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OCCULTATION OF KAPPA GEMINGRUM BY FROS
David W. Dunham

J Meeus, Erps-Kwerps, Belgium, and M.
Gaven, Worcester Park, England, have
pointed out that the 3.7-magnitude
star Kappa Geminorum {Z.C. 1170,
spectral type G5) will be acculted by
the minor planet 433 Eros on 1975 Jan-
uary 24.02 1i.T, Predictions by Brian
Marsden reported in [.A.U. Circular
No. 2695 shows that the path will be-
gin north of Fargc, North Dakota, pass
3/5 of the way from Minneapolis to Du-
luth, Minnesota; very close to Wausau
and Green Bay, Wisconsin; near Lansing
and Ann Arbor, Michigan; between Akron
and Cteveland, Chig; Near Pittsburgh,
Pennsylvania; between fredericksburg
and Alexandria, Yirginia; over Cape
Charles, ¥irginta, over western Puerto
Rico: about 50 km east of Caracas,
Venezruela; across westermmost Brazil;
and entering the Pacific about halfway
between Lima and Arequipa, Peru. The
estimated path uncertainty is 300 km,
so the path might go over cities such
as Minneapolis, Milwaukee, Detroit,
Washington, Baitimore, Norfolk, San
Juan, or Caracas. The path width is
expected to be only about 15 km wide,
with the occultation lasting perhaps
as long as a tenth of a minute. An oc-
cultation of Kappa Geminorum's 8.2-
magnitude companion (separaration 7'0
inp.a. 238°) will occur some 1000 to
1500 km farther east.

During the next few months, the posi-
tien of the predicted path will likely
be improved with recent observations.
As it stands, there is only about 1
chance in 20 that an observer in the
vicinity of the path will see the oc-
cultation, We should try to spread as
big a net as posstble 1n order to
catch the event. We should coordinate
plans by deffning several parallel
tracks at 5-km intervals (these could
be plotted on aeronautical charts of
1:500,000 scale) and make plans to
have ogbservers within 1 km aof each of
these tracks. If possible, we should
have a few observers along each track,
separated by perhaps 200 miles along
the track, due to the bad weather at
that time of year. Clear areas in high
pressure zones tend to be relatively
small {in January, but hopefully one
set of observers will be in one. Fach
observer should be equipped with a
portable short-wave radio and tape re-
corder, and hopefully a cheap, simple
photometer (plans for which probably
will be published in a future {ssue of
Sky and Talasoope) attached to a tele-
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scope fn order to get an accurate rec-
ord of the event, Since the event will
be easfiy visible witn pinocuiars, and
even the naked eye, amateurs might
publicize the event ir their area,
showing an all-sky map and inset of
hemini to show how to Tocate the star.
Timings might be made by many people
by recording a pre-selected AM broad-
cast station, which couid be calibrat-
ed with a WWY master tape, as we often
do for grazes. flut even without tim-
ings, observations by many people 1n a
metropolitan area could pinpoint the
path, and determine the width of Eros
perpendicular to the path, very accur-
ately. A lot of coordination at the
regional and local Tevel will be need-
ed to take full advantage of this unu-
sual opportunity.

[Ed: As per phone conversation, David
W. Ounham (Dept. of Astronomy, Univer-
sity of Texas, Austin, TX 78712) will
be overall coordinator. Those inter-
ested in taking part should contact
him, or their regioral or local coord-
inator, if known., As of 30 Sept., the
only such assignments are for the two
northernmost regions: James H. Fox
(8301 1sle Av. S., Cottage Grove, MN
55016) for the region from North Dako-
ta to central Wisconsin: and Homer F.
DaBoll (& N 106 White Dak Ln., St.
Charles, IL 60174} fcr the region
roughly along the western side of Lake
Michigan. Lower Michigan and Ohin
probably will be the next region. A
Pennsylvania to ¥irginia region might
round-out coverazge on the North Ameri-
can mainland,]

ABOUT THE NAME

We find ourselves in the embarrassing
position of having promised something
which now seems pointless.

A number of name suggestions have been
submitted, which seems to imply that
some subscribers would favor a name
change. We thank those who <ubmitted
suggestions, and feel that some are
very appropriate, and show consider-
able ingenuity. A1l names submitted,
to date, are listed here. We leave it
tc you, to decide which suggestions
were submitted seriously, and which
with tongue in cheek.

"Occultation Mewsletter", "The Occutt
Messenger”, "The Graze Gazette", "The
Hidden Star", "The Cloud", "The Tem-
pest', "Curse of the Ocrult”, "Now You
See It, Now You Don't", "Star and
Stopwatch”, "The Shadow", "Grazing
Times", "Vanishing Point”, "Flash",

Lane, St.

60174 . 5. A.
"Bl1ink", and "Clguded Contact".

Charles, 111inois

However, we have received such a flood
of neqative comments about changing
tne name, that although there is not

a4 total consensus, the weight of opin-
ion seems to be so overbalanced toward
retaining the original name that it is
inconceivable that any other individu-
al suggestion could win against "Oc-
cultatfon Newsletter”. We are suyre
that we would only waste time, money,
and pestage by proceeding to a vote.

You will notice that our masthead has
been redesigned. The version which ap-
peared on Vol [, No. T represented our
personal effort. The redesign is the
work of the editor's father, Raymond
F. DaBoll, a well-known designer and
one of the World's foremost calli-
graphers.

PLANETARY OCCULTATIONS
Conducted by Mike Reynolds
Recent abservations

1 March 1974 - Dccultation of Mars by
a 42% sunlit Mcon. Ancther report has
been received concerning the total oc-
cuttation of Mars {See Vol T, No. 1
for earlier reports). R. Pike, Missis-
sauga, Ontario, reports that he ob-
seryed the second contact of Mars.

2 March 1974 - Occultation of Saturn
by 2 64% sunlit Moon. Three more re-
ports have been received (See Vol I,
No. 1 for earlier reports). D. Hall,
Leicester, England, reports that he
obtained timings of lst and Znd con-
tacts of the ring system, Ist contact
of ring 8, and st and 2nd contacts of
the ball. He also attempted to time
the jmmersion of Titan, D. Lemay,
Rimouski, Quebec, ohserved the total
occuitation thru thin clouds. D.
Bohme, German Democratfc Republic, ob-
served all 4 contacts of the planet

17 July 1974 - Occultation of Venus by
a2 6% sunlit Moon, The most spectacular
planetary occultation of this year was
marked by both good and bad weather.
Some 30 reports have been submitted,
mentioning 95 observers. Others should
be Fisted, but their names were not
given by the group leaders. Please
send any add{tional reports of obsery-
ations to either Dr. Dunham or me,
Many observers attempted to time, pho-
tograph, or just watch the total oc-
cultation, which was described by many
as the most impressive occultation
they had ever seen. (bservers reported
seeing a bright glow seconds befaore



venus' -3.4 magnitude disk began reap-
pearing., Weather and low Moon altitude
or interfering Sun altitude were prob-
tems for many observers, especially

low Moon alt{tude for 1st and 2nd con-

Name Home Location
Benjamin, B. Peoria, IL
Bishop, R. Avonport, N.5.
8lundell, B, “anhasset, NY
Balster, R. Alexandria, VA
Brooks, J. Chatham, VA
drown, L. Little Rock, AR
Carney, H. Jacksonyille, FL

MHckinson, W,
Oiedrich, D,

Norfolk, VA
Elyria, OH

Dolan, G. New Canaan, CT
Ervin, M. Jacksonville, FL
feliers, D. Tapeka, K5
Fisher, J. Little Rock, AR
Freyaldenhoven, €. Little Rock, AR
Garber, G. Norfolk, VA
Gefsert, T. Topeka, KS
Green, D. Boone, NC

Green, F. Wilmington, DE
Green, W, Orlando, FL
Griese, J. Mew Canaan, (T
Harrington, P. New Canaan, CT
Hays, R. Chicago, IL
Henderson, R, Farmington, IL
Hagan, G, Jacksonville, FL
Keller, 0, Lebanon, PA
King, M. Ferquscr Cove, N.S.
Ktoppenstein, J. Atlantic Beach, FL
Koller, H. Newarket, Ont.
Lemay, D. Rimouski, Que.
Moffitt, H. Des Moines, IA
Mortfield, P. Toronto, Ont.
Nissen, W. Arlington, YA
Osorfo, J. Partugal

Pike, R. Mississauga, Ont.
Printy, T, Jacksonyille, FL
Ringler, G, Cleveland, OH
Rose, M. Jacksonville, FL
Roscoe, M. Jacksonville, FL
Sharpe, D. Satellite Beach, FL
Sherrod, C. Little Rock, AR
Simmons, K. Jacksonville, FL
Sfsson, D. Jacksonville, FL
Slabinski, ¥, Artington, VA
Stein, W. Bloomington, IN
Sweetsir, R, Jacksonville, FL
Sullivan, C. Hagerstown, MD
Talbert, D. Greensboro, NG
Yan landt, R, Peoria, JL
Webber, A. Chadds Ford, PA
Warren, W. Bloomington, IN
Wilds, R. Topeka, KS
Winder, R, Niagara Falls, Ont.
Wolters, D. Jacksonville, FL
Young, W. Arlington, YA

In the 1isting, “Observer” indicates
no attempt or an unsuccessful attempt
to make timings. Altogether, 95 con-
tact timings have been reported, with
54 observers listed in the table,

The partial occultation of Yenus was

tacts. The majority of observers re-
port that 3rd contact was easy to
time. Following 1s a listing of ob-
servers who attempted to time, photo-
graph, or observe the event.

Contacts Instrument
k) 4 1/2" Refl
1.4 2" Refl

? 6" Refl
1,2,3,4 6.4" Mak
1,2,3,4 6" Refl

3,4 B" Cat

3.4 6" Refl

7.4 B" Refl
1,2.,3 B" Refl
Observer {?)
Observer 3" Refr
Photographer 8" Celest
1.4 5" Refl

1,4 6" Refl

2,3 2.4" Refr
Photographer 12" Refl
Clouded-out (&3]

1,3.4 3 178" Questar
Photographer 4" Refr/200 mm Tele
1.4 Z2.4" Refr
Observer (7)

1,2,3,4 6" Refl

2,3 (?)
Observer 6" Refl
1,2,3,4 31/2" Refr
1.2 31/2" Quest
2,3 8" Ref)
1,2,3,4 3" Refr
Photographer (?)

1,2 4 174" Refl
Photographer (n

1,2,3 B" Celest
1,2,3,4 4" Refr
1,2,3,4 6" Refr
Observer 2.4" Refr
1,2,3,4 6" Refl/2.4" Refr
Observer 4 174" Refl
3,4 6" Refl

Obs. thru clouds (7)

3.4 6" Refl

3.4 6" Refl

3.4 6" Refl

2 6" Refr

2,4 6" Refl

3,4 8" Schmidt-Cass
Observer (?g

3,4 (7

1,2,3,4 9" Refr

1,3 10" Refl

2,3 4" Refr

3 4 1/2" Refl
Photographer (D]

3,4 2.4" Refr
2.3 8" Schmidt-Cass

the pbject of an ali-out effort by
many obseryers, but weather laid a
foul hand upon many expeditions. The
only successful observation was made
by N. P. Wieth-Knudsen, with his

wife's assistance, at Savsjbn, Sweden,.

They report that they cbserved about

50-75% of the occultation, the rest
being obscured by clouds. G. Nash,
Dorset, England, reports that he and a
group of gbservers travelled to 0jg-
vik, Norway, but were caught by lousy
weather. [n the United States, where
the avent was consfdered more favora-
ble because of the Sun altitude, there
were several expeditions attempted. D,
Harvey, Omaha, NE and J. Kloeppel,
Sioux City, A, both attempted ‘he
qraze near the Nebraska-Ilowa border,
but were foiled by a narrow band of
clovds in an otherwise clear sky. M.
DaBoil, St. Charles, IL led an expedi-
tion at Sundell, M[, which included J.
Phelps, Calumet Park, IL and J. Zoda,
Mapie Park, IL. Mr. DaBoll reports
that they enjoyed the dry and rels-
tively mosquito-free interior of their
car while watching for non-existent
breaks in the cloud cover. The major
expedition was led by J. Fox, Cottage
Grove, MN. Tt Included 22 timing sta-
tions near Osseo, WI, and a sub-group
of 6 timing stations, under D. Dunham,
Austin, TX, about 15 miles farther
east, near Fairchild, plus many other
observers, not named here, who planned
to photograph, or just watch. In the
Osseo group were D, Barnes, (Twin Cit-
fes) MN; D. Church, Schaumburg, IL: A,
Drabik, Lockport, IL; J. Fox; R. H{li,
Greensboro, NC; T. Hise, Cedar Rapids,
[A; J. Hoff, St. Paul, MN; L. Jahn,
Naperville, IL; G. Jallen, St. Paul,
MN: D. Joyce, Chicago, IL; D. Junek,
St. Paui, MN; L. Loper, Merritt [s-
land, FL; F. Olsen, Cedar Rapids, IA;
E. Peiffer, St. Paul, MN; H. Poven-~
mire, Ind{an Harbor Beach, FL; P. Rai-
mondi, Naperville, IL; M. Reynolds,
Jacksonville, FL; B. Stevens, Chicago,
IL; J. Stewart, {not known); D. Tate,
St. Paul, MN; D. Tweet, (Twin Cities)
MN; and C. Yaughn, Jacksonville, FL.
The best that can be said about the
weather at Osseo is that some stations
did see a hint of where the Moon was.
The group &t Fairchild consisted of £,
Bram, St. Louis, M0; D. Dunham; S.
Griffith, San Antonio, TX; B. Labadie,
Tulsa, COK; D. Ray. San Antonio, TX;
and M. Stone, Kirkwood, MD. At Fair-
child, Yenus and the Moon were seen
for about 2 minutes, but only between
3rd and 4th contacts, so no timings
were obtained. So, 1t appears that the
cloud Tayer extended along the graze
path. Once again, 1f you have not sent
in your data for this event to either
Dr. Dunham or me, please feel free to
do so0.

Upcoming Planetary Occultations

16 October 1974 - Occultation of Mer-
cury by a 2% sunTit Moon. The closest
planet to the Sun will be occulted by
the Moon, near noon, on Wednesday,
October 16th, for observers in the
southwestern United States. The 2%



sunlit Moon will e only 170 nant of
the Sun and probably not yisihle in
the daylitoht. Mercury will be of mag-
nitude +0.1, with 4 9 di<k, 20t of
that disk illuminated. Mercyry might
he Jocated with setting ciriley, using
the R and dec. M fferenres from the
Sar (1T 1™ eagt, B oS woutnt, or by
crrntang Lo stars the night betore the
sverl, as was done for a daytime grarze
oF dupiter '\\ E T R A T J
Tang p ..‘“'Jf?‘\%. The Telesaoe ounl
sanuld be frwed, or the e as it ong,
vrll preserved. The siar snousd be lo-

cated and the mount fised, Py eifher
nasking Lape or marking rencil. Three
corsthicinies Tiete D et Clafnit, Tl

best possibility is Theta Capricarni:
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(1200 W, 36.0 N} R Won7a .6
5. California N R0k <20
(7.7 W, 33.0N; R 9 0B.B 0.8
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Path of Occultation of Mercury - 18 Dctober 1574

In reginn 1, only the reappearance will be visible, ) o
In region 2, both the disappearance and the reappoarance will be viciple.
1n reqion 3, only the disappearance will be visible B
{Reprinted by permissian from tne Japanesa Fohemeriy 1374, pubiiched hy the

Hydrological Department of Japan}
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The northern limit of the occultation
passes 17 miies sauthwest of Portland,
Oregon (18:29 U.T.}: 100 miles south-
west of Salt Lake City, Utah [1R:47),
36 mrles northeast of Albuguergque, New
Mexico (18:57); 15 miles northeast of
San Angelo, Texaw (19:10Y; & miles
southwest ot Ausfing, Texas (19 16),
and 60 mile Lontnwest of tiouston,
Toxan 119 000 tnw Thomtle wide wtreig
[ MR A N RICRRE S SR, TR ST ST
Feriin o Gudaiied, st Long are g
vailal e from Jayvid W. Dunham
Jepartment of Astrongmy
Untversity of Texas
Austin, TX 78712 "5 A,
The occultation will also be visible
from Mexico, tne Caribbean (except the
Bahamas}, and northern South America
{the event occurs after sundown in a
small area of northeastern Brazil),

Nhservers are advised to try to ob-
serve the event from a shaded area,
e.gq., a porch, where the Sun will he
to your back and the telescope in the
shade. 1f possibie. A large instrument
with a long focal length is also ad-
visable If you attempt either the to-
tal nr partial occultation, we would
like to hear of your results, good or
tad. This will be valuable for jlar-
ning of next year's occultation of
Mercury, Please include nmames and home
cities of all team members, number of

events timed, etc.

An occulzation of Mars will
12 December 1974, at about &
being visible from Antarctica. The
partial occultation will not be visi-
kla from any major land mass.

cCur on
u.T.,

1436 Birchwood Road
Jacksonville Beach, Flortda 32250



NEW DOUBLE STARS
David W. Dunham

The table 1ists additions and correc-
tiony to the University of Texasy dou-
Sle star Yist of 19/4 May 9 not listed
othe July 1ssue. No double stars are
binpwts {0 have been dscovered during
acrultatfons cince last May, and maet
of the entries involve carrections
haved on visual nbservations provided
by Paul Couteau, Chairman n¥f the 1.A.
U Commission on Uouble Stars, at “Nice
Dbhuwervatory, France, or obtaired hy
Wilson at Flawer and Cook Observatory.
v sual data are available for nine
stars which were "discovered” during
~ccuitations: these should generally
ue vetter than the one-dimensional oc-
cultation data. However, the magni-
tudes deduced from photoelectric oc-
cultation records should be superior
to the visual estimates, so the former
have heen retained in appropriate cas-
es. As a consequence, the "primary'
for the SAQ 98132 became the second-
ary. so that 1B0” has been added to
the visual p.a. One fairly wide and
doubtful occultation double is probab-
Ty a single star, according to the
visJal observations made with the 50

NEW UNTYERSITY

SAD ZC M N MG1 MAGZ SEP PA MAG3
75542 ToX 983102 0.7 250
75867 G X492 9.7 0.05 10
ThEA6 D486 T L 5.4 7.9 015 38 7.
76152 Vv CR.4101 0.26 4
76333 v
76499 Tox7.310.5 0.3 125
76729 T X846 BE& 0.3 90
TeA14 K 8.5 B.5 0.1 BO
76920 0752 7 K 5.4 54 0.1 0
76954 0761 v A 6.5 7.5 0.51 158
77184 0B17 T T 5.6 5.6 0. 90 10.9
77221 v (3.8 9.4 0.35 146
77410 T K64 9.4 0.06 140
77776 v C 81 9.0 0.16 190
78862 vy CB.711.3 0.8B2 25
18970 v C9.5 9.9 0.77 249
79164 G X8.1 85 0.1 21
79558 1152 17 X 7.7 7.7 0.1 a7
79804 y C8.0 8.7 018 33
ands1 1329 v C 7.3 7.9 0.17 30
A0666 1363 v L 5.7 6.2 0.2% &2
BO674 1365 ¥ C 6.9 6.9 0.10 107
32227 T K9.3 9.6 0.7 40
95419 0944 ¥ [ 6.2 6.2 0.27 137
97724 y €C9.6 9.6 0.15 30
97813 Yy C9.410.0 088 N
97881 1275 T X 6.4 6.4 0.1 100
98132 v C10.0 101 0.33 224
98267 1341 T Y 5.0 5.0 OG.

98357 T X10.7 10.7 0.4 90
98955 1484 ¥y C 4.1 4.6 0.10 93
118355 1547 ¥ C 4.4 4.8 0.11 86
118454 T ox9.2 9.2 0.1 116
133544 1973 v C 6,6 7.6 0.39 262
146739 3326 6

163998 T X9.310.0 0.21 310
186328 2617 ¥ K 5.0 5.9 0.26 12
187239 27217 ¥ x4 491 013 27

1 10T 11.8 11,3 325

cm refractor at Yice. Four other stars
in the 1974 May !ist were observed to
be single at Nice {SAD /%867, 76920,
79164, and 97881), tut could be double
because the separation deduced from
the occultation was overestimated.
This 15 especially possible during
qrazing occultations. Original records
were (omsulted in making decisions for
thee cases. The phenomena described
for SAD 76920 sound more Tike a near-
graze than a double, but a ¢(lose dou-
bls# could enhance the phenomena seen.
A position angle was not listed, hut
presumably the event was a near graze
with a separation too small to resolve
directly. For SAQD 97821, the observer
estimated 02 betwesn steps and did
not quote the p.a., so the separation
couid be under 00,1,

Ar updated version of the full list is
nol yet ready, but will be distributed
either with the third issue of this
newsletter or before. [n the table,
abbreviations are the same as in the
first issue. with the following chan-
ges and additions: uUnder M (method),

V = visual double star observa-
tion and 7 = visual total occultation
(rather than V). Under N (new double
star code), blank = single; A = visual

double noted by Aitken or Byrnham: and
U = visual double noted by Couteau,
Innes, or others. Journal references
are given when available. MNRAS refers
to Mon. Not. Roy. Astr. Soi, 61, 414
{19077, This articTe nofes that Delta
Seorpti "Glided, took 024 ta disap-
prar’ as seen at the fape Observalnry
South Africa, on 193 July 10y nes
ther R, Noltheniy, nor @0 Becwn ot gl
were the first to see pyidence nf Mhic
star's non-speitroscopic companing
Couteau’s references are all ic the

AL A A Supp. Series, volume and [age
numbers given after his namp. Wilgpe
refers to Univ. Penns. Astr. Ser. 41
I1¥. (1941} A search of a small Dart
of Couteau's lists and the esarly Snuth
African occultation records turned up
a few of the entries an the list, in-
dicating that future thorough searches
could he quite fruitful.

[Note added in press: The tahle shows
the status of SAQ 146239 (7.C. 1326)
as being changed from double to sin-
qle. Late word from David Nunham ind3-
cates that very recent photoelectric
observation shows that the star is
definitely double, witk a separation
of about 0:07.]

OF TEXAS SPECTAL DOUBLE STARS, DATE 1974 SEPTEMBER 18

SEP3 PA3 REFERENCE OR DATE, DISCOVERER, NOTES

1972 Jan. 7?4, R. Noithenius, Tucson, Al

1972, R. Nolthenius, AZ
0.20 38 .3

Couteau 6, 179 (1970 Dec.}

Couteau [1968 Nov. 19)

J.B.AA. 3, 187 {1893 Jan. 26, J. Tebbutt, Winsor, N.5.W

1973 Apr. 7, H. DaBoll, St. Charles, IL

1974 Mar. 1, Kirby, Weymouth, England 1o, Firtu:
1974 Mar. 2, 0. Sharp, Satellite Beach, fL
J.B.AA. B3, 358 (1956, V. A. Firsoff)

Burnham's Catalogue
37.8 348
Toutean 6, 179 {1970 Dec.)

MNRAS (1907 Feb. 26, R. Innes, Cape); A.D.S. 4048

1974 Mar. 30. N. Sharp, Satellite Aeach, FL

Couteau, 17, 141 {1972 Nov.)
Couteau 15, 754 (1973 Jan.)
Couteau, 15, 254 {1973 Jan.]
1970 Apr. 13, D.

pDunham, Palisades, NY

1972 Jun. 13, M. Overbeek, Glendower, South Africa

Couteau, 12, 143 {1973 Jan.)
Couteau, 10, 275 {1972 Teh.)
Wilson (1937 Apr.
wWilson (1940 Jan.

1977 Mar. 18, D. Dunham, Austin, TX

Wilson (1934 Aug., G.
Couteau 15, 254 (1973 Jan.)
fouteau 15, 254 (1973 Feb.}
MRAS (18%A Apr., D.
Couteau, 15, 254 {1973 Mar.}

MNRAS (1898 May 26, D.
Wilson {1840 Jan.)
Wilson {1640 Jan.)

kuiper, Lick Dbservatory, CA)

Gill, Cape, South Africa)

1974 May 76, G. Kirby, Weymouth, England; A.D.S. 7%15
G111, Cape, South Africal

1972 Jul. 14, M. Overbeek, Glendower, “outh Africa

Wilson (1936 Jan., G.

Kuiper, Lick Observatory, CA}

1973 Dec., H. Povenmire, FL, 1974 Apr., R. Binzel, DH
1971 Noy. 24, R. Nolthenius, Tucsor. A/

1937 May: doubtful}
1637 May, some doubt)

Wilson
Wilson



GHAZES DBSERYED IN 1974 HLPORTED m

THE UNIVERSITY OF TEXAS

Daviad w. [unnhar

Repoarts of 14974 expedition< nat pub-
Pished in the first fssue are listed
here o The format fe the came as for
the first list, except for the redyc-
tion dn size. Timingy af nd and 3rd
fontact, durirg partfal occultatigns
and tetal solar eciipses {wher oh-
sereed near the adye of the path, like
A qrazes alss incluaing Raviey's heads
events} are counted. "PIE" under the ¥
Snl ealum indicates that the event
wds Ohseryel during a partial iunar
eclinse,

Some important errgrs in Watts' datg
were nipted during grazes observed in
Auqust Muring the graze of JC A3 on
the 12th, the mountair at Watts anqgle
133° did not exist, being at least i°
Tower than predicted, a! that latitude
libration. The same mountain was not
seer during the qraze of /( 7779 an
March T7tn, at anly slightly different
Tbrations. Tae mountain dig apparent -
fy make a stronq showing during the
qraze of 10 969 ar the 14th, when the
“atitude libration had increased con-
stderabiy oul of <he Cassini edge re-
gian, but the 2" high mountain at W A
1815 was not there. “he 18075 moun-
tain apparent!y was pre<ent, and sup-
Tit, as predicted, on the t2th, but
the Tatitude Yibration jncreased 275
during the two days, altering the pro-
file, espacially the mountain in
question, considerably. The large
north shift goserved during the Cas-
siri-region qraze of /0 984 the same
niht might have ruiped the July 17th
partial olcultation of Venus as seen
from the lntted States, if it had not
been cloudy, circumstances were rather
similar for the twe syeaty.

Herald's abservalions 2t numerouc Bai-
tey's beads ewents made his aclipse
trip the most successfui qraze on the
Tist. in spite of an automobile acci-
dent, the lune idih expeditinn was the
most cuccessful one for a4 distart
star, “noterms of numbers of timings .
thit Ayqust Mdth expedition in Califar-
13 had the larges! number of obsery-
rrs. At Manhattan, [Mliagts, on August

SOME OBSERVING HINTS
Thomas H. Campbe'!l, Jr.

I would tike to share some knowledge
nf two types of WWV time signal re-
reivers with other observers. Enclnsed
are some clippings from recent Radio
Shack ratalogs [Ed: not reproduced
here]. 1'm not trying to seli anyone
°n their products, but I don't think
Ay other manufacturer can beat their
price. T own hoth types of the receiy-
ers shown . The "Timekube" works great,
't is sensitive and works very satis-
factorily with its own buiit-in anten-
na. I have used it an all of my exped-
itions <ince June 1974 .[td- The “Time-
kube 3d shows a unit only 3 1/8" by
40727 by 3172, 10 section telescop-

12h, the Sun's altitude was +178 at
centrat qraze, but the 5.3-mag. star
was easily seen, except when in con-
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cluding crystals, battery, operating
manual, cat. # 17.16% © $49 951

The jess expensive wWy
reasonably well with a E-feot or lomg-

er antenna.

orverler works

It 1< not as sencitive as

the "Timekuhe", and poer radfo propa-
gation will resolt in a lnss of <ig-

nai.

T wou'd say that
WHY 0% 0f the time,

IRt

wiP1 hring in

The converter

picks up the 10 MHz signal and con-
verts it to 1430 KHy. which can be
picked up by a portable AM broadcast
band receiver placed nearpy. [Fd: The

converter

is wold in kit form. not in-

cluding battery, cat. § 28-133 @
$5.95] A «imple mod*fication, adding ?
extra crystals, a 3-position wafer
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switch, and 2 tuning colls, will ena-
hle the converter to pick up WWY an &,

10, and 15 MKz,

The extra parts needed

can bhe purchased for about $20 mare,
including a 6-fpot whip antenna, a
plastic bex to enciose the AM radio
with the converter, an on-off swich,
ete,

{Another
ports an
the 1974
which is

note from Mr. Campbell re-
unusual observation during
Sept. 12 graze of 708055,
included in this issue's

Tist] "The interesting thing about
this one was that I was in my own back
vard, 3.1 miles inside the iimit, and
got 10 event times. Duration was 7 1/2
minutes. 3 close events at beginning,
7 events near end of graze."
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THE TWELVE MOST SUCCESSFULLY-OBSERVED GRAZES

David W. Dunham

The twelve most successfully-observed and reported grazing occultations are
listed in the table to the best of my knowiedge. Under "Place" and "Organizer",
expeditions are listed in the order of the number of timings they contributed to
the total. The lota Capricorni expedition led by Povenmire is the most success-
ful single expedition. No grazes observed during 1974 have made the top dozen.

Rank Timings Date Star Place(s) Organizer(s)
1 310 1973 Feb. 10 Merope Houston, Texas Paul Maley
Manor, Texas Scott Killen
Islamorda, Fla. Harold Povenmire
2 235 1970 Dec. 4 lota Capricorni Titusville, Fla. Harold Povenmire
3 173 1973 Oct. 21 16 Sextantis Phelan, Calif. Robert Fischer
Hext, Texas David Dunham
McMillan Mine, AZ Richard Nolthenjus
Odessa, Texas Tom McNeal
4 153 1971 Oct. 26 Psi Sagittarii St. Augustine, FL Michael Reynolds
" " " Harold Povenmire
Dunnellon, Fla. Everett Randall
5 145 1972 Feb. 20 Z.C. 483 Sun City, Calif. Robert Fischer
. " " Clifford Holmes
Globe, Arizona Richard Nolthenius
Algerita, Texas David Dunham
Homestead, Fla. Harold Povenmire
Salado, Texas Michael McCants
Conroe, Texas R. Jordon
6 135 1970 Oct. 24 Nu Leonis Westmoreland, CA Robert Fischer
7134 1973 Oct. 1 32 B. Scorpii Helendale, Calif. Robert Fischer
8 105 1971 Oct. 28 Theta Capricorni Malabar, Florida Harold Povenmire
Tampa, Florida Everett Randall
9 10T 1970 Mar. 28 Tau Scorpii China Lake, CA James McMahon
Barstow, Calif. Robert Fischer
Dixon, Calif. Garth Alton
Lodi, California Trudy Bell
Newberry, Calif. James Little
10 9 1966 Sept. 10 Z.C. 1089 Black Creek, Wis. Edward Halbach
11 92 1972 Aug. 5 125 Tauri Ramona, Calif. Robert Fischer
12 83 1970 Aug. 22 26 Arietis Kane Springs, CA Robert Fischer

Chugwater, Wyo. Robert Sandy



SEVERAL MISCELLANEQUS TTEMS
David W. Dunham

[n bulletin number 111 {ssued by the
Nattonal Bureau of Standards, a pro-
posal 1s made to reduce the radiated
sower of WWYH from 10 tp % kilowatts
wos, 0, and 15 MMt order to con-
s#eove enerdy and money . 1 feel there
I e ller wayvs 10 (ONServe enerqdy.
Thserverc aroumd the Pacific Ocean who
w1l be acversely affected by this are
encouraged to complain to: National
Bureau of Standards; Frequency-Time
Broadcast Services Section - 273.02;
Boulder, Colorado 80302, U.S.A.

Observers in the central and western
“acific areas shouid watch for occul-
tations of a few bright Hyades stars,
and many faint stars, during the No-
vember 29th total lunar eclipse (E£.T.
nf contacts: [, 13:29.3; IT, }4:35.8;
[T, 15:52.4; Iy, 16:58.9). Data for
gredicting occultations of non-SAQ
stars may be available later from
George Haysler, Austin. Predictions
for SAD stars occulted during the e-
clipse are included in the U.S.N.0O.
total occultatien 1ists. Lunar feat-
ures can be used to locate reappearing
stars during the eclipse, Subtract
269" from predicted p.a.'s to find the
selenodetic latitude of the point of
emersion on the Moon's west !imb.

The policy for graze predictions des-
cribed on p. 5 of 0.6.0.-VIII has been
extended slightly to include observers
who have returned the old information
forms during the past two years, or
the form sent to B-region observers in
April. Predictiens will expire at the
end of the quarter containirg the date
of the information form plus two
vears. The month of expiration has al-
regdy been indicated on many graze
prediction address labels.

There is an ambiquity in the extended
HMNA(D component code, with "F" used
for two items. To avoid this, replace
‘R" with “1" for "Brighter component"
and "F" with "2" for "Fainter compo-
nent” (secondary)., HMNAD uses "F" and
f', but keypunch machines usually
don't distinqguish between upper and
lower case, so I do not know how HMNAQ
tekes care of this. Work on the key-
punching of the observations has been
delayed, but a notice giving details
will be sent to computors soon.

Thamas Campbel] (temple Terrace, FL)
reports that the reappearance of SAQ
79100 from benind the rings of Saturn
nccyrred at 9" 32™ 14%5 U.T. on August
29, as seen with the 26" Schmidt-Cas-
segrain at the University of South
Florida. Any observat{ons of this e-
vent should be reported to HMNAD.

One observer asked if a single abser-
ver's ohservattons within a qraze zone
are of any value. Cortainly; one 1y
better than none! Only one abserver 15
needed to spot werious prediction er
rors and determine the relative eclip-
tic Tatitudes ot the star and Moon's
Hmb to 071 or tetter This acouracy
s ctgnificant Iy increased by twa or
mare (Lhe more fhe I\(\Hl‘f) nhseryere

Arather observer questioned Lhe valup
of timings of occultations of planets.
At present, such observations are not
being used, 3ut cccultation observa-
ticns provide a way to overcome the
problem of irradiation, which serious-
1y affects the accuracy of meridian
circle pbservations of the planets. As
the Tunar ephemeris and limbh are pin-
ned down better, lunar occultations of
planets might be used to improve the
ephemerides of the planets.

Another guestion was whether Jeeultqg-
tion Newsletter gualifies as a profes-
sional journal for income tax purpos-
es. [ suppose that it zould for those

whose profession invoives occultations,

Many observers did not receive the
first issue nf Jemultation Newsietter,
0.6.0.-¥1[1, etc., until late in Aug-
ust. This, combined with late vaca-
tions means that cbserver information
forms are still {mid-September) being
received. This, combined with the
press of other duties, has made me de-
cide to wait for the third issue to
publish a 1ist of the 1973 total oc-

cultation counts reported on the forms.

The funding problems mentioned in 0.G.
0.-¥I1I have become worse than expect-
ed, Starting in October, | will be re-
ceiving anly half-salary, and am look-
ing for employment elsewhere, in case
the situation does not improve at the
beginning of 1975. If I leave Austin,
probably no graze predictions will be
computed there, and in addition to the
cutbacks described in G.6.0.-V{[], it
will probably be necessary to compute
graze predictions only for those who
indicated that they will predominantly
lead expeditions (this might be avoid-
ed if two or more new computors become
operational). If our graze grant, due
to be decided upon in December, is ap-
proved, the project will continue and
expand, hut 1f not, we should serious-
Iy think of a name for a formal occul-
tation organization. There does seem
to be engugh interest in such an or-
ganization to pay expenses such as
publications and postage for graze
predictions. There has been one favor-
able development; & student has heen
assigned to work with me on expanding
the University of Texas double star
Tist to include al) zodiacal SAQ visu-
al doubles, for his senior project

J. ¥everka, L.

IN MEMOR]AM

Dceultation observer Melyin Helms, of
Dk lahoma City, DK, passed away in
September 1973, We extend our sympathy
to Mro. teluos for her Toss, and our
thank. Lo her for the contributoon 1,
ey 0f ey b Dianad

THE REMUTE OCULAR “iomn:7 ¢

Under date of September 22, 1974,
James M. Fox, Cottaac Grove, My,
writes: "Les Buege, St. Paul, MN,
shoutd he credited for this idea. Sat-
urday was my first time to verify the
method on a graze, although I haye
used it on totals hefore:

llsing a low-power, wide-field eyp-
piece, the star can be isolated froe
lunar qlare by moving the eye back be-
hind the exit pupil of the eyepiece.
This is particularly useful when the
Moon is ?qibhous]. The wide field al-
lows the star to be tracked thru the
field by moving the eye behind the ex-
it pupil.”

Early in 1968, Fdward HaTbach, Milwau-
kee, WI, showed us how he likes to
track a star during a graze, with his
eye as much as 12 inches back of the
normal eyepiece on a telescope with o
aleak dripe. Since then, without a
clock drive, we frequently have used
the technique successfully for dif<:.
cult disappearances, but would he re-
luctant to use it for grazes cr reap-
pearances, unless the earthlit limb
were visible.

ERRATA
In Vol I, No. 1:

Page 3, col. 2, line 1 should read;
er pbserved the Saturn occultation in

Page 10, col. 1, line 2 should read,
mean longitude of (-37:5)" 77

Page 10, col, 1, line 18 should read;
{which are independent of ) must

Page 10, cel. 1, line 23 should read;
implies G/G=(-0.9:0.3)X107'"2)yr

Page 10, col.2, Tine 21 should read,
Wasserman, and C. Saqan
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ON OBSERVING REAPPEARANCES

Bob Railey, Houston, Texas, writes "I
would 11ke to see articlies on tech-
niques of observing occultations, par-
ticularly reappearances. | have a few
Ideas about that, myself, but would
Tike to know what techniques others
ate to dovate the point of reappear-
amer 7

Answers to this note will 1t in with
our stated objectives #3 and #5 ag
outlined in Vol T, No. 1. While we al-
ways welcome contributions having to
do with observing techniques, we now
make a specfal request for notes on
observing reappearances, for publica-
tion in the near fyture.

To help locate the dark limb during
the gibbous phase, try using an ocular
of such power that the lunar disk al-
most fills the apparent field. First,
center the disk in the field, and
judge, by cusp angle, where the star
will reappear, and how far and in
which direction the image of the ter-
minator must be displaced in order for
the reappearance point to be centered.
Maintain the latter view until the re-
appearance occurs

Large observatory instruments may have
accurate coordinate readouts, in which
case, simply set to the coordinates of
the star, and wait for reappearance
somewhere near the crosshairs. It may
be necessary to calibrate the readout
to coordinates of the current epoch.

As some of David Dunham's earlier pa-
pers bear directly on the subject, we
quate from them, with his permission.
Wherever the term "axis angle" was
originally used, we have substituted
the term "Watts angle", as it {5 now
the quantity provided in the predic-
tions .

From ADDITTONAL NOTES (0.G.0.-IL),
August, 1964:

James McCullpugh in Pomfret, Connecti-
cut, also suggests that the problem of
measuring the position angle can be
salved rather easily at the telescope,
T it is equatorfally mounted, by
swinging the scope north-south and
watching the Moon on a cross-wire. A
right-angle eyepiece holder makes ob-
serving more comfortable, and by tap-
ing a plece of paper around the 90°
holder and marking it in degrees, the
position angle can be measured direct-
ly at the telescope by rotating the
9G° holder and watching the cross wire
tn the eyepiece.

From NEW OCCULTATION PREDICTIONS - 1v¥,
10 July 1968:

-+ . one reappearance timing is
therefore worth about ten disappear-
ance timings.

Subacriptions: $2.00 (U.8.) per year,

"hecks should be made payable to:

Jecultation Newnlettop.,

If the telescope has a qood
clock drive and an eyepiece with
crosshairs, the star can be centered
near the renter of the field before
the disappearance and tracked until it
reappears. Ohservers with equatorial-
ly-mounted telescopes (an use the po
sitton angte 1f they have some way tu
meavure angles at the cyphierie, The
telescope can e lampedd [n dec lina
tion and moved in R.A. tg determine
the ecast-wost direction [Fd: If it ig
a portabie mount, and if you have the
time, let a star drift thru the field
to determine the east-west direction].

Walter fellows . oput a translucent
piece of paper in the focal plane of
ane of his eyepieces. A circle is
drawn on the paper which has ahout the
mean angular diametor of the Moon,
with radial lines drawn for measuring
angles. There is a circular hole in
the paper at the intersection of gne
of the radial lines and the circle.
The Moon's outline can be seen on the
circle. The eyepiece is then rotated
so that the hole js at the predicted
P.A, [Ed: or C.A.]1 of reappearance.
[For a fuller discussion, see the ar-
ticle, W, Fellows, "A Fixed-Eyepiece
Refractor with Heated Observatory”,

Sky and Telescope 41, 310. (May 1971)]

If an gbserver has no mechanical way
to determine the location of an emerg-
ing star, the Watte, cusp, or vertex
angles are most useful, I find that
the Watta angle, which can be used to
tell where, on a map of the Moon's
near side, the star will reappear, is
most useful, at the following times,
when features near the limb are visi-
ble: when the waning Moon 1s greater
than 30% sunlit {because the termina-
tor is not far from the dark limb);
when the waning Moon {s less than a-
bout 401 sunlit (so that the features
are visible by earthshine); when the
Moon is in eclipse; and whenever emer-
sions occur on the bright limb. The
following is approximately true for
Watte angles between about 210° and
330° when the Moon is gibbous, so that
features at the terminator must be
used: the Tatitude libration should be
added to the predicted latitude where
the star 1s expected to reappear on
the Moon's disk, so that if the lat.
libration 1s -6, the star will reap-
pear about 6% scuth of the latitude
redicted from the watts angle alene.
EEd: Negative latitude libration lets
us see farther around the Moon's
southern limb, and apparently displac-
es all features northward, so we must
Took near a feature which 1s farther
south, i.e., at z numerically smaller
Watts angle on our map, for a star at
the west 11mb, than if the 1ibration
were zero.] During the other waning
phases (80% to 40% suntit), the cusp
angle must generally be used, and can
be used fairly successfully since the
cusp 1s then well-deftned, 1f the oc-

vlasa surface mall,
Alddresa:

sent by firgt

“t. Charles, Illinois 60174 U.S.A,

ar by alr mail,
Occultation Wewsletter,

cultation ocecurs close to the cusp
during any of the waning crescent
phases, the cusp angle is then usuatly
the best quide. The vertex angle can
be used only with refractors ?Fd: Sub-
stitute “telesoopes such as lassical
Lasseygraing and retractors, used with
nul star dlagonals” |, but can be gae
ful when the ddark Timh ke yioilile Ly
earthshine, expecial ly whan the angle
Is nrar 07, WWTLTRGT, e S M

SATELLITE AND ATRCRAFT PHOTOS
FOR RECONNATSSANCE YSE

We have received a note from Thomas H.
Campbell, Jr., further annotated by
David W. Dunham. Mr. Campbel} writes:

ERTS 1 Satellite, Skylab, Apolio, and
Gemini, and aerial photos are avail-
able to the public. These high-resolu-
tion photos can be ordered for almost
any area and scale, in black & white
or color composites. These photos are
highly useful to aid in scouting for

a graze site. Since most topographic
maps are old editions, they don't show
new developments that might make a
stte unfavorable. For more details,
write to Miss Frederika A. Simon; EROS
Data Center; 10th & Dakota Ave.; Sioux
Falls, SD 57198. Enclose $1.25 for
standard U.5. catalog. Tell her your
application for the photos, and you
will be assigned a reference number
for all future correspondence.

Br. Dunham adds:

Detailed aerial) photography is often
available via U.S.G.S., which may be
more recent than available maps, but
probably not as recent as satellite
photography, whose scale generally
precludes accurate positioning.

FROM THE PUBLTSHER

The 3-column, reduced type size format
will not necessarily be ysed in each
issue, but will depend on how much
contributed materfal is received for a
particular issue. In current economic
conditions, we cannot publish four {s-
sues of more than 10 pages without
raising the subscription price, at to-
day's circulation level. When and if
an issue exceeds the 10-page limit, we
will go to the reduced format, which
will allow us to print, in 4.4 pagss,
what otherwise would have required 10
pages. In 10 pages of the reduced for-
mat, we could include what otherwise
would have required more than 22 pages.

ndding the difference in cost.
6 N 106 White Oak Lane,



