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MORE ON THE APRIL 7-8TH OCCULTATICN
OF EPSILON GEMINORUM BY MARS

David W. Dunham

Jean Meeus' diagram on p. 47 of the
last 1ssue can he used to compute the
approximate position angle (not too
crucial, since Mars' apparent diameter
will be enly 6.3) and U.T. at your lo-
cation, to within a few tenths of &
minute. It {s not possible in any case
to compute predictions more accurately
due to smal) uncertainties in our cur-
rent knowledge of the relative posi-
tion of the planet and the star. Gor-
don Taylor stresses that timings of
the occultation will be valuable for
refining the relative positions and
establishing Mars' orbit in the FK4
system, the diameter of the planet is
accurately known from Mariner 9 re-
sults. ¢ Geminorum (Z.C. 1030, or Meb-
suta) will disappear on the dark limb
of Mars. However, since the maximum
ceparation of the terminator from the
dark 1{mb (the "defect of 11lumina-
tion") will be only 0763 fn p.a. 9379,
seeing and irradiation will probably
make the dark 1tmb unnoticeable to
most observers A plece of Mars h-sec-
ond-of-src on a side will be only mag.
6.7, so the occultation should be
readily observable 1€ the seeing 1%
reasonably good. Mebsuta's spectral
type 15 G5.

James Elliot points out that photoel-
ectric records of Mebsuta®s passage
through Mars' atmosphere, which may be
evident for several seconds around the
time of the two contacts, will have
special value for the study of plane-
tary atmospheres. The star 1s so
bright that more detalls about the at-
mosphere can be obtained than were ob-
tained by radin occultations of Mari-
ner 9. Will there be sharp spikes in
the Tight curve due to narrow "warm"
layers tn the atmosphere, as observed
during the occultatien of g Scerpii by
Jupiter in 19717 If so, an accurate
diameter of Mebsuts, and 1imb darken-
ing, might be determined from high-
speed photometry of the spikes. Best
results for these studies would be ob-
tained with integration times of a few
milliseconds to 201, but photoslectric
records with Integration times of even
a few tenths of a second would be more
valuable than visual observations. In
order to best compare photoelectric
resuits made at various locattons,
standard fiTters should be used. James
Etltot, (enter for Radiophysics and
Space Research, Space Sciences Bldg.,
Cornell University, Ithaca, NY 14853,
suggests observing at 4500 4 with a
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F. DaBoll, & K
100 » bandpass, details of such a fil-
ter are avallatle from him.

¥isual observers should accurately
time any sptkes (sudden brightenings
of Mebsuta) which may occur as the
star dims into the Martian atmosphere,
and make an estimate of the relative
hrightness of the observed spikes.
This should help in establishing the
spatial extent of "warm" layers, !f
timings are made by many observers o-
ver a wide area_ Ancther important
question: Wi'l Mebsuta fade completely
from visibility due to refractive dis-
persfon In Mars' atimosphere before 1t
1s occulted by the solid surface of
the planet? This may depend on the
height of the Martian topography which
occults the star. There 1§ great var-
fation in Martian topography, and con-
sequently also in atmospheric density
at the surface. Approximate “1tmb cor-
rections" could perhaps be computed
knowing the yeocentric orientation of
Mars at the time of the occultation
and using topography determined from
radar ranging and Mariner 9 data. At
Mars' distance, the spacing between
fringes in the Fresnel diffraction
pattern would be about 300 meters,
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10TA NEWS
David W. Dunham

My address 1s still 2976 Linwood Ave.,
Apt. 2, Cincinnati, Ohio 45208, U.S.A.
[ am president of [.0.T.A., and re-
guests for graze predictions or about
[OTA membership should be addressed to
the secretary, Berton Stevens, Jr.,
who Vives at 4032 N. Ashland Ave.,
Chicago, I11fnois 60613. Rather than
use preclous space to try to explain
this, my name was used with the Chica-
go address at the end of my article on
p. 67 of the current lssue of sky and
Taloncopa. Fssentially the same thing
was done on the last page of the 1e¢7e
tocultat lon Suppiement for the United
States and Canada.

Uinfurtunately, we have not been ahie,
for tha most parl, to distribute yraze
pradictiony far in advance, as had
been hoged earlier. 1hic hay been due
to some errors found in the programs,
and various other probiems which some
of the computars have had, As a re-

106 white Oak Lane,

5t. Chardes, IU &G178, U 5 AL
which would be cavered 'noabout 0%
for a centrel ovent, a Live hm
parable to lunar ocoultallon
Fresnel d43ffraction pattern will pLra--
ably not be observable e Lo the Ma-
tian atmosphern, Jnless une were Suiky
enough Lo see an octultatton by ihotos
or Detmos, which couid Tast several
tenths of 2 socond. The predicted
paths of the pecu tations by tha Mep o
tian satellitesy shouid be o .
that nearby cbservers ccu:d wolih tor
the events {the path uncertainty would
te many times the diameter of the sat-
ellfte), Lue to toe rarity and valae
of this srectacular oucultatioe of
Mebsuta by Mars, some observers may
want to travel {nto the nignttime arva
of visibility, and those already there
may want to make piaps to t-avel in
case local weather prospects are not
anod

oA
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AGK3 +25" 750, a tenth-mag. spectrel
type K2 distant companion of Meusula
(probably rot phystcatly related),
will be oroulted by Mars about i
hours after the primary is onculted,
Gordon Taylor provides the folliwing
predictions for this much mere dof:
cult event:
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sult, predictions for a few reglons
for the lest quarter of T870 wWece net
computed, and the data for some of thie
other reglons were distributer aftuer
the quarter had bequr.  [hese prohiem,
are being overcome, so thal by now,
all I0TA membwers <horuld at least have
predictions fur the Tlro: guarter of
1976, Alsa, MOST Coanortors nuow b
the ACLPPP working, a¢ that most ob
servers have {or sosn will nave) ve-
celved the compuler produced peaflles
described on p. 44 of the 1975 August
fssye. As soon as tne doubie star dala
are ail keypunched, put in Lhe sam
format, and a fiia uf then oreparesd al
.S.N.0. {gond prograss has been malde
nn this profect, whica hopefully wil}
e completad soun), the laryest cur-
rent matual dob o the yraze predic-
tion process can be pliminatad, which
should sperd g the lub

A seeond meeting of all 10TA officers
wat hald 1r Highiand Pary, 1l1iinots,
during 197% December 8. Besides the
problems mentinned above, future [OTA
publ lcattons were d'scussed. 1t was
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agreed that a short pubiication, a few
pages long, on the bastc use of the
graze predictions and profiles, essen-
tially an updated rewriting of what to
Do with the Predictions and Profiles
and New FPormat for Grazing Occultation
pPredictions, was urgently needed; we
are now out of the old papers and
don't want to retssue them. Joan Dun-
hew hat writtan a preliminary draft;
we hope Lo have the final version rea-

dy within ¢ or 3 weeks. It will form
the nucleus for & more comprehensive
[OTA manual on graze observing tech-
niques and information, which we will
probably ‘1ssue in parts during the
next several months. Paraileling this
will be a paper about total occulta-
tions, mainly an update and rewriting
of Thomas Yan Flandern‘s Precisicon
Timing of occultations and Gordon Tay-
lor's The visual Observation of Occui-

tations, being prepared jointly at
U.5.N.0. and H.M.N.A.0. Berton Stevens
will prepare a roster of I0TA members,
which will be distributed with the
basic use of graze predtctions paper.
Robert Walker, Sayre, Oktahoma, has
keypunched the remsining data needed
for the photoelectric occultation in-
dex, which should be published by 10TA
within two months,

LUNAR OCCULTATION TIMING COUNTS
David W. Dunham

A coupan 1s enclosed to report the
nuwber of total occultation timings
made during 1975, A Vst of 1975 to-
tals, based upon returned coupons, and
any copies of occultation timing re-
ports received, will be published in a
tater issue, probably October, 1976,
or perhaps as late as January, 1977.
This should &11ow enough time for many
overseas observers to publish their
1975 results, which we can then use in
our 1975 taliy to make it more compre-
hensive. As for the previous counts,
grazing occultation timings are not to

be included, but you should include
the timings of any total occultations November than during corresponding
made from sites where grazes were ob- phases of last May's eclipse (when the
served or attempted. For occultations moon passed more centrally through the
of planets, only 2nd and Jrd contact unbrag. so that relatively few timings
timings should be included; don't of non-SA0 stars could be made, A rid-
count 1st ar 4th contacts. If you get {culouslty Yong postal strike again
timings on both components of a double prevented observers in Canada from re-
star, that's two timings for your cefving any predictions. If this trend
count._ continues, Canadians won't have to
worry about another postal strike un-
til their next total lunar eclipse on
1979 Sept. 6. A discussion and tally
of last November's eclipse occultation
cbservations will be published in the
next 1ssue, to give a little more time
for overseas observers to send me
thelr results.

chipsed moon was somewhat brighter in

Reports of timings of occcultations
during last November's lunar eclipse
have been received from observers on
five cantinents. fortunately, clear
skies prevailed over populeus areas of
the northeasterp United States and
western Lurope. Apparently, the e-

OCCULTATIONS OF BRIGHT NON-SA0 STARS
David W. Dunham

During 1975 October 12 U.T., Richard
Molthenius, in Tucson, Arizona, timed
an easy unpredicted occultation of
B.D. -1B" 5299. Half an hour later, at
2h os™ 14305 U.T., the same occulta-
tion was recorded photoelectrically at
McDonald Observatory, Texas. Two
fringes were clearly evident in the
diffraction pattern, allowing a deter-
mination of the local lunar slope.
Timings were 3150 made visually by
Robert Sandy, Kansas City, Missourd,
Berton Stevens, Chicago, Il1l1inois;
perbaps Robert Walker, Sayre, Oklaho-
ma; and possibly others. The star was
estimated to be magnitude 7.7, favor-
ably visible near the first quarter
moon, Observers' attention was drawn
to the star by the predicted disap-
pesrance of 7.4-mag. SAQ 162442 about
15 minutes bafore. Three hours later,
Nolthenius timed the unpredicted oc-
cultation of snother star of about
magnitude 8.4,

During the afternoon of 1975 November
7, skies cleared unexpactedly at Cin-
cinnati, so [ made o last-minute de-
cisfon to try to observe a grare of
9.1-mag. 7 19408 by the 23%-sunlit
moon near Manilla, [ndfana. The star
wit actually even fainter and very
difficult to see against the earth-
shine-14t dark southern limb of the
moon. Ten minutes after the graze, a
nearby star, about mag. 7.7 and very
a3y to follow, missed the south Timb
by only about 30". The 7.7-mag. star
1s not {n the SAD Catalog, but was
found 1n the Yale Catalog (B.D. -19°
5222} and would have produced a favor-
able graze near Indianapolis, about 50
-:101 northwest of my observation
site,

Although B.D. -18" 5299 and B.D. -19°
§222 are both in the Yale Catalogs, no
proper motions are listed for them due
apparently to insufficfent early ob-
servations. Due to the lack of proper

ing observable, both occurring during
January 29 U.T. The occultation of
8.0, -19° 5222 will occur st sbout 2
U.T., with the maon 5% suniit waning,
visible from part of Russia around
longitude 40° or 50° East, and possi-
bly from parts of eastern Turkey,
western [ran, and Irag. The moon will
be only 3% sunlit for the occultation
of B.D. -18° 5299, vistihle from part
of the eastern United States. Predic-
tions for the reappearance for some
locations are given in the table be-
low. A graze might be observed along
the southern 1imit, which crosses the
florida Peninsula about 30 miles south
of Tampa. Detatled predictions of the
graze have been sent to [OTA members
in Florids within range of the south-
ern 1imit.

motions, they were excluded from the
SAQ Catalog, and therefore from sven
the U.5.N.0. total and grazing occul-
tation predictions, which use the SAD
and Z.C. Catatogs. Both stars are
listed at mag. B.0 by Yale, but visual
comparison with ather nesrby stars
shows that they are both a few tenths
of a magnitude brighter, a not uncom-
mon ogccurrence. Both have spectral
type K, and the Yale Catalogs are
jargely compiied from photographic
data.

I sent input data to Frank Fekel, who
compyted future events fnvolving the
two stars with the University of Texas
total occuitation prediction computer
program. The series of occultations of
both stars soon ends, with only one
mare occultation of each possibly be-

REAPPFARANCE OF BD -18% 5299, 1976 JANUARY 29

Cusp Star Star Sun

 Place kT Angle P.A. Alt. Azimyth Alt.
St. Louts, MU 12" 0s™ ares e 3 e -12°
Jacksan, MS 11 440 13 5 195 ? 13 -1%
Chicayo, 11 12 15.1 53 S 235 5 120 -9
Chattanooga, TN 12 01.3 35 5 217 7 119 -8
Berea, XY 12 08.9 44 5 226 8 121 -
Cincinpati, UH 17 14.) 49 5 23 ] 122 -6
Bronson, Fl 11 43 9 S 191 B 17 -8

tions can be computed for the stary.
The brightest star Phelps found had
7.3 Visted by Yale ns the visual mag-
nitude. He plans to scan the rest of
the Yale volumes south of -1° declina-
tion within 6° 40' of the ecliptic to
try to find more non-5A0 stars. North
of -2° declination, any such stars
{such as B.D. +19° 554, the 7th-magni-
tude double star occulted during the
November eclipse discussed on p. 49 of
the Tast 1ssue) should be included in
the naw AGK3 Catalog. The rodiacal
arts of the AGKI and of the SAO Cats-
og (U.5.M.0. *SI" catalog) have been
combined at U.S.N.0. to form a more

comprahentive catalog (with about half
which
ons.

Add 7° to the P A. to obtein Wattls an-
gle. SAD 162447 will reappear under
similar circumstances several (11 at
Cincinnaty) degress farther north a-
Tong the moon's 1imb and a few (5 at
Cincinnati} minutes earlter than B.D.
-18° 5299. Please send me any observa-
tions obtained.

John Phelps has found & few dozen more
non-5SA0 stars brighter than mag. B.6
by scanning some of the southern zones
of the Yale Catalogs. The data are be-
ing keypunchad and will ha used to see
which stars are now undergoing occul-
tations. Although proper motions are
not avatlable, tte Ysle poritions at he SI
apoch ars accurats, 3o that good total l?l‘ﬂ as many stars as t " ‘i
pecultation snd passsbie graze predic-  will soon be used for predic
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oo Barres THED Do feany, and 5.
%oobaroona, “Stellar Angular Drame-
Yersoand diqual Lurface Broyghtness

B Mew falibratinn with folar [ndex
and an application te Variable Star
Distances”, gyll  Am. AStron, Neno.
7, 504, Numercus stellar anqular di-
ameters found by lunar occultation
permit the relationship between vis-
usl surface brightness and color in-
dexr o be defined for stars as late
a5 spectral type MA. By rombining
rthese angular diameters with others
from tne literature, the relation-
shtp 35 found to be well defined for
the spectral type range 05-M8, with-
nut dependence na Tuminosity class,
provided tre calibration uses {¥-R)
rather than {B-¥| A rew and fully
independert method for determining
the Arstance srales of varjable
stars 5 demonstrated to follow from
this relartionsnip, although at pres-
ent the precision of some of the
data needed for the method is ques-
Lronate, {DWD)

w Irsprenle et [ Meyer, "Remarques
sur 1 ootilisatyon des Profils Lun-
Atres pour 13 Reduction des Observa-
tions d ' Occultations”, The Moon 12,
415 Occultation calculations are
usually done by projecting the moon
and the gbserver onto the fundament-
al plane, which passes through the
center of the earth and is perpen-
dicular to the direction to the oc-
culted star. The projection onto the
fundamental plane causes a small
distartion of position angles. The
author qives a formula for the cor-
rec tinn to the position angle needed
to remove the effect of this distor-
tign, which can amgunt to 0714, Al-
thcugh this has not been published
v tne qpen Iiteratyre, the formula
fas beer ¥nown ard applied at H M.N.
A7 artoar i) S MU for many years,

ceen e 32 0f T, €L Van

~ doctoral dissertation, YA
Dyacyssrer of 1950-1968 Occultations

anel

Flardere

4f Gtars by the Moon' (1969}, (DWD)
Y. Fukada, |. Kasahara, 5. Hayakawa,
F. Makino, Y. Tanaka, H. Akiyama, J

Rishimara, M. Matsyoka, M. 0Oda, N.
Nakagawa, H. Sakurai, ¥. S. Iyengar,

FROM THE PUBLISHER

We apoloyize for the fact that most of
this issue will not even reach the
printer, let alone reach you, during
the month of January. That menth ap-
rears on the cover paye because that
sheet wat Lushed ahead of the rest of
"ne cssue in order to gel the article
Toouttartians of Bright hon-SAD Stars
crizotre mands of Jbservers in the
e region of visitility of the
seraary £%tn reaprearance of BD - 18Y
%3, tefore the evert

—rgdeoe

Tme osire of ar assue of oouiraeron
Yewslctter 5 gengra’ly held tp no

H ok Manchanda, I Kk kgnte, and B.
¥ ooreebantan, “lunar Occultatron ot
the Hard X-vay “ource 1n the (rab
Nebula', vatore oun, 465 Hard X

ray. from the Crab Nebhula were ob-
seryed during a lunar occultation on
14975 January /4 with two ety of
seantillatron counters aboard two
balloons launched from Hyderabad
Reforring to a standard 10-KHZ 1 1me
cignal, the anthors found the appar
ent period of the Crab pulsar to be
13 17587 ms, consistent with the
barycentric period of 33.1736 ms ob-
tained from a radio cbservation at
Arecibo. The observed data were fit-
ted to both a Gaussian mode! for the
diffuse spurce and 3 model assuming
two line sources with the pulsar in
between. The structure of the source
as determined from these assumptions
P4 discussed in spme detail. { WHW)

A_J. Jeffries, "A Theory for Fading
at Occultations™, Brit. Astr.
Ass. &5, 420, The author has redis-
covered Fresnel diffraction, which
has been well known to affect occul-
tation light curves for many dec-
ades . The detailed diffraction curve
is {must be) routinely computed for
the precise analysis of high-speed
photoelectric cccultation records.
Unless the star is very hright, an
cbserver would not notice it at
1/40th 1ts brightness {4 magni-
tudes ), the steepest part nf the
diffraction curve, which can be no-
ticed visually sometimes under very
good caonditions during grazing oc-
cultations, occurs over a distance
of only about 10 meters  The fading
observation by Patrick Moore refer-
red to by Jeffries involved the star
SAD 76152, an Rth-mag. star known tu
be double both from earlier occulta-
tion observations and visual obser-
vations by P. Coteau at Nice. [ dis-
tussed this 1na letter to v fror.
Astr. Ass. 81, 144, abstracted on p.
9 of aoao-vITe. {DWD )

H. L. Eestoenbaum, W. Ku, H. Novick,
and R. 5. Wolff, "3 November 1974
Lunar Dccultations of the (rab Nebu-
Ta", Am. Phygs. Seo. Buli. 21, 604,
See p. %% of the last issue, R. 5.
Wolff ot ai., for remarks gbout this
work. {UWD)

S. 7. Ridgway, D. C. Wells, and R. K.
Joyce, “Stellar Diameter Measure-
ments by Infrared Observation of Lu-
nar Dccultations', Bull. Am. Astron.

more than 10 pages (5 sheets) per
copy, mot onty to try to hold down
printing cost, but because even an ex-
tra 1/3 of a sheet (such as the coupon
enclused) brings the weight of the

mailing to more than one ounce (28,34

grams}, and raises the cost of domes-
tic mailing from 13¢ to 24¢ per copy.
When 1t became obvious that eight pag-
es would be 1nadequate to carry the
priority items on hand for this issue,

we cecided it would be the one in
which to publish items which space

Timitations had kept out of previous
issues.

The basic price of cecuitat ion News-

L3

Sow o0 NI Thiw sy ontinuation
vt The work of the f1r<t two authors
described on p. 41 of 1ssue #5. An
gqular diameters for five more stars
of spectral type later than M3 are
given and discussed  The color temp-
erature - pffective temperature re-

lation of Oyik ec a5 [ap - 1s9
H9) 14 werified to Me [ 31a0 LD The
Mira wvarrable § Urtanis oy foar (0

have a wavelength-dependent diame-
ter, wilh a relatively hot <tar

Negs > 3000° K, diameter 009} sur-
ruu&éd by a shell or extended at-
mosphere (7 about 2000" K, diameter
about "07) which is optically thick
at visual wavelengths, The radial
hrightness distribution is being tn-
vestigated by deconvolving the ob-
served occuttation light curve, The
carbon star spectral type tempera-
ture index is not simply correlated
with Tafs, an opacity effect relat-
ed to carbon abundance ~ay e res-
ponsible. (OWD !

T. C. ¥Yan Flandern and P. bLspenschied,
“Lunar Ovcultations of Beta Scorpy
in 1975 and 1976". This paper was
discussed on p. %4 of the last is-
sue; a continuation of the table of
Beta Scorpil occultations is given
be Tow:

1976 H

_Date UT Snl _ Night Land Area

Mar 20 15" 73- Hawaii, s. Alaska

Apr 17 1 91- turope, n. Africa,
Migd-fast

May 14 12 99- Hawaii, 5. Alaska

Jun 10 22 9B+ Eurpope, n. Africa,

Mid-East

Jul B 6 B6+ USA, Canada, n. Mex

Aug 4 12 6B+ Manchuria, e. Siber-
ia, n. Hokkaido

(last in the series) {DwD }

J. Veverka, J. Elliot, and J. Goguen,
“Measuring the Sizes of Saturn's
Satellites", s5ky and Telescape 50,
356. The diameters of Saturn's five
brightest satellites were determined
from analysts of photoelectric ob-
servations made by *‘he authors at
Mauna ¥ea {lbservatcry. The larager-
than-expected diameter for Tatar ir-
dicates a density of 1.4 grams.i(,
mmplying an fcy composition. Most
& subscribers also get = o T and
have already seen this interesting
and well illustrated article first
hand. DWW

jerrer remains at 50¢ per issue, thru
vol. 1, No. 9. tater issues will be
priced at $1.00 each, until further
notice. If somecne were to order a

ong-year subscription (four issues)

starting with vol. 1, No. 8, the basic
price would be figured as 2 @ $0.50 +
2 @ 51,00 - $3.00.

The basic price includes first class
surface mail delivery, with air mail
avariahle at the difference in cost to
us {except that the difference will be
fiqured at the old postage rates, for
subscriptions received prigr to publi-
cation of this issue}: 16¢/year in
Canada and Mexico;, $1.78/year in (en-
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tral America, Colombia, Yenelueld, lhe
{aribbean 15lands, Bahamas, Bermuda,
St. Pirerre and Miquelon; 31 7&/year 1n
all other countries.

Flease note that the foregoing applies
anly *o separate, indiyigual subscrip-
tigns 1o the newsletter. [OTA member-
skros, 1ncludsng a subscription ta the
newsletter, remain priced at §7 00 for
residents of thne | S, A, Canada, and
Mexico, and $9.00 for others

Back 1ssues of o ultatinn Newslerter
are still avarlable at 50¢ each.

Please address all membership, sub-
scriptson, and back 1ssue requests to
Berton | Stevens, Jr., 4032 N Ash-
land Ave., Chicago, IL 60613, U.5 A,
but make checks and money ordery paya-

ole to [07TA, or tg International Oc-
sorratoon Trmang Association, or to
Teraltation Newsletter,

NEw DQUBLE STARS

Javid W Ounham
Tre taz'e "tits additions and correc-
rions o tre special double star list

of 1974 May 9 not listed in previous
1s3sues. The columns and fgeneral format
are the same as before.

The most important recent discovery 15
a probable third component of Spica (a
Virganic, 7.C. 1925, SA0 1579231, and
a possible fourth component, On 1975
Hovember 79, a spectacular graze of
Spica by a 147 sunlit waning moon was
observed from 2 stations n Austral-
1a. David Merald reports that many ob-
servers saw Jdistinct fadings, feom
which he deduced the separation and
position angle yiven in the table. He
estimates that the separation could
not be less than 0U02.

Sp1ca 15 a well known spectroscopic

binary with a period of 4 01455 days.
The system was well observed with the
intensity interferometer at Narrabri,

Australia. From this date amd the
spectroscopic data, R, H. Brown o ai.
(Mon. Not. R.A.<. 181, p 161, 1871)

determined all arbital elements of the
pair, and the distance, 84 » 4 par-
secs. The semimajor axis is 0700154

¢« 070000% and the eccentricity 1s

NEW ZODTACAL SPECIAL DOUBLE STARS,

SAQ/8D ¢ M N MG MAGZ SEP
95576 0971 T K 7.5 9.5 QU05 320°
96407 1072 6 X 7.0 7.0 0.02 197

108262 0068 P T 5.8 8.8 .196 213

109596* PT89 9.0 1.7 305

117777 1412 T K 8.9 8.9 0.5 9]

118457 GKHAES 9.1 0.1190

128380 Pv a9 108 086 5

14597 3+ PARS 9.6 0.7 78]

146307%3340 1 X 7.7 9.5 0.05% 149

157973 195 6 L 1.3 4.5 0.0% 705

16133 277 T x 7.1 7.1 0.1 90

16337 v 9.5 10.0 0.36 252

163471%2968 T B 6.2 8.3 0.8 84

163461%2969 P 1 3.5 4.7 022 60

163795 3021 T k 8.0 9.0 0.25 235

164014 PK9.710.3.017 38

185447 TX5.0 9.80.07 25

-20%5127 P K9.210.0.042 44

0.146. As a consequence, the separa-
tion 1y 50 small that the diffraction
pattern of an occultation light curve
would barely be dystorted at all from
a peint-source form. It would be dif-
ficult to detect the changes with a
good quality high-speed photoelectric
record; visual observers would not
have a chance.

50 the fadings seen by the Australian
graze observers are most likely due to
a third star. Such & companion (C)
could not be brighter than about 4th
magnitude (55 of the total lumingsity
of the system) or tt would be detected
In spectra or hy the intensity 1nter-
ferometer. "he true separation may he
071 or more, or ity orbit may be ¢ lose
Lo the plane of the sky. Otherwise,
variations an the orb1t or mean radial
velocity of the ¢lose pair {AB) could
be detected. [f the magnitude of C is
4.5, then A and B would be 1.4 and
3.4, respectively.

Several of the graze observers record-
pd some events when Spica was well be-
hind the moon, i1ndicating the poussi-
bility of a more distant faint compo-
nent 0 [ata for the [ and [ rompo-
nents with respect to AB are yiven in
the 1i1st.

Future obhservations of octultations of
Spica, especidlly made photoelectric-
ally, will be valuable for fearning
more about this important system. Obh-
servers near Johapneshurg, South Afri-
ta, were planning to record another
spectacular southern-limit graze of
Spica by a 333 sunlit moon on 1975 De-
cember ?7, but [ have not heard af
they were successful. Three grazes of
Spica were obcerved during the 1968
series, but the circumstances were not
as favorable at they were an Australia
Tast November. 1 don't know aboutl any
past photoelectric observations. Dur-
ing 1876, the nccultations of Spica
mave 1nto the northern hemisphere, but
Noreth Americans won't get any favora-
ble events {<see p. 66 and 67 ot wky
and Telesoope, January 1976). The star
is net eyen occulted in the daytime
tor all the major ohservaturies in the
southwestern United States.

Angther star to watch 15 g Capricorni
(2.C. 2629, SAD 163481). The McDonald
Observatory photoelectric observation
ingdicates a consyderably larqger separ-

PA  MAGI SEP3 PAI DATF, DISCOVERER, NOTES

ation than that inferred from the
spectrescopic data [Q70D6). Either the
star's parallax or orbit needs revi-
5tOn, or @ new component has been
found. B Scorpii is another very im-
portant multiple system now being oc-
culted (see Van Flandern and [<pern-
schied, p. 99). The B component was
seen by observers during an scrulta-
tion in Rhodesia on 197% Qctover &,
according to Arthur Morrisby.

S5tars whose SAQD numbers are followed
by asterisks are #nown {usually visu-
al) doubles for which some of the 13-
ta, usually the magnitudes, have been
revised hased on recent occultat on
observatinns, which are references °r
the DATE, DISCOVERER, HCTFS <o -
SAO 124380 and 146307 17T Yua
discovered to be doubie recent’,
tng pccultations; see p. 4%
sue) and p. 36 (May), revpectiyely

The discovery graze obuervation and
recent photoelectric data for 7.0,
3340 are 1n qyuud agreement | o Lhe tw
have been combined for the Lendrator

e
-
o

PAuT. -

and p.a. in the gt
As painted qut oo oHD LF e s
Hovember issue of 5k, .-

SAD 163645 (7. C. 29%%, .~
Ccornty was farst drstovered tu be dgu-
ble by W, 5. Finsen with ar eyeniece
interferometer at Jnion Dbservatury,
5. Africa, in 1354, rather tnar during
the 1974 graze of the star rentinne?
on p. 2% of the 1379 January issue of
. N. With the help of Stocenauer’s

comprehensive l11st of visual zotdiace
doubles avarlable <ince “ast Jure er”
described on po 4% Thuguut tLue
mistakes like thig shoyld rot ootur o
the future (7 0 2%%% 15 = “trrena.-
er's Tist],

The logking up and insertion of double
star information into the irput graze
data 1% now the mdin manoal task in-
volved wn preparing graze predictinn.,
Progress iy being made or the Job of
converting afl available double wtar
data into a standard machine-readatie
format o that manual graze work Can
be reduced and the gpredictions speeded
up. Mike Reynnlds and Wayne Green,
Jacksonville, Florida, have copies of
all my double star data and are work-
ing on the project. Walter Nissen has
also done some work with the birary
data at USNO, whith also warts
reductions of occuitat ar chzeryat Trs

14 for
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1975 Sept. JH, R. Nolthenius, Tucson, A/
1375 Oct. ¢6, B. Stevens, Princeville, IL
9.7 27'5 83° 1975 Nov. 15, J. Africano, McDonald Observatory, T4 [Znd*; ADD 345,
1975 Gec. 13, J. Africano, McDonald Observatory, TF [ADS RI%Ag,
1975 May 18, R. Sandy, Fansas [ity, MO
1975 Dct. 30, R. Holthenius, Marana, AZ
1974 Nov. 14, J. Africang, McDonald Nbservatury, 17
1975 Mov. 17, D. Fvans, McDonald Observatory, TX (ALS 15777
197% Dec. 1N, J. Africano, McDonald Obvervatory, 1)
7.5 0.5 180 197% Nov. 79, D. Herald, Canberra, Auntralia
1945 Oct 11, G Firly, Weymunth and farqueley, Beading, ¥
1975 Oct. 10, R. Nolthenius, Tucsnn, A7
1975 er. 7, H. Povermire, (oroa, FL [ANS 1371/)
6.7 .000) 1975 Dec. 7, J. Africano, Mclonald Observatory, TX {Znd*]
1975 Nov. 10, W. Clark, St. louis, MO
1975 Oct. 14, J. Africano, McDonald Observatary, X
1975 Oct. 13, B. Nolthenius, Tucson, A
1975 Oct. 11, J. Africano, McBonald Observatary, T



DIGITAL ELECTRONIC TIMER
Thomas H. Campbetl Jr.

[Ed.: This 1s the device mentioned in
Mr. Campbell's article "Florida Graze
Observers Meet", occultation Newsiet-
ter, [. (#3) 29,]

This article contains a detailed des-
cription of an electronic digital
stopclock primarily designed for oc-
cultation work. 1t 15 made up of inte-
grated circuits, with a minimom of
discrete components. The circuit does
not have the problems of a mechanical
stopwatch, because it has no moving
parts. The rate error is solely de-
pendent on the basic timing oscillator
used. Tuning fork and crystal oscilla-
tors have very small rate errors,

The first application of this circuit
was to the measurement of personal e-
guation A light emitting diode was
used as an arttficial star. Each of
several observers was tested, under i-
dentical conditions. Favorable and
marginal conditions were simulated.
The observer reacted by pressing a
butten to stop the clock. Voice reac-
tion times were also measured, using a
voice-operated switch also described
here.

How 1t works. Refer to Fig. | and the
TogTc truth tables. The integrated
circuits used are TTL {transister to
transistor logic} positive logic type.
0 volts 1s a logic "0", and +5 volts
is a logic “1". Fig. 1 shows the c¢ir-
cult with the personal equation test
feature. The main circuitry and numer-
ic display are set up on a table, near
the examiner. The observer being test-
ed sits at the opposite end of the ta-
ble. In front of him are only the com-
ponents shown within the dotted line
of Fig. 1. Any TTL input pin which is
not connected behaves as if there were

a logic "1" present.

Rl controls the intensity of LEDI,
maximum resistance is for sub-margin-
al, and minimum for spectacular events.
51 is a normally cpen silent pushbut-
ton switch, to avpid giving away an e-
vent by an audible click. [C1 gener-
ates a positive-going trigger pulse a-
bout 250 nanoseconds wide. A trigger
is generated when 51 is pressed or re-
teased. LED! 15 dark when 51 is pres-
sed, and 1it when S1 ts released.
IC2-A is used as an inverter. I(2-B
and [CZ2-( are two cross-coupled nand
gates that form a flip-flop. A logic
"0" at pin 1 will flip it to the start
mode. A legic "0" at pin 5 will flip
it to stop mode. A start condition
places a logic "1" on pin 12 of IC2-D,
allowing the 100 Hz pulses present at
pin 13 to go thru and to the counter
“Arcyits. A stop condition places a
logic "0" on pin 12 of [(2-0, thus in-
hibiting the 100 Hz basic timing pul-
ses. 102-0 is used as a nand gate, and
its output is controlled by pin 12.
100 Hz pulses are always present at
pin 13, they are generated by Al,
which is tuning fork oscillator-divid-
er module assembly. A stop condition
is generated by pressing S? or by
shouting a voice command into the mic-
rophone. ICI0 is a medium gain differ-
ential amplifier with a built-in TTL
nand gate. wired as an inverter R4
adjusts the bias voltage to the in-
verting input of the amplifier. The
microphene is a dynamic type. The very
first positive-going audic amplitude
voltage from the mike that exceeds the
bias input voltage causes the amplifi-
er output to swing immediately from a
logic "0” tc a logic "1". The TTL gate
inverts this to a logic 0", and this
signal goes thru CRI te the stop input
of the flip-flop. CR! prevents the
destruction of IC10 when 52 is pres-
sed. 103 thru 1C8 form the counting
chain. Their outputs are in binary-

Parts List
Quantity Part No. Description Item
] 5082-7302 Numeric L.E.D. readout, Hewlett Packard bDsi-6
1 1486 Quad exclusive or gate integrated circuit 101
1 7400 Quad nand gate " " 1C2
4 7490 Divide-by-10 counter " " 1€3,4,5,7
2 7492 Divide-by-6 " v 1C6,8
1 5601 One-shot " " 109
1 NESZBA Diff. Amp. 1.C. Signetics, Inc. 1C10
1 LQ-CCR 7 O0sc. module, Y00 Hz Fork Standards, Inc. Al
1 R1-50 Light emitting diode Monsanto LED
1 1n914 Diode CR1
3 Switch, pushbutton, normally open 51-3
i Switch, " " closed 55
1 Switch, SPDT sS4
1 Switch, DPDT S6
1 Resistor, carbon, 5T tol., &4 watt, 160 ohm R?
1 Resistor, " o “ ", 50 ohms R3
1 Resistor, " "o © M, 7K obms R5
\ Resistor, ", 2 watt, 1 ghm 313
2 Potentiometer, 4 watt or less, 10K ohms R1,H4
| Diode, Zener 5.1 volts, 10 watte YR1
1 (apacitor, silver mica, SHOPF C!
i Lapac 1tor, ceramic, S0 volty, lul 2.3
| Capac ttor, tantalum, 1% volts, bl 4
¢ Lapadcitor, “ " N 1ot {4, 7
| Capac i tar, stlver mica, TO0Pt (h
| Battery, b volts, hravy duly lantern lype Nl
1 Battery, " " 1ght duty ne
2 AZ23-2023 Socket {for mounting 11%1-6) dermyn, Inc.
ARS Aluminum, 178" X /87 X1 6" minlmum length
i Diode, 7ener 51 wolty, 4 watt VHY
! Resistor, rarbon, 5% tol. ., 4 watt, 47 ohms R}
1 Resistor, " " " N watt, 27Kk ohms L]
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cpded decimal form. 103 counts the
hundredths of seconds, IC4 the tenths.
1C% and 6 make up the seconds counter,
they count from O to 59 seconds. 107
and 8 make up the minutes counter,
they count from O to 5% minutes. (T3,
4,5, and 7 are divide-by-10 courters
[C6& and 8 are divide-hy-& counters. 1S
is a normally closed pushbutton <witch
When pressed, the switch opens, ~emoyv-
ing the ground on the reset np.t. f
IC3 thru B, and a logic "1" is applied
thru pullup resistor R5. This resets
all counter IC's to zeros. D51 thru
DSE are dot matrix LED numeric dis-
plays. They display numerals 0 thru 9,
according to the binmary-coded decmal
information at their inputs, as long
as the enable line is a logic "0° A
logic "1" on the enable line disatles
the readouts, i.e., the displays wo i
"freeze" a time display while the
counting circuits keep on counting

The displays used here have a buiit-in
decoder and latching memgry. They car
remember the last instant of < -me Le-
fore they are disabled. wWhen *r&, ir¢
continuously enabled, the “'me 2i.: 2.
changes continuously accourdirg to tre
B.C.D. infarmation fed from the count-
ers. When in the strobe rode, it 15
possible to sample time ane freeze the
reading while the counter seeps run-
ning, keeping the current time. (9 15
a one-shot clrcuit. 1ts cutput 15 nor-
mally high, or "1". [t generates a one
microsecond negative-going pulse each
time the switch 53 is pressed. That
puts a one micresecond “0" on the ena-
ble ¥ine, allowing the displays to
take a time sample at that instant

Truth Tables

_ 7430 B S
QUTPUT OUTPLT
Count T2 BTT tount 1277 5
0 0000 T 0970
1 0001 1 o0
2 0010 2 010
3 D011 LI
4 0100 4 100
5 0101 5 101
€ o0t1o
? 011
B 10090
9 1001
1400 7486
TRPUT DUTPUT INPUT QUTPUT
AR ¢ LB L
0o 1 00 U
10 1 11 1
ol 1 0l ]
11 0 11 s
[ 3
]
Nand gate Exclusive or

gate

Construction. Packaging the eiectronic
Components into a small cabinet with
printed circuit cards will not be a
problem if qood construction tech-
niques are used. A of 1974 Oecember,
the rircult was constructed on bread-

board type pluyg 1notards for cimpdt
crty, Pig. 1 dues oot nhow Phe [RESRTRRS
b nken up oo separate plug dnocands
Wien mak bng printed cirouid carde,
cath card should have 1o own HHTee

capat 1tur far the oh velt wunply dHine,
and 1ty own 5 yolt supply and qground
Tines tled directly Lo ¥k The catd



&2

net must be ventilated so the [T cir-
cuits can be cocled by convection. The
display readouts must use a heat sink,
The aluminum bar described in the
parts list fits nicely into a groove
in the mounting souckets. YUse thermal
compound between the displays and the
aluminum bar heat sipk, The aluminum
bar can be used to mount the displays
on a window in the cabinet. An alumi-
num cabiret does a good job of sinking
heat from the aluminum bar, thereby
lowering the temperature of the dis-
plays even more. Cost can vary from a-
bout $150 to less than $50. These i-
tems have been on the industrial mar-
ket since about 1969. Many government
surplus stores have them.

Checkout. With the power off, perform
a continuity check, with an chmmeter,
+0 make sure all connections have been
craperly made. Turn the power on,
press the stop switch, and then the
reset switch., The displays should read
a1l zeros. If they do not, the trouble
is probably a bad I{. Substitute sus-
pected [C's until the probliem 14 cor-
rected. 1f this doesn't correct the
trouble, then use Fig. 1 and the truth

tables as a troubleshooting aid. [C's
generally either work or they don'L.
Some fail at higher operating tempera-
tures. Good IC's last almast indefin-
itely as long as the supply voltage
never exceeds 5.5 volts and they are
operated within their temperature
range. Press start switch and make
syre the displays are counting O thru
9, or 0 thru 5, as appropriate.Since
the tenths and hundredths digits are
impossible to read while the numbers
are changing, they can be checked by
interchanging them with the seconds
display. Adjust bias pot R4 for high-
est sensitivity of voice switch con-
sistent with not cdusing a stop condi-
tion from noise, such as circuilt tran-
sients and AC hum. Shielded leads must
be used at both inputs of the ampli-
tier [L10.Test vorce switch by shout-
ing into the microphone. The running
counter should stop. Switch to strobe
mode and start the counter. Displays
should be frozen until a new time sam-
ple is taken by pressing 53. Counter
should continue to run. This can be
verified by switching back to enable
made, to see if the displays are ¢on-

ror by startiny counter
time. Allow to run for,
utes, and check against WWV. Repeat
the check at high (140° F) and low
temperatures, using your oven and deep
freeze, to simulate extreme cutdoor
condityons. If the <ircuit continues
to operate after the 1407 tect,
can be sure 1t 1y reliable.

to knomn WWY
say, ten min-

¥Iu

Possible applications.

A Stop clock. When operated in
strobe mode, it can be used like a
running stopwatch, to time several to-
tal occultations that are very close
together. For grazing occultations,
the display can be [read-out by an as-
sistant or] photographed by a camera
that has a shutter tryggered by twe
strobe pulse which also cam trigger 3
film advance mechanism.

B. Chronometer. With the asi>1-or oF
two displays for hours, and 3 <rysta;
oven type oscillator and a me7nod to
set the ¢lock, it would be possitle to
carry the rorrect universal time with
you. Audio tone burst genergtors rar
be built-in to beep for every cecont
and minute. A WWV sync cirint oo i

tinuousty changing. Check rate of er- used to cause the clock *r. ‘rnor o
z ARl R
T4 54 B - - - .
M ° dwamt ] [ fol 3 I— ,.’.F
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with WMV ta an accuracy of + 1 milly
second. When the radio signal fades,
the ¢ lock maintaing the U T

(. Event time recorder By modifying
the chronometer, adding shift reqis-
ters and solid state memories, 1t is
possible tn record multiple events
“Anre the outputy of the countery are
Linary coded decimal, an event time
ran be loaded intn shift registers
fparatlel in serial out) and those
bits can be shifted into memory. Type
of event and station # can be binary
coded and stored with the event time
The same displays can be used to read
back the recorded times and station #.
Solid state memories are small, and
can store up to 2048 bits per IC pack-
age.

7. Photoelectric. Measure time in-
terval of close bimary star occulta-
tion.

Personal Equatton Test Results Elght
obcervers weare checked-out for person-
al equattion on 1974 December 8. Al
were checked for four types of event
‘" R,B, and F), six were checked by
,ot cushbutton and voice signalling;
< f4.r were rhecked for both spec-
raz. ar and marginal simulated events.
we systematic difference was found
between disappearances and reappear-
ances. Each gbserver's personal equa-
tion was a little longer using voiEe
than using the pushbutton, about 0709
longer, on the average. Of the four
crecked for both spectacular and mar-
ginal events, al! showed longer per-
sonal equations for marginal events,
sbaut 0311 longer, on the average.
There were significant differences
between observers, amply sustaining
the notton that each and every observ-
er ought to have an individual deter-
mination of hts personal equation.

ASTPOHOHICﬂLVtALFNDAR 1976

Written and published by Guy Ottewell,
Department of Physics, Furman Univer-

sity, Greenville, SC. 1975, 56 pages,

softbound. $4.95. Sponsored by the De-
partment of Physics, Furman Universi-

ty, in cooeration with the Astronomi-
ral League

As the titie suggests, this publica-
tion §s designed to call attention to
astronomical events which will occur
during the year. This inevitably in-
vites comparison with the Observer's
wandbook 1976, which probably is fa-
miliar to most U.S. and Canadian ob-
servers. The two publications do fill
similar, but non-coincident, niches.

A.c. has a large (11X15-inch) format,
making it a tight squeeze for a small
attache case, and a bit awkward to
handle at the telescope. However, its
raddle-stiched binding allows it to
1ie apen on the desk top, for easy
reference. Paper and printing are of
excellent guality, and the hook 13
well designed. Typographical and edi-
torial errors occur, but they are
rare. Incidentally, the type face for
the main body of text appears to be
IBM “letter Gothic", the same type
face, and at almost the same degree of
reduction in size, as currently used
in u.ow,

Each month of the year is given a two-

page spread, as in rhe 8,

Fpiloy I tnyite correspondence with
othery whiy share an ntrrest oan as
tronomy and a4 knowledge ot electron-
tey, to exchanyge 1deas aboul crrpuits
that can be applied to ocrultations

5405 YHLh Avenue
Temple Terrace, b 13617
NI
T TOTAL DECUL TATION OHSERYERS
ON NAVA] DESERYAIGRY WAL ING (5T

Feter fapenschied

The U. S. Naval Observatory proyvides
annual predictiens of total occulta-
tions, without charge, to active ob-
servers [amateur and prufessional) a-
round the world. fach year many of
these observers change their mailing
addresses or their observing loca-
tions, necessitating a change in the
computer-readable records that are
used in generating the predictions.

The production of the annual predic-
tions for all observers requires about
three hundred hours of computer time,
as well as a large amount of manual
work {primarily to incorporate revi-
sions into the information used by the
computer). Since this work must be in-
terleaved with many other projects
{for both the computer and the pen-
ple), the predictions for each year
are generally produced between Febru-
ary and July of the preceding year. It
35 therefore desirable that ynforma-
tion affecting the next year's predic-
tions be received as early in the year
as possible. When such informatien is
recelved after August, we often cannot
implement it tefore the matling of the
predictions

hut the
larger format aliows additional mater-
ial to be included, while leaving out
the o i, 's columns for Minima of Al-
gol. Configuration of Jupiter's Satel-
1ites, and the Sun's Selenographic Lo
longitude . Tor each month, there s a
separate mid-evening sky map, compara-
ble with the one in sky and Telescope,
except that positions are shown for
superior planets and the brightest as-
teroids, at the beginning and end of
the month, and for the moon at the
times of quarter and full phases. Ma-
jor meteor shower radiants are also
shown, in appropriate months. These
pages are well suppiied with diagrams.

Another novel feature, which some ob-
servers may ffnd useful, is the set of
c¢loud cover maps for the 48 contiguous
states of the U, 5. A. These show mean
percentages of sky covered by cloud in
daylight hours, for each month, for
each of 242 reporting stations

Fourteen relatively large sky charts,
showing apparent paths of the sun, atl
major planets, four minor planets, and
twenty-two comets, will be among the
most valuahle features for observers.

Most of the remainder of the material
presented is elementary solar system
astronomy and constellation study.
Stellar astronomy is negqlected. The
volume offers 1ittie or nothing to the
specialist in any branch of observing.
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A dors not proyade anything akin to
the many tables ot useful information
found In the ot

While designed to be useful to the be-
ginner, A..°. 15 attractive #nough,
useful enough, and convemient enough
to appeal to the advanced observer

H F D

GRATL DBSERVER'S HANDBOOK

Harald R. Povenmire. Vantage Press,
516 West 34th Street, New York, 1975,
134 pages. 34.95.

Many may be surprised to learn that
this is not the first book on the sub-
ject. pas iwultayoes Rasantes de Es-
trelas pela Lua (Grazinq Dccultations
of Stars by the Moon)} was published by
Lutz fduardo da S1lva Machado of the
Observatorio do Valongo, Lriversidade
Federal do Rio de Janeirp, Braz*l, :n
1973. For those who understand a itt-
tle Portuguese, it is a rather compre-
hensive, well organized work illustra-
ted profusely with dragrams, formulae,
examples, and references, up to date
as of 1970. But several important de-
velopments have occurred #n this fast
paced field since then.

Povenmire‘s book is the first about
grazing occultations in English. [t
gives the basic information neelez fo-
setting up a graze expeditior, "ni .I-
ing many observing hints and usefu’
anecdotes. The author's long series of
graze observations shows that his
methods are successful and that hits
experience is of some value to begin-
ning obseryers.

The book begins with an interesting
account of the most successful graze
expedition, which was led by the au-
thor in 1970, and some useful general
and historical information in Chapter
2. Unfortunately, after that, the book
is not organized very well and con-
tains many errors. One would think
that the publishers would take some
steps to edit out several spelling and
grammatical mistakes. They dcn’t seew
to have much regard for how well the
book sells, an important point for the
author, who would like to recover a
major portion of the considerable sum
he has paid for publication.

A few more diagrams would have helped
considerably in some places. Povermire
omits references in order "not to en-
dorse any persons or products” (Fore-
ward) and the Bibliography on pp. 127-
128 is rather scanty and inadequate
for those whe want to read more about
occultation work. Although it is wise
to delete brand names and references
to situations which are embarassing to
certain individuals, there are many
cther places where references would be
valuable for those interested in more
details. [t would take too much space
to correct all the scientific errors.
some of the most important ones which
we feel must be mentfoned are listed
below.

On p. 110, the statement is made that
"twp major institutions endorse the
program - University of Texas and
USNQ" . Royal Greenwich Observatory
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should replace the University of Texas.
Although the Astronomy Department of
the University of Texas did give some
unofficial support to the preparation
and mailing of occultation predictions
while David was there, grazing occul-
tations have never been an offictal
program of the University of Texas.

WY and WWYH no longer have silent
periods as described on p. 65. The
29th second beat, not the 30th one, is
skipped.

Mr. Povemmire's advocacy of raitlroad
tracks should be discouraged except
when there 15 absolutely no alterna-
tive, and then the permission of the
railroad must be sought. At Teast the
observers can learn what trains will
be coming. And 1f one does come, 1t
doesn’t matter if the train comes be-
tween the observer and the moon or
not. Trafns vibrate the ground nearby
so much that no observations can be
made fn any direction

The Watts charts of the marginal zone
of the moon are not topographic maps,
as identified on p. 79. They are
charts which can be used to predict
the outline of the moon as presented
to an observer at a particular time
and place on the earth

Anyone following Mr. Povenmire's 1in-
structions con photographing grazes
{Chapter 16) will have a very hard
time.

He defines the ecliptic plane as "the
plane extending from the sun's center
out through its equator and into
space.” (p. 117) The ecliptic plane is
the orbital plane of the earth around
the sun, to which the sun's equator is
inclined 77,

From p. 34, "Stars of very large prop-
er motion are not very useful because
thetr position is too uncertain.” This
is not true. If the proper motion 1s
known accurately it doesn’t matter
what the size, the star's position can
still be judqged accurately.

The "Ultimate Grazing Occultation”
described on p. 45, that of multiple
total solar eclipses for an observer
properly situated on the eclipse limit
is highly unlikely. The sun 1s not a
point source, nor does the photosphere
have the sharply defined edge needed
for such an event.

Mot everyone would agree that "Most of
the refractors of the 2.4-inch size
category are not of very high quality"
{p. 47). Many refractors of this size
are quite satisfactory for most graz-
es. Nor would everyone agree that new-
er coatings for mirrors “put the re-
flector of equal aperture at an advan-
tage over the refractor” (p. 47).
while & 6-inch reflector would probab-
ly perform hetter than a 2 4-inch re
fractor on a graze hy a crescent moon,
1t will never do as well as even a
mediocre S-inch refractor

It is difficult to publish up to date
specific information about obtaining
occultation information due to the
fast changing situation in recent
years. Unfortunately, major changes

in the prediction procedures {espe-
cially computer-produced profiles and
formation of the I[nternational Occul-
tation Timing Association) occurred
just after Povermire's boock went to
press. In addition, total and graze

TIMINGS REVEAL CATALOG ERRORS

Richard Schmidt, USNO

When an accurately timed occultation
event disagrees significantly with its
prediction, the possibility of a star
catalog error exists (see a.n. 1, [14]
ZB}. Such was the case in several re-
cent reports investigated at USNO.
Rabert Hays, Jr. of Chicago, IL is
credited with uncovering the worst
star position error to date. He re-
corded a disappearance of 707912 on
1975 April 19, 175 seconds later than
the predicted time' Blame in this case
goes to the vale Trans. 14, 61, the
source for the SAQ catalog position,
where the decliination as printed is
exactly one arc minute north of the

TARDY STAR - RESULTS
Several days after publication of o.w.
I, #6 we received a personal communi-
cation from David bunham, explaining
the discrepancy between predicted and
observed times as noted by Robert Hays
{see p. 53). According to Ounham, the
SAQ position was taken from the Yale
catalog, where the position Shown was
one minute north of the AGKZ position.
This apalysis is, of course, confirmed
by the article above, subsequently re-
ceived from Richard Schmidt.

Ttmings ot the reappearance of 07912
(SAD 97334) on 1975 October 27 have
been received from five observers, un-
fortunately all within an 18° range in
position angle. [n the table, predict-
ed times and position angles are from
the USND predictions for the stations
of the several observers, except for
Stevens, who was far from home, at the
intersection of the limits of two sub-
marginal gqrazes; we calculated his
predicted time and position angle wus-
ing our USNQ predictions for St. Char-
Jes. Binzel had difficulty hearing the
WWV verbal annpuncement of the minute,

observations should no longer be sent
to the USNO or to the University of
Texas as stated on pp. 19 and 22.

Joan Bixby Dunham
Davig W. Dunham

correct position.

Reparts of timing discrepancies by Tom
Campbell of Temple Terrace, FL (702875,
1975 July 5), and Jobn Korintus of
Palm Bay, FL (716381, 1975 August 16)
were attributed to small errors in
declination and proper motion, The po-
sition error of Z16831 combined with
the effect of a steep lunar mountairn
and near-grazing conditions teo produce
a disappearance nearly two minutes
early!

A report of a 12-second discrepancy by
N. P. Wieth-Knudsen of Tisvildeleje,
Denmark (200610, 1975% July 2} appears
not to be a star catalog error. It is
still beiny checked against timingsy of
the same star by other observers.

and was not sure whether P s res;cezr-
ance was at the time show oDeizw 2ZI-
viously it was) or ane minute eariier.

Because the discrepancy already was
resolved, and because of the narrow
range of position angles, we decided
not to attempt to use the data to de-
rive a new position for the star, but
only to see if the corrected position
was consistent with the observed
times. Using the USMO predictions for
St. Charles and the mean apparent
semi-diameter of the moon (932758},
the apparent direction and rate of the
moon's motion were determined, from
the predicted times, position an?les.
and coordinates of stars 207884 (SAC
97315 and 707908 (SAD §7332). Witn
this information, we found that a star
at the corrected position would reap-
pear later than the original predic-
tions, for the position angles shown,
by the amounts in coiumn 6, neglecting
the Watts limb corrections. Residuals
are shown in column 7, and certainly
are within the range of uncertainties
imposed by the approximations in the
analytical method and the rounded-off
values in the predictions.

Predicted Observed

Observer Lacation

Walter ¥. Morgan
Rebert L. Sandy

Las Vegas, NV

u.t.

08 03"42°% 09
Kansas City, MO 09 32 0O

uU. 1. P.A. At

PogMoasa 2820 +22%4 +26%0 -03%6
00 37 47.2 288 +47.7 +40.9 +01.3

Ccl 6 Col 7

Rick Binzel Atchison, kS 09 35 03 09 31 45.1 290 +42.] +45.8 -03.7
Berton Stevens, .Jr. Banner, IL 09 39 27 09 40 30.1 298 +63.1 #66.1 -03.0
Robert Hays, Jr. Chicago, Il 09 42 55 09 44 06.9 300

PLANE TARY OCCULTATIONS, David W. Dunham

+71.9 +71.3 +00.6

The following possible occultations of stars by planets during the first half of
1976 have been computed by Gordon laylor, Royal Greenwich Observatory:

U.T. of Possibie nighttime area
late conjunction Planet  SAQ No. Mag. ~of visibility
Jan. J1 2" e venus LAEE 6./ Antarctic
feb. Ll 14l Yenus 187342 6.7 Antaritica
beb. 27 ul 4} Juno 114514 9.2 o, Atlantae, o 0 America
March 10 ¢ M Hars 77550 B.5 Antarctica
March 10 20 724 ¥esta 110087 B.K Antarctica
March 11 0o Juno 11H410) 7.6 Arctic Doean?
March 7% P 1Y Jupiter 97684 7.0 wes Lern Louth Amertoa
The occultation of « Leminorum by Mars on April B U T dn discussed oo page L



LUNAR OCCULTATIONS OF PLANETS
David W. Dunham

xcultations of planets by the moon
nave peen called “planetary occulta-
1ians” 1r orevinous issues of acculea-
tion News.errar. Gordon Taylor has
made & strensous objection to this
termtnology, and [ have to agree with
him. When we speak of a lunar occulta-
tion, we mean that the moon 15 occult-
ing something {usually a star or plan-
et?. $¢ that a planetary occultation
would logically refer to a planet oc-
culting something {usually a star). We
will use this logic in this, and fu-
ture, issues of this journal.

The maps showing the regtons of visi-
bility of lunar occultations of plan-
ets are reprinted by permmission from

the Japanese Ephemeris for 1976, pub-
lished by the Maritime Safety Agency
of Japan. Two useful guantities have
been added to the maps: the Universal
Time hour of geocentric conjunction;
and the percent of the moon's apparent
disk which is sunlit, with a "+" sig-
nifying that the moon's phase is wax-
ing and a "-* showing that it 15 wan-
ing. Nearly always (only exceptions
are in polar areas), the event will
occur during the night in the western
part of the region of visibility if
the moon's phase is waning, and 1n the
eastern part if the phase ts waxing.
The occultation will occur about 2
before the time of geocentric conjunc-
tion at the western end of the area of
visibility, and about 2P after con-
Jjunction at the eastern end.

Dccultations of Uranus will occur on
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Feb. 20, March 18, April 15, and May
12, all visible only from Antarctica
and adjacent seas. Photoelectric ob-
servations of occultations of Neptune
would be valuable for measuyring the
limb darkening of the planet, singe
its diameter is accurately sncwr fror
observations of a Neptuntar oozl za-
tion of a star. Photoelectrc otbser.a-
tions of the reappearances of the La
ilean satellites, visible from central
Europe, on May 27 could be used to de-
termine diameters and limb darkening,
Fatrly accurate diameters of o and
Ganymede have been determined from
photoelectric observations of occu ta-
tions of stars by those satellites,
and Europa's diameter was measured
from observations of the mutual satel-
Tite phenomena which occurred during
1973.
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TIMEKUBE REVISITED
Thomas K, Campbell Jr.

As the one who first mentioned the
Timekube §in Occultation Newsletter
(vee 42, p. 15}, perhaps [ am the one
who should mention some second
thoughts.

Lately, the reception of WWY on 5 MHz
and 10 MHz, in Florida, has been very
poor, partly because of fonaspheric
conditions influenced by sunspot mini-
mum, and partly because of interfer-
ence by a Cuban broadcast station. As
1t 1s generally hopeless to try to get
WWY on 15 MHz at night (and not very
tikely during the day, at sunspot min-
imum), the Timekube has not been very
useful for occultation work recently.
The capability of tuning to 2.5, 3.33,
and 7.335 MHz is sorely missed.

Also, about the time the warranty runs
out, the frequency selector switches
start to misbehave; it becomes neces-
sary to operate the switches a number
of times 1n order to make good contact
at the desired frequency. This fault
can be corrected, at least temporari-
1y, by cleaning the switch contacts.
Remove the four screws which hald the
board to the case, and remove the an-
tenna Jack. Use a spray-on-type con-
tact cleaner [freon degreaser) on the
switches, just as you would clean the
contacts of a television tuner.

{Ed: Timekube 15 a Radio Shack item,
priced at about $50. [t is being dis-
continued, but there are still a few
for sale. [ncidentally, albthough you
may have noticed that che Observer's
Handbook has not listed 15.0 MHz for
the last several years, WWV stil)
broadcasts on that frequency. ]

USMO OCCULTATION PROGRAM VERSIONS
Thomas C. Yan Flandern

Users of graze and total occultation
predictions based on calculations done
at USMO may have noticed the cryptic
notation “Yersion - 75A -", or some-
thing quite similar. This identifies
the version of the USNO program named
"OCC" which was used in the computa-
tions. The first two digits correspond
approximately to the year of first use
of the version; changes of year desig-
nation reflect major changes in the
program, including empirical correc-
tions {based on observations) which
will change the predicted circum-
stances of events. The letter in the
designatton is sequential through the
alphabet; and changes of letter re-
flect only very minor changes 1n the
program, such as updating the double
wtar codes

Some recent OCC versions and features
are the fnllowing. Most 1975 graze and
total predictions were computed using
verston -72C-. Verston -JJA-, effect-
ive 1975 March 14, was based on all
new empirical corrections, including a
preliminary correction from the FK4 to
the (proposed) FKS celestial coordin-

ate system. A bug affecting the proba-
ble error of the star’s position was
corrected. In addition, the program
was modified to produce punched cards
for use in automatic profile plotting.

Yersion -73B-, effective 1975 June 13,
included all double star code updates
through o.x. 1, #4, and was the ver-
sion used in the initial computations
for most 1976 predictions.

Yersion -74A- was an intermediate ver-
sion used tn the construction of -75A-

yersion -75A-, effective 1975 August
8, contained new empirical corrections
based on recent comparisons witth cb-
servations, and is overall slightly
more accurate than -72C-, The format
of automatic profile plotting cards
was slightly revised, and double star
codes 1tsted in o.n. 1, #5 were in-
cluded.

version -75B-, effective 1375 Septem-
ber 17, contained some of the double
star codes listed in o.N. 1, #6.

version -75(-, effective 1375 October
16, is the current version, and will
be used for at least some 1977 predic-
tions. In addition to the rest of the
double star code updates in :o.w. I,
#6, it contains new coding which will
permit occultations of planets to be
included along with the regular total
occultation predictions, beqginning in
1877

THE SCIENTIFIC VALUE OF
GRAZING OCCULTATIONS

David W. Dunham
and
Thomas . Van Flandern

The most obvious use of grazing occul-
tation observations 1s to study the
moon's motion in ecliptic latitude.
The lunar laser ranging experiment
gives unprecedented accuracy in meas-
uring the moon's distance, while ob-
servations of total occultations give
precise information about the moon's
ecliptic longitude with respect to the
stars. Grazing occultation observa-
tions measure the moon's cross-track
motion, which is determined mainly by
the inclination and longitude of the
node uf the moon's orbit, elements to
which the other observation types are
relatively insensitive. Problems with
obtaining agreement between the pre-
dicted and observed motions of the ob-
Viguity of the ecliptic (which in turm
affects the system of stellar proper
motions, and the inferred mass and ro-
tation rate of the Galaxy), and of the
longitude of the node of the moon’s
srhit, can be resclved or brouyht into
sharper focus with grazing occultation
wata. It ic presently planned o uswe
111 three types ot data 1n combined
sotutionsy to improve all lunar orbit
parameters. [n particular, the nrien
tation of the fnertial system implicit
in the laser ranging observations with
respect to the fundamental reference
system [ ¥4, and the offsets in thres
dimens ions ot the tenter ol the Watts

limb correction datum from the lynar
center of mass, can only be determined
unambiquously in such a combined solu-
tion.

The graze observations pruvide rery
accurate data about lunar limt oro-
files. Heights of the order of 17 me-
ters can be resolved. (Unfortunately,
lunar arbiter photographs have neither
the setenodetic control, nor the
earth-based perspective, needed for
Tunar profiles, the spacecraft posi-
tions and orientations were too poorly
known. ) An errvor of Q%2 in position
angle for Watts' reference datum was
discovered from early graze cbserva-
tions. Studies to determine other
small systematic errors in the Watts
datum, such as ellipticity and varia-
tions in size or shape with 'ibra-
tions, are in progress, but observe-
tions over a complete 19-year nodal
cycle will be needed for a compreher-
sive analysis. Graze data greatly ‘m-
prove Lhe separability of parameters
when combined with total sr-. tat o~
data, which in turn enable tre 217 .-
tions to give more accurite estimates
of interesting values 5. - as the rate
of change of the gravitational con-
stant,

Since the moon occults stars over a
large region of tre sky, ard since %<
motion can be described to high accur-
acy mathematically, it can in princi-
ple be used to determine a very accu-
rate dynamical system of stellar right
ascensions and declinations. The rela-
tive accuracies attatned with graze
observations are on the order of a few
hundredths of a second of arc. Prob-
fems with varifations in the dimersions
of the reference sphere for limb cor-
rections with librations, plus errors
in individual star positions, will
need to be studied and eliminated be-
fore an accurate reference system in
the zodiacal regions can be determined
dynamically from occultation data.

Due to the grazing geometry, observers
often see the components of a close
double star disappear or reappear in
two steps. Stars with separations as
small as 0.01 arc second can be re-
solved, about an order of magnitude
improvement over standard visual meth-
ods, and nearly as small as binaries
which can be resolved by photoelectric
observations of total occultations.
Grazing and photoelectric total occul-
tation observations can detect anc
measure double stars too close for the
usual visual and photographic methods,
yet too far apart for their radial
velocity difference to be distinguish-
ed by the Doppler effect in spectrad.

The yoluntary efforts of amateur as-
tronomers around the world to collect
observations is, of course, essential
to the survival of the program. Some
groups have built rather expensive
apec 18l equipment with which to mare
the nbyervalion, Many thousands st
man hours of work for the program have
been contributed Ly the mout enthust
astic individualy. This i+ ane of the
fow astronomical endeavors where large
nunbers, of amateur whyervers olitaln
datd ot sotentiflc value which rrulid
not, fur the most part, Le ohtalned at
protessional phuervatories
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GRAZES REPORTED TO IOTA
David W. Dunham

Read "The Scienti{fic Value of Grazing
Occultations™ on p. 66. A slightly
different earlier version was used on
my unsuccessful federal grant applica-
tions over a year 2qo. Thomas Yan
Fiandern and | decided to publish the
article here in order to help you ob-
tain the support of local observers,
those running predictions to get com-
puter time etc

Predictions of north and south shifts
based on vale Catalog positions are
now Deé'ng computed by Joha [, Phelps,
Jr_, BR2) W. 167th Place, Orland Park,
IL 60462, for observers in the C-Re-
gion {mainly the midwestern U. 5. and
central Canada, those observers who
recelve thelr predictions from Jpseph
Senne, Rolla, MO), and by Thomas H.
Campbell, Jr.; 5405 98th Avenye; Tem-
ple Terrace, FL 33617, for observers
in the southeastern and south central
U.S. (D- ané E-Regions). Reguests for
shift calculations should be sent soon
(preferably within a week) after re-
celpt of predictions, since Phelps has
to make special arrangements to visit
a distant library to lock up the data,
and can only do this about every three
months . Camphbell has easier access,
but has to schedule his time carefully
due to evening college work and other
outside projects. A self-addressed
postcard should be sent, along with
the 1.(. and/or SAQ number, date, po-
sition angle, and expected number of
observing stations for each graze for
which a shift 15 gdesired. For observ-
ers mot in areas covered by Phelps or
Campbell, Yale shift requests should
be sent to me if 5 or more stations
are planned. AGK3 (only covers the sky
north of dec. -2°) shifts for all ob-
servers are available from me if 3 or
more stations are planned. These
shifts are useful for improving the
positions only of stars whose gosition
source, listed in the heading of the
predictions, is 2.C. or G.C. The other
catalogs used are more accurate than
Yale or AGK3, Also, it might be useful
to check graze observation lists in
previous issues of o.n., to see if a
graze of the star has been observed
previously. If so, and if an ohserved
shift was reported, that would he bet-
ter to apply than any Yale or AGK3
shift we could compute. The shifts re-
ported in the Jists are now with re-
spect to the computer-produced pro-
files, which include many empirical
correcticons . Readers are reminded that
a description of the computer-produced
(ACLPPP) profiles now being distribut-
ed to most observers is on p. 46 of
Jast August's issue. The pasition an-
gle of graze given on the ACLPPP pro-
file is for a point in the limit close

{usually very clese) to the point in
the line which is closest to the ob-
server, while the U.T. and coordinates
given on the lower left side are usu-
ally for another point, often much
farther away {usually west). Watts an-
le and cusp angle have also been ad-
justed to the close point to give a
more useful presentation of the pro-
file for the observer.

The Mira variable star U Orionis
(205115} is now undergoing a series of
occultations. It will be at minimm
light during the early spring and will
not be cbservable for the next several
months during accultations. Its next
maximum witl be late in the summer.

The results of Robert Sandy's expedi-
tion for the graze of the FK4 star i
Piscium (Z.C. 3494) on November 13th
have helped to define the lunar pro-
file in a previously poorly observed
part of the southern Cassini region.
The computors have been sent correc-
tion data for the ACLPPP to fnclude
these results, along with some others
for the northern Cassini region, sup-
plied by Richard Nolthenius, based on
an expedition he led on 1974 Sept. 12.

Paul Maley's expedition for the graze
of 21 Sayrttarii {7.C. 2666) on Octo-
ber 11 was the most successful effort
of 1975, Perhaps most remarkable was
the fact that he got the final report
to me within two weeks of the event,
amazing for such a big expedition with
$0 many timings. Another expedition
for the graze, near Daltom, Georgia,
jointly led by Emil Voicheck {Chatta-
nooga, TN}, Mike Heynolds (Jackson-
ville, FL}, and me, obtained about 25
timings; the exact number is not a-
vailable yet since the timings made by
the Jacksonyille observers {who manned
half of the stations) have not yet
been received. When the timings for
all expeditions are added up, the
graze will occupy the #3 position in
the top dozen list (see p. 16 of the
1914 October issue). The Houston, Tex-
a5 observers led by Maley have an op-
portunity to observe another graze of
the star this month

Steven Bourgeofs' expedition from Al-
buquerque, NM, for the graze of 53
Tauri (7.C. 633} during 1975 March 19
netted six relative timings; short-
wave time signals failed to be record-
ed. However, from their known position
and the numerous accurate timings made
by expeditions east and west of New
Mexico, it will be possible to estab-
ligh absolute times with careful re-
duction calculations, as soon as the
Albuquerque report is received. This
means that the total number of timings
made during the graze was 154, quali-
fying 1t for the #5 position (#4 be-
fore October 11).

David Herald's Z0-station expedition
{the largest number of stations of any
during 197%) for the graze ot Spica in
Australia on November 29 (see the New
Double Stars section) netted "at least
103 primary events. " It will certainly
quality fur the top dozen, especially
when the timings for the other compo-
nents are added. It 1+ at Jeast the
second most sutcessful expedition in
the Southern Hemisphere {unless South

Africans did better during a graze of
Spica the next month} and, considering
the thin crescent moon, lst-magnitude
star, and the nighttime circumstances,
must be one of the most spectacular
grazes ever observed.

0f well over a hundred grazes which he
has pbserved, Richard Molthenius cun-
siders the graze of » ¥irginis (Z2.C.
1815) which he observed on November |
to be the most spectacular. Due to the
neqative cusp angle, the graze was not
im our usual graze prediction cover-
age, being just outside of a limit in
USNO's graze selection program. At 5%
sunlit, the cusp was so thin that it
was substantially dimmer than the
star. Molthenius found put about the
graze from a "GRAZE NEARBY" message in
his USHO total occultation predictions
{with "extended graze radius option’;.
The sun's altitude was -4°9 at Mol-
thenius® location.

A couple of volunteers have heg,r tre
slow job of keypunching the ja-;#
backlog of graze chservatinns not row
in machine-readable form. & few more
workers would be welcome. New report
forms will be designed to make the
keypunching easier for futyre events,
and will he distributed to obaervers
when the supply of the current forms
is exhausted (which will be soon)

Observers should watch for graze pre-
dictions which have only the heading,
or only one line of data. If there is
one line of data, it will not refer to
the graze in the heading, but instead
to the previously listed graze. We have
known about this problem for some time.
It only occurs when the moon is low in
the east, always so low in the past that
the graze could not be observed, s0 we
did not take the time to track the prob-
Yem down. However, Homer DaBell, John
Phelps, and Berton Stevens found two
grazes in their early 1976 (-Region
predictions like this, but which are
favorable enough that they might be
cbserved. Joseph Senne did some 1nves-
tigating and made some changes 10 the
program which circumvented the error
by specifying a special input gquanti-
ty. Follewing Dr. Senne's lead, I fig-
ured out why the error occurred (it
was rather obscure, in a part of the
proqgram written mainly by John Lotton,
Dallas, TX, several years ago). Pro-
yram changes to correct the error are
being sent to all the computors, so if
you have cne of these bad cases in
your early 1976 predictions, write to
your computor to get revised data.

when James Fox plotted the results of
his expedition for the graze of IC
2816 on October 12 onto an ACLPPP pro-
file, he found a 0%4 offset in posi-
tion angle. Paul Maley also noticed
that his results for the 21 Sagittarii
graze the night before did not Pine up
with the ACIPPP prufile. The problem
turned out to be 1n the graze program,
and was one whith was not noticed, or
wan easlly ¢ircumvented, when profiley
wers manually drawn, Hu error could be
tound in the pragram, and ] oespect
that it is 4 mathematical limitetion
uf the method. By making changes in
hoth ACLPFP and the graze prufgram, we
were able to bypass the ereor with the
help of accurate data on the Timb cor



rection cards from USNO. These program
changes were sent to the computors in
December.

An examination of many grazes computed
on both verstons 72C and 75A showed
that the difference rarely exceeded
0725, and did so in no obvious pat-
tern. Due to the small size of these
shifts, 1t was decided that no program
c¢hanges were needed for the "75" ver-
sions.

Although the two expeditions | led on
Movember 1! were on the same U.T.
date, they were during separate local
nights, 19 hours apart. Nevertheless,
the shifts for the two grazes were
similar, 50 the data for the first e-
vent were successfully used to get in-
to an advantageous position on the
profile for the second graze. Keith
Horne had to really hustle for the two
grazes he gbserved during 1975 Septem-
ber 29, since they were separated by
12 miles and 27 minutes. Fortunately,
*Fe moor was rather low in the east,
s0 that he left his telescope set up
'n h1s wvan and observed by opening the
side door. On 1973 March 8, a five-
station expeditior from Austin, TX,
managed to observe a similar pair of
grazes 8 miles and 27 minutes apart.

During the August 30th graze expedi-
tion, Harold Povenmire independently
discovered Mova f[ygni. The October
26th graze near Princeville, IL, was
rather easy 1n spite of the -271 sun
altitude. The moon was 60" high

Starting with this issue, I've decided
to include all reports received , in
the list, whether they were made be-
fore or after 1974 January | This may
stimylate some tardy “"graze turkeys”
to get in their reports (yncluding a
few of my own).

The expedition for the grare of Z.(.
3320 (Situla or « Aquarii) on 1973 Ce-
cember 7 had a north shift of 172 on
the then-turrent version, but 7ero on
75 versions with ACLPPP corrections
applied (this is the shift listed; the
observations of this FK4 star, along
with others observed that month, were
important for determining the empiri-
cal corrections we are now usﬁng).
Situla is sti111 being occulted, and at
least three other successful expedi-
tions have observed grazes of the
star. One was in the U.S.S.R. in 1973,
according to Or. A, Osipov, Kiev, U-
kraine. Observations of future grazes
of Situla will have special value for
studies of the moon's orbit and pro-
file.

The grazes of the twa 5.2-magnitude
stars 64 and 71 Oriomis {7.C. 913 and
547) on 1976 March 10 U.1., both visi-
ble from northern California and
southern Mevada will be especially
valuable for studying the moon's
nerthern l1mb over a large range of
position angtes {or Watts angles) and
w1ll be a valuable check of the north-
ern Timit empirical cerrections used
in ALCPPP. The graze of 64 Orionis al-
50 passes near Albuquerque, NM; Dal
las, 7%, New Drleans, LA, and Miami,
FL. where there will probably be fx-
peditions {see p. 12 of the
clrarion sSuppdoment }
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Location Sta Tm
Freehold, NJ 1) 27
Huntington, NY 5 9
Cave Pt W Austrl. 1 2
Longwy, France 2 B
Palm Bay, FL 714
Stuart, FL 5 24
Fukuchiyama,Japan 1 2
Hamamatsy, Japan 1 2
Canberra, Austrl. 3 13
Corn Creek, NY 1 2
Palm Bay, FL 210
Homestead, FL 3]
Wynola, CA 1
Buckley, 1L 11
Cooma, Australia 3 18
Tarpon Springs,FL 1 1
Randsburg, CA 1
Boulder City, NV 2 4
Lucerne ¥alley CA 1 1
Stoddard Ridge,CA 1 1
Brighton, W[ 1 2
Perris, CA V10
Withamsville, OH | 1
Katy, TX 18147
Ldwards, MS 14
Clinton, MS in
Rochester, MN 525
Lockhart, CA 1]
Yermiiion, (K 1 4
Toltec, AZ 1 0
Yail, A7 12
Spring Lake, FL 1 O
Ldgewater, FL 2 4
Amado, Al | I
Searchlight, K 2 7
Victor, A 11
Princeville, IL 7 40
Tucson, AZ 11
Continental, Al 1 4
Satellite Bch.,FL 1 O
La Fox, IL 5 6
Cincinnati, QH 1 5
Buckley, IL 212
Green Yalley, AZ 1 2
Warner Springs,CA 2 6
Marana, AZ 1 8
Needlies, CA 321
Bumble Bee, A7 110
Manilla, IN T
Rillito, A7 17
Terrill, KY 4 14
Red Rack, A7 1T 6
Mercury, NV 3 6
Bateswille, 1IN 216
Bay Village, OH 1 &
Odessa, MO 2 6
North Lake, Wl 41
[1 Descanso, Mex. 2 7
Pocahontas, MS 2 2z
Stouart, FL 312
Rockledyge, FL Z 13
Radec, CA 2 4
Hastings, MN 1 4
vlondyke, A7 1 10
Heekin, kY 6 14
Samsula, FL o4
Griman, 1 1
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Organizer St WA b
Trudy Bell D167 -%
Trudy Bell ME7 -5
Harold Povenmire

Jean Bourgeois

Harold Povenmire

Harold Povenmire

Uehara

Motonobu Tonomura

David Herald

Walter Morgan 178 26
Harold Povenmire S
Harold Povenmire

John Hildebrand

John Phelips L LT
David Herald

Thomas Campbe'! 0

Keith Horne

Walter Morgan

Keith Horne 358
Keith Horne 358
Berton Stevens

Keith Horne 180
David Qunham 167-24
Paul Maley D1E5-41
fobert Schiffer 0165-41
Ben Hudgens J165-41
James Fox I5168-45
Keith Horne 1€
Gary Ringler 173-%1

Richard Holthentus>ENI174-61
Richard Nolthenius 170-60
Thomas Campbell CN358 44
Harcld Povenmire CN358 44
Richard Nolthenius CN358 45

Walter Morgan

Frank Clsen

Bart Benjamin 45192 58
R. Nolthenius C6NI5E 64
R. Ngokthenius 01R1 6%
Harold Povenmire

Homer DaBol!l C3N354 77
David Dunham 0gl 71
Johr Phelps 95178 €8
Robert Lasch 13N180 66
Keith Horne 185
Richard Nolthenius 0186 66
Walter Morgan

Richard Nolthenius f 2 &7

David Dunham 167-4F
Richard Nolthenius TR5166-47
David Dunham 6517¢-E4
Richard Nolthenius 1NNTGS-65

Walter Morgan

David Dunham BSIT1-67
Gary Ringler 177-60
Robert Sandy C177-50
Paul Murn

Keith Horne 10N187 7
Ben Hudgens N
Harold Povenmire

Harold Povermire

Feith Horne 15N1ET-63
James Fox 1 N177-61

Richard NoTthenius 1ONTET-65

Pavid Dunham LANYZ6,- 41
Harald Povenmire

John Phelp. (A A&
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OCCULTATIONS OF MESSIER OBJECTS
David W. Dunham

Richard Moithenius noticed that during
the morning of 1975 October 2B, about
half of the open cluster ME7 in Cancer
would be occulted by the 441 sunlat
waning mocn as seen from his area. He
observed a graze of an 8.9-mag. SAQ
Ltar, an cuter member of MW&7, just he-
fore the cluster was occulted. The ob-
servable cccultations “were all reap-
pearances and [ didrt get any timings,
but all those dozens of 10th mag.
stars against the earthshine looked
really beautiful,” according to Nol-
thenijus.

A long series of occultations of M67
15 now in progress. The cluster’s to-
tal magnitude 15 & 1, but 1L is com-
posed of about 65 tenth-magnitude
stars spread over an are3d about 15° in
diameter, half the moon's diameter.
Due to the faintmess of the stars and
the fact that the moon will be nearly
full, the January and February occul-
tatigns will not be observahle. The
*able below 1ists occultations of the
ciuster for tre rest of the first half
of this pear, based on University of
Texas predictions computed by Frank
Fekel using input data supplied by me.
The moon's phase w11l be waxing {so
disappearances w111 be at the dark
Timb] for al) events 1n the list. The
moon w!ll probably still be too bright
to see mast of the members of M&) dur-
ing the occultation 1n March.

1976  Approx 1
Date U. T. 5ol

Nighttime Area of
Vistbility

Mar 13 2“- Jh $7+ North America

Apr 9 12 -14 69+ Asia, northwest Pa-
cific Ocean

May 6 20 -2} 46+ Furope, n. Africa

June 3 7 -3 24+ U.S5. A, Mexico,
Caribbean east of
longitude 1007 west

Jun 30 7 - R 8+ North-central Pa-
cific Ocean

The May & and June 1 events should be
the best, and visible from heavily
populated areas. They should present
good photographic opportunities. Use
the largest available telescope and a
tape recorder t0 accurately time many
events in quick successien, as during
a Pleiades passage. Draw & diagram of
the cluster as you see it before the
occultation and number the stars, to
make 1dentification of non-SAQ stars
as easy as possible, 8.0-mag. SAD
98178 15 12' east and 5' north of the
center of the cluster

Mol thentus has compiled a list of twe
doren other rzodiacal deep sky objects,
brighter than mag. 10.0. They dare
mostly open and globular clusters, but
two are diffuse nebulae (M8 and M20),
one 1. a planetary nebula (Saturn Neb-
ulal, and one 15 3 Supernovy remnant
Crah Nebulal A serves of ociulta-
trons af the Crab ended recently and
was a* gorat anterest to X-ray astron
amers  Lalculations are in progress to
detprmine which of these objects are
now betnyg pDeculted. The nocultations
of individual members ot only the
braghter open clusters are Tikely o
be gbservable, and then unly at tavor

able lunar phases. Most of the bright
open clusters have been well studied,
and lists of the positions of their
member stars are available. These
could be used to compute detailed oc-
cultation predictions, as has been
done with the Pleiades, and hopefully
will be done for cther clusters in the
future. Some astronomers at the Uni-
versity of Texas have been interested
in observing pccultations of smaldl
planetary nebulae photoelectrically to
medsure dicurate diameters, and have
romputed some predictions for McDonald
Observatury, but [ have heard of no
successful observations

The May 6 and June 3 events should be
the best, and visible from heavily
populated areas. They should present
good photographic opportunities. Use
the largest available telescope and a
tape recorder to accurately time many
events in quick succession, as during
a Pleiades passage. Draw a diagram of
the cluster as you see it before the
accuitation, and number the stars, to
make 1dentification of non-5A0 stars
as easy as possible. B.0-mag. SAOD
98178 is 12" east and 5" north of the
center of the cluster

Molthenius has compiled a list of two
dozen ather sodiacal deep sky cbjects,
all but three of them Messier objects,
brighter than may. 10.0. They are
mostly open and giobular Clusters, but
two are d1ffuse nebulae (M8 and M20),
one 15 o planetary nebula [Saturn Meb-
ula), and one 1s a supernova remnant
{Lrab Nebula). A <eries of occulta-
tions of the Crab ended recently and
was 0f great interest to X-ray astron-
omers . Caleulations are in progress to
determine which of these objects are
now being occulted. The occultations
of individual members of only the
brighter ppen rlusters are likely to
be observable, and then only at favor-
able lunar phases. Most of the bright
open clusters have been well studied,
and lists of the positions of their
member stars are available. These
could be used to compute detailed oc-
cultation predictions, as has heen
done with the Pleiades, and hopefully
will be done for other clusters in the
future. Some astronomers at the Uni-
versity of Texas have been interested
in observing ctcultations of small
planetary nebulae photeelectrically to
measure dccurate diameters, and have
computed some predictions for McDonald
Observatory, but | have heard of no
successful observations

ANOTHER ELFCTRONIC STOPWATCH
Walter V. Morgan

The HP-5% pocket calculator has a
built-1n electronic timer, as has been
mentioned tn waatatyia Newsietter. |
have just learned that the HP-45 also
has this, bt untortunately without a
precise time hase. However, it does
appear to be quite stable, <o [OTA

meribers wha have aceess tooan HBP-45
may tind 1t psetul inosome cases, dp-
plytmg a calibration multiplivr atter
the tinng. For whatover valde tt may
have, here 1 how bpoaseoan HP-45 a4 g
1 atner

Swrtoh NG Presss HUE D Peescs s tane

ously 7,8,CHS. Four pairs of zeros
should appear. (If they do not, repeat
RCL, and 7,8,CHS. The problem iy most
Tikely in the simultaneity of the
pressing. [ recommend the three migdle
fingers of one hand, with the raicula-
tor on a hard surface. ) Press (K% tp
alternately start and stop the *:me,
displayed as HH. MM 55 55 [EX will
alternately suppress and display the
bundredths of a secomnd. Pressing any
digit 1 through 9 will <tore time in
that register, which may be recalled
later after the timer is stopped. The
time of stoppping 1% recalled by pres-
s5ing zero. Return to normal operation
with ENTER, or decymal. Tf 11 15 de-
sired to start with some non-zerg
time, simply enter that time as
HH.MMS555 {or just part of those)
prior to pressing RCL.

My HP-45 runs about 101 slow, reguir-
ing a correcting multiphier of 1.10%
when on AC, and 1.102 on battery.
Quite protably there 15 some depender:-
cy on battery condition and terpera.
ture. In view of the atcurar es rerle:
by IOTR, this may turn o * %o te 3 3.
timer, but a fun toy, at  cast

[Ed: We note that Edmund Scientific
Co. Yists am electronic digital sto-
watch, at $120.00. Accuracy '% stated
to be 000012, hee therr cata'oyg for
other specifications. We nayve rut seer
one. We would be happy 0 pab’isn a
brief report by an actua’ uner. ]

OM WEATHER FORFCASTS
N, P, Wigth-Krudsen

[Ed: The author ranked #] 1n the 1973
Total QOccultation Tally and #Z in
1974. See occultaricon Newsietter, !,
22 and 39, This note accompanmied his
coupon for 1974.]

Surely, I shall not hold the same top
rank, as in 1973, due to the moist-
ness, damp, and fog, accompanying qur
rather mild winter, now and a year a-
go, although the fact that my number
of over-nightings at "Dorthens Huus®
(my land-house observatory) was some
10% higher than formerly shows that |
was no less persistent irm tryving to
take advantage of clear rignts

1 am much 1ndebted to weather fore-
casts for the degree of success | have
enjoyed. But even if I pay some atten-
tion to the immediate fogrecasts, | am
much mare interested in the general
weather situation reported - with high
pressure zones, depressions, etc. -
and in follewing the movements of
these features by a comparative study
of the successive reports. This gives
a sort of "second derivative of the
weather”, considering a forecast t-
self as a "first derivative” - to be
applied for an 1oterpretatinn of ob-
servation on actud] weather features.
It is my opinion that the most common
reasony tor tailure of an actual weq
ther forecant are the facte that wea
ther development tay run faster or
slower, or deprenstons may ove nther
Wi, than predioied Yoy woeunie eatent |
thesi= can b taken tnto consbderat lon
Ly ~uch “onmpavat tve Lisbening’ T
furer oty



