of all components 15 needed.
This 15 espectally important for the B
component. The spacing of these compo-
nents is too close to allow direct
visua)l cbservatton, and lunar occulta-

tion timings promise the best results.

In order to use occtultation timings to
determine popsition angles and separa-
tions for ¢lose multiple star systems,
phservations widely separated in oc-
cultation position angle must be made.
This report presents the results made
at observing sites in the San Jose
Hills above the California Polytechnic
University, Pomona, Califernia.

For the best results, at each cbserva-
tion location, the slope of the lunar
1tmb should be known over a dfistance
corresponding to the separation of the
stars. For the July B event as seen
from southern California, resolving
the components of the A and C systems
of B Scorpii requirved finding the

di

slipe over 3 distance of about a mile
ating the lunar surface. This slape
resolution was obtained by setting up
a team of seven gbservers spaced Qver
& mile and a half along & north-south
direction. In this way, timings of a

g ven star from ecach statiocn corre-
spcnded to a height value at a differ-
ent peint on the lunar limb.

Given the geographic positions and
tines of occultation for two observ-
e, the point of occultation on the
1-rar 14mb can be found for one ob-

s¢ ver with respect to the other by
us:ng quantities given in the L.5. Na-
va (bservatory Total Q(ccultation Pre-
di tions fwith and withaut the photo-
el ctric option) ard by considering

t}  geometry involved.

Table of Beta Scorpii Dccultatiorn Predic fon Parameters
Azi- Hour Librations CNT ! R
Comp. PH  muth Alt. Angle P. A. W. A, VA_ & [ a b ¢ _Anle "/fsec [Distance Decliration
AB D 190°8 35°4 9°352 123°5% 11171 314 1°B  -1*F -Z.1 -1.2 Q0.5 -2.73 -D.3500 365155 km -19° 44' 3¢
C D 190.8 35.4 9,352 122.6 119.2 113 1.8 -1.7 -2.1 -V .2 -0.5 -2«.4 -0.3524 365155 km -19 44 18
AB R 21 30 27.842 249.3 237.0 223 1.5 -1.7 -1.8 -0.1 +#1.0 -15<.€ +0.3670 365703 km -19 44 3]

Altitude and azimuth can be found ac-
curately from declination, hour anqgle,
and the Jatitude of the observer using
spherical trigonometry. Given a parai-
lel to the mean limb and a central
station star path, two quantities are
needed to fix the position of the oth-
er timings, the distance o between
star paths on the lunar limb plot, and
the height above the mean )imb paral-
lel. The station 3 timings were used
to establish a central station refers
ence elevation for the plots. o can be
found from S, the perpendicular dis-
tance between stations.

S = -({Lac-la) sin B -{Loc-io) m cos B

where m 5 the ratio of the length of
a unit of lpngitude to a unit of lati-
tude at the observer's latitude, and B
is the bearing, or azimuth of travel
of the moon's shadow. With the differ-
ence in elevation (E {s elevation
above sea level) considered, this be-
comes :

$ = -{Lac-La) sin B -(Loc-Lo) m cos B8

- e ey (Ec-€). where D = Az - 8.
If S is converted to miles, then
g =5 x ¥PS.
_0.864 S
T D in arc secomds.

sind ATt * 057 0
B can be found from: B =
Az +tan-! {tan {VA + CNTCT) sin (Alt)]
subtracting 180" {f B > 180°.

The height vaiue can be found from the
a, b, ¢ factors. Let Tp be the pre-
dicted time of occultation at the sta-
tion, computed from the actual time of
occultation at the central station T,
and let Ty be the actual time of oc-
cultation. Then the height will be:

H'-—m—{‘—;‘_T R‘[Ic‘Ta-G(LOC
- Lo) - b (Lac - La) - ¢ (Ec - E}]
- R

* tos (CRTLYY

For the 8 Scorpii occultation disap-
pearance, these equations become:

YPS = .50 arc sec/mile

e v -.570 {La. - La) + 071 (Lo¢ - Lo)
-, 000133 (£, - E)

H = 388 (T, - Ta} + .467 {Lac -La)

+ .816 {Log -Le} + .00006 {E. -E)

foar longitude and latitude fn minutes,
elevation in feet, and o, H in arc
seconds,

Respectively, the seven statton nun-
bars, observers, telescopes, and rela-
tive station heights (o's) were: #1,
Patt1 Gunther, 6" f/8 refl., +072202;
#2, Alan Devauit, 4" f/10 refi.,
+3Y0705; #3, Richard Molthenius, 6"
/B refl., $0"0000, #4, Susan Beran,

5 £/5 refr., -07"0612; 5, Pat Harvey,
6" #/8 refl., -(¥2417; #6, Robert
Fischer, 8" £/7.5 refl., -0%2923; and
#7, Paul Gordon, 3" f/l6, -0'4710. AN

observers succeeded in making timings
of A, B, and C components, with esti-
mated accuractes rangtng from 0510 to
0%$30. Roughly speaking, for each ob-
server, the dfsappearance of C was
followed, 1n 2bout 11 or 12 seconds,

by the disappearance of A, which, in
turn, was followed by the disappear-
arnce of 8, after another second or so0.

(yments were recorded at three sta-
tions, as follows: #3, 5.1 magnitude

C component appeared to take between
.05 and .10 seconds to disappear com-
pletely. AB system was suspected to
have faded by .1 or .2 magnitudes 4.8
weconds before the disappearance of A.
( system was expected to fade by .1
raignitude .2 second before final 0.
Trough watched for, it was not detect-
&!. Estimated magnitude of B component
wis 6.3, compared to 5.1 of € and 6.5
01 distant companion of v Scorpii
nearby. No unusual color seen; #4, 5.1
m inftude C component appeared to take
. secon?s to disappear completely.
f..de appeared more or less gradual,
b.t conditions at this station were
n.t so favorable as to rule out a

q t:k step, #6, 5.1 magnitude C compo-
n:nt¢ appeared to disappear instantan-
¢ss5ly. B component estimated to be of
n.gnitude 6.5.

A.1 observers noted that A and B both
disappeared sharply, with no fad1n%.
Only Beran and I saw C fade gradually

a .
ARC SECONDS

[ 1000 20p0
LURAR SURFACE SCALE:
FELT
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Tre fadings seen at statrons 3 and 4
may ‘Adicate a Close companion to C
The Timb plot suggests that such fad-
s mgnt reslt if the praimary dis-
anpeared or the mourtain shown on the
statioe 3 and 4 star tracks, leaving
the companion visitle in the valley a-
bove 1f this were the case, the sec-
ondary woul¢ be about 072 north of the
primary  The magnitude of the second-
ary probably would be faint enough
that If it dbsappeared first the sys-
tem wouid fade by not more than about
(.4 magnitude (an estimate of the
smaliest magnitude step observable at
the uther statiens, especially the ex-
perfenced observers at staticns 5 and
6. who noted a rather sharp disappear-
ance). This would put the secondary at
about Tth magnitude. This i probably
the 7.6 magnitude component (discover-
ed photoelectrically during the 1971
pcccultation by lo) at PA 308 listed ‘n
the University of Texas Special Double
Star List. The pasition angle has most
l1kely changed due to arbital motion
since 1971,

Less 'kely, considering the contact
angle, s the possibiiity that the
fadings were due tn a disiorted Fres-
nel diffraction effect. Limb plots
were made for both possibiiities, As-
suming 1t was a diffraction effect,
the times of final disappearance were
used. Assuming duplicity, the times of
first fading would correspond to the
brighter component seen by the gther
observers, and thus it was these that
were ysed tn the second limb piot,
which 5 the one shown. This enhanced
the mountain - valley difference ip
elevation. In the plots, the hatched
areas represent the accuracy of the
timings. Error due to round-off of -the
a, b, and ¢ factors is not Included.

The sharpness of the disappearances of
A and B suggests that there are no
companiens south and east of these
stars trighter than about 9th magni-
tude, unless they are closer than
about 0¥05.

The 8 component was considerably
brighter than expected, The estimate
of 6.3 is considered accurate to with-
in about haif a magnitude. It was con-
siderably brighter than 8.) magnitude
SAQ 159684, which was a few minutes of
arc away, but definitely much fainter
than the 5.1 magnitude C component.
Considering the Rhodesian observations
indicating a magnitude of 7 or & last
year, perhaps B {s variable.

Most observers attempted to time the
reappearance of g Scorpii A on the
bright timb. However, only two doubt-
ful timings were obtained, both prob-
ably a second or two late due to the
difficulty of finding the star against
the bright 1imb irradiation.

Not including the reappearance of 8
Scorpii A, timings of five other oc-
cuitations were made that night. Among
them was that of Z{ 2296, magnitude
7.1 Harvey and | hoth made accurate
timtry. of the disappearance. [ Saw
tte star fade gradually to invisibill-
ty over 0.15 seconds As this may in-
dicate duplirity. a limb profile (not
shown) was drawn. 1he four cthers were
SAG 159660, -GEZ. -LR4, and -HY1

THE REVISION OF
THE AMERICAN EPHEMERIS AND NAUTICAL
ALMANAC AND THE ASTRONOMICAL EPREMERIS

U. 5. Maval Observatory

Tentative plans have been made to re-
vise the contents 0f The American B-
phomeris and Nautical Almanac and the
Astronomical Ephemeris beginning with
the 1984 egition.

The revised a.z. will be a single,
unified publication prepared by the
French, German, British and American
ephemeris offices.

New astronomical constants and new
fundamental planretary and Tunar theo-
ries will be introduced in the 1984
edition.

Since these revisicns are planned so
that the publications might better
serve the requirements of all astrono-
mers, the suggestions and conments of
as many astronomers as possible are
being sought. The principal modifica-
tions planned for the 1981 a.g. are as
follows:

}. Replace the hourly apparent lu-
nar ephemeris by daily short
power series which permit the
direct determination of the lu-
nar posfition for any time.

2. Elimirate 1st differences.

3. Eliminate Independent Day Mum-
bers,

4, Ejiminate fixed tables for unit
conversions.

5. Give longitudes and latitudes
of the moon and planets to 0%01
accuracy only.

6. Organize the volume fntp sec-
tions which have their own pag-
fnation.

7. Provide times of sunrise, sun-
set, moonrise, mognset for
sguthern latitudes,

8. Provide ttmes of civil twilight
in addition to astronomical
twilight.

9. Expand the 1ist of occultations
to include lunar occultations
of radio sources and planetary
occultations of stars.

10. Include transformation matrices
for reduction of apparent plac-
es.

11. Include an ephemeris of the ba-
rycenter of the solar system,

12. Include a BIH polar motion ta-
ble.

13, Inzlude physical ephemerides
for all planets, commensurate
with current knowledge.

4. Give satellite ephemerides to
gbserving accuracy for all sat-
ellites, generally for the en-
tire year.

15. Provide mino: planet ephemeri-
des to 17 for as many as 20 mi-
nor planets.

16. Expand the star list to about
I600 stars.

17. Include standard lists of vari-
able stars, radio sources, pul-
sars and X-ray sources.

V8. Give locations of observatories
to reduced precisicn in the an-
nual Observatories List, and
pericdically putlish for each
observatory a list of accurate
astronomic and geodetic loca-
tions of each instrument.

19, 1Introduce a rewritten explana-
tion with a glossary of terms
used in the volume.

20. Introduce tables of new values
of astronomical constants as
appropriate.

2¥. Introduce chapters for a new
versfon of the £rpianatory Sup-
plemant as supplements to the
A.E. prior to the publication
of the new volume,

Suggestions, comments, or reguests for
addttional information can be sent to
Or. P. Kenneth Sefdelmann, U. S. Naval
Observatory, Washington, 0.C. 20390.

FROM THE 10TA SECRETARY
Berton L. Stevens, Jr.

Quite a few observers have written me,
to the effect that they have not re-
ceived their predictions for the third
quarter. They are mafnly in the A3, D,
F. and XB regions.

These regions were assigned to Gary
Ringler, of Cleveland, Ohio, who was
ready to run the predictions when an
administrative problem prevented him
from using the computer.

A3 has been assigned to Joe Sowers. D,
f, and XB were reassigned to Wayne
Green, of Jacksonville, Florida. Both
computors expect to have the predic-
tions and profiles out shortly.

Predictions and profiles fer the
fourth quarter should be in the hands
of observers soon. [f you have not re-
celved your predictions, please send
me a postcard, so | can tnvestigate.

You no longer need to request pro-
files; they are generated for each
prediction, as part of the prediction
process. If you are receiving limit
data without profiles, please let me
krow,

Fipally, if you are an iGTA memter,
and are not getting predictions, it
may be that you did not return the Gb-
server !nformation Form. We need the
information on it, not only for com-
puting grazes, but aiso for computing
special events, such as cccultations
of planets by the moon, cccultations
during lunar eclipses, etc.

4032 N. Ashland Ave.
Chicago, IL 60613



NEw OOUBLE STARS

Qav'd W. Dunhar

Tre table 14ty add1tions and Correc-
Tiong to the sperial double star Dist
of 1974 May 9 not listed 10 previous
iscues. The columns and general format
are the 5ame 35 in preyious 1Ssues,
except that as none of the stars list-
ed are previously known doubles or
triples, the usual columns for third
components have been omitted.

The most antercstrng occultation of a
double star since the last issup was
the occultation of 8 Scorpry on July
E. ] have learned second-hand that
tagh-sperd photoslectric records of
tre opccultation were gbtained at Dev-
1, LA, Mt Hopkins Observatory, AZ;
and McDorald Observatory, TX. Other
photoelectric records were likely ob-
tayned at other observatories. The in-
formation about the star in the spe-
c1al double star Jist will be updated
as soon as results of the photoelec-
tric observations are available. Un-
fortunately, the photoelectric data
probably will not be of much help 'n
ceriving more infgrmation about the
companion to the C component (Z.C.
£303), which was occulted before the
bright AB compunents (7.C. 2302) dis-
appeared. Consequently, there was a
high noise level since all components
were in the observing diaphragm. But
it will be possible to determine the
nagnitude, separation, and position
angle of the B component tc high ac-
curacy, information needed for precise
analysis of the light curves obtained
when the system was occulted by Jupi-
ter in 197i. A letter from Graham Blow
states that the occultation of 1975
September 11 was recorded photoelec-
trically at Auckland, New Zealand.

Severa) reports of the total occulta-
tion of g Scorpii have been received
from visual observers. The consensus
sweems to be that the B component is
about magnitude 64, considerably
brighter than the estmates by Rhede-
sian observers during the occultation
Jast October. Francis X. Hart led a
team of four visual observers, but the
mest ambitious visual project was that
organized by Richard Nolthentus, des-
cribed on pp. 83-84. His group's ob-
servations indicated an A-B distance
of 0'42 projected in the position an-
gle direction 123°,

F. K. Reed, Scottsdale, A, reports an
ynusual observation: "In observing the

greultation of B Scarprr, | onoticed
some scinty1lation [ or 3 bright
flashes af 2 or 3 magnitydes infrease
ir aritliance) of the © comparent sume

Toor 30 seconds before 1ts disappear-
ance. 5Seeing was excellent [(steady
ditfraction rings arpurd the stars o
ry 15-cm reflector). This scintilla-
tion was also seen by Ed Grath, ob-
sarving the event with a 9-cm Cuestar,
Several kilometers distant.”

M-chael Reyncld and Thomas Campbel®,
Jr. made extensive preparations to cb-
s rve the southern-1im:it yrazes of the
c.ampenents of B Scorpii from several
s:tes acraoss northern Florida. There
w2s heavy clioudiness in the area, so
ey set up at several stations sepav-
a ed by large intervals across Florica
T the predicted palh, huopine that

g mecne could observe the graze

t rough 8 break in the ¢louds. Unfor-
t

1

1

~.

nateiy, there were nc hreaks during

‘e graze. Astronomers at Kitt Teab

ational (Observatory, Arizona, who
1:ved photoelectric observaticns, had
the saome bad luck with the weather, as
cid many others. Richard Nolthenius
nentions that he tried to observe twe
¢arlter occultations of g Scorpiy. G
Farch 20, he could not fird the star
2t 8% altitude with the sun 70” up. On
#ay 14, he timed the bright-limb im-
mersion of AB at 9° altitude, with the
siun at -2° and the moon 93% suniit.

Euillermo Mallen recorded the Jjune &
¢ocultation of Spica photoelectrically
vaing the 102-um reflector at Tonant-
zintla, Mexico. The disappearance was
at the dark limb of the 80% sumlit
nuon. He writes that the light curve
‘ihows a strong diffracticn pattern,
typical of point sources. The observa-
tign was made through a thin cloud in
the middle of a hole in thick clouds.”
This casts some doubts on the observa-
tions of other components noted during
the graze of Sptca in Australia last
Movember, but a detailed analysis of
Mallén's data will be needed before
reaching firm conclusions. Hopefully,
rore photoelectric data will be ob-
tained during the occultation of Aug-
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ust 78 in Canada and the L. 5.A., or
Lberhaps during the few remaining fav-
crable occultatinone 1n the Current
soerips, none (except Aug. P8) visible
i Korth America and ending with an
Arct-c evert on December 16. The phe-
tometer used by Mallen was made by
Mauricio Tapira, and is simple enough
that amateurs might be able to use 1t.
Malleén writes: "An op amp picks up a
voltage from the Toad resistos ot the
photomultiplier. A vco converts this
signal into a square wave moduiated in
trequency. The treguency 15 adjusted
to about 3 kHz for the sky and 4 or 10
kHz for the star, s¢ it is 1n the aud-
10 range, and 15 recorded in a stereo
tape recorder, with WWY on the other
track. After the observation, we ob-
tain 3 punchet tape which is loaded to
¢ tumputer. We 51mp1y count the number
¢t pulses in 0°001, using an xta!l
clock and standard cmos chips. |
think, ‘n the future, many amateurs
ray hdave the photometer, and they may
send the recording to centers with the
“ecend device, and a computer.” A de-
tailed description of the eguipment
w111 be published in English in Revis-
t-+ Mexicana de Asironomia y Astrofis-
STa .

ieul Couteau, Nice Observatory, France
vrrites, saying that he observed SAD
8778 to be single on 1972 January 31,
Liing a 50-cm refracter visually. A
photoelectric observation of an occul-
tation at Hamburg, Germany, on 1971
frril 4, showed the star to be double,
with a separation of 0.25. It is prob-
eble that the separation decreased due
10 orbital motion, so that {outeau
tnuld not see the companion in 1972,
"he Hamburg observation was in the
1ist on p. 73 of the last issue.

luring the graze of I.C. 2079 observed
rear Villiers, South Africa, on 1575
teptember 9, M. D. Overbeek timed some
events of a companton at least one
magnitude fainter (so that it would be
shout 9th mag.) and at least 30" away.
It is certainly a wide double, the
companign is likely listed separately
in the B.D. or Astrographic Catalog.

1976 AUGUST 14

DATE, DISCOYERER, NOTES

Pavenmire, FL

Nolthenius, Eden Springs, CA
Noltherius, Long Beach, (A
Hglthenius, Long Beach, CA
Noithenius, Pomona, CA
Nolthenius, Tucson, AZ

PLANETARY QCCULTATIONS
David W. Dunham

The accuitation of SAQ BOG46 by Sat-
urn's satellite Iapetus was cbserved
By F. M. Strauss 1n Porto Alegre, Rio
Grande do Sui, Brazii, according to
1.A.U. Crrcular No. 2962. The disap-
pearance occurred at 210 32M 245 ¢ T,

of 17s¢ June 16, The duration was at
Teast 15%, after which clouds began to
interfere. | have heard of no other

observations of this, or other evenls
Tsted on p. 79 of tne Jast lssue.

{lbservers in western North America are
reminded of the ovccultation of 8.5-
magnitude SAD 353844 at about 130 gg"
cf Cctober 10, by Pallas. Improved
predictions for the path will be dis-
tributed to affected [0TA members as
non as they are supplied by Gordon
Taylor, H.M.N.A.O. Hopefully, the
+vent will be recorded photoelectric-
a'ly from one or more of the large ob-
rarvatories fn western North America.
1 any case, observations by large
rumbers of visual observers stationed
ot intervais across the possible area
(F visib1iity would be valuable for
(atermining the asterold's exact size
wud shape. Coordination of plans among

various groups of observers would be
wseful o ensure good coverage, 25 was
attempted for the occultation of Meb-
~uta by Phobow last April

Working at U.5.N.0. during evenings
during the past few weeks, using pro-
yrams and help from Paul Jeniczek and
uthers, | have developed a capability
for routinely calculating acryrate as-
trometric ephemerides of mingr plan-
w*6, given accurate orbital elements
for some epoch. These can be compared
with star catalog data on magnetic
tape to find possible occultations.
This work snould eliminate the need
faor H.M.N.A.0. to laboriously keypunch
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AT T E e e vde supptied by
the Snotitute of Thecreticzal Astyongry

yn leminarad S S R g that ot
sheid b <uitle to hunt far occul-
tar nn Ny orany mare miaor planets
thee are Letng Constdered in curreng

sesr _hes . Hanefglly . a few hundred

mit ¢ poanets can e irvolved, Siage
gac, mirer planct aseglts aboyst one
SBL tar each yedr 4% seen from fome-
whe -~ on the carth's qurface, *h-s
shiold result 1o many rare greedictions
ane abservationy  Accurate Jdiemeters
of o+ few asterords determined from

surh observations wauld be valuale
far ralibrating the relative digreters
wh 4 haye been determined for many
mtoe plarets from colarimetric ind
in' cared obsersations.

Pro 1ue photographic observations will
he .ecded in order to refine the rela-
ti - oposytions of minor planets and

st rs to be occulted by them, ofren

ta ' n only a week or twy before the e-
ve t [so that both objects appear On
on plate). Coordination with abserva-
to ies to obtain such observations is
sn the pianning stages. Of course, co-
or 'ination with observers in the pre-
di- ted regions of visibility will alsc
be reeded, to disseminate last-minute
im rovements in the prediction and to
se' up otserving fences to ensure good
0 '»rage.

Ma ; occultations by minor planets are
ve 'y short, lasting only ! or 2 sec-
on 5, so that visual observations be-
core margina) for determining diame-
te ». For this reason, &n inexpensive,
pa y-to-use photoelectric system which
am.teurs could buiid and use becomes
im:crative. A aumber of people are
working on such systems, some of them
mentigned 1n previous issues, such as
Seville Chapman's photediode-loud-
speaker-taperecorder combination stim-
ulated by the cccultatine of « Gemin-
orum by Eros; see p. 19 of the 1975
January issue {(#3). Apparently . the
photodiodes are sensitivi enough to be
uscd only for the brightest scars. Ob-
seryers in Montreal who buiit coples
ot Chapman's equipment were yoing to
test it on lumar cocultations, but I
have heard of no successful attempts.
Astronomers at Cornell University are
working on what probably wii% be a
mere useful scheme, involying a beam
splitter, fiber optics, photomultipli-
er, and electrontcs for a cassette
tzperecording system. Gulllermo Mal-
Yer's system is described on p. B5.
Mark Trueblood, Washington, O, has
plans for 4 system utilizing the fn-
creasingly widespread and relatively
trnexpensive Altair BBOD microcomputer
to control data acquisition. Richard
Gomer's equipment was used to record
the occultation of Mebsuta by Mars, as
briefly mentioned on p. 79 of zre last
ivsue. Any of these systems dupiicated
on a large scale would not only be
uneful for planetary occultations, but
would also be a boon for lusar wceul-
tations, including grazes.

Or 1y about a minute before Mebs ta

d .appeared behind Mars in April,

Tt 2mas Camphbell, Jr. saw an artificial
setellite cross his field of view. He
ol rovrved from a site tn northern
Florida to aveid clouds which folled
otter observers in the Tampa ares.

SRATES REPORTCD TO [DTA

David W. “yrham

Greze reports <koula 5o sent to my
current addressy, PO, Box 438, Silver
Spring, Maryiend 20477, U.S.A. A usu-
a1, 1t possibla, & copy should aiso be
cent o H.M.N.ALO.

lew graza recorts have hoon receved
sinee the Yigt for the Tast issue was
prepared, partly due to the noin's low
2ltityde diripg sumner evenings for
northern opiervers, rart!y due tg the
short time since the last Tisi was
made, ans partly Cue *arasl “nrward-
fng de'avs. Racent lelters montionec 2
yraze of a 3 nLoo chserved hy
Rirnara Koltheniuy on Juns 20 aro g
wspertod doubie (see the New Joubie
Stars saction] whate gragzt wst seon y
Harold Povermicg on July 24, hat net
encugh detaiic were given {0 ionlude
them in the graze list.

do-maEn, a2

Due to my move tc Maryland and other
work mentioned elsewhere in this is-
suc, [ have nat had a crance to pre-
pare the new graze repori forms men-
tioned in the last jcsue. The new
forms will have high ariority when I
return in September.

Wayne Loskroy, Starkville, MS, has
dore a qocd job % ypunthing graze re-
perts during the last couple of
wanths . Progress with the cverall oro-
ject, hawever, is s'ow, and more vol-
unteers o hkelp with some of the key-
punching weuld certainly be welcome.
Whenever peseisle, observers are en-
couraged to keypunch their own chser-
vatians .

'f skies are clear, the graze of Spica
o Auguast 72 seems destined to set a
rew record; see pp. 113 and 122 of the
hagust issue aof Sky and Telescope. In
additiun to the Florida effort, I know
of daytime ezpeditions planned by Wal-
ter Morgan i Nevada, Richard Nolthen-
ius 0 Rrizone, and Pagl Matey in Tex-
as.

Paui Maley han plans to observe three
grazes in one nignt in September. If
he can do it, it will be 2 first, as
far as | know. Robert Sandy's expedi-
tion for the graze of Z.C. 495 on Mar.
7 was listed in the last issue. Mr.
Sandy notes that 1t was the 6th graze
which he has begn able to observe from
his back yard.

[Ed: Bert Stevens successfully observ-
ed grazes on three consecutive morn-

Star k4 fF # CAp
Mo Oy Number Mag Sn}  CA tocatien sta Tm C cm Organizer St WA b
1876
4 10 1397 5.5 7%+ BN Theriot, LA 1 5 7 20 Robert Schiffer 0
5 5 1106 3.6 23+ -75 St. Awgustine, FL 4 6 25 Haruold Povenmire
5 9 1611 5.7 14+ Canberra, Austrl. 6 22 ¢ 15 David Herald
519 122248 9.3 65- 15 Pontiac, IL V4 2 45 Berton Stevens, Jr. 179-60
5 20 723262 B.7 55- 3N kankakee, IL 1 4§ 25 Bertorn Stevens, Jr. 355
521 3290 7.3 45- 1K W. Kankakee, I. 2 2 7 25 John Phelps, Jr. SN Q-55
6 1 072 B2 9+ M Fhren, TL 4 26 9 20 Thomas Campbell, Jr.
& 18 3370 k.2 6i- 0N Eden Springs, CA 2 6 @ 15 Richard Nolthenfus 6N 0-49
8 2713041 3.5 40+ 65 Johneien City, I 1 8 7 2 Homer SaBoll ON173 3
8 5 2394 8.5 74 S La Porte, TX 2 4 20 Paul Maley 0N
B i9 475 ALB 36- -15 Mew rebancp, I 3 & 7 70 Homer DaBell ZN179 43
4 20 104575 7.4 28- -1S Wing, L 2 5 & 20 Humer DaBoil 55178 54

LUMAR OTCULTATION G {89} JULLA
O 1626 OCTCBER 7

Dayid W. Dunham

Domald Davis, Planctary Science Insti-
tute, Tucson, Arizons, noints cut tnat
a junar occultatiorn of this mingr
planet will be visible under fair con-
ditions from western Europe on 1976
October 1. Domald Wells, Xitt Peak
Katianal Observatory, supplied the
predictions using a copy of my predic-
tion computer program and data sup-
plied by me. Julia's magnitude (V)
will be 10.3 and her diameter {s as-
sumed to be 13% wm, hased on recent
polarimecric results. Julla's appar-
ent position at the time nf the occul-
tation will be R.A 190 5™ 365 Ducl.

Location ur
Grenable, France 22h 52
Herstmonceux, United Kingcom 22 22,
Saint Michel, france 22 §7.
Meudon, France 22 i8.
Pi¢ du Midi, france 22 51,
Strashourg, france 22 A4S,
2urich, Switzerland 77 48,
Jungfraujoch, Switzeriand 22 81,

A2 NP RO AN e fa oy

~16° £3:3. The moon will be 65% sun-
tit waxing, so that disappearance wil
he at the dark limb. The southern
{imit of the occultation apparentiy
crosses Iberia and northern Italy; de-
taiied predictions of fts location
will he computed soon. The predicted
gquantities in the list below are the
UT of disappearance, the duration of
the fade at disappearance due to the
sfze of Julia, the Position angle of
disappearance, the Cusp angle measured
around the moon's limb from the south-
ern cusp, the altitude of Julia above
the norizon when it 1s occulted, and
her Azimyth measured ¢lockwise from
north. High-speed photoelectric ob-
servations of Julfa's diseppearance
wiuld be valuable for agcurately meas-

uring her diametar. {1976 August 14)

g P ¢ 2 A

I U I B A LI k1.4 7e 23m°
G.30 103 68 S $ 229
0.63 139 325 7 219
0.33 101 80 § % 232
0.53 13 395 a2 234
9.3 119 52 S 5 238
0.40 124 a s 5 239
g.44 128 41 ¢ 5 240



ings {1976 Aug. 19, 20, and 21}. This
surely must be a record for J11inois.
Has il been topped elsewhere? With the
moon onty 167 up in the western sky,
Bob Sandy cbserved the 2 (. 830 graze
on May 3 (s<ee o.n. i, 74) from a point
25 feet east of railroad tracks. The
freight train did not arrive until 2M
23% after h1s final timing, Murphy's
Law notwithstanding. for other good
luck enjoyed by that expedition, see
Hky and Telescope. 52, 225-226 (Sep-
tember 1476).]

AMOTHER WAY OF LOOKING AT EMERSIONS
James H. Yan Nuland

The larger circles are scaled to 168
and 14'7, the maximum and minimum ra-
dii of the moon, the small circle is
actually a hole, scaled to 2° radius
and centered on the mean radiys of the
maon, 15.8. The

hole exposes 15°

of tunar limb.

The pattern is

off-centered 4

moon diameter to

avoid the poor

focus at the edge

of the 75%-wide

fieid. The pat-

tern is scribed

on the back of a frame of unexposed
processed Kodachrome, which passes
Just enough light to see the moon. The
film is glued to the end of a short
tube, which is padded to a snug fit in
the skirt of my 20-mm eyepiece. Index
marks on the tube and skirt allow
ready re-alignment and proper focus on
the reticle. A 360° scale made of a
strip of paper divided into 36 equal
parts is taped to the outside of the
eyepiece to complete the construction.

In use, 1 set the eyepiece to the pre-
dicted P.A. by using the scale and an
index mark on the focuser, then pre-
focus on a star. Next, ] center the
moch within the large circles, then
sit back and walt for the reappear-
ance, guiding as needed to center the
moon. The drawing shows the reticie at
a P.A. of 240°.

The removable tube allows normal use
of the Erfle at 61x in my 8-tnch New-
tonian, [n an earlier version, 1 had
scribed the markings on the film emul-
sion, but this allowed far too much
light to come through. However, with
the marks on the film backing, this
problem is solved.

Now if 1 could design away the morning
haze, ['d be able to hunt down lots of
R's, if ! could get up in the morning.

MAP PRICES [NCREASE

We note with regret that the Geologi-
cal Survey has had to increase prices
on several classes of maps, effective
1976 July 15. lnter alia, standard to-
pographic 7.5- and 15-minute maps went
from 75¢ to $1.25, and 1:250,000 maps
went from $1.00 to $2.00.

A cheerfui thought: Formerly, the 30%
discount applied to orders of 400 or
more topographic quadrangles; now you
can get 1t on an order of only 740,

DBSERVATIONS OF OCCULTATIONS
DURING THE 1975 NOVEMBER
LUNAR TCLIPSE

David W. Dunham

General comments about observations of
occultations during the lunar eclipse
of 1975 November 18-19 are given on p.
80 of the last issue. The tally of e-
clipse occultatron timings given here
is in the same form as the one for the
1975 May 24-25 eclipse in issue #5, p.
38. The lower rank number is given to
the observer who timed the most reap-
pearances, if their total number of

87

timings is the same. [f the total and
¢# of R's is the same, the ranking is
then based on the ¥ of non-SAD stars
timed. [f necessary, the number of
non-B0 star timings is considered, Fi-
nally, 1f al! these numbers are equal,
the observers are listed in alphabeti-
cal order of last name, Under Tele-
scope, L, R, and { tndicate reflector,
refractor, and catadioptric, respec-
tively. | am irdebted to H. M. Nauti-
cal Almanac Office for supplying me
with copies of reports from which most
of this tally was prepared. | alse
thank the many chservers who sent me
reports directly. {Cont. on p. 8B)

1975 KOVEMBER 18-19 ECLIPSE CCCULTATION TALLY

Non  Non
Rank Observer Telescope Total R's 5A0 BO
! G. Appleby, Herstmonceux, £ngland 3G-cm R G 4 ! Z
¢ K. Blackwell, Pevensey, England 15-cm R 9 3 3 2
3 R. Rutten, Eindhoven, Netherlands 4G-cm L 1 1 4 2
4 L. Pazzi, Nigel, TvVL, S. Africa 10-cm L 7 4 4 0
S L. Morrison, Herstmonceux, England 33-cm R 7 3 0 0
6 A. Hilten, Salisbury, Rhodesia 15-cm L 7 2 4 2
7 5. Pattinson, 5. Croydon, England 2l=cm L 7 2 1 0
8 J. Yan Zyl, Johannesburg, S. Africa 25-cm L [ 3 [ 0
9 J. Osdrio, ¥ila Nova de Gaia, Portugal 15-cm R 6 1 1 i
10 L. Quijano, San Fernando, Spain 18-cm L 5 2 1 0
11 L. Brundle, Haywards Heath, Sus,, England 22-cm L 5 2 Q 0
12 1. Pablos Quiros, Madrid, Spain 15-¢cm R 5 [} 3 2
13 M. QOverbeek, Johannesburg, 5. Africa 31-cm L 4 2 4 o}
14 M. Abdul-Ahad, Bradhiya Basra, lrag 30-cm L 4 2 0 0
15 . Schmidt, Huizen, Netherlands 12-cm R 4 0 0 0
16 D. Gibbon, Umtali, Rhodesia 15-¢m 3 1 1 0
17 5. Rayner, Weymouth, England 16-cm L 3 1 1 0
18 A. Jones, Gillingham, England 25-em L 3 1 a 0
19 J. Ripero, Madrid, Spain 15-cm C 3 0 1 1
20 G. Marshall, Johannesburg, S. Africa 15-¢cm L 3 0 ] 0
27 I. Broadbank, Weymouth, England 22-cm L 3 0 0 0
22 P. E114s, Herstmonceux, England 15-cm R 3 0 0 0
23 G. Taylor, Cowbeech, England 50-cm L 3 0 0 0
24  D. Dunham, Lebanon, Ohio 25-cm L 2 2 1 1
2% F, Bateman, Johannesburg, 5. Africa 15-cm L ? 1 2 0
26 B. Fraser, - " 15-cm L 2 1 2 0
27 J. Hers, " " 20-em L ? 1 2 0
23 G. Papadopoulos, ™ " 20-cm L 2 1 2 0
29  G. Paxton, " " 15-cm L ? 1 2 0
32 A, VYoorvelt, " " 30-em L 2 1 ? 0
31 S, Sack, Highland Park, Hew Jersey 20-cm Z 1 ] 0
32 J. Barata Araujo, Recife, Brazil 15-cm L 2 1 4] 0
31 R, Laureys, Diepenbeek, Belgium 25~-cm L 2 1 0 0
34 T. Vinvent, Salisbury, Rhodesta 13-cm R 2 1 0 0
35 J. Azcona Crespo, Madrid, Spain 27-cm R 2 0 1 1]
36 R. Blissett, London, Spain 2 0 0 0
37  G. Buss, Arundel, England 15-cm L 2 0 0 0
38 G, Kirby, Weymouth, England 22-am L 2 ¢ 4] 1}
39 A, Morrisby, Causeway, Rhodesta 22-cm L 2 0 0 0
40 C. Pither, Weymouth, England 30-cm L 2 0 0 0
43 C. Reid, Arundel, England 21-cm L 2 [0 ¢] 1}
42 R. Stebbage, Majdstone, England 15-cm R 2 o} 0 0]
43  W. Verhaegen, Wetteren, Belgium Z
44 R, (lyde, Streetsboro, Ohio 15-cm L i 1 0 0
45 R, Durette, Suncook, Hew Hampshire 15-cm L 1 ] o] 0
46 R, Hays, Chicago, [}linois 15-cm L 1 1 0 0
47 ¥. Slabinski, Washington, D. C. TH5-cm L 1 1 0 o}
49 .. Rodriguez Bravo, Madrid, 5pain 27-cm R 1 0 1 1
43 N, frynildsen, Horten, Morway 1-cm L 1 0 s] 0
£0 1. Cohen, k. Yavne, Israel 10-cm L 1 ¢] 0 4]
51 L. Feline Hurtado, %an rfernando, Spain 15-cm R 1 g 8] 4]
52 D. Hall, Leicester, England 25-cm & 1 0 0 0
51 B. Innerny, Weymouth, England 16-¢m R 1 0 0 4]
54 R, Kalleberg, Tromso, Horway 17-cm R 1 0 0 0
3 M. Knitsch, Hannover, DBR 15-cm R 1 0 0 0
&6 . Mason, Arundel, England dl-cm L 1 0 0 0
47 (. Morse, Maidenhead, England 15-¢cm L 1 0 0 n
% f. 0st, Hannuver, DR 10-cm R 1 4] 4] 0
€3 M. Pascual Martinez, Madrid, Spain 27-cm K 1 J 0 0
£3  N. Wright, Londun, England 13-cm R 1 0 0 0
[ . yan Loo, [tigem, Belgium }g-cmt : g g g

R 1 r, San Fernando, Spatn -cm

w2 AL Salaza n e W oo
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Ponr wrather olauied-out most of us
for tae BAET Lansage of deny 30 Many
ab<ervers were hampered hy naze or
Zirrus clouds which prevenied timenags
of ar least the non-5A0 stars. A
weather vatellite photy for Junn 7
showe clouds over most of the area for
which gbservatinns were possible. Chet
Fatton actually reported an astounding
tats of 46 timings, but his timings
onomast o of them were uncertain, and
wav o wedl be oventy peyond the capatil-
oot TR e St . Uuservers with
clear ciies found many of the non-SAD
stars difficult to observe against the
earthshine of the 24% sunlit moon.
Many people have written complaining
of observing only clouds, and you have

S04k, seen during a Jraze nbserved by
| Cazzr g Migqel |, South Africa, as

our Symiathy, that's all we saw too!

The aeat passage of the moon through
MET wiil occur on September 20 1n the
U5 and Canada {see table in the lant
issue, p. 7). We do not plan to di<-
teabute Specral predictions for thes
because the earthshine will be sp
briaht with the 157 sunlit waming mocn
that most of the reappearances on porn-
SAD stars will be extremely diftivult
to time. {Observers who have the UTNt
total predictions who want tu try can
plot the nath of the moon for thadir
stations or the chart of M67 n the
last issue and determing approsimate
prediciions.

The next good passages will be on
Qctober 17, observable in Japan, and
on Movember 14 for the U.K. and Eu-
rope. We will prepare predictions for
those events.

Non Nan

Rank Observer Telescope Total SA0 BD
1 {hket Patton, Buchanan, Michigan 15-cm L 14 9 6
?  Robert H. Hays, Jr., Chicago, I1Fincis 15-¢m L 12 6 2
3 Pall Murn, Milwaukee, Wisconsin 32-cm L 12 3 2
4 Edward Halbach, Milwaukee, Wisconsin 32-em L 9 4 0
5 Joe Horvath, Buchanan, Michigan 6-cm R 8 ? 0
6 Ben Hudgens, Clinton, Mississippi 25-em L 7 4 3
7  Frank Q1sen, Cedar Rapids, [owa 20-¢m C 4 0 0
8  Robert %andy, Xansas {ity, Missourl 15-cm L 2 0 0
G Made Eichhorn, 5San Angelo, Texas 20-cm L 1 4] [
16 Ronald Henderson, farmington, I11inois 15-cm L 1 0 ¢
T ’n LK)

ERROMEQUS TOTAL
OCCULTATION PREDICTIONS

David W. Dunham

Reports of timings where the star was
veculted well outside the predicted
range (predicted U.T. ¢+ the accuracy
value given fn the USNO predictions)
are tisted pelow. A1l events were dis-
appear-iaces. Acc. is the predicted ac-
curacy from the USM) predictions and
Giif. is the dtfferenie butween the
predicted and obzerved times, a nega-
tive -stye indicating that the inmer-
vion waes earlier than predicted and &
positive vaiue showing that it was
later than predigted.

Tive woorre ponttton for JOBZ4A0 wac the
gla Gemeral [atalog, wnuse star post-
ticns are Jften more than 1% in error
at the zurrent epoch due te accumula-
tinn ¢f the erear in Lhe araper moLipn
and the zarly epach (Tate 14X’y of
tiw ohseruations used 1G6r the catalog.
Or May o, the star po~ition orrer
nrobally compined wit! a Jar32 error
in toe Girh correction, Slinee the
cuent Socurred at an extreme longltude
libration of -778, over 1° outstde the
roverage of Watts' data.

06858 it 4 wide double, A.D. 5. 5816,

1506

e

Obserer

May

& n.oSeott, Par:smg Tlty, Fliorida

dan Mutars!,

ﬁ: Herald, Woden, Australia
Jaly % 0. Herald, Woden, Australia
iy ¢ L
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Yokeh, Kansas City, Missourd

with component magnitudes of 8.3 and
B_4 separated by 6'9 in P.A, 155",
watch the double star code column of
the USNO predictions. Again, the posi-
tion source is the G.C. Both compo-
nents are Tisted in the AGK3 {AGK3
numbers are +16° 731 and 737}, whose
positions are 9" and 24" north of the
current GC position used for the pre-
diction. If the AGK3 had been used,
the prediction would have agreed with
the observed time in each case. Yan
Ruland notes that the star wili be oc-
culted again (emersfon) for his sta-
tion or 1576 September 3.

The GC and I pesitions of 0 Z59% are
in agreement to batter than &', The
observation of I 2551 was communtcat-
ed by Robert Sandy, who was cbserving
with Mr. Yoksh. ATthough the moun was
97% suntit, and the sun only 17 helow
the horizon, the 6.5-may. star was not
too drificult to see in the 15-cm re-
flector. foksh clafms that the event
was a defimite disappearance not Caus-
ed iy punr atmospherics.

David Herald has taken platesn of Lhe
stars ne observed, plus SAG 138508
{see p. 78 of the 'ast issue,, and
found no stgniticant discrepangy at
ris approximately 2" measurenent-ag-
curacy level

Star Aci Laff. ~ Hotes
108240 5 g% PLAL agS
7068584 4 e FLAL 186T
7009588 4 .37
0 2346 6 +15  C.A. B°N

SAD 160504 3 17 CLA.L B3N
2861 2 -6 C.A. EB°N

J+onated at the ootiom af Une et oon p
FUoar the Yt e Tho el oo
grazes cbserved Jdurtnn THE BTLIRSe N-
voiwed thrr st and
distan: & oomnoaent o
South Adrveg ar HEM
on . 74 of - RN
tags made by Lhnervies©oan . "‘.r":-\,tm"’:}

mvolved the grige Lizary. rabie
Cloudiness preyented alher timings
there. Most of the ohaervers heo my
detarled predictions of 411 Astrs
graphic Catalog stars, bat even oo,
Fablos Guiros of #adrio, Spain timed
te wnpredictad drseppesiance of
star that was not owen in the Zsiro-
arephic Cataion  Hiwmitar’y, Rihard
Nolthenius and | were abie to time a
touple of snpredict woculiavions of
starg indicated o
Seorpii wvariesle stac chart

1975 May 25 2clipse

1 have received no chservations cf
rultations made during the small par-
tiat lunar ectipse of 1676 May 13, but
Pavid Herald, Woeden, Australia, made
another interesting occcultaticn obser-
jration that night several hours before
the eclipse. He was waiting for am oc-
cultatior of 6.6-magnitude Z.C. 2160,
predicted to disappear at 117 45M 02%
U.T. He followed the star in, but it
didn't disappear until 1D 50M 0651
By checking his USNO totdl occultatien
predictions for other months, he car-
rectly guessed that the star he ob-
served was 5.3-mag. Z.C. 23159, (i dis-
appeared very close to the terminator
of the nearly full moon, but apparent-
ty with a hairline of darkness separ-
ating the star from the suntit fea-
tures. The moon was 100% sunlit, elon-
gation 175° from the sun, at a cusp
angle of 18°N, so the occultation of
Z.C. 2159 was rejected from the USNC
predictions with a zerc observability
cpde. Consulting the chart on p. 26 of
155ue #3 shows that the theoretical
terminator was only 074 {rom the dark
limb, which would aliost certain’y be
extended to tne dark lisp by irradia-
tion, and the "worst” terminator would
ba beyond the Timb. A detailed analy-
sie of Herald's timing gave a wvery
raasorablie resigual of -{UV3, indicat-
ing thet fareground mounta:ns must
hava shaded the area which woula nor-
mally be sunift. It apuears that sur
cusp angis relection criteria shogld
be luosened slizhtly near ful) moon. @
made 3 somewkat similar uhoervation of
an occultetion of o Gominnrun a fow

G-

hours before the total lune: reiipse
of 1963 Decendrr.

e nest total lusay coiipag Wil
cur on 1G78 March 24, unt uefore

fayter, whees fistialian ameteurs will
pe holdiag o esaenrtion in Janberra
Gavid Hersid nas teben photograpis of
the eclipse otar fi2ld, ncting over
150 stars down to abiout 1Ttk magnt-
tyde, and pians toocoasuoe Thetr poat-
tions for oCeairatinn predict o,

MORE #LBLTSH
ABGUT GLCLETEY

G. W "Reputt ot T iian
Weeting, . Hrit. ast.. FUT
241-243 (Bpell P37E). Ints mzeticg
was hrld o 1975 Novemter ' at dead-
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tng, Berkshire, now regarded as the
Section’s occultation centre, S0 3t
was appropriate that the afternnon
papers were all concerned with thes
topic, a5 follows: L. Y. Morrison,
"Lunar Occultations: The Motion of
the Moon and the Rotaticn of the
Earth," mainly about the utility of
occultation timings for studying
tidal friction. £. G. Moore, "Stars
which Appear to Fade at Occulta-
tions," during which, among other
toptcs, the use of 8 portable cas-
sette tape recorder was discussed.
He noted that the recorder should be
kept upright to prevent variation in
speed of the flywheel drive mechan-
fsm. 1 feel that this {s not crucilal
1f time signals are clearly recorded
simultanecusly; during cotd weather,
the wpright condition is not as im-
portant as keeping the recorder
warm, such as by hanging it inside a
jacket with a cord arond the neck
attached to the recorder's handle.
The advantage of a portable stereo
tape recorder, for recording time
signals on a separate channel, was
noted. J. C. D. Marsh, "Fringe Bene-
fits.” a discussion of the informa-
tign which can be gbtained from
study of the fringes in the diffrac-
tion pattern recorded during occul-
tations with high-speed photoelec-
tric equipment.

Chr. de Vegt, "Angular Diameters of
Stars from Lunar Occultations,” As-
tron. & Astrphys. 47, 457-459 (March
1976). The anqular diameters of the
following stars have been determined
from photoelectric occultation ab-
servations with the 60-cm refractor
of Hamburg Observatory; uniformly
illuminrated disks were assumed: Z(
105 {8 Piscium, my 4.4, sp K&III),
diameter "0C42 + "0010; 2C 1486 (N
leonis, 4.4 K4II1), "0028 » "0006;
IC 1030 (¢ Geminorum, Mebsuta, 3.0,
GBIb), “0D056 + "0006; and of inferi-
or quality, ZC 885 (my 5.5, gG7;,
0024 + Y0012, IC ll9¥ {1 Cancri,
5.8, gk3), ‘0021 + Y0006, and IC
3017 (v Capricorni, 5.1, M2ILI),
*0086 + "00720. de Vegt notes that
tne "0018 diameter for Mebsuta de-
termined by Beavers and Eftter would
lead to an unrealistically high ef-
fective temperature. An occultation
of v Capricorni was also observed
with the 107-inch reflector at Mc-
Donald Observatory, yielding a diam-
eter half of that obtained by de
Vegt (Dunham et al., zszron. 2. 78,
199).

Chr. de vegt and U. K. Gehlich, "Re-
sults of Photoelectric Lunar Occul-
tation Observations Obtained at the
Hambury Observatory during 1969-
1973,% Astron. & Astrophys. 48, 245-
252 (Apr1l 1976). 195 observattions,
including four Plefades occultations
and 49 reappearances. were recorded
photoelectrically, Duplicity is in-
dicated for 11 stars, 4 of which
were not previously knowr and are in
the iist of new doubles (0. ¥. 1,
73). Tne results for the triple star
7¢ 399 {y Arietis) are especfally
irteresting, A useful discussion of
igcal lurar stopes 15 given.

. L. Elliot, E. Ounham, and C.
Church, "A Unigue Alrborne Observa-

—

. G. French and P ),

tinn," &axy and Telescope, 52, 23°2%
{July 1976} Most readers undoubted-
ly already have read this interest-
iy article about these Cornell Unn-
versity astronomers' observatrons of
the nccuttation of Mebsuta by Mars
from the Kuiper &irborne Observalo-
ry. The curiopus record of the cen-
tral flash is shown and discussed.

Gierasch,
"Diffraction Calculation of Occulta-
tion Light Curves 1n the Presence of
ar [sothermal Atmosphere,” astron.
J. 81, 445-451 {June 1976). The
chtaracter of the resulting curves is
determined by the scale height r,
the Fresnel zone size 1, the surface
atmospheric refractivity, and the
planetary radius. An exact general
sclution and two approximations val-
jc when H>>1 are presented. [t turns
out that the diffraction effects of
the plaasetary 1imb are unimportant
for planets with significaat atmos-
preres, including Mars, but this
thcory may be needed for some of the
s¢tellites of the outer planets

wt ich may have thin atmospheres. The
o 1y non-lunar photoelectric occul-
t: tign record showing diffraction
fringes is the one obtained by Bar-
tholdi and Owen during the occulta-
tion of g Scorpif C by lo in 1871,
and even there, the identificatton
1- not certain. A range of stellar
wmognitudes for detecting diffraction
f-inges for different solar system
o jects is given in a table; if the
s.ar s too bright, its diameter

w. 11 be so large that the diffrac-
tion fringes will be washed out, but
s :ch events are rare. Consideration
o’ diffraction effects of atmospher-
§ . inhomogeneities, turbulence,
s-intillation, and other complexi-
t.es will ultimately be important,
but seems premature at this stage.
Tae authors note that surface irreg-
ularities significantly distort lun-
ar occultation diffraction patterns,
but the extensive results of the
University of Texas program Show
that this 1s very rarely the case;
tive moon's 1imb seems to be quite
smooth, in general, to the 1 scale
of a few meters.

. 5. Glass and L. ¥. Morrison, "Angu-

lar diameter of 31 Leonis from a lu~
nar occultation," Mon. Not. R. Astr.
Sac. 175, S57P-60P (May 1976}. A
high-speed photoelectric record w«as
obtained with the 70-cm refractor at
the Royal Greenwich Observatory,
harstmonceux, on 1971 May 3. The dc
signal from the photomultiplicr was
amplified and reccrded on 2 high-
speed ultraviolet photographic re-
corder. The tracing was digitized
using a D-Mac pencil follower and
the data analyzed by A. Walker at
the Unfversity of Cape Town using a
copy of the Universtty of Texas pho-
toelectric occultation analysis pro-
gram. The diameter of the spectral-
type K4 T1IT star was found to be
¢'002Y + 0Y0006 assuming a uniform-
1y illuminated steilar disk.

F. 6riffin and H. A. Abt, 'Radial-
Veiloc ity Measurements of the Lunar-
Decultation Binary MR 2013," The ob-
servatary 96, 54-56 fApril 1976). A
fairly nolsy photoelectric record of

S.

19

a4, occultation of this star obtasned
a: Flagstaff Qbservatory on 157U
M:rch 15 indicated a possible com-
panicn 001 away; a record obtained
a: McDonald Observatory the same
noght showed no evidence of duclic-
ily. The authors show that, with
0.99975 confidence, the star is sin.
gle based on numerous spectroscopic
phservations, This emphasiies the
care with which photoelectric cccul-
tation data must be anatyzed.

. derald, "Observations of Baily's

Beads from near the Horthern Limit
of the Total Solar Eclipse of June
20, 1974." The Moon 15, 91-1C7
(1976). Yhese visual timings of 72
B2ily bead events were made with a

6 cm refractor using eyepiece pro-

J ction at a location nedr Quirinup,
W-stern Australia, about 6 km south
0 the predicte¢ northern limit. Lu-
n-r features based on Watts' limb
cirrection data were identified by
cylculating the solar and mean lunar
1imb intersection points for each
eent time. Nearly all features were
Lilquely tdentified this way. A
1:ast-squares analysis showed that
tae corrections to the solar eclip-
tic longitude and latitude, and ra-
cius (assuming the Junar values as
known), were -0%19 ¢ 013, -0Y21 +
(*10, and -0Y05 + QY17, respective-
17. The observations show a highly
frobable 0'6 discontinuity in Watts'
1imb correction reference datum at
€5° Watts angle, and a deep valley
in a plateau 2" above the mean 1imb
at Watts angle 169°2 not present in
katts’ data. The topocentric lunar
1ibrations were -3705 in longitude
end +0723 in latitude.

A. Howe, "The Feasibility of Apply-
1ng the Active TvTime System to Au-
tomatic Yehicle Location," waviga-
tion 21, 9=-15 [1974). The National
Bureau of Standards, 8oulder, CO,
has worked with the three major A-
merican television networks to pro-
vide a source of accurate time and
frequency in television transmis-
sions. These can be used, with suft-
able equipment, in areas with three
or more suitably placed transmit-
ters, to determine locations using a
technique similar to that used in
LORAN navigation. Tests in the Den-
ver area showed that automobiles
with the equipment could be located
to about 40 m accuracy, but that
this could be improved tc about 15 m
+4 rural areas, beginning to make
the system usefui for graze work,
which is usually done in rural are-
as. Multipath effects degrade the
acruracy in ¢ities, but these can be
valibrated with some work to achieve
rura! accuracies. Hopefully, inter-
evt in this field will increase, and
the price of the enuipment will de-
crease as it is marufartured in com-
merctal guartities for potertial us-
ers, such as police departments and
taxi fleets. But it probably will be
several years before something is a-
vailable for the average occultation
ubserver. Plasned precision artifi-
cial satellite ravigation systems
450 SNow Some promise.

L. Howe, tditor, "Of Special Inter-
»st," WBS Time and Freéqguency Serv-



IomR s erin N T D BRI
1576, This 15 an extensive 1o of
oubt itratanng o owith o anstracts, ahwu?
time and frequency dissemiratic..

S 1 vewe, Tditor, "How to use 1. e
Line-14 Telewistor Time Transfe-
Meacurements,’ NBS
4 hervioes Bullerin we. 224, 1 F)
tiuiy 1976). This tells how to cb-
tafn or build equipment for obtain.
tng precise time and frequency *rom
ABC, CBS or NBCU network transmiv-
siors. Prices are not unreasonat ‘e,
and a diagram of the electronic: is
qiven.

Time and Fre  uep-

U. wallentine, "Astercidal Occultea-
tions’, Minor rlanee Bulletin 3 41-
44 (1976 Janyary), This mention' the
value of occultations of or by minor
pleniels for gerermining the disre-
ters of these objects, and ment’ons
some recent predictions. He des
cribes observaticnal problems ard
how events might be recorded, D .
Clark R. Chapman {Planetary Science
[nstitute, Tucson, A7) points out
that hundreds of occultations o
non-5SA0 stars by faint minor planets
occur each year and are not beiag
predicted. There {s a need to t-y to
predict these events; watching ainor
planets move through rich star
fields waiting for an occultation to
happen, without predictions, in a
waste of time. | have some commwnts,
mostly about observing procedur.s,
in the April {ssue of Mipor Pls et
Hullet:in, D‘ 56,

A GRA/F UF TH} Suk
Gavid W. Dunham

Chservers dare reminded of the tots) e-
clipse of the sun visible from par ts
of eastern Africa and southeasters
Australis on 1976 Octaber 23. If ane
cbaprves near the northern or soutaern
it of tre 7one of totality, bu
mithon the e peglonged multipte
feiis cead pnenomena can be observed,
anxicygany 1o the muitiple contact: ob-
served during wrazing occultations of
stars 5y the moen. Timings of the:e e-
veots oare valuabte for determinine the
retative dectipatlions of the sun ~nd
tne Moo te high accuracy, and for
studies of Watts' lunar limb correc-
trer data. See the abstract of David
Hergtt'y “Gbservations o
Raily's Heads from near the Rorttern
Limit of the Total Solar Eclipse of
June 20, 1974" on p. 89. The vis‘ili-
ty of the chromosphere {5 also greatly
prolonged near the path edge, often
during the full Tenqgth of totality
(which tyoically would be 4 fourts to
a *hird that as seen from the cent-al
tire} Mr. Herald also plans observa-
tinn: near the path edge during ts
etoner's ec'ipse. He is coordinating
the afforts of many Australian ob.erv-
ers o entatilish several stations at
vary‘ag distances from both the 2 rth-
ere and optnern 1imits . Obceryers
trasniing ta Australia interested in
thin wirthwiiie project should wrote
*ry Mr. Herald at Box 754, Waden, /. C.

srticle,

TOOXASE fuatralia frourdes to raoe-
divae T Tido A onote from Me
Berg 2 ad2s 1t fs omy desire o oob-
tadroanomacy timings as possible “rom

as myny different places as possiile.

I owould be most apprecrative if aay
ohs: rvers who makes surcessful timings
of Laxly bedd eyenty would wrote Lo
me ] Or. AL M. Sinzi, Director, As-
troramical vision, Hydrographic De-
par-ment, Japan, writes saying that
his nffice is planning expeditiors to
twe sites in South Australta, one near
the entral line and one near the
nor:hern limit, to obtain high time-
res.tution photography of Baily's
beafs and the flash spectrum for as-
treohysical and accurate positional
stuiies, while a team from the Mizusa-
wa Jbservatory plans to make simylar
observations from Portland, Victo-ia,
nesr the southern 1imit.

FROM THE PUBLISHER

Occoltation Newslettar continues -1 be
proced @ S0¢, but anly thru this 15-
su¢  Future issues will be priced @
$1.90 each {including first class syp-
face mailing), or $4.00 per year 4
fstues), unttl further notice. At
matl delivery 1s available at added
tost: add 16¢/year in Canada and Mexi-
co; add $1.28/year in Central Ame-ica,
Colombia, Venezuela, the Carfbbean ls-
lands, Bahamas, Bermuda, St. Pter-e
and Miquelon; add $1.76/year in all
other cauntries. Back issues are still
ava:lable @ 50¢ each. See IQTA NF (S
for information about the Spanish edi-
tion of Occuitation Newsietter.

The roregoing applies only to sep:r-
ate. individual subscriptions. [CTA
merership, including a subscript on,
rem-ins @ $7.00/year for resident of
Ner:t America (including Mexico) .nd
§9.%0/year for others, to cover !"a
co s of overseas airmall. Howeve:
European and . K. observers shol) 1n-
stead jorn [CGTA/ES, sending DM 0

(G -rman marks) to Hans J  Bode. O JO
Har.nover, Bartold-Knaust-Str. 6, uer-
man Federal Republic.

Please address all swhscription, fack
tsrue, and 10TA membership requests to
Berton I. Stevens, Jr., 4032 N. Avh-
lard Ave., Chicago, TL 60613, U.5.A.,
but make checks and money orders jaya-
ble to I[0TA, or to International fc-
cultation Timing Association, or to
Occultation Newsletter

HEﬁrHKJT DIGITAL ELECTRONIC STOPhnTCH

Wayne R, (oskrey

Several months age | bought and a.sem-
bles a Heathkit GB-1201 Programmanie
Digital Stopwatch {latest cataloy
price $84.95 plus peostage, from tae
Heath Company, Benten Harbor, Ml
490/7). fts main attraction to me was
its freat versatility, with seven
functions, althpugh only two are use-
ful in occultation work, the "Total
Activity Time" and the "Split Time "
In ooth of these functions, the .tap-
wa'zh is started by prescing the
"Grart/Stop” {S/5) button, or alioe-
na‘eiy, Ly using the remote Star*/Stuyp
re ay ingut jack, possitly by means of
a (Wi syach circuit. In the "Trral Ac-
i ity Time  mode, the sTopwatcn “ay
be stooped a2t the fiest “imirg oAt
with the §/% wwitch and at the <roond
event with the teparate "Finalt 5t p”
{F'5) switch. Both timings 4are thom

CLfained ¥n twy internal counters and
can each be displayed by aiternately
pressang the S/4 switih, Iv the “Split
Tires" mode, any mumber of consecutive
evinls may be timed by <topping the
stowatch with the S/5% wwitch, Howey-
er the counters are inoperative in
thy. mode, and oniy the last timing
can be displayed.

The main disadvantage of this stop-
wa' h 15 that Heath sells it only as a
Kii  However, assembiy 14 not particu-
13y difficult 1f you've used a s5i-
de -ing ircn before, ane 1t should be
po.uible for a novice kitbu'lder to
corLtruct it Tn 10-15 hours (hopefully
spomed out in three or four sessions)

Tt only assembly procedare that re-
qu "es extreme care is the installa-
tr v 0f three wary wlatic olectricity-
s€ sitive IC's. In assembling my stop-
wi ch, 1 accidentaily dropped one of
these 10's on my pants leg and blew
oL: cne whole tunction; and since two
of these IC's are §1H apiece, and the
ot2r 1y 3480, it Becomwes an expen-
i propositiaon o replace the whole
IC it part is damaged. The main thing
toc Cemember in insta’ling these IC°s
is *¢ be syre to qently squeeze the
pir . ugainst the body of the 10 to

ple e the pins the correct distance
apc !, so that the IC can be pushed
ints Tts socket with minimum effort.

The ¢aly other problem ['ve encounter-
ed afier extensive uv.e of the stop-
wa'! + i5 a slight malfunction of the
pre ramming function of the F/S switch
{a ovw one would cost 35.10). This oc-
cu . od just after the 90-day quarantee
ra- out, too. [f you need any replace-
me: . of parts near the end of the

gu- antee period, be sure to request
an -xtension of the guarantee.

The stated accuravy of the stopwatch
ts : D.006Y, typically better than

0. ~i3%, obtalped by simple adjustment
of a trimmer capacitor. In my first
te.ts, | determined that the accuracy
of my stopwatch was about + (. 00Z%.
Honever, after several monthy of ase,
[ re-tested the stopwatch, and 1t had
failen to an abysmal : 0. /8%, After
pa‘astaking day of trial-and-error ad-
Justments, I was abie to return the
stoowatch to ¢ 0.005%, which < quite
uorkable. I would suspect that all e-
Tertronic stopwatches would need such
per iodic reagdjustment, due to guartr
crystal aging, shocks, eto. My fests
alto indicate that the stated tempera-
ture 2ffects of +0.07 Lo -0.003% from
£5° F. to 120° F. when calithrated at
807 F. are probably correct

Botnh light and moderate pressure
switeh springs are provided. Use the
mocerate springs if you want tn fore-
stall premature trippineg.

If you want 3 stopwatch that yoo can
ust for almost any concedqable tirang
puirsuse, this gne comes pretty ciose.
Ac this article oniy noratones the
sLrtark 0f this stoowatnh’s features,
wr te ty Hpath (aoat a2? 0} fg-
thoir frec catalog. Also, ] woiio he
he iy T AnnWer anry questiont

2% Bricie Path
Starkville, M5 39759



