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The 155up #1107 described on p. 91 of
Issue #10, containing 1nformation and
charty about jastaqes of the moon
throuyn the hyades cluyster, and ab-
stractys of several published papers
concerning occultations, has been de-
layed due to shortage of time. It is
expected to e tssued as #17 n about
a month, while this issue is a regular
issue, counted as the first of 1977,
The April deadlines for the 1ssue in
#10 <sTipped by a month and a half. We
hope tu adhere to our schedule better
for issue #13, for which the deadlines
for sending matertal to Mike Reynolds,
David Herald, and me will be September
1, and the dead]line for submitting ar-

FROM THE PUBL TSHER

We are two issyes behind in our publi-
cation schedule. For subscription pur-
poses, cansider this ¥ssue to be the
first one of 1977

oL s priced B OB1UG per dusue, or
$4.00 per year (4 issues) including
first (lass surface mailing. Afr mail
delivery 15 available at added cost
aytsude the .5 AL : add 16¢/year in
tanada and Mexico. add $1.28/year in
Central America, Colombia, Venezuela,
the Caribbean Islands, Bahamas, Bermu-
da, S5t. Pierre and Migquelon; add $1.76
/year in all other countries. Back is-
sues, *#1 thru #9, are available @ 50¢,
#10 @ §1.00. See IOTA NEWS for infor-
mation on ocoultation Vewsletter en
Expanod .

The foreyoiny applies only to separate
subscriptions. [0TA membership, Sub-
seription included, remains @ $7.00/
year for residents of Morth America
{including Mexico) and $9.00/year for
others, to cover costs of overseas

atr mail. However, European (excluding
Spain and Portugal) and U.K. cbservers
should instead join IOTA/ES, sending
DM 10.-- to Hans J. Bode, 3000 Banno-
ver, Hartold-Knaust Str. 6, German
federal Republic. Spanmisn, Portuguese,
and Latin American observers should
vee [1TA NEWS for information about
ITALSLAN.

Pleane address all subscriptinn, hack
tuqur, and [ITA membership requests to
berton L Stevens, Jr., 4037 N. Ash-
Yang Ave. | Chicago, Il 60613, L.S.A.,
but make ¢ hecks and money orders paya-
hie to IGTA, or to Internationsl Oc-
sitation Living Asnow fation, prote
kouitatian Newsletter.,

DaBoll, &6 N 106 wWhite Qak Lare, St.

ticles to H. F. DaBol? will be Septem-
ber 15. Qur publication delays cause a
problem for membership renewals, which
we will resolve in your favor. You do
nat have to renew your membership um-
less you receive a note with this is-
sue of o.w. stating that a payment is
due. Members whose address labels con-
tain expiration dates of 0377 or later
will receive graze predictions for the
remainder of this year. Members in
Latin America do not need to make any
payments, as described below.

The standard-coverage total occulta-
tion predictions mentioned on p. 92 of
the last issue are now available {for
Canada and the U.S.A.) from Walter V.
Morgan, 407 Park Way W, Las Vegas, NV
89106. A note abeut this service will
appear in the July issue of $ky and
Telescope. These predictions can also
be computed for other areas of the
world; data for the rest of 1977 for
several Scandinavian stations have
been sent recently to the Scandinavian
Union of Amateur Astronomers. Those
who have small telescopes or who ob-
serve relatively few occultations each
year are strongly encouraged to use
these predictions, rather than the
much more computer-time-consuming USNO
predictions of total occultations.
Rick Binzel, Washington Court House,
OH, has written a comprehensive des-
cription of these predictions, The ma-
tertal which has been included in the
Sky and Telescopa Occultation Supple-
ment, for all the U.S.A. and southern
Canada, will be published only in the
Observer’s Handbook of the Royal As-
tronomical Society of Canada for 1978
and later years.

A Latin American section of I0TA has
been formed. Membership will be free
for occultaticn observers in the Span-
ish- and Portuguese-speaking countries
in the Western Hemisphere, Spain, and
Portugal, including regions I, J, L.
P, XD, XF, and XR. The Institute of
Astronomy of the {niversidad Nacional
Autonoma de Mexico, which has been
distributing occultation Nowsletter en
rspaho!, will provide total and graz-
ing occultation predictions toc members
and cover all costs. Dr. Enrique Dal-
tabuit, Instituto de Astronomia, Uni-
versidad Nacional Autonoma de Mexico,
Apartado Postal 70-264, Mesico 20,
D.F., Mexico, will nandle duplication
and the routine mailings. Sr. Guiiler-
mo Malten, at the same address. will
make the computer runs, and Sr. fran-
cisco Meqgo ., Ixpantenco 26-ts,
Real de los Reyes, Coyoacan, Mexico
21, DUF., Mearco, will take care of
correspondence. The Spanish transla-

Charles.

[Ylinois 60174, U. S. A,

tion of Oecuitation Newsletter will
st1l1 be done under Eduarde Przybyl's
direction in Rafaela, Argentina. Spe-
cial bulletins requiring rapid distri-
bution will be translated in Mexico
City. 1 gave programs and data for
computing grazing and standard cover-
age total pccultation predictions for
the areas described above, to 5r. Mal-
len during my recent trip to Mexico
City [see PLANETARY OCCULTATIONS),
when many of the details of [OTA/LAS
were worked out. 1 was shown the pro-
totype of a cheap field "occul tometer”
for recording an occultation with a
photodiode, whose signal is amplified
and recorded directly by FM with a
cassette recorder. It is expected to
record bth-mag. stars; fainter stars
should be recordable when more sensi-
tive diodes become available. A high-
speed digital system ytilizing a pho-
tometer and a minicomputer is being
developed for observatory use.

One would think that the organizers of
amateur and professional astronomical
meetings would make an effort to se-
lect dates which would avoid important
astronomical phenomena, especially
those requiring a wide distribution of
observers (or, if the event is very
local, such as a good graze of a
bright star by a thin crescent moon,
plan the meeting to nearly coincide
with the event). Unfortunately, this
ts not the case, Important meetings
were held in Washington, DC, on May 12
and 14, making 1t impossible for me to
try to observe a rare nighttime graze
of Venus near Winnipeq, Manitoba, the
morning of May 14. A worse conflict
occurs for the Juiy 8 occultation of a
star by Palias {p. 96-7 of the last
issue), since there will be a nationa)
Scientists Congress, from July 6 to
13, in Fortaleza, 8razil. 1 hope that
scheduling disasters 1ike these, which
can result in the loss of valuable as-
tronomical data, can be avoided 1n the
future. Dates for astronomical meet-
ings, especially large ones, are often
sel over a year in advance. uUnfortu-
nately, we can rarely compute predic-
tions that far in advance. The dates
of lunar eclipses, and of occultations
of Aldebaran [and the Hyades) and of
major planets, during 1978 are availa-
bie, and [ hope they will be avoided
by at Teast two days by planners in
the areas involved. These 1978 U.T.
dates and areas are as follows: Feb
Y6, N. America, N.W. turope: Mar 15,
i. Furope, Asia, N. America, Mar 24,
{. Hemisphere; Apr 11, N. America, tu-
rope, May 9, Cen. and [. Asia. N. A-
merita; May /¢ {Memerial Day weekend),
.S A. {oceuitation of a star by Pal-



vah g, July 2, N Ameraia, Now. furope,
July 29, Ten, and £, Av1a. N Arerica,
Aar, =, 8 Bqra, Hawari, Ay P oagain,
Lot Asia, NOBEL Australa, fug J6, N
and W Atrica, Furnpe, “en. Agia, Sept
16, £ Hemisphere, L, Braz 1, Sept 27,
Hawa:1, % HArecvca, et 19, N F. Afrd-
ta, S.E. Furupe, Asia, Naov. 16, N. A-
mericad, turope, N Africa, Dec 13, A-
wia, M. America, and Lec 26, N. Ameri-
ta, W burope, N W. Africa.lEd  post-
veript added by D, w. D.:] Jorge Pol-
man, Recife, Brazil, reports that the
Brazilvan Scientists' Congress in July
has been postponed for several days,
40 that nbuervers can be at their home
abserving sites for the nccultation by
Pallas on July #.

Preliminary information about the
first I0TA meeting, to be held in con-
Junction with the Natignal Amateur As-
tronomers convention 1n Boulder, Colo-
rado 14977 August 10-12, was given in
the lant 1s5ue on the front page. As
noted there, the preregistration fee,
payable to Nattonal Amateur Astrono-
mers, is $1R and should he sent to:
Denise Nye, NAA Convention Registra-
tien, 5604 Bowron P1., Longmont, CC
80501, bturther convention informaticon
1s available by sending a stamped,
self-addressed envelope to Denfse Nye.
After August 1, the registration fee
will he i?O. An IQTA business meeting
has been scheduled for Friday evening,
August 1¢, from B:30 P.M. to 10:30
P.M. Andrew Gassmann, the NAA Papers
Chairman, has distributed forms, re-
guesting primarily short abstracts and
equipment needs, which he wants re-
turned to him by July 10 (which is be-
fore this issue will be distributed).
The papers, which should be submitted
during the convention in a form suita-
hle fur duplication, will be published
in the procedings of the conventicn.
Send me a stamped, self-addressed en-
velope if you plan to qive a paper and
need a copy of the instructions for
the typed papers for the procedings;
it is alsp available from Mr. Gass-
mann. The completed registration form
should be sent to Denise Nye before
the convention. [ know of at least
five papers that are planned to be
read by [0TA members. Two of these
deal with pocket calculator applica-
tions, for which a special session
probably will be devoted during the
convention. Berton Stevens has comput-
ed predictions for grazes within 500
miles of Boulder during August. On
August 6, at 10:45 U.7., a favorable
graze of 7.6-mag. Z2.C. 372 will be
visible from Boulder. The moon wiltl be
h47 sunlit, waning, the star's spec-
tral class type is AZ, the moon alti-
tude will be 547, and the cusp angle
5°N, for those who arrive in the area
several days before the convention. As
the August 12th graze of Sth-mag. 68
Geminorum is at 5:30 A M. MDT and 1s
about 300 miles from Boulder, it is
doubtful that there will be an expedi-
tion for it (#f you would be interest-
ed 1n such an expedition, Tet me know,
there will be a paper session that
morning from & to 11:30 AM.). If the
convention were to be held in Casper,
Wyoming, an expedition would be more
feasivie. Paul Asmus, 4332 §5. Dover
Ct., Littleton, €0 80123 {phone 303,
973-0290) 15 organizing an expedition
for a graze of J.1-may. [05002 by an
18T sunlat maon on August 10, near

Colorade Springs. Central graze 15 at
5:07 AM. MDY at a cusy dangle of 1°N
{so most of the graze will 2e on dark
features for such a crescent). The
moon will be 29" up and the sun 117
down. Since Colorado Springs is 100
miles south of Boulder, observers
might consider staying overnight
there, then drive to Boulder to arrive
tn time for the first paper session of
the convention Jater that morning.
Those interested in this graze should
contact Mr. Asmus for details,

My office at Lomputer Sciences Corp.
has been moved again. The phone number
is still 301, 5R9-1545, but my exten-
s1ogn 15 now 358.

There is a small error in the 1975 to-
tal cccultation tally on p. 105 of the
last issue. The name of the observer
whose rank is given as 394 is A Tala-
laev. One of his timings was of a re-
appearance, so that his value should
be 4 03, and rank 7994 This changes
the value total for the USSR to 913.98
and the number of R's to 143 for the
USSR and 2179 for the world. The rank-
ing by country remains unchanged.

LETTERS
To the Editor:

| read Cltfford Bader's article enti-
tled 'Analysing HMNAQ Residuals' in
the March issue of occultation News-
letter with considerable interest. |
would like to make a few points of
clarification about the significance
of the “"preliminary residuals" which
you might like to publish in [#11].

In computing the residual for the ob-
served time of an occultation we re-
quire to know four quantities:

Position of moon from the ephemeris
Correction for limb profile
Position of star from cataloque
Position of observer,

oy —

The contribution from the lunar ephem-
eris to the error in the residual is
mainly systematic arising from the
constants of the theopry. Efforts are
made to remove these systematic errors
from the residuals, but there is prob-
ably still some contribution left

This may introduce a small bias in the
resfduals extending over several
years. A more serious and continuous
source of systematic error 1s caused
by the off-set between the crigin for
the measurement of the moon's position
in tts orbit and that of the star po-
sitions in the catalog. ldeally, these
origins should be coincident, but it
is known that they are displaced from
one ancther by about 0V8. Attempts are
made to remove the effect of this off-
set from the residuals, but the cor-
rection that shoutd be applied is
probably uncertain by about 0705,
Therefore, in the analysis of the pre-
liminary residuals of any individual's
observations extending over a few
years one might well expect there to
be a bias of at least 0V05.

However, apart from this caution, the
statistical amalysis of observers' re-
siduals as described by Mr. Bader is
very useful for detecting systematic
errors due to personal eguation or

faulty coordinates and we would be
very pieased to hear from observers
who find that the mean of their resid-
uals (after changing the sign for the
disappearances) lies cutside the range
-G'05 to +0V05 with greater than 681
confidence; 1. e., outside the range
-e-0"0% to +e+0705, where e is the
standard deviation of the mean

L. ¥. Morrison

H.M_ Nautical Almanac Office
Royal Greenwich Observatory
Herstmonceux Castie, Hailsham,
East Swussex BNZ7 1RP, England

Dear Mr. Bailey:

Thank you for your April 11, 1977 let-
ter confirming the umavailability of
"Malloween" mechanical crickets, whose
use for prodycing event markers Ts
described in your article, SOME COM-
MENTS ON READING OUT GRAZE TAPES, in
auon., 1, 75 [June 1976)

I now find that American-made mechani-
cal ¢rickets which meet the child
safety laws can be obtained wholesale
from Monarch Novelty Co., 13311 l4th
St., N.W., Washington, DC 20005.

The store did not have a sampie to
show me because salesmen keep walking
of f with the samples, as happened with
your stock of crickets. The plastic
cover (total area about 45 mm X 22 mm)
is hot stamped with any message we
like, at the factory. There is no re-
duction in price if the crickets are
not stamped, so we could have some-
thing Tike "International Gccultation
Timing Association” stamped on [them].

The minimum order is [$45,00 for 250)
(18¢ each), plus shipping.

How many crickets do you think we
could sell through occultation News-
letter, at cost plus a stamped, self-
addressed envelope? How many wouid
graze groups like yours order, Just to
keep on hand? If you think there {is
enough demand, [ am willing to [place
a minimum order) for distribution.

Victor J. 5labinskf
3457 South Utah St.
Arlington, YA 22206

[Ed: Please reply directly to Mr. Sla-
binski, who is hereby authorized to
order 250 10TA crickets {mmediately.
Send him a 13¢ stamp, plus a 5¢ stamp,
plus a stamped self-addressed envel-
ope, for each cricket ordered, or make
appropriate payment, postage, and
packaging arrangements for large or
forefgn orders. If delivery time is
short, we may be able to show samples
at the N. A. A. convention.]

ANALYZING HMNAQ RESIDUALS - 11
Clifford J. Bader

In my original article [p. 106 of the
last issue), 1 suggested the applica-
tion of statistical methods by the in-
dividual ohserver as a means for as-
sesstng performance and coordinate ac-
curacy. [ also expressed my own uncer-
tainty as to the extent of systematic
error inherent in the residuals.



The latter question has been answered,
and an tnsight into the reduction pre-
cess has been provided, by L. V. Mor-
rison, in his letter, which appears on
p. 112, In addition, sufficient ob-
server data have been colilected to
permit a few tentative conclusions to
be reached, and to establish some n-
teresting new avenues for future ex-
ploration.

Through the cnurtesny of Gerry Kellock,
of Curtyn, A L. 7., [ received residu-
als for a number of Australian cbserv-
ery o of these, the /39 timings (1972-
76} by David Herald were sufficient
for statistical purposes. lUoug Hall,
of Leicester, England, supplied sta-
tistics for 205 timings (1971-76}, and
1n addition, provided data for those
timings which he felt were of highest
quality. Alsc, 1 added my 1976 residu-
als to the previous results, for a to-
tal of 166 timings over the period
1973-76. Thus, at present, the data
base encompasses 610 timings over the
period 1971-76.

For each observer, three quantities
were tabulated: the mean m, the stand-
ard deviation 5, and the standard de-
viation of the mean e, the units in
each case being seconds of arc. The
results were surprisingly uniform, and
tn all three cases the means were pos-
ttive but fell within the 0.05+e Yimit
defined by Mr. Morrison. When all 610
observations were combined, the re-
sultant values were 3.074, 0,69, and
0.028 for m, s, and e respectively.
The high confidence that the aggregate
parent mean was positive suggested the
possibility of an observer-independent
bias in the residuals, but this inter-
pretation was shown to be premature.

when the high-quality (i.e_, HMNAD ac-
curacy cede 1) timings and the lower-
quality timings {code 2 and higher)
were separately analyzed as suggested
by Mr. Hall, a guite different picture
emerged. Mr, Hall cateqorized 144
high-quality timings, to which [ added
131 from my records; the aggrepgate
values were 0.016, 0.58, 0.035 for m,
5, and e, with both abservers showing
a4 greatly reduced mean as compared to
that for all codes combined. For the
combined total of 96 less-certain ob-
servations, the results were 0.180,
0.67, and 0,068, with both observers
showing a prominent positive shift in
the mean.

The positive shift for the less cer-
tain timings suggests the disturbing
hypothesis that bath observers tend to
underestimate personal equation for
difficult events (in my case, at
least, despite an effort to individu-
ally estimate PE for each event]. The
corresponding average time shift be-
tween the two anqular means fs quite
large, on the order of 0%4. Unfortun-
ately, the number of observations is
too small to permit practical exclu-
sion of the possibility of & common
parent distribution, and data from
ather observers are needed to see if a
general trend exists,

On the tneory that eye-ear timings
might be less vulnerable to unac-
counted delay, I separately analyzed
57 of my timings made by eye-ear as
opposed to manua) methods {the accura-

cy class was not recorded). The mean
and standard deviation obtained were
almost identical to those for the
overall total. The implication is not
clear, a9ain, more data are needed.

In the original article, | suggested
the publication of statistics for var-
ious observers. It now appears that it
would be of more general usefulness to
emphasize aggregate information Show-
ing correlations with event difficyl-
ty. timing methods. disappearances vs.
reappearances, and other variables,
leaving the individua' observer to as-
S€5% his own resuits Yn comparison to
the average, and to notify HMNAD in
the event of an unsatisfactory mean. |
will he pleased to receive and compile
any statistical information which ob-
servers can supply, and will acknowl-
edge all contributions in future arti-
cles. In addition, [ wili attempt to
reduce any residuals sent to me to
statistical form, and to communicate
individual resuits to the relevant ob-
server. Please include such informa-
tion as accuracy code and timing meth-
od, if available.

1209 Gateway Lane
West (hester, PA 193180
SOUTHERN ASTRDGRAPHfC-
CATALOG PROJECT

David Dunbam and David Herald

Reciptents of USNO cccultation predic-
tions with O-codes of 5 or less will
have noted that although the limiting
magnitude for their predictions is set
at 9.6 or fainter, there are virtually
never any predictions of stars fainter
than about 9.3. The reason for this is
simple. The source catalog for the
predictions is the SAD, which nominal-
1y extends to mag. 9.0. In fact, many
stars of 7th and Bth mag. are omitted,
whilst a few fainter stars are includ-
ed. Since there is no other catalog
available for the Northern Hemisphere
with a significantly better coverage
and with the star positions presented
in a convenient form, the predictions
have been restricted to stars in the
SAQ except for special events. During
the next few months, the AGK3 catalog,
covering the sky north of -2%5 at a
density nearly twice that of the SAQ,
will be converted into a format suita-
ble far occubtation predictions. The
next {and last) order of catalogs aft-
er the SAD and the AGK3 is the Astro-
graphic Catalog, which is generally
inconvenient to use directly in that
instead of right ascension and declin-
ation, 1t gives the x-y coordinates of
the stars on photographic plates taken
early this century.

There are several good reasons for
wanting to include occultation predic-
tions for faint stars. ODbviously, the
main effect will be a large increase
in the number of occultations observ-
ed, particularly for those with larg-
er telescopes. Additionally, as with
occultations in open clusters, a sig-
nificantiy large number of occulta-
tions during several hours may be ob-
tained to undertake better studies of
the shape of the moon. The star posi-
tions may alsc be used for other pre-
dictions, such as those of occulta-
tions by minor planets, as menticned

on p. 97 of the last 1ssue, and for
predictions of plapetary cccultations,
which may become of great importance
in the case of Uranus. As noted on p.
97. the Astrographic Latalog is heing
converted to RA and dec. for several
zones of the catalog, but it is not
ntended to extend the work at Stras-
bourg into the Sauthern Hemisphere,
thereby excluding the extremely rich
star fields in Sagittarius, where star
densities for 11th mag. and brighter
are of the order of 100 per sguare de-
qree. This region could be of great
interest, and gyiven predictions, cne
could 1magine a huge number of events
beinyg recorded at one sitting,

Because of these particular acvantag-
05, and noting the irminent ertry of
Neptune into the region (and Uranus in
several years), it has been decided to
undertake, as an IGTA project, the
conversion of the AC coordinates to RA
and dec. in the ecliptic occultable
reqion between RA’'s 170 and 190, for
incerporation inte the USNO predic-
tions. To keep the project within rea-
sonable Timits, stars fainter than
mag. 11.6 in the AC will not be reduc-
ed, except perhaps in special regions.

For this project, we will need volun-
teers. At this stage, the prime re-
quirement is for people williing to un-
dertake the necessary labors involved
in the reduction process. Needed are
the destre to take part in a project
requiring desk work, a bit of time to
spare, and access to the calculating
capacity of at least the HP 67/97 or
the SR 52. Herald has written 2 (hope-
fully} foolproof program for the HP
67/97. ¥olunteers for this project are
requested to write to Herald, who will
be coordinating the project, at PO Box
254, wWoden, ALT 2606, AUSTRALIA. Docu-
mentation and a copy of the HP 67/97
program (if a card is supplied) will
be made available. Although desirable,
access to either the Astrographic or
the SAD catalog 15 not prerequisite to
participation. A start already has
been made on the project by several
people in Canberra, Australtia. A chart
will be included 1n o.n. periodically,
to show current status. [f progress is
sufficlently rapid, serious considera-
tion will be given to extending the
coverage.

The following gives an indication of
the magnitude of the project. It will
require the reduction of some 120
plates in the odd zomes -17° to -29°.
With a magnitude 1imit of 11.6, and
excluding SAQ stars, about 1 in 4 AC
stars will be reduced. Typically, be-
tween 100 and 40C stars will be re-
duced on a given plate. Using the HP
67, Herald has found that {t takes
about 1 to 1% hours to derive the 1950
plate constants, and then about 90
stars per hour can be reduced from the
AC coordinates to 1950 RA and dec.

In the near future, we may also re-
quire volunteers for keypunching the
positions. Hopefully. the bulk of this
work can be done at USNO. Volunteers
with access to keypunches are request-
ed, at this stage, to write to Dunham.

As part of the 5. A (. Project, a
full and ready capacity to easily
identify the po<itions of unpre-
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dicted stars, from the time and ap-
proximate PA of the event has been at-
taired, using an WP &7 calculator. If
any occultations are observed of stars
which are not in the SAD, please let
Berald know for future reference. One
of the greatest problems tn utilising
the A. (. 1s determining the magni-
tudes of the stars. Apart from {nher-
ent inaccuracy of the magnitude equa-
tions used, the magnitudes are photo-
graphic, so that stars 'isted as mag.
12 may quite easily be of 9th magni-
tude. By noting any unpredicted occul-
tations, we can assure that amongst
other things, these stars will be In-
cluded in future listings.

IDENTIF ICATION OF UNPREDICTED STARS
Wayne H. Warren, Jr.

A computer program recently has been
developed {with the help of existing
routines supplied by David Dunham) to
aid in the identification of faint oc-
rulted stars not included in observ-
ers' USNO predictions. The computer is
given an observer's geographical coor-
dinates, timing, approximate position
angie, and estimated visual stellar
magnitude. [t then finds the moon's
position at the time of the event, and
using the estimated position angle,
finds the right ascension and declina-
tion of the 1imb at the point where
the event occurred. Identifications
for gbserved stars should be made be-
fore their timings are reported to
HMMAQ for reduction.

As I do not have coples of observers'
predictions, you should provide cer-
tain informatian when requesting 1den-
tifications. [ need: (1} geographical
positicn and altitude of observer; (Z)
observed time of event, including UT
date; {3) estimated PA of event [CA
cannot be used unless both PA and (A
are reported for a predicted occulta-
tion on the same night}; {4) estimated
visual magnitude of star; {5) miscel-
laneous comments such as double star,
stepwise event, or nearby predicted
star would be helpful. Alsp, the same
information supplied for predicted
stars observed the same night would be
very helpful (a few predicted stars
observed nearest to the unknown would
be sufficient). If CA and not PA is
reported for the unknown, then both CA
and PA should be reported for the pre-
dicted stars sa that the difference
for that night can be used to find the
PA for the unknown,

ldentification requests should be sent
to me at [ode 681, MNASA-Goddard Space
Fiight Center, Greenbelt, MO 20771. A
copy of the computer putput, with
identifications, will be returned to
you for your report to HMWAD.

PLANETARY OCCULTATIONS
David W. Dunham

The discovery of the rings of Uranus
during the occultation of SAQ 158687
on March 0 is now well known and doc-
umented by J. £11iot, E. Dunham, and
R. Miilis in their article on p. 412
of the June issue of Sky and Tale-
scope. Not mentioned was the smalid
role played by the lunar occultation
of bath the star and planet on Febru-

ary 10. The partial occultation of
Uranus was observed from four stations
near Drexel, Missouri, with Robert
Sandy the expediticn leader, and was
observed by Berton Stevens {s.e. Mis-
souri) and Harold Povermire (S. Caro-
1ina}. Several others timed the tota!
occultation reappearance, with photo-
electric records being obtained at
Fick Observatory, Ames, lowa, and at
Goddard Space Flight Center, Green-
belt, Maryland. The B.B-mag. star was
much more difficult to see due to
glare from the gibbous moon. Three ob-
servers from Rolla, Missouri, one us-
ing a 4t-cm reflector, did not see the
star until several minutes after the
graze. Visual timings of the reappear-
ance were obtained by Robert Bolster,
Alexandria, ¥irginia; Robert Hays,
Chicago, I11inois; and Wayne Warrenm,
Greenbelt, Maryland. Quick analysis of
these observations essentially con-
firmed those obtaimed at Lowell and U.
5. Naval Observatories, and ruled out
the result of the Australian pheto-
graphic observattons, which indicated
that the March 10 occultation shadow
would miss the earth entirely.

Detailed analyses of the observations
of the March 10 occultation are con-
tinuing. The timings of the occulta-
tions by the rings at different ob-
servatories estahlish the location of
the center of Uranus relative to the
star quite well. Combining this with
the 25-minute duration observed from
the Kuiper Airborne Observatory, Brian
Marsden deduces a radius of 26,450 #70
km for Uranus, assuming a circular
cross sectton {I.A.U. Circular #3061)
Two more observations of the occulta-
tion by the planet are reported in a.
N.A.5.5.A4. 36, p. 38, obtained photo-
electrically by J. Churms and #. J.
Booth at Cape Town, South Africa, and
visually by A. G. F. Morrisby, J. ¥.
¥incent, and A. S. Hilton in Salis-
bury, Rhodesia. The latter observa-
tions indicate that Salisbury was only
about 500 km from the northern limit,
conslderably closer than the others.

It soon became apparent that occulta-
tions of fainter stars by the rings
could be observed with large tele-
scopes, so astronomers at the Lick,
McDonald, and Smithsonian Qbservator-
jes examined plates to check for pos-
sible events in the near futuire. R.
McCroskey, Smithsonian, noted that
Uranus wouid pass about &" north of
two 11-12 mag. Astrographic Catalog
stars on May 30 and 31; accurate posi-
tipns of the stars were obtained by A.
Klemola at Lick (1.A.U. Circ. #3068).
The outermost ring has & radius of
470, but J. £1110t notes that there
could be as-yet-undetected rings up to
about 9" from Uranus. Fritz Benedict's
and Peter Shelus' plate-scanning tech~
nigue at the University of Texas was
briefly described on p. 97 of the Jast
issue. They have found the following
approaches less than 10":

Date U.T. Sep mag RA-14"(1950) Dec

July 318" 4%5 14,3 20™38%2 -13°33' 31"
Aug 26 7 0.45 14.1 23 07.0 -13 47 36
Sep 12 0 B85 13.6 25 44.9 -14 00 58
Sep 2) 18 75 14.0 27 35.2 =14 10 13
Sep 28 11 55 14.2 28 57.2 -14 17 02
Oct 17 0 75 14.5 33 0B.D -14 37 27
Oct 17 19 1§ 14.8 33 19.3 -14 38 10

Sep is the minimum separation, with
Uranus South of the star. The magni-
tudes are only estimates. The late May
events were also found, with magni-
tuges iy fainter than those reported
in [.A.U. Circulsr #3068, According to
[.A.U. Circ. #3079, the star ccculted
by Uranus on Aug. 26 has a spectral
type of about A5, The predicted U.T.
of first occultation by the outer E
ring is 1h49Mm and last occultation by
the same ring 2N56M, The times vary by
22™ across the earth's surface, but
are uncertain by several minutes. The
event is visible from most of North
hmerica and western South America.
Twilight interferes in the western U.
S.A., while Uranus sets before tne
final event in cities such as Washing-
ton, Caracas, and La Plata. Chile is
the most favored Tocation. Walter Nis-
sen, Arlington, YA, calculates that
the first event occurs at only 7° al-
titude in Washington, while in Texas,
Uranus' altitude goes from 30° to 1B°

The occultation of y Ceti A by 6 Hebe
is briefly described on p. 427 of the
June issue 0f Sky and Telescope. More
information about this event is given
in POSSIBLE OBSERVATION OF A SATELLITE
OF A MINOR PLANET on p. 115. The pre-
dicted path shifted considerably as
the results of photographic observa-
tions made during the preceding month
were analyzed; see the left side of
the map on p. 116 (A miss was observed
near Waller, Texas, approximately in
the middie of the "U" in "Houston® on
the map)}. [t ¥s clear that the minor
planet and the star must be on the
same photographic plate, within a de-
gree 0f each other, before a reifable
prediction can be made. Any farther
away, and one or more individual star
position errors (actually, small prop-
er motion errors which have accumulat-
ed) can distort the reference frame by
several tenths of a second of arc,
This means that a good prediction can
usually be made only one or two days
before the occultation.

Analyses of the observations to deter-
mine the diameter of Hebe are in pro-
gress by Gordon Taylor, Guillermo Mal-
1ér {Mexico City), and me. Preliminary
results indtcate a diameter of about
185 in with an uncertainty of about 10
km, in reasonably good agreement with
radiometric and potarimetric determin-
ations. The Universidad Mecional Auto-
noma de Mexico sponscred a trip to
Mexico City so that ! could discuss
details with the abservers and gtve a
talk about [OTA's current and planmed
work with planetary occultatfons. Paul
Maley's observation was first describ-
ed publicly at the AAYSO meeting in
washingtan, 0. C., on May 14. An error
in the sky and Telescope article
should be noted. An occultation by Ju-
no was observed visually from Sweden
in 1958 and one by Pallas was recorded
photoelectrically at Naini Tal, Indta,
in 1961, so the occultation by Eros
was not the first certain case of an
occultation by a minor planet. How-
ever, it was the first observed from
more than one station, while the oc-
cultation by Hebe {5 the first obsery-
ed from more than one station invelv-
ing one of the larger minar planets,
far which a rather spherical shape can
be assumed.



The norultation of ® os-mag. SAD 3E&N
Ly Saturn on Sctober §owi' i b yiaible
from North America. The disappearance
tehind the rings will accour at atiout
G4T T wanable oniy trom the
eastern part aof the conntinent [faturn
seiow the harizon in the West). The
planet will occult the star TH minutes
later. The star will 5till be behwnd
Laturn when 1t reappears from the
rings. The reqppearance from behind
the planet will oicur at 10050M 4n

poa 307Y atr Texas, and will be visi-
ble from the western ?/3rds of North
Ameryca, but socurs after sunrise at
faronto.

Do LA UL Circ, #3074, AL W. Harris
{J.P.L.} gqaves predictions for two
eclipses of fapetus {Saturn VII[)} by
Sdturn, The sequences are as follows:
Oct. 19, 12h25m ut | immersion, outer
ring shadow; 13N45M_14h25M  in "ghad-
ow" of Cassini’'s Division;, 19°31m, im-
mersion, Saturn's chadow, Oct. 20, 5h
0/M, emersion, Saturn's shadow: and 5P
11m_ emersion, outer ring shadow. The
second eclipse occurs 1978 Jan. 7, 180
57T, symmersion, planet shadow, Jan. 8,
4n1PM exit, planet shadow; BROAM 49m,
"shadow” of Lassini's Division, and
10N48M | axit, outer ring shadow. The
times are uncertain by about +15% min
James E11tot, Cornell University, says
that the Kuiper Airborne Chbservatary
will be used to menitor the (ctober
eclipse. The January event is less fa-
varable fer photometry due to the
proximity of Saturn. He recommends
carefyl visual observations for the
January event. ¥isual magnitude meas-
urements, if done carefully, can yfeld
useful information about the rings due
to the enhancement caused by the tilt
of the rings. Similar observations in
October can be compared with the pho-
toelectric nbservations to assess the
accuracy of the former. The magnitudes
of suvitable comparison stars which
will be near Saturn at the times of
the eclipses need to be determined and
distributed to observers.

OF MINOR PLANETS
David W. Cunham

A list of lupar cccultations of minor
planets ¢uring 1977, prepared by H. M.
N A 0., was published on p. 99 of the
March issue of (cowlitation Newsletter.
Unfortunately, the June 23rd occulta-
tion of {10] Hygeia occurred after
moonset for all locations in western
North America. Detailed predictions
tor the next moderately favorable
event, involving (9) Metis on July 24,
have been computed with the University
of Texas total cccultation prediction
program using data supplied by me. The
northern 1imit crosses southern Cali-
fornia, but the graze there occurs &7
trom the north cusp on the moon's
bright side, rendering observation im-
possible; the aititude atove the hori-
zon 1s also very Yow. The next favora-

Lacation uT

July 74, Metre, diam 151 &m. may 11.4, KA. 1a"19%02% . pec)

It was mostiy Cloudy 1n Japan for the
anpn e af Lranuy and SAD 155687 on
March 10, but kazuyukl Yamada was able
tu see three occultations, possibly by
the rings, from western Tokyn, using a
1i-cm o reflectnr at 200X Unfortunate-
ly, he thought they were atmospheric,
and dxd not qet acurate timings.
firian Marsden has received some ring
occultation timings from the People's
Repubiic of China.

ERRATA

Items noted hy Robert Sandy:

o.N. 4, 94 (#10); in the tabular list-
ing for the 6/6/76 graze of I 1671,
5t should be “"C0", and WA should be
"', on the same page, col. 1, dines

6 and 7 should read:

3, when the librations were lat. -6°0
and long. -6%7. The vbservations show-

ADDRESS UPDATE FOGR MAP ORDERS

Far U. &. maps nf areas east ¢f the
Mississippi, including Minnescta:

Branch of Distribution

U. S. Geolpgical Survey
1200 South fads Street

Arlington, YA 22202

For U. S. maps of areas west of the
Mississippi, including Louisiana:

Branch of Distr., Central Reglon
U. 5. Geclogical Survey

Box 25286 Denver Federal (enter
Denver, €0 80225

For Canadian maps:

Canada Map Office
615 Booth Street
Ottawa, Ontario K1A CE9

Approximately half of Mexico now has
been mapped at 1:50,000 scale, but the
maps are available only by special ar-
rangement. If you need Mexican maps,
contact David W. Dunham.

ble lunar occultation of a minor plan-
et after July, according to H M. N A,
0.'s 1ist, {s the one of (7) Iris on
November 5, visible from Brazil. By
then, the lunar cccultation system for
minor planets being prepared by Thomas
Yan Flandern and me at U.S5.N.0. should
be operational. In the table below,
magnitude is visual and position is
apparent of date. The predicted quan-
tities are the UT of disappearance,
the duration of the fade at disappear-
ance due to the size of the minor
planet, the Position angle of disap-
pearance, the Cusp angle measured
around the moon's limb from the North-
ern cusp, the altitude of the Minor
planet above the horizon at the tme
of the occultation, and the Sun's al-
titude (if -127 or greater). High-
speed photoelectric observations of
this event with large telescopes would
be valuable for minor planet diameter
studies.

d P ¢ M 5

S1Z274 4, moon Y41

Mauna ¥ea, Hawd1l Sh 24™4 U??? 8n° 69N Gh Sh
Carrg Fncantada, Mexicn 6 39.% 0. 19 Rl 16N !

San dieqo, Californta 6 419 0.8/ 23 4N El

iatomar Mountain, (alifornia - o ooccultation {north of northeen bty

LUNAR QCCULTATIONS UF FLANGS

-

The maps showing the renians ot yyui-
balvty of lunar occuitatzuns ot ylan-
ets are reprinted by pertiissian from
the lapanese Ephemeric for 1977, suh-
Tisned by the Hydrographico Department

' o

ot Jdpan. Kegion 1, only R visible;
Region 31, only D visible.

POSSIBLE OBSERVATION OF A
SATELLITE OF A MINOR PLANET

David W. Dunham and Paul D, Maley

With all of the publicity about the
rings of Uranus discovered during an
occultation of a faint star by the
planet during 1977 March 10, we haope
that astronomers will not overiook ob-
servations 2f another remarkable oc-
cultation which took place five days
earlier. This was the occultation of
3.6-magnitude ¥ Ceti A by (6) Hebe,
observed from locations in and near
Mexico City {see 1.A.U. Circular Nes.
304C and 3047}, This is the first time
that an occultation of a star by ane
of the larger minor planets has been
observed from more than one station.
The preliminary reports, all by visual
observers, seem to be consistent with
a diameter for Hebe of about 200 km,
which is also the value obtained by
modern radiometric and polarimetric
methods. A comprehensive analysts of
the occultation observations will be
made soon. The map shows the prelimin-
ary observation reports. Estimates of
the path of occultation as predicted
by Gerdon E. Taylor and Dunham based
on astrometric observations made at
the Royal Greenwich Dbservatcry and by
Robert Harrington at the U.5. Haval
Observatory are indicated on the lett,
The observation described below indi-
cates that double star observation
techniques might be used to search tor
possible satellites of minor planets.

Maley, an experienced occultation ob-
server from Houston, Texas, traveled
west to avoid widespread cloudiness
along the coast. He attempted abserva-
tien nf the occyltation by Hebe from a
site abaut 13 km scuthwest of Victor
ta, Texas {langitude 9770776877 W,
latitude +78 45°0070, heaght 91 teet
above sea level according to the "Rao-
win, Texas™ 108 MH-spate i e
Togical Mapl, where there was o Tarae
e ared Bhaeryabion wis deide weth
Aob b emetractor with o s tode altar
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the field of view was 274, Maley
rla*ms that he saw the star very well
during the critical time, with ng
drops in the <tar's 1ight of as much
as 1/3 due to some cirrus present. But
fur 5% beginning at 2h35M00sS4 IC,
the star abruptly disappeared from
view, The timing was by tape recording
voreed calls and WWY shortwave radio
time si1gnals. A personal equation of
0%7? was applied to the timings. When
we discussed the pbservation the fol-
Iowing morning, we assumed that he had
abserved a nearly grazing occultation
by Hebe, since the ecpected duration
nf a cuontral event wa< 5 seconds. We
asumed that Maley was near the south-
ern 1imit since observers south of
Bustin, Texas, reported a miss (no ocC-
cultation}. Unfortunately, clouds pre-
vented observation by observers in
Victoria and Corpus Christi. Dunham
was consequently surprised when Jose
de la Herran telephoned from Mexico
City half an hour later to give some
information about the successful ob-
servations of the occultation made
there, The first inclinaticon is to
dismiss Maley's observation as an at-
mosphertc effect (which he feels is
not the case}, but the fact that his
occultation occurred at virtually the
same time as the occultation in Mexico
ity merits further study [the predic-
tion uncertainty was about r60 seconds
in Lime). This simultaneity makes a
terrestrial cause, such as an occulta-
tion by a bird, seem less probable, A
bird might have been noticeable in Ma-
ley's telescope due to the nearly full
moon

Relative to the direction of motion of
the occultation shadow acruss the
eartn's surface [indicated by the gen-
tie past-west parallel curves gn the
map). Maley’'s site was 900 km {sub-
tends about 077 at Hebe < distance)
north of the oocultatinn shadow at
Mexico City. Hebe can not have a diam-
eter this large, due tc albedo consid-
erations, but more mportantly, due to
the fact that no occultation was seen
from stations between Victoria and
Mexico City, such as at Queretaro and
Jacatecas, Mexicoe, and probably at
Lynn ang Hidalgo, Texas (where there
was some interference from clouds).

Duplicity of vy Ceti can be ruled out
as an explanation, both in regard to
the known B component and to a hypo-
thetical duplicity of the A compenent
Also, there can not have been any sig-
nificant effect from efther Fresnel
diffraction or from the star's angu-
lar diameter.

Is it possible that Maley's occulta-
tion was caused by a satellite of
Hebe? At 900 km, Hebe's attraction of
such an object would be about the same
as that of the sun, assuming a mean
density of Hebe about twice that of
the sun, a reaspnable assumption for a
carbonaceous-type minor planet, This
indicates that such a satellite is
possible; the attraction of the moon
by the sun is about twice that by the
earth. If the orbit of such an object
could be determined from future obser-
vations, 1t would yield a value for
the mass of the minor planet. This

would be especially useful for Hebe,
whose diameter should be fairly well
determined from the occultation obser-
vations; the mean density could then
be calculated.

Maley's observation implies a satel-
lite diameter of perhaps 20 km. This
would result in a magnitude about 5
fainter than Hebe's, a very difficult
object at 0"7 separation. The period
of revolution arpund Hehe might be
abcut two days. The next two opposi-
tions of Hebe occur in eariy 1978 and
1979. They are relatively unfavorable,
with Hebe being only slightly closer
to the earth than it was during the
occultation. The 1980 November cpposi-
tion, being near perihelicn, is more
favorable, with Hebe's geocentric dis-
tance being 1.064 A.U., about 2.3
times closer than during the recently
observed occultation, Therefore, in
late 1980, the satellite might move
more than 1'5 away from Hebe. The op-
position will be in northern Eridanus,
at 1950 R.A. 3P 54m Decl. -8%8. Curi-
ously, at about 30 U.T. of 1980 July
25, Hebe will pass only about 11
south of vy Ceti, perhaps a useful as-
trometric opportunity.

[f there is a sateilite of Hebe, it is
possible, and probably 1ikely, that
there are several others, orbiting
other large minor planets as well, We
will not speculate on the origins of
such objects, but feel that it might
be worthwhile to apply techniques of
observation of close double stars to a
few of the larger minor planets. Dur-
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Tag batgre ooy tatinrs of Lragns

Star nyominne planets, photoelectric
Goeryat g Ard obseredtiong Ly pairs
ot winuat obueryers about 1ok oapart

NCCULTATIONS OF
LALACT L -NEBULAP OBJLLTS

Richard P Binzeld

During the sevond half of 1377, 41s
gyalactic-nebular [GN] objects will be
favoralily occulted, with two of them,
MOL L3S%6 and M73, ocoutted twice. -
tultationg of GN objects have heen an-

up o tooa thousand kiiometers and more
from tre LreZicted occultation path
right 4 ve trrf rmation of occulta-
tigrs £,y satel vtes of minor planets

Tm rompilong the 115t nf favorable
events Lelow, General quatifications
an sJroaltityde (2157 or lower), moon
altitude (13 ar higher), and t1lum -
nation of the moon (707 or less) were
tmposet  License was granted in three
cases, denoted by asterisks, on the
banvs 0f the pbject's brightness ar
larqe angular diameter. Times shown
are for occultation of the center of

cluded an the 1977 JSND total occulta- the designated object. Augdrtinnal 1n-
tien predictiones, and are designated formdtion on GN object occultations
by L-prefised SN reference numbers . can be found on p. 107 of  §. #10.
197} Approx Nighttime Area of USNG
Uate U T. Object  Sni Visibility ~~  Mag Type 5i1ze Ref No
Aug 23 1uT4 NGE £156 KRS southeast Australia 4.7 "B 17 600024
Aus 24 1714 MY 79+  northeast furope* 6.5 jAln 40.0 GO0032
Sept 10 210 RGC 6356 45+ southern Africa H.7 GR 1.7 G0OO24
Sept 20 901 M3 57+ Japan* 6.4 0 25.0 GDO0ZS
Wiy 5.5 MZ2Y Z9+ northeast Lurope 6.9 oC 5.0 GDO02S
Nt 20 P NGL 7009 b5+ southern Africa 8.4 PL 0.7 60037
Nov 13 101 MY 6+ Philippine Islands™ 7.3 GB 2.4 GO0QZ23
Mav 1k 237 M7I2 39+ 3.8 GR 2.0 G005

DASERVATIONS OF CLUSTER PASSAGES
Brad Timerson

Yeveral passages of the moon across
star ¢lusters have been reported since

e Last assue of oK.
The total scoultation ohservations in-
cluded 1 thas article are summarized

in the table, whose format 1< similar
te that of the last issue [see p. 99).
“CTostands for catadioptric,

At Randburg, South Africa, Jan Hers
reported fair to poor seeing following
a period of very poor weather. Magni-
tude 9.5 stars were only sometimes
seen, and then only as isplated flash-
ey, thus Tiaiting the total count he
could make. Robert Hays, Jr., reported
i learing skies shortly before sunset,
only to have haze interfere two hours
it his observations, and finally
stop all timings an about another two
hours. He alwo reported that 68 Tauri
disappedred 1n steps separated by 2.0
seconds. Two stopwatches allowed him
to time each component. K. L. Liu re-

eastern South America

Doug Hall reported that a cable fault
caused probiems with the drive and
heaters on his telescope, preventing
him from making more timings. Reparts
of the more recent March and Apri

1977 passages across M6 are now com-
ing in. Richard Nolthenius reported
that the double SAO 98174 disappeared
with a 2-second step. Dn the other
hand, Michael Mangieri did not notice
stepwise disappearance in three stars
listed as double. However, his observ-
ing conditions were rather poor. Al-
though | followed several stars to
disappearance, difficulty in receiving
WWY time signals kept me from getting
timings on any others thamn the one
Tisted,

Four successful graze expeditions were
mounted during the Hyades passage of
1977 Feb. 26. Three of them were for
the bright-1imb southern-limit graze
of 3.9-mag. ZC 648, led by Derald Nye,
Paul Asmus, and [mil ¥olcheck. The
fourth was for the sub-marginal north-
ern-1imit dark-limb graze of 9.0-mag.
J00162, led by Berton Stevens, Jr.
This star was listed as AOOT1I on the

ported harze that was accentuated by total cccultation predictions which he
nearby mercury vapor lamps. Juan Sil- had received only several hours earli-
vestre was the most fortunate of the er; he was alerted by a "yraze nearby"
Hyades observers this time, with message. These expeditions are shown
¢lear, good observing conditions. in the graze list on p. 118.
e Tele- Ron Non
Date Sunlit Observer scope Total SAQ 8D
M4
1977 Feb. 14 20- Jan Hers, Randburg, South Africa 20C 17 w7
Hyades
1977 Feb. e 40+ Robert Hays, Jr., Palos Hills, IL 13C 5 i o
1377 Mar. ¢ 23+ J. DL Silvestre, Quezon City, Pnillipines 300 10 ] 1
1977 Mar, 2 V3¢ K. L. Liu, Taipeid, Republic of China 221 3 1 o
Me 7
147 Koy, 14 R9- Noug Hali, leicester, Fngland 20L i ¢ 0
1976 Jec. 11 E3- Bi1ll Fasher, (olfax, LA ) 0 0
1977 Mar. 7 A4+ Richard Nolthenius, San Diego, CA 5 n u
HE DR IV K4+ Mirhge) Mangiery, Lutherville, MO 4 2z 8]
197 Apr. F4 84 Alvam R flesher, Baltimore, MD sl 4 n g
970 Apr 7 53+ lvad Facnardsor, Bowie, MD 1 I 0
VAT ALE. O7 0 54+ Thoras Van Flandern, Washington, DG 1 u 3
PATT A td Sd4 0 Head Toeroan, Newdark | NY 1 { u

GRAZES REPDRTED T8 i0TA

Uavid W. Junnam

Berton Stevens 3% now receiving help
for the predictions of partial oocul-
tatruns of planets by the moon from
Terry Boone at Stephen F. Austin State
Univers:ty, Nacogdoches, Texas; Boone
successfully adapted my program for
doing these caiculations for the com-
puter there. Several observers from
f11ino1s, Minnesota, and Manitoba
tried to observe the partial occulta-
tion of Yenus on May 1d4th, byt only
one timing was obtained due to clouds.

This spring, during a rare Iwo-week
period between publications, no work
was available for the keypunch workers
at the U. S. Naval Observatory. [ was
able to fill this gap by giving them
all the graze reports for most of 1975
and 1976 which were on the University
of Texas forms. Otherwise, rothing has
been accomplished on this important
task during the last several months
More of these data could be keypunched
at USND if the reports were transcrib-
ed to coding forms or the new yet-to-
be-prepared [OTA graze report forms.
Yolunteers are sought for transcribing
graze observaticns onto coding forms;
1 will send data and copies of in-
structions and forms upon request.
Since access to a keypunch machine is
not needed, hopefully more volunteers
will take part in this project than
the number who did both the transcrib-
ing and keypunching themselves.

Everyone agrees that a blink is a dis-
appearance followed after a brief {n-
terval by a reappearance, and that a
flash is a reappearance followed after
a brief interval by a disappearance,
but reporting procedures vary amang
observers. To put reporting on a
standardized basis, this new rule
should be followed: If accurate tim-
ings can be obtained for the separate
contact events, they should be report-
ed separately, as disappearances and
reappearances, except that, for visual
observers, any such pair with a time
separation of less than 4 second al-
ways should be reported as a single
blink or flash event. If three or more
rapid-fire contact events in series
are observed visually, with each in-
terval Jess then 4 second, no mare
than one of the events should be re-
ported as a separate disappearance or
reappearance; make sure that each tim-
ed contact is represented on the re-
port by a reported time.

A year ago, the northern Cassini re-
gion was virtually unexplored. Past
scanty observations indicated that the
area was not low, as predicted from an
extrapolation of Watts' data, but
rather that the true 1imb was close
to, or slightly above, the mean limb.
Ouring the last coupie of vears, for
the first time since the graze program
began in earnest, the moon's orbit has
been ariented so that northern Cassini
qrazes are occurring in the rich
northern Milky Way constellations of
Taurus, Orion, Gemini, and Camwer. The
first well-nbserved graze in this area
was of 70 1734 tast Movember, d1scus
sed on p. 93-4 of the Jast issue. That
wds 4 waning-phase dark-limh arare
Now, the other side ot the northeen
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Sn Tree togta ot 1Y consistent toun
ey omere lotted on o4 redac tinn pro-
trive by Horer Dafell. Thio g a new
ritrd bor oo Lassrnl-reginn graze, tor
A qraze o of g non-S 0 Ltar, and for
W2 [ v me fhee T4th »nst Sy ess -
tully aberyed graze. The nensanqe iy
tloar WRen condstion are good, valu-
able nberyationsg can be made nf Sth-
ey o 0 wtyrs, they should not
L renaeed Another recnrd was set
duriaq thiy grase Kobert James timed
Jeoontan T4 whitohowiere consistent with
ohasrvat yon. at peighharing stations,

foomare than have hewn observed by any-
tre at o preyvioun, geace. bor those who
Hight wan* t; try to line up the same
goqaerm e of oountainy, durtng a future
qrase, the Watts angle of central
graze was 4,96 and the librations were
14 n lung. and #7752 in lat. Even
1f thewe conditinns could be dupticat-
ed, huwever, the height on the profile
winld have tn duplicate James' height
tu within 0 weters, rather difficult,
tansderipg wtar position errors.

The yther graze was of 1.C. 1611 (65
leonin) on Mav 27, The latitode libra-
tion wat +4'63, 1n the "near" Cassini
reqian, halfway between Watts' good
toverage and the "far™ region repre-
wented hy 08700, which occurred near
an extreme value of latitude libra-
tion. This difference caused the pro-
files to be significantly different.
Near 1" Watts anqle, two high peaks
were present for [08200. but this was
& tow area for 7.C. 1611. Washington-
area obseryers had planned to join ob-
cervers from Richmond near Hanover,
Virginia, not far from Richmond. But
lingering clouds from a stalled front
to the south made mast of us decide to
travel west to Rochelle, Virginia,
rather than south, since the weather
prospects were better at Rochelle.
Wayne Warren had checked catalog data
for 1.C. 1611 shortly before leaving;
this showed that the secondary would
te much fainter than we had expected
and probably not visible in the twi-
light (sun alt. -5° at central graze}.
So we did not have observers stationed
as far south with respect to the pro-
file as the cnes at Hamover. It did
clear up at both Jocations. We record-
ed the northern part of the profile,
while the southern part was traced at
Hanover. Consequently, we probably ob-
tained better coverage than if we had
combined forces at Hanover.

On May 23, | observed the grazes of
707800 and Z07R13 from locations 7
miles apart and 20 miles west of my
intended sites to avoid clouds moving
in from Chesapeake Bay. The times of
central graze were only J1 minutes
apart, a new record for successfully
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¢ 10 Uranus 5.9 58«
2 11 214996 9 3 45-
213 217292 9.0 24-
2723 0784 7.4 22+
2 23 0ZB4 7.4 27+
2 24 0406 7.8 31
2 25 202874 7.3 41+
2 26 0648 3.9 49+
2 26 0648 3.9 49+
2 26 064B 3.9 49+
2 26 JO0162 9.0 50+
228 (951 6.8 71+
3 13 718558 7.5 39-
314 2826 4.0 29-
314 876 4.0 29-
314 2826 4.0 29-
114 2BB3 5.5 25-
315 2969 3.2 19-
3116 3154 7.4
125 08l 6.2 244
325 0610 6.2 24+
325 O0B10 6.2 24+
325 0658 4.2 27+
1725 0658 4.7 27+
327 104796 5.0 41+
3 27 704809 7.5 41+
3 27 ZD4B0Y 7.5 41+
3 27 104952 7.9 42+
3 27 104952 7.9 42+
3 27 0BBE 7.0 42+
327 0886 7.0 42+
327 105073 9.2 43+
4 23 0832 4.7 19+
423 0B36 5.5 18+
4 25 1091 6.7 35+
4 25 1091 6.7 35+
4 25 107062 9.2 35+
4 25 2077ta 8.2 35+
4 25 1706 3.6 36+
4 25 1106 3.6 36+
4 726 1212 7.1 44+
4 26 1212 7.1 44+
4 26 1212 7.1 44+
4 26 70B200 B.0 46+
4 26 70BZ00 B.0 46+
4 26 708200 B.0 46+
4 28 1518 6.3 72+
5 & 72647 6.4 B4-
5 14 Venus -4.7 12-
5 21 0934 ¢.4
5 23 I07R00 R.L 71+
5 23 INIA13 9.0 71+
5 25 1397 5.5 394
5 27 1611 5.7 60+
527 1611 5.7 60+
5 28 1744 6.5 72+
6 4 2826 4.0 91-
6 5 2969 3.2 83-
6 5 2969 3.7 B83-

9-

2+

raie, 1
PRI S T
drsannerhle the mano
g

PR

LA

L

19k
oK
N
BN
2N
N
-ZN
-4s
45
35
1S
6N
&N
BN
N
-5
-5
-85S
10N

3s
15
15

3N

el

TN
N
TN

N
9N
9N
10N
10N
9N
9N
T0N

&N
8N
8N

&N
6N
4N
9N
9N
9N
5N
5N
5N
AN
95
38

EL]

6N
6N
3N

ON
kL)

tuoparttaliw
mnJant for my

coutdn't find

rot Yifl o the

.
Location

<ilmore, Austrl.
Pavnesyille, OH
fast Sparta, fH
Canberra, Austrl.

Waukesha, Wl
EKnkomo, [N

West Dover, DH
Lenexa, KS
Laarne, Belgium
Baltimore, MD
Lake Wohlford, CA
Flavion, Belgium
Braggadocio, MO
Ocean Beach, CA
Mission Bay, CA
Immokalee, F1
Margate, FL
Cheltenham, MD
Clinton, MS
Denver, (0
Denver, CO
Hewlett, VA
Gilmer, IL

Johns town, CO
Gluckstadt, MS
Wesson, MS
Heddick, FL
Samsula, FL
Gundaroo, Austrl.
Rochester, IL
Canberra, Austrl.
Moose Lake, MN
Parterfielg, WI
Grand Bend, Ont.
Nagahama, .Japan 1
Shimada, Japan 1
Mt. Zion, MD

Fart Myers, FL
Hammondville, FL
Wimauma, FL
Riviera Beach, FL
Wimauma, FL
Jupiter, FL

Ocean Beach, CA
Kemp, OK

Colorado City, CO
Garner, AR
Tisonia, FL
Victoria, TX
Rising, IL
Cheyenne, WY
Minturn, AR

Pecan Gap, TX
Matlacha, FL
Miami, FL

5t. Paul, MN

5t. Paul, MM
Union Church, Wl 1
George, 5. Africa
lrene, S. Africa
Petersfield, Man.
Hirds Hill, Man.
Jarrettsville,
Fylesviile, MD
Glencoe, Ontario
Rochelle, VA
Hanover, VA
Victoria, TX
Tlalnepantta Mex.
Steen, TX
A~hland, VA 1
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Organizer

James Trainor
Gary Ringler
Gary Ringler
David Herald

Berton Stevens,Jr.
Berton Stevens,Jr.
Gary Ringler
Robert Sandy
Willy Yerhaegen
Michael Mangier:
Richard Molthemius
Jean Bourgeois

Berton Stevens, Jr.
215185-27

R. Nolthemius
Richard Nolthenius

Thomas Campbell Jr.

Hargld Povenmire
fred Espenak

Ben Hudgens
Derald Hye

Paul Asmus

Emit Volcheck
Berton Stevens,
Derald Nye

Ben Hudgens

Ben Hudgens

Harold Povenmire
David Herald

Homer DaBoll

David Herald
Richard Binzel
Ronald Parmentier
Doug Cunningham
Yasuo Yabu

Toshio Hirose
David Dunham
Thomas Campbell,Jr
Harold Povemmire
Thomas Campbell,Jr
Harcld Povenmire
Thomas Campbell ,Jr
Harcid Povermire
Richard Nolthenius
John Wright

Paul Asmus

Homer DaBoll
Harold Povenmire
Don Stockbaver
John Phelps, dr.
Paul Asmus

Homer DaBoll
Donald Stotz
Thomas Campbell Jr
Harold Povenmire
Richard Binze!
James Fox

Robert James

Jan Hers

Jan Hers

B. Franklyn Shinn
B. Franklyn Shinn
David Dunham

bavid Dunham

Doug Cunningham
David Dunham

[mil Volchedk

Don Stockbauer
francisoe Dieqo
Non Stockhaver
Emsl Voloheok

Jr.

the counterweight at the end of the
declination axis, which | was atle to
maneuver to the step just beneath the
open side door. The grazes occurred at
nearlv the same librations as the ovnes
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fanting abous U0d The s pedng b ted-
Ly cauned Yy Cgngr Doon tiftran v
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yor MO wtae L eepec ted yngular ZiaTe-
ter ub o about NN B St tre eleyen
Events whith Hirald Bovenmire chsereed
Auring the grase of 20 784 an Fen, 23
fasted about 5%, aqain probghly due
tooditiractinn, The <tar's (atalog

ma i tads g 7 4, Lyl Pavenmire eota-
mated that 1l wan ot Teast 3 maynitgile
wenhter. Thomas Campbell aiso absery
o ceyeral qradudl euerts, whicn he
attributed to fittrar tign, winLe none
ol trem nerurred inoa stepwlse manner
Aowould oicur o an the cane of 4 @ lase
doutele,

The tar whouse USNG reference number
T JUOTEZ . obnerved during the Hyades
pavsdqge of february Sh, 0o Bl +)7
M1 In the preliminary version of the
Hyades cataleg used for the February
predictions, the tar's USND reference
number was AOGI1T.

On 1977 March 77, there were seven
qrases an Florida and Georgia which
provided fwi separate npportunities
for abserving three yrazes that night,
there were no four-graze possibilities
as the moon passed through the rich
Hilky Way star field. Povenmire and
Campbell led expeditions to observe
the southern triple, where the logis-
tics were a little simpler. Actually,
nobody yot timings of all three graz-
€5, since Campbell missed the D and R
for the first graze due to clouds and
headlights [but he did ascertain that
the <tar was behind the moon for a
minute between these interruptions),
and the others had a miss due to a
south shitt of the last graze. For
Campbell's expeditions, the travel
distances were 97 and 7 miles ({3h1pM
and 51M} between grazes, respectively.

NEW DOUBLE STARS
Uavid W. Dunham

The table lists additions and correc-
tions to the special double star list
of 1974 May 9 not listed in previous
issyes. The columns and general format
are the same as in previous issues. As
mentioned on p. 109 of the last issue,
observers are asked to please send me
as complete as possible information
about suspected double star occulta-
tions, especially the star’s SAQ num-
ber, ZC number (if anyl, the position
angle of the event, the estimated du-
ration {time between steps) of the
event, and, if possible, relative mag-
nitude estimates. Other useful values
are the cusp angle (which gives a bet-
ter indication of tne direction of the
Moon's motion than the P.A.), and the
moon's altityde {since the moon's ap-
parent velocity 1< qreater at iow than
at hitgh altitudes). These guantities
are needed to estimate "radial rate”,
whi~n translates the observed duration
intn separation in arc secands pro-
iected onto the P.A. of the event,

Kirhard Nolthenius has qone theough

M P LA - R T T
0t Coman A AT gl ], o et

ar B T N ppergg Jab o

L L R A N T O
WP e e Tw R gege et e
Frte b urarn i Guere ] e HESI
caltar e Tt e paceptian nrothe
T T S a0 e ata
e el re e Syt e il Y Lae
fhe cptrnd dnte, diigyeres Ty qpe -
Tralu, date and Tacation of discavery,
Ard o retereri e gaadl i,y a L, Snme

rew method codes were aovised, ane b
ML e b twn s tgrs celow, ard
THAPINY Rt LW S MIGrE Patee lect el
NCeLTtatton abservatiars, ,aroeng pha-
tociectrig tata? accylsation mhaerva-
tror antd one qood gragze observation?
were made the same night, allowing a
readtondably good detertination ot the
true separaticon and 74 at Teast for
that night. [ will need to do the same
thing tor the data n the original
"Untversity af Texas” special list of
1974 May 4. Nolthenty, also compared
his observation reports with our cur
rent master list and found several
previously unreported occultation dou-
bles included in the 1ist below.

Frank Fekel, Dept. of Astronomy, Uni-
versity of Texas, Austain, TX J8T17, i
especially interested 1n receiying
photoetectric occultation observations
of # Capricormy {2€ ?2969). Observa-
tions during the next year will be es-
pecially valuable for establishing the
orb1t of this spectrescopic bipary.
Most important will be the last occul-
tation of the current sertes yisible
from Nerth America, a very favorable
event on October 20. The series ends
next year in the Southern Hemisphere.
Fekel finds no photoelectric occculta-
ticn evidence for a new close compan-
ion of I{ 2968, a distant 6th-mag.
companion of B8 Capricorni.

The largest number of new doubles in
the list below was observed by members
of the British Astronomical Associa-
tion. Geoffrey W. Amery, Reading, Eng-
land, coordinates these reports for
the {unar Section of the B.ALA | and
sent me the information.

Harold Povenmire feels that the step
and partial events he saw during the
graze of p Sagittarii (SAD 162512, ZC
2826} on March 14 show that the star
is a4 close double. Ben Hudgens, ob-
sarving with a 25-cm reflector near
Wesson, M5, saw a faint flash which
corroborates Povenmire's observation.
However, Tom Campbeil, observing the
same graze near Reddick, FL, only saw
some gradual phenomena which he at-
tributed to diffraction effects, as |
did during last November's graze (see
p. 110 of the last 1ssue). Although
the evidence for duplicity is strong,
[ don’t think that it is yet conclu-
sive; some good photoelectric total
occultation records could decide. One
must be careful with graze observa-
tions where the resolutton is o qood
that diffraction phenomena can be
seen. The close compenents of 3 Gemr-
norum {SAD 96746, /0 1106) are another
case in ponint. DaBoll observed a
graze, while a photoelectrie record of
the total occultation was made at Mc-
Monald Observatory, 1X, the sane
night. in Texds, the altitude was low,
the speing was had, and some o loud,
wore present . A igniticant Jdeop io

Lre Taant Curve cocurred cutt nefore
the isappearance, but the Larvations
due o oseeins reacned abcat The same
axclitodes. The maanitudes 1n ke (gt
dnsudTe that the drop was due to 4 new
Clesr component | white the separation
and A wers determined from bath ob-
servations (@ vector separation of
0T on PUAL 147 was assumed to be im-
plied by DaBoll's phservation]. Late
ward has arrived from Mr. Amery that,
on March 78, several English observers
‘M. Taylor, Wakefield, L. Dibden, Pur-
Tteu, L. kry, Bournmouth, and . Pet
ers, Ydenbridge) observed fading for a
few tenths of 4 second at a tavorable
Mmsappearance o¢f & Geminorum; the P.A.
was arvoynd 447, Dibhden thought that
the disappearance occcurred in two
steps. Five other abservers thought
that the 1nmersion was instantaneous
[f prenomena indicating possibie du-
plicily are ween during ¢ graZe, the
star's SAD number should be 1ncluded
on the repurt, coven for /0 stars.

SAD 97555 i an obvious visual double
which ha< not been incliuded in any
previous double star lists. Van Nuland
¢learly resolved both components be-
fore he timed their separate disap-
pearances. The components are Tisted
separately in the AGK3, where their
numbers are +14°868 and +14°869. The
data in the list were computed from
the accurate AGK3 positions.

A discussion of the duplfcity of 51
Tauri (SAD 76541, IZC 631} is included
in H, McAlister's article on speckle
interferometry starting on p. J46 of
the May issue of sky and Telescope. He
notes that the interferometric data
for n and & Virginis (ZC 1772 and
1891) disagree with the spectroscopic
orbital data, so that he might be ob-
serving new {third) close components.
[ reached the opposite conclusion on
p. 108 of the last issue of G.n., not-
ing that the magnitudes of McAlister's
companions were so bright that their
l1ines should be visible separately in
the spectra. Possibly the magnitudes
are in error,

Griffin and Gunn announce the rather
remarkable discovery of the bright Hy-
ades spectroscopic binaries & Taur!
{ZC 648} and 8, Tauri {IC 669) on p.
176 of the February issue of the as-
tronomical Journal, §2. Establishing
dupiicity of Hyades stars is important
for calibration of the cluster's main
sequence, upon which most galactic and
extragaiactic distance scales ulti-
mately depend. the stars are cne-line
spectroscopic binaries, so the second-
ary magnitudes are rough estimates; if
they are brighter, they should be
fairly easy to detect photoelectrical-
Ty. The occultation series of & Tauri
is moving into equatorial regions and
later into the Southern Hemispherae.
while the series for o, Tauri beqins
in 1978 in the Northern Hemisphere

The bright visual doublie . Arvetis
(SAD 756713, /U 440) was not 1noluded
i previous 1ists sance an orbrt had
been determined [us noted v the Dack
[.05 ) whith was regected by Finsen
and Worley in their catalog of visual
douhle orbits. Photoeles trte tatal and
drase data obtatned an Tesas e 3000
Now . oand 1973 Jan. wer e ouseld te dete
e Phe doabdce ~tar data given in the
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it it werll be several years befure
the star 19 ncculted again

The neparation of . Arietis in early
1973 wan given incarrectly as 0745 on
p. 169 of the Yast 1ssue; 1t should be
049, Nolthenius notes that the meth-
od code for SAG 199757 on po 110
should be "6, not "7, The date for
SAG TREE] on p. 14 of .. n. #2 should
be "1974 Fet. 01", not "1972"; the
wtar's duplicity had already been in-
dirated 1n the list on p. 5 of aon.
¥1. The component mays. for 65 Leonis
{SAGL 11HBRR, 70 1611, ADS BO60) are

incorrectly given as 6 U and 7.1 n
the Stockbauver visual double Jast;
they should be 5.7 and 9.5. Wayne War-
ren discovered this in catalogs short-
1y hefore we observed a graze of the
star in May {we did not see the sec-
ondary due to bright twilight). Photo-
electric observations at McDonald Ob-
servatory, TX show that the component
mags. of the visual double SAD 93085
{ZC 406, ADS 2101) are 7.9 and 10.9,
not 7.8 and 11.5, and those of SAD 16-
1848 (ZC 2731, Kuiper BB) are 7.2 and
7.3, not 7.0 and 7.7,

NEW ZODITACAL DOUBLE STARS, 1977 JUNE 27

Although J. Trott noted that SAD 95456
might be double due to its apparently
nop-1nstantaneous reappearance in P.A,
231° on 1976 Aug. 21, the more accu-
rate data in the list are from a pho-
toelectric observation of the star's
disappearance by John Africanc at Mc-
Donald Observatory on 1977 Feb. 28.

The duplicity of SAQ 145635 (IC 3184)
is rather in doubt due to clouds; du-
plicity was seen in the blue channel
only, and the disappearance seemed

sharp according to a visual observa-
tion by R. Nolthenius the same night.

Taylor, Wakefield, England (2nd *; ADS B471)

SAD/BD IL M N MGl MAG? SEP PA  MAG3 SEP3 PA3 DATE, DISCOVERER, NOTES
JSR7I 044N X M 501 5.7 1Y 2127 Known double, A.D.S. 2257, not in earlier lists
76541 0631 T Vv 5.9 7.9 .076 0 1975 Oct, C. Lynds, Kitt Peak, AZ
76568 TK10.0 10.0 0.2 90 1974 Mar 28,8. Sincheskul, Poltava, Ukraine, USSR
76972 0766 T K 6.8 6.8 0.3 270 1974 Kov 3, R. Melley, Birmingham, England
18267 TE 85 85 0.1100 1974 Apr 26, P. Withers, Reading, England
JR947 10627 T K 7.Y 7.1 0.04 20 1971 Apr 2, E. Kharadre, Abastumani, Georgia, USSR
HOYZS 1253 T K 8.2 8.2 Q.1 90 1970 Mar 18, G. Hewick, Leicester, England
97659 0272 T X 6.7 6&.7 0.1 12] 1976 Dec 2, W. Mellor, Sheffield, England
93118 0415 T K 6.8 &8 0.2 270 1968 July 19, G. Hewick, Lefcester, England
93424 0495 T ¥k 9.1 9.1 0.2 55 1976 Feb 8, G. Hewick, Leicester, England
93536 0527 T K 7.1 7.1 0.3 87 11.8 36”2 153° 1§77 Jan 28, M. Taylor, Wakefield, England (2nd *, ADS 2661
91777 0610 G T 7.0 7.0 0.05 358 9.3 4.4 326 1977 Mar 25, J. Fox, Moose Lake, MN (2nd *; ADS 3006)
93835 P K 9.2 70.4 .018 154 1976 Mar 8, J. Africano, McDonald, Observatory, TX
53897 048 S J 3.9 13. 0.04 0 1972, R. Griffin and J. Gunn, Palomar Mountatn, CA
93955 0669 S Y 4.0 12. 0,20 O 1975, R. Griffin and J. Gunn, Palomar Mountain, CA
93964 TX 9.9 9.9 0.4108 1977 Jan 29, J. Baguley, Derby, England
94069 CHM 9.7 97 0.2 4 Correct error in Stockbaver 1ist
94222 T% 9.9 9.9 0.3 00 1976 Mar &, G. Hewick, Leicester, England
94427 0785 P Kk 9.2 10.1 .036 28} 1977 Feb 27, J. Africano, McDonald Observatory, TX
94920 0886 T K 7.7 1.7 0.03 63 1977 Mar 27, R. Nolthenius, San Diego, CA
94961 TK 8.8 8.810.02132 1977 Mar 27, R. Nolthenius, San Diego, CA
94978 TK 8.7 9.60.02 217 1977 Mar 27, R. Nolthenius, San Diego, CA
35009 TXK 9.0 9.0 0.1146 1977 Feb 27, A. Wells, Birmingham, England
95265 PX 9.6 9.7 .016 236 1977 Feb 28, J. Africanc, McDonald Observatory, TX
95391 TX 9.9 9.9 C.3 47 1976 Feb 11, G. Hewick, Leicester, England
95403 TK 9.9 9.9 0.1 141 1976 May 3, G. Hewick, Leicester, England
95456 0951 T v 7.1 8.4 .015 64 1976 Aug 21, J. Trott, Bracknell, England
935681 TX 9.5 10.11.5 284 1977 Apr 24, R, Nolthenius, San Diego, CA
96515 PY¥ 9.510.1 .057 262 1977 Mar 1, ). Africano, McDonald Observatory, TX
96611 1091 G K 7.5 7.5 0,05 50 1977 Apr 25, H. Povermire, Tisonta, FL
96703 TK 9.8 9.80.38 70 1977 Apr 25, R. Molthenius, San Diego, CA
96704 TK 9.510.8 2.0 70 1977 Apr 25, R. Molthenius, San Diego, CA
96746 1106 X Y 4.0 5.0 .045 300 10.7 9.6 33 1977 Apr 25, W. DaBoll, Minturn, AR {2nd *; ADS 5361)
96817 TX 9.9 9.9 0.2 71 1976 Apr 7, G. Hewick, Leicester, England
96962 TK 9.3 9.3 0.1 45 1974 Mar N, F. Oliver, Guildford, England
36991 P X 9.210.4 006 85 1977 Mar 29, J. Africano, McOonald Observatory, TX
97376 TX 9.5 9.5 0.08 28] 1975 Apr 19, R. Nolthenius, Tucson, Al
97%03 1212 6 k. 7.9 7.9 0.02 21 1977 Apr 26, T. Campbell, Ft. Myers, FL
97555 ¥C 88 9.410.9 33 1977 Apr 26, J). Yan Nuland, San Jose, CA
37564 TK 9.7 10.1 0.04 307 1977 Apr 26, R. Molthenius, San Diego, CA
97574 TX 9.510.30.75 289 1977 Apr 26, R. Nolthenius, San Diego, CA
97609 PX 9.2 9.8 .039 87 1977 Apr 26, D. Evans, McDonald Observatory, TX
981212 TX 9.6 9.6 0.2 % 1977 Mar 30, R. Laureys, Diepenbeek, Belgium
109388 TK 9.5 9.5 0.1 69 1976 Dec ¢8, M. Daly, Harrogate, England
109719 PY 91 9.9 .026 286 1977 Feb 22, J. Africano, McDonald Observatory, TX
118140 T 88 88 0.1 49 1976 Apr 11, G. Hewick, Leicester, England
118224 PX 8.811.2 .195 &7 1977 May 26, B. Smith, McDonald Observatory, TX
118670 1599 T K 5.8 5.8 0.7 90 1971 Apr 7, A. Zhitetski, Kiev, Ukraine, USSR
138610 TX 9.6 9.6 0.2 146 1977 May 28, J. Ferreira, Fremont, CA
138664 175 T Y 7.3 7.3 0.1 50 11.6 74.4 195 1976 June 6, M.
138677 TX 9.3 9.3 0.3 76 1976 June 6, G. Hewick, Leicester, England
145567 TK 9.3 9.30.03 95 1974 Oct 25, R. Nolthenius, Tucsen, AZ
145572 TX 9.5 9.50.06 €8 1974 Oct 25, R. Nolthenius, Tucsen, AZ
145635 3184 P K 7.2 9.7 .062 260 1976 Dec 25, J. Africang, McDonald Observatory, TX
146334 TK 9.7 9.7 0.1 28 1975 Jan 16, G. Hewick, Leicester, England
167779 TX 9.2 9.2 0.1 66 1976 June 7, G. Hewick, Leicester, England
158351 TK 85 85 0.1 30 1976 Aug 29, P. Anderson, Brisbane, Australts
160326 2463 T K 7.7 7.7 0.1 334 1977 Mar 12, R. McNaught, Dundee, Scotland
161871 2733 1 Kk 2.2 7.2 0.2 90 1976 Aug 7, W. Fisher, Colfax, CA
161872 TX %0 9.00.05 40 1976 Aug 7, R. Molthenius, Long Beach, CA
162512 2826 G X 4.5 5.0 0.02 220 1977 Mar 14, H. Povenmire, Samsula, F
1625%4 TX 91 9.30.11 298 1976 Sept 4, R. Nolthenius, Tucson, AZ
162556 T X% 9.210.50.32 299 1976 Sept 4, R. Nolthemius, Tucson, AZ
162593 T X 9.210.50.14 247 1976 Sept 4. R. Nolthenijus, Tucson, A2
185136 TK 9.2 9.2 0.08 257 1975 Aug 16, R. Nolthenius, Tucson, A2
+1771246 T X 9.810.7 0.8 115 1977 Apr 24, R. Nolthenius, San Diego. CA



