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Drawing of Mars by Ernst E. Both on 
January 20, 1961, at 23 hrs., 40 mins., 
Universal Time. 8-inch refractor at 
375X to SOOX. Seeing 7 (good), trans
parency 5 (extremely clear). C.M.=76°. 
Diameter 13: '7, tilt to earth 0 ?9 south, 
heliocentric longitude of Mars 109°. 
Note Solis Sacus, Mare Erythreum, Mare 
Acidalium, and strong development of 
Lunae Lacus-G anges. 
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~ HIGHLIGHTS OF ~ 1960 JUPITER APPARITION 

By: Philip R. Glaser 

A.L.P.O. members may rightfully feel proud of their observational 
work during the 1959-1960 apparition of Jupiter. Seldom has the planet 
been so well observed while at the same time being so poorly placed for 
observation by the majority of workers. In spite of the fact that Jupiter 
was in low south declination during the entire apparition (minus 230 07 1 

OJ" on June 20, 1960, the date of opposition) a record number of 60 A.L.P.o. 
members have thus far c.ontributed transit observations, drawings, conspic
uousness-intensity-color estimates, photographs, latitude measures, and 
other data. Further, observations were made much closer to the conjunction 
dates of December 6, 1959, and January 5, 1961, than has usually been the 
case: the earliest observation of December 29, 19.!)9, was reported by Mr. 
Tom c. Constanten, and the latest of December 25, 1960, by Mr. Walter Haas. 
Mr. Carlos E. Rost, observing from Santurce, Puerto Rico; Dr. E. c. Mel
ville, from Kingston, Jamaica; and Mr. Haas from Edinburg, Texas, are also 
due special thanks for the skilled manner in· which they used the favorable 
locations of their stations to obtain particularly valuable observations. 
Larger than usual apertures were also used to fine advantage, particularly 
by Mr. Clark Chapman and Mr. Paul Knauth, who had the opportunity to use 
Professor Paul Engle's 17-inch reflector while attending the Summer Insti
tute in the Astro-Sciences directed by Professor Engle during June and July, 
1960, at Pan American College. 

Adequately to deal with these and the many other outstanding obser
vations reported will, of course, require much study; and in later reports 
Mr. Reese and the present writer will attempt to organize and make meaning
ful the quantitative results obtained. In the meantime, however, it is 
hoped that the following general description of particularly interesting 
Jovian phenomena which were observed and drawn by A.L.P.O. members during 
the apparition will be considered instructive. Readers are invited to 
study Figures 1 to 37, which illustrate many of the points of the follow
ing short description. 

Return ~ ~ ~ Spot. As is usually the case early in a Jupiter 
apparition, the aspect presented by the Red Spot area drew the particular 
attention of observers during the first few months of 1960. It will be re
called that during most of 1959 the Red Spot was not seen as a dusky mark
ing at all, but rather exhibited its faded aspect, with only the 11Hollow 11 

in the South Tropical Zone marking its location. Early observations in 
February, 1960, by Haas and Chapman indicate that the aspect was still that 
of the "Hollow" at that time. However, as soon as the planet's position 
allowed satisfactorily long and fine views, it became evident that 1960 was 
going to feature a return to visibility of the Spot itself. Haas saw it 
much darkened on March 19; Reese drew it as a full dusky oval on April lJ; 
Chapman noted on May 19 that "What now seems to be the RS (not prec. shoul
der of RSH) was quite prominent ••• "; and Dr. Bartlett on June 2 found it 
to be quite dark and easily seen. Thereafter, a majority of the observers 
saw it as a delicately-dusky oval. It should be noted, however, that ob
servers using 10 inches or more of aperture, as well as others during mo
ments of particularly fine "seeing", frequently saw the interior of the oval 
as non-uniformly shaded, or even rather complexly structured. 

~ Tropical ~ Brightens. Another striking change in the gen
eral appearance of Jupiter which was noted immediately in 1960 by all care
ful observers was the extreme brilliance of the South Tropical Zone, which 
had been very dusky and somewhat reddish in color before the conjunction 
of December 6, 1959. The impression was unavoidable (though completely un
supported by any evidence known to this writer) that the dark material pre
viously distributed throughout the STrZ was now concentrating in some mys
terious manner to form the dusky Red Spot. Perhaps one may have felt that 
the south component of the South Equatorial Belt was also contributing to 
this change, since it remained just as narrow and ill-defined as it had. 
been in 1959 despite the brightening of the adjacent STrZ. 

37 



SEBs Spot #2. Observers were hardly accustomed to these major 
changes rn-Jup~ter~appearance, when they were alerted to the presence 
of yet another potentially very important feature visible in the planet's 
southern hemisphere: a dark spot or condensation on the north edge of the 
SEBs, at System II longitude (May 28) of 247~5. It was first observed by 
Tompkins on May 21, then by Haas on May 28, and on June 2 by Reese, who, 
feeling that the spot might signal the imminence of a new major SBB Dis
turbance, immediately requested special observational effort. Splendid 
cooperation was given and it was soon established by a series of fine trans
it timings that the spot was quite stationary in longitude instead of mov
ing rapidly, as would be considered typical if this spot. were closely to 
precede the outbreak of a Major s.E.B. Disturbance. The feature, now des
ignated 11 SEBs Spot #2 11 remains of much interest, however, since it seems 
quite impossible on the basis of presently known observations either to 
confirm or to disprove that it is identical with a similar spot (SBB~ Spot 
#1) observed in the same latitude during 1959 (Str, ~· Vol. 14, P• t6). 
This interesting question may never be answered unless additional evidence 
is brought to light, and all observers are urged to search their records 
carefully for unreported late 1959 and early 1960 sightings of the SEBs 
Spot(s), 

~ Spot Festoon. The next surprise in store for the 1960 Jupiter 
observer was the appearance of an unusual festoon or column connecting the 
north edge of the Red Spot with the SEBn. It was first reported by Bart
lett on June 27 and for many weeks went quite unconfirmed. Later reports, 
however, show that the feature was seen by Mr. Gary Wegner on June 24 with 
a 10-inch reflector, by Chapman on July 11 with a 17-inch reflector, and 
by Mr. Patrick Mcintosh on July 28 with a 4-inch refractor. Ordinarily, 
the lack of additional observations might leave some doubt as to the real
ity of the feature; but this writer considers the fact that both large and 
small apertures were employed by observers of known skill and experience 
to be very compelling reasons to count the festoon as real. Further, a 
very interesting interpretation has been suggested by Reese in connection 
with this festoon: in a letter of September 1, 1960, to this writer, he 
says " ••• it seems that the Red Spot and the extrapolated drift of the SEBs 
Spot #1 would have been in conjunction near the time of the festoon sight
ings. There doesn't seem to be nearly enough evidence, however, to justify 
the identification of the festoon with Spot #1. It remains a possibility. 11 

~-APparition ~~~Bright ~· On June 20 came opposi
tion, with Jupiter at its highest altitude during the evening hours, com
fortable observing weather, and the "vacation season 11--all simultaneously. 
Such a fortuitous set of circumstances, of course, increased many-fold the 
number of observations reported; and, particularly during July and August, 
some unusually fine work was done. Your Recorders wish particularly to 
thank talented new A.L.P.O. observers such as Mr. Tom Joldersma and Mr. Jim 
Fortenbe~ry and all others who so conscientiously and effectively heeded 
the request to concentrate their efforts on the making of Central Meridian 
Transit Observations. As a result, the quantitative information of true 
value obtained was gratifyingly large; and it is expected that the 1960 
"drift charts", when completed, will on this account be particularly well
documented. Perhaps of special interest during the 11peak 11 observing sea
son were the Long Enduring Bright Ovals, FA, BC, and DE, which were again 
much in evidence in the northern part of the South Temperate Zone. One of 
these, BC, presented a most interesting spectacle as it approached the Red 
Spot during August--the Red Spot very slowly increasing in longitude (II) 
and BC drifting toward it in the opposite direction. Their centers appear 
to have been in conjunction on September 4, near System II longitude J48~ 

!h! ~ ~ Brighter. After October 1, Jupiter rapidly became 
unsuitable as an object for useful study by most observers. As has already 
been mentioned, however, a few observers whose stations are located in low 
northern latitudes and a few others who took advantage of every moment of 
even fair "seeing", continued to make the all-important Transit Observa
tions and to stay alert for any changes in the planet's appearance, They 
were rewarded with what at this time appears to be one of the final major 
changes of the 1960 apparition: a conspicuous brightening of the North 
Tropical Zone. This was reported as "strongly suspected" during October 
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FIGURE 1. Jupiter. 
Clark R. Chapman. 10-in, refl, 
February 24, 196o. llh 35m U, T. 
C,M, 1al4o0 • C.M. 1I=299°, 

FIGURE 2. Jup1~er. 

Walter H. Haas. 12.5-in. refl, 
March 19, 1960. 12h - 12h 4om u. T, 
C,M, 11•)20° to J44°. 
Composite sketch of darkened RS. 
Also note Intensity-numbers and trans
it-numbers, 

Note light aspect of RS & Satellite I at prec. limb. 

FIGURE ). Jupiter, 
Elmer J, Reese, 6-in, refl, 
April lJ, 1960. 8h 15m U,T, 
C,M. I•l95°. C,M, II=J41°, 
Note dusky RS & bright oval FA. 

FIGURE 5. Jupiter. Philip R. Glaser. 
8-in. refl. June 8, 1960, 5h U, T. 
C,M, I•284°, C,M. II•4°, 

J9 

F1GURB 4. Jupiter. 
James c. Bartlett, Jr. 
4, 25-inch refl. 
June 5, 1960, 6h 29m U. T. 
C.M. I• 224°. C,M. II• 327°. 

FIGURE 6. Jupiter. Gary Wegner. 
10-in. refl. June 22, 1960, 6h 59m 
U.T, CM 1•50°, CM I1=22°, Note RS 
with shaded interior. 



by Knauth and Chapman and is now we~l established by a recently submitted 
report by Haas, who shows the relative intensity of this zone to have in
creased from a value of 5.5 on September 12 to 7.5 on October 30, or 0.5 
units greater than the previously superior STrZ. 

The writer regrets that the time available for preparing this in
terim report and the space available for its publication do not permit the 
detailed discussion of all the fine Jupiter work contributed during 1960 
by so many fine observers whose names have not specifically been mentioned. 
He is certain, however, that the obviously superb quality of so many of the 
appended drawings (Figures 1 to 37) will not go unnoticed; and in closing 
he wishes to extend his personal thanks and congratulations to each of the 
observers listed below: 

Observer 

1'1. F. Barber 
James c. Bartlett, Jr. 
Gil Bisjak, Jr. 
Klaus R. Brasch 
Phillip II', Budine 
Arthur Burns 
Clark R. Chapman 
Tom C. Constanten 

Dale P. Cruikshank 
John Cooper 
Charles M. Cyrus 
Bob Danford 
Ren~ Doucet 

Stanley .Emig 
Stuart Emig 
Eugene Epstein 
Karl Erhardt 
Jim Fortenberry 
Geoffrey Gaherty, Jr. 
Gary George 
henry Gomez 
\ialter H. Haas 
~Villiam K. Hartmann 
Alika K. Herring 
Jack Hills 
Craig L. Johnson 
Lyle T. Johnson 
Tom Joldersma 
Walter Kaminski 
Paul Knauth 
Jim Low 

Rich Luecke 
Virginia D. Lyle 
E. C. Helville 
Dennis Hilon 
Mary Churns McConnell 
Patrick S. Mcintosh 
J, E. Newman 
Jose Olivarez 
Tom Osypowski 
Robert R. Provine 
Owen C. Ranck 
Elmer J. Reese 
Charles L. Ricker 
Carlos E. Rost 
Takeshi Sato 
J, Russell Smith 
Elizabeth Socha 
James Starbird 

Telescope(s) 

6" refl., 2~4 refr. 
5 11 refl. 
6 11 refl. 
8 11 refl. 
4 11 , 2!'4 refrs. 
6 11 refl. 
17 11 , 10 11 refl s. 
17 11 , 12!'5 refls. 

3!'25 refr. 
40 11 Yerkes refr. 
4 11 refl. 
10 11 refl. 
12 11 refl. 
5 11 refr. 

8 11 refl. 
8 11 refl. 
10 11 refl. 
6 11 refl. 
10 11 refl. 
8 11 refl. 
2!'4 refr. 
16 11 , 6 11 refls. 
12!'5, 6", 17 11 refls. 
13 11 refr., 8 11 refl. 
12!'5 refl. 
8 11 refl. 
4 11 refl. 
16 11 refl. 
8" refl. 
13 11 refl., 3 11 refr. 
17 11 , 10 11 , 6 11 refls. 
4 11 refl. 

6 11 refl. 
4" refr. 
10 11 refl. 
8 11 refl. 
6 11 refl. 
41! refr. 
6 11 refr. 
2!'4 refr. 
13 11 refl. 
8 11 refl. 
4 11 refr. 
6 11 refl. 
6 11 refl. 
6 11 refl. 
6" refl. 
16 11 refl. 
8 11 refl. 
6 11 refl. 

(continued on Page 46) 
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Station 

Atlanta, Ga. 
Baltimore, Md •. 
Chino Valley, Ariz. 
Montreal, Quebec, Canada 
Binghamton, N. Y. 
Barrington, N. J. 
Buffalo, N. Y. 
Las Vegas, Nev. 

Des Moines, Ia. 
Edmonds, Wash. 
Baltimore, Md. 
Tulsa, Okla. 
Cap de la Madeleine, 

Quebec, Canada 
Leavenworth, Wash. 
Leavenworth, Wash. 
Hollywood, Calif. 
Queens Village, N. Y. 
San Diego, Calif. 
Montreal, Quebec, Canada 
Binghamton, N. Y. 
Eagle Pass, Texas 
Edinburg, Texas 
New Kensington, Pa. 
Anaheim, Calif. 
Independence, Kan. 
Boulder, Colo. 
\welcome, Md. 
Holland, Mich. 
Milwaukee, Wis. 
Houston, Texas 
St. Lambert, Quebec, 

Canada 
Chicago Heights, Ill. 
Pittsburgh, Pa. 
Kingston, Jamaica 
Houston, Texas 
New York, N. Y. 
Sunspot, N. M. 
Roanoke, Va. 
Mission, Texas 
West Allis, Wis. 
Tulsa, Okla. 
Milton, Pa. 
Uniontown, Pa. 
Albuquerque, N. M. 
Santurce, Puerto Rico 
Hiroshima, Japan 
Eagle Pass, Texas 
Brooklyn, N. Y. 
Topeka, Kan. 



FIGURE 7. Jupiter. Clark R. Chapman. 
17-in. refl. July 11, 1960. 
6h 15m to 6h 56m U, T. 
C,M, Icl47°. C,M. II=JJ5°. 
(6h 20m U. T.) Note RS in
terior detail & other activity 
revealed by large aperture. 

FIGURE 9, Jupiter. Joseph Sullivan. 
J-in. refr. July 22, 1960. 
1h U.T. C,M, I•250°, C.M. II=J55°. 

FIGURE 8. Jupiter. Takeshi Sato. 
6-in. refl. July 17, 1960, 
12h 15m U.T. C,M, I=2J2°, C.M. 
!!=12°. Note shaded RS & STeZ 
oval BC. 

FIGURE 10, Jupiter. Elmer J, Reese. 
6-in. refl. June 2, 1960. 6h U.T. 
C,M. I=9J 0 , C,M, !1•218°. Second 
drawing of SEB5 Spot 2, Also note 
STeZ oval DE. 

FIGURE 11 . Jupiter. Clark R. Chapman . 
17-in. refl. June 17, 1960. 4h zom U.T. 
C.M. II=25J 0 • Detail of festoon activ
ity associated with SEBs Spot 2. 

FIGURE 12. Jupite r , Takeshi Sato, 
6-in, refl. Jun e 1 7, 1960, lJh 
50m U.T. C.M. I =2J0°. C.M. II=2J8° . 
SEBs Spot 2 and STeZ oval DE, 
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These strip sketches by Lyle T. Johson 
may indicate rapid changes in the 
appearance of SEB5 Spot 2, 
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FIGURE lJ. Jupiter. Paul Knauth, 
17-in, refl, June 21, 1960. 
7h 22m U,T, c.M. IQ265°. C,M,IIa 
245°. SEBs Spot 2 near C .M. 
preceded in STeZ by DE & followed 
by FA. 

FIGURE 14, Jupiter, Phillip w, 
Budine, 4-in. refr, June 27, 1960, 
2h 21m U,T. C.M, IaJ10°, C,M, II• 
245°, SEBs Spot 2 and festoon, 

FIGURE 16, Jupiter, Philip R, 
G~aser, 8-in, refl, July 4, 1960, 
J 9m U,T, C,M, Ia5°, C,M, II= 
247°. SEBs Spot 2 on C,M, 



7IGURB 17. Jupiter. Alika K. Herring. 
12.5-in. ref1. July JO, 1960. Jh 59m 
U,T. C.M. I•18J0 , C.M. 11=226°. 
DB, SBB8 Spot 2, and FA. 

FIGURB 19. Jupiter. Gar,r Wegner. 
10-in. ref1. June 24, 1960. 
7h 35m U,T, CoMo I•27°. C,M, II= 
J44°, Note RS festoon. 

4J 

FIGURE 18. Jupiter. To• Joldersma, 
8-in. refl. August 26, 1960. 2h 17m 
U.T. C.M. I•62°, C.M. II=260°. 
SEB5 Spot 2 & ~A. 

FIGURB 20. Jupiter. James c. Bartlett, 
Jr. 5-in. ref1. June 27, 1960. 
4h 33m U,T, C,M, I•J0°. C,M, II= 
325°. RS festoon, 

FIGURE 21. Jupiter. 
Patrick Mcintosh. 
4-in. refr. 
July 28, 1960. 
Jh 13m - 5h 59m U,T. 
C.M. I=l98° to 300°. 
C.M. II=257° to 358°. 
Note SEBs Spot 2, 
FA, BC, & RS festoon. 



FIGURE 22, Jupiter, Alika K. Herring. 
12.5-in. refl . May 9, 1960. 10h Jlm 
U. T, c.~I. I= 6S0 , C,N. II= 1 2°, 
Kote RS & FA near conjunction, 

FIGURE 24, Jupiter. Bob Danford. 
1 2-inch refl. July 6, 1960, 
Jh 4om U.T. C,N, I=J40°. 
C .~I. II= 207°. J I shadow in 
transit. DE well seen. 

FIGURE 26, Jupiter. Jack Hills. 
8-in. refl. Aug . S, 1960. zh 45m u.T. 
C . H. I= S0 , C . N , II=J 0 • RS & BC 
near conjun c tion, 
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FIGURE 2J. Jupiter. Carlos B. Rost, 
6-in. refl. June 21, 1960. oh S4m 
U. T. C,M. I=29°. C,M, II=ll 0 • 

North is at top, prec. direction 
of longitude at left. Note RS & 
BC. 

FIGURE 25. Jupiter. Ren~ Doucet. 
S-in. refr. July 27, 1960. 
lh 05m U.T. C.M. I=J2J 0 • C.M. II= 
J0°. Note RS & BC. 

FIGURE 27. Jupiter, William K. 
Hartmann. lJ-in. refr. Aug. 12, 
1960, 4h 16m U,T, C,M, I=85°, 
C,M, II=29°, RS & BC near con
junction, J I at first contact, 



fiGURE 28, Jupiter, Charles M, Cbrus. 
10-in. refl, August 27, 1960, 0 4sm
oh 55m, U,T, C,M, I•l67°, C,M, II=J59~ 
RS and BC in conjunction, 

FIGURE JO, Jupiter, Dennis Milon, 
8-in, refl, June 12, 1960, 7h 15m 
U,T, C,M, 1•279°, C,M, II•J27°, 
Note dark rod in HNTB, 

FIGURE J2, Jupiter, Takeshi Sato. 
6-in, refl, July 12, 1960, 13h4om U,T, 
C,M, 1•214°, C,M, II•J2°, 
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FIGURE 29, Jupiter. Henry Gomez. 
6-in, refl, Aug, )1, 1960, Jh 49m 
U,T, C,M, I•187°, C,M, II=J47°, 
RS and BC near conjunetion, 

FIGURE Jl, Jupiter, Robert R. 
Provine, 12-in. refl, June 26, 
1960, 5h Jom U,T, C,M, I=267°, 
C,M. II•209°, Note J III & J 
III shadow both on disc, 

FIGURE JJ, 
6-in. refl. 
4h 45m u ,T. 
II=J41°, 

Jupiter, J, Starbird, 
July 21, 1960, 
C,M, I=229°, C,M, 



Observer 

Ronald Storey 
. Joseph Sullivan 
aichard F. Tompkins 
Joseph P. Vitous 
George '.l'edge 
Gary \vegner 
Richard :iend 
William J. Westbrooke 
Stephen Zuzze 

(Continued from Page 40) 
Telescope(s) 

2 !'2.5 refr. 
3" refr. 
8" refl. 
8" refl., 4" refr. 
6 !' .5 refr. 

10 11 refl. 
13 11 refl. 

4" refl. 
8" refl. 

Station 

Mill Valley, Calif. 
Binghamton, N. Y • 
Jenkin town, Pa. 
Berwyn, Ill. 
Montreal, Quebec, Canada 
Bothell, Wash. 
West Allis, Wis. 
San Francisco, Calif. 
Fresh ~leadows, N.Y. 

(Did Mr. Glaser modestly omit to list himself?--Editor.J 

~ OBSERVATIONS .Q.! ~IERCURY ,!! m. 1960 
AND 

SONE COHNENTS 2]_ ~ COMPOSITE DRAIHNG TECHNIQUE 

By: Dale P. Cruikshank 

Observations of Nercury during the evening apparition (eastern elon
gation) of June, 1960, were obtained by the writer with the Yerkes Observa
tory 40-inch refractor. Drawings were made on June 4, June 8, June 9, June 
18, and June 2.5. The first four of these were used to make the composite 
representation of the planet shown in Figure 38 on p. 48. The intensity 
values indicated on the adjacent schematic diagram on Figure 38 are aver
ages of estimates made on June 4 and June 18. They are based on the stand
ard A.L.P.O. scale of 0 darkest and 10 brightest. These estimates have lit
tle value; because Mercury was always observed in daylight, there was no 
black sky as a basis of reference. The values are, then, relative only to 
each other and serve only to give a general impression of relative intensi
ties over the surface, 

.\ large, abnormally bright area appeared at the northernmost limb 
region marked 7 on June 4 and June 8, and at the southern limb region marked 
7 on June 4. The first area has been seen in varying form many times in 
1950 and 1959 (Cruikshank, 1959). 

The convex dotted line on the drawing shows· the position of the 
terminator on June 4; the concave line shows its position on June 18. In 
this 14-day period the features on the surface naturally shifted toward the 
left. Positions on drawings after June 4 were approximately corrected for 
rotation in making the final composite drawing. In this period Mercury li
brated in longitude from +22° on June 4, to +23° on June 9, and to +19° on 
June 18 (all eastern librations). Latitude libration in this period was 
4?5. [Assuming axis perpendicular to plane of orbit?--Editor.] 

Each of the four drawings which comprise the composite was weighted 
according to the seeing conditions and the general quality of the observa
tion. An attempt was made to correct for the writer's personal equation; 
the June 4 drawing was his first view of the planet in six months, and the 
observation on this date is accordingly given slightly lesser significance. 
The June 18 observation was the most heavily weighted. Seeing was then 7-8 
on a scale of 0 to 10 with 10 best. As with all the observations, a yellow 
(Schott GG-14) filter was used to reduce extrafocal blue light. Magnifica
tion was 550X at aperture-s between 30 and 40 inches. The major features re
corded on this June 18 drawing were seen simultaneously by another observer 
at the 40-inch. 

A few notes on the making of composite drawings, this one in par
ticular, may be of interest. All four original sketches were made on the 
same scale. Six-inch squares of medium weight acetate plastic were plabed 
over each oric;inal, and the outlines and rough shadings of the drawing were 
transferred to the plastic with a soft pencil (soft pencils used by editors 
and engravers for photocopying serve well). The plastic squares were then 
placed on top of each other, care being taken to preser•e proper orientation. 
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FIGURE J4. Jupiter. Tom c. Constanten. 
12.5-in. refl. July lJ, 19~0. Jh 30m 
U.T. C.M. I•J60°, C,M, II•l7J 0, 

Shadow of J I on disc. 
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fiGURE J~. Jupiter. Josepn ~. 
Vitous. 8-in. refl. Aug. 26, 1960. 
lh 35m U.T, C.M. I•J7°. C,M, 
II~2J5°. Note DE, FA, & SEBs 
Spot 2. 

FIGURE J6. Jupiter. Jose Olivarez. 
2.4-in. refr. Sept. 29, 1960, 
2h 15m U.T. C.N. I=25°. C,M, 
II=J2J 0 , Note J I shadow on disc. 

JIGURE J7. Jupiter. Carlos E. Rost. 6-in, refl, June 12, 1960. lh 07m 
to 5h Olm U.T. C.M. I 2 54° to 197°. C.M. II=l05° to 246°, North at top, 
prec, direction in longitude at left. Strip sketch of a 4-hour observation. 
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FIGURE )8. Composite drawing of Mercury constructed by Dale P. Cruik
shank from four actual drawings with the Yerkes Observatory 40-inch re
fractor, as follows: June 4, 1960; oh lOm-oh JOm, U.T., seeing 5; June 
8, 1960, oh om-oh 25m, U.T., seeing J; June 9, 1960, oh om-oh J6m, U,T., 
seeing 5-6; and June 18, 1960, oh 20m-oh 55m, U.T., seeing 7-8. See also 
text of Mr. Cruikshank's paper. Simply inverted telescopic image with 
south at the top. 

It was a simple task to see which markings maintained the same general 
position. The composite final sketch was then prepared as the plastic 
pieces were viewed on an opal glass viewer, taking into account, of course, 
the weight of individual observations mentioned before. Because of the 
difficulty in copying on the plastic overlays, relative intensities of the 
features were completed with the use of the original drawings. 

This method of reproduction is similar to that employed in making 
composite prints of planetary photographs where several images are obtained 
at the telescope in a short time interval. In such a case, several of the 
best images are projected on the same piece of photographic paper in the 
enlarger, each in turn, and each for a time proportional to its "weight." 
A fair quality image might receive only one-fourth the exposure of a good 
quality image. In photography this method serves to enhance faint details 
not otherwise visible on a print from a single image and to supress grain, 
emulsion defects, and general lack of sharpness. 

Obviously, the composite drawing technique works only for Mercury 
(unless one still adheres to the sidereal•synodic period for Venus) and 
then only for drawings made i~ relatively short time intervals. The four
~een days covered by these observations actually stretch the limit a bit, 
but the planet passed through dichotomy during this period and the longi
tudinal libration differential was at a minimum. Nearer conjunction with 
the sun, the interval would best be shortened, perhaps to about eight days 
to lessen the libration and rotation effects. Once again, phase changes 
must also be accounted for; and the final drawing must be reduced to a 
fixed terminator, as was done here. 
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This method has at least one obvious disadvantage, If Mercury 
does possess an atmosphere with opaque or semi-opaque clouds* which some
triii'e's obscure surface features, and if these clouds are sometimes short
lived (a few hours to about two days), the composite image method has the 
effect of lessening or completely disguising the record from an individual 
drawing, That is, if a feature is ~hown on one good drawing but does not 
appear on two or more others ln the same eight- or twelve-day series, one 
might conclude that the feature is not real. If the finished composite were 
then intended for map-making, the resulting omission of the obscured fea
tuTe would be unfortunate. 

The above discussion assumes that an observer can secure several 
drawings of the planet in a relatively short time perio~ It is the writer's 
opinion that this procedure is the only way to attack difficult ~lercury, 
with small telescopes or large, Scattered observations--one or two at each 
apparition--however skilled the observer, can add only a little to our werk 
on the planet, 

Reference 

Cruikshar.k, D. P., "Observations of Venus and Mercury with Large Apertures, 11 

~ ~. !l• Nos. 9-10, p, 108, September-October, 1959 • 

.Q!.!!!! VARIATION Q! !!,!! ~ Q! .Y!!ill.§. ~THEORY 

By: Minick Rushton 

(Paper read at the Seventh A.L.P,O, Convention at Haverford, Pa., 
on Sept. 5, 1960,) 

The difference between the times of theoretical and observed di
chotomy of Venus has long been an established fact, Yet it comes as a sur
prise to many to learn that this deviation from prediction applies not only 
to dichotomy, but to all phases of Venus. 

In August, .1958, a short article appeared in Sky~ Telescope 
which mentioned the work of two Russian amateurs, Michelson and Petrov, on 
this subject. Figure J9 shows the results of their work,l The vertical 
axis represents the phase as given by ephemerides. The horizontal axis is 
the observed phase minus the theoretical phase. The heavy line marks zero 
deviation, These observations indicate a definite pattern in which the 
crescent appears larger than expected, while the reverse is true for the 
gibbous phase. The first question to arise concerning these observations 
is that of their accuracy. Since the measurements were made from drawings, 
the question of "personal equation" must be carefully considered,l It can 
be answered in part by the comparison of their work with that of other ob
servers. However, accurate measurements of this phenomenon for extended 
periods of time are somewhat rare, Henry McEwen, a past Section Director 
of the British Astronomical Association, made over 900 measurements of the 
phase variation using a Slade micrometer mounted on a 5-inch altazimuth 
telescope.2 The eyepieces employed were a Ramsden of 156 diameters and a 
Zeiss orthoscopic of 180 diameters. All measurements were made in daylight 
in order to reduce the effects of irradiation, A discussion of the obser
vations made during the period 1919-1927 appeared in the Journal of the 
British Astronomical Association. Figure 40 shows the results of~cEW;n's 
work. Many observers claim that the retardation of the phase is greater 
in western elongations (or apparitions) than its acceleration in eastern 
ones. The graph for the western elongation of 1927 contradicts this belief, 
for it in no way differs radically from the graphs of the other elongations,J 
However, it must be stressed that4 the graph represents only twenty-five ob
servations during one elongation. These curves in Figure 40 indicate a 

*This matter is open to considerable question in view of the positive ob
servations by Antoniadi, McEwen, Haas, and others; and the recent negative 
observations by Dollfus at Pic du Midi. 
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FIGURE 39. Graphical comparison of the observed phase of Venus with the 
theoretical phase, according to drawings by Michelson and Petrov. See also 
text of article in this issue by Mr. Minick Rushton • 
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FIGURE 40. Graphical comparison of the observed phase of Venus with the 
theoretical phase, according to micrometric measures by H. McEwen. See 
also text of article in this issue by Mr. Minick Rushton • 
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relatively constant rate of' change during the gibbous phase of' the planet 
with the maximum deviation occurring nea.r the time of' dichotomy, although 
the evidence is insufficient to give more than a strong indication of' this 
condition, 

It is, of course, obvious that McEwen's results differ radically 
from those of Michelson and Petrov, While the two sets of' results agree 
approximately as to the degree of' the variation, they disagree entirely on 
its distribution, McEwen shows the planet as being smaller than its theo
retical size, except near conjunctions. Michelson and Petrov show Venus as 
larger in the crescent phase and smaller in the gibbous phase than theory 
predicts. Since McEwen's measurements were made at the telescope, and not 
from drawings, his results may be considered the more reliable of' the two 
sets. 

The variation between the times of' observed and theoretical dichot
omy, although only a small part of' the more general problem, is the best ob
served part of the deviation from theory,5 Apparent dichotomy is invaria
bly late in western elongations (apparitions) and early in eastern ones, 
but the amount of' the deviation from theory is highly variable,6 However, 
the average time lag is about J!-4 days. 

The cause of' the phase-error can only be guessed at, for the pres
ent state of knowledge concerning Venus offers little to explain it. Ir
radiation and various other factors affecting micrometric observations would 
tend generally to increase the apparent diameter, not to cause the results 
which McEwen obtained,7 One implication of this deficiency of' illumination 
is the stop§age of light in the Venusian atmosphere by some cause other than 
absorption. Arthur Clayden suggested a sloping cloud surface along the term 
lnator as the answer, but this would require a greater temperature differ
ence between the day and night hemispheres than actually exists.9 

Many factors--seeing conditions, nearness of dusky markings, aper
ture, individual visual acuity, depth of the terminator shading, and the 
sky background--affect estimates of the phase, but their importance is not 
fully known, A study of' the effect. of' these factors on the apparent term
inator is vital to the accurate evaluation of' micrometric measurements; but, 
as yet, this study has not been made. Relatively little work has been done 
on the phase-error of Venus, except for the short period near dichotomy. 
The major need is for frequent micrometric observations of' the planet's ap
parent equatorial diameter over extended periods of' time. These measure
ments, which should be made in daylight under standardized conditions, would 
contribute much to our knowledge of Venus. The previous work gives strong 
indications of a definite phase-error, but many questions exist as to its 
nature and degree. Much still remains to be done, yet real progess has been 
made, 
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SBCOND REPORT 2! ~· 1960-1961 

By: Ernst E. Both 

In addition to the observers listed in our first report in the 
January-February, 1961, ~ ~· the following persons have submitted their 
observations: 

Budine, Phillip W., Binghamton, N. Y., 4-inch refractor, 4 drawings. 
Dewart, Lewis, Sunbury, Pa., 6-inch reflector, 4 drawings. 
Doucet, Ren;;, Cap de la Madeleine, Quebec, Canada, .5-inch refractor, 

.SJ drawings. 
Hartmann, William K., New Kensington, Pa., 8-inch reflector, .5 draw-

ings. 
Johnson, Lyle T., Welcome, Md., 16-inch reflector, photographs. 
Vitous, Joseph P., Berwyn, Ill., 8-inch reflector, 6 drawings. 
Wegner, Gary, Bothell, Wash., 10-inch reflector, J2 drawings. 

Additional drawings received from the other observers give the following 
totals to date (February 18, 1961): Both 8J, Chapman 47, Schneller 14, 
Westbrooke J8. Since the current apparition is essentially over, work has 
already begun on our final reports; and all members are therefore urged to 
submit their observations by May 1.5, 1961, at the very latest in order to 
facilitate the work of the Recorder. 

I. The North Polar Cap, December 9, 1960-February 18, 1961 

Figure 41 illustrates the shrinkage of the northern cap during this 
period and continues the curve presented in the first report mentioned above. 
The mean areocentric angle subtended by the cap was obtained from the fol
lowing sources: 

1. Arithmetic mean of 6J drawings by Both. 
2. Arithmetic mean of 2J drawings by Chapman, 
J. Arithmetic mean of JJ drawings by Dewart, Doucet, Hartmann, 

and Vitous. 

First, a separate curve was constructed for each of these sources, the 
final curve being the unweighted mean of the three, each point represent-
ing the average of about 4 determinations. To be consistent with the ear
lier curve, no corrections were applied. On the whole the individual 
curves all showed the same general trend, most deviations being systematic 
and probably due to instrumental and personal differences. TI1e scatter be
tween heliocentric longitudes 90° and 100° was apparently due to polar haze, 
while the deviations between 100° and 110° perhaps represent actual fluctu
ations in the size of the cap, although these variations may have been small
er than the curve would indicate. It will be recalled that the vernal equi
nox of the northern hemisphere comes at heliocentric longitude 8so • 
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It has been the experience of the Recorder (as well as other ob
servers) that the cap is nearly always drawn too large in the first rep• 
resentation of a single observing session, but that this error is usually 
corrected on the second, third, or fourth drawing of the same session. Be
cause of this trend, isolated observations were not used in the construc
tion of the curve, unless the represented size was of the same order of 
magnitude as that shown by other observers near the same date. Drawings 
made with small instruments generally show a cap-size far below that ob
tained with larger apertures; such drawings will be discussed in our forth
coming report on small telescopes. 

II. Further Notes on the Thoth Area 

Some preliminary results of our investigation of the development 
of the dark area around Thoth are presented in the following table, where 
p=longitude of the preceding edge of the area; c•longitude of the center 
of the area; f=longitude of the following edge;~ •heliocentric longitude 
of Mars at opposition; De=latitude of the center of the disk at opposition. 
In several cases (De Vaucouleurs, Miyamoto, Murayama, Both) a number of 
drawings were measured with an orthographic net. 

1911 
1939/41 
1946 
1948 
19.50 

19.54 

19.56 
19.58 

1960 

l?. 

2.50° 
2.53 
24.5 
243 
249 

244 

244 
243 

246 

2,54° 
2.57 
2.53 
2,54 
2,58 

2.56 

2.53 
2.5.5 

2.5.5 

!. 
2,58° 
261 
260 
264 
266 

268 

261 
268 

264 

~ 
80 
8 

1.5 
21 
17 

24 

17 
2.5 

18 

113 
148 
182 

27J 

348 
53 

98 

122. 
- 90 

+ 8 
+18 
+22 

+ 1 

-19 
-13 

+ 2 

Source 

Antoniadi 
De Vaucouleurs 
Saheki 
Wilkinson 
Sadil, Hare, 
Murayama 
Pettit-Richard
son, Avigliano 
Saheki 
De Vaucouleurs, 
Miyamoto, Focas 
Both 

The table indicates a definite increase in size from 1946 to 19.58, 
while a decrease is apparent in 1960. The low values for 19.50 and 19.56 may 
be due to seasonal changes (19.50, northern summer; 19.56, northern mid-win
ter). Curiously enough, maximum extent seems to be reached during the nor
thern autumn, winter, and spring (1948, mid-spring; 19.54, mid-autumn; 19.58, 
late l1Tinter). Evidently the behavior of the dark area around Thoth is de
pendent on seasonal conditions in the southern hemisphere. On the basis of 
these data it seems almost certain that this area is definitely decreasing 
in size. 

III. Lunae Lacus and Environs 

One of the surprises of the current apparition was the intricate 
development of Lunae Lacus and its environs (see front cover drawing by 
Both and Figure 42 by Chapman). This area has been subjected to various 
secular changes in the past (these are being studied currently by the Re
corder), but its development during this apparition was particularly well
followed by Chapman and Both. The entire area will be discussed in greater 
detail when all observations are available; for the moment we may make the 
following general comments: 

Antoniadi 1 s "Ganges" was usually very broadly diffused and quite 
dark, the position of its estuary from 8 drawings by Both being: longitude 
56°, latitude -8°. Lunae Lacus, at its northern end, was greatly enlarged 
most of the time (October to January), its relative darkness changing some
what evidently due to changing atmospheric conditions. The following posi
tions were derived from 8 drawings: 

preceding edge, longitude: 61° 
center: 72° 
following edge: 83° 



The latitude of the center was 20° north. Nilokeras, connecting it with 
the Mare Acidalium, was usually irregular with several darker condensations 
along its course. Another broad streak, emerging around the end of Novem
ber (~a about 80°), connected the southern preceding border of Lunae Lacus 
with the southern following tip of Niliacus Lacus (a sort of 11 Pseudo-Nilo
keras11). Slightly later, Jamuna made its appearance, al.though it did not 
seem to reach Niliacus Lacus. Yet a third streak, connecting the southern 
following tip of Niliacus L. with the center of 11Ganges 11 came into view 
toward the end of December ( "'= about 96°). All of these details were re
corded independently by Chapman and Both. 

D.c. 2 Deo. 22 Jan. 12 Feb. 2 FIGURE 41. Size of 

I I I I the North Polar Cap 
of Mars, D.ecember, 

Po 1960-February, 1961, .. according to obser-0 • • vat ions of the mem-s:l soo 1-... • - bers of the Mars 
.!1 • • • 
1: Section of the A.L.P.O. • This graph is a time 2 • • • sequel to Figure 8 
» • •• .0 500 - on p. 27 of the Jan-
'd • uary-February, 1961, • Strolling Astronomer • 11 • • • • • The vernal equinox ... of the northern hem-.g •• •• 4r:P .. 
• .... 
1\0 
s:l 
til 

0 
30° ... ... 

"1:1 • 0 
0 • ... 
41 I I 

"1= 90° 100° 

FIGURE 42. Mars. C. R. Chapman. 
December 20, 1960. Jh 4om U.T. 
10-in. refl. at JOOX. Orange 
2JA filter. Seeing 7-8 (scale 

• 

of 0 to 10 with 10 best). Trans
parency J-4 (scale of 0 to 5 with 
5 best). C.M. 2 56°. Note strong 
development of Lunae Lacus-Ganges 
region. 

• - isphere0 comes at •• 1tJ • 88 • See also • 
text of E. 

•• article in 

• -

I 

110° 120° 

FIGURE 4J. Mars. K. Schneller. 
January 6, 1961. 6h 16m U.T. 
8-inch refl. at 272X. Seeing 9. 
Transparency 5. C.M.=J06°. Note 

E. Both's 
this issue. 

the brighter spots in the North Polar 
Cap, and refer to accompanying discussion 
by E. E. Both in text. (Only the North 
Cap is here represented.) 
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IV. Trivium Charontis and Environs 

Another interesting development took place north of the Trivium 
Charontis, involving the general darkening of Phlegra, and the emergence 
of the Propontis, "Erebus", 11 0rcus 11 , and "Hecates Lacus." Since this change 
is a regular seasonal phenomenon taking place during the northern spring, 
we merely present at this time four drawings of it in Figure 44. 

V. Some Interesting Atmospheric Phenomena 

a) Bright spots in the northern cap: A most unusual appearance was 
noted by Schneller on January 6, 1961, C.M. about 290°. He writes in part: 
"Filters (what kind?] revealed that at 5:16 U.T. the entire north polar cap 
was covered with a large yellow cloud,,,of homogeneous brightness. At 6:02 
U.T. (CM=J02°) two brighter spots, just barely visible in the polar cap, ap
peared, Filters showed that they were actually brighter spots in the yellow 
cloud, being of brightness -O,J (De Vaucouleurs scale). At 6:16 U.T. (CM• 
J06°) the spots were much brighter and were accompanied by a bright band or 
zone [see Figure 4J]. The spots were of brightness -0.5, the band being much 
fainter. At 6:26 U.T. (CM=J08°) the spots were of brightness -1.2;. and at 
6:40 U,T. (CM=Jl2°) the spots were very bright, -1.5. 11 Doucet and Both ob
served about 4 hours earlier, noticing that the north pola~ cap was "very 
bright"; but otherwise nothin§ unusual was seen (Both, 2:00 U.T., CM•24J 0 , 

and Doucet, 2:15 U,T., CM=247 • Both observers show a bright 11 cloud 11 over 
Libya which the Recorder first noted at 1:15 U.T., CM•2)2°). The increase 
in brightness noted by Schneller is very enormous and unusual. Members are 
urged to check their records in an effort to throw more light on this obser
vation, 

b) White band over Elysium: In Figure 45 are reproduced two draw
ings made by Both on January 11, 1961. A peculiar white band was noticed 
stretching from the center of the north polar cap across Elysium toward Libya, 

, It was firs.t "observed as a brightness near the limb around 0:00 U.T., CM• 
170°, but observation was interrupted by clouds and haze. At l:JO U,T, it 
was again observed with various filters: absent in red (29), very faint in 
green (57), similar to appearance in ordinary light (about brightness 1.2, 
north polar cap at the time 0,9). Dark blue (47B) showed it well, as did 
also lighter blue filters of unknown characteristics, By 2:)0 U,T,, CM•206° 
hardly any trace was left." A drawing by Chapman at 2:10 U,T,, CM•202° shows 
nothing of the streak (at that time it would have easily escaped notice since 
maximum visibility had occurred at l:JO U.T. or before. In other words, vis
ibility decreased rapidly as the distance from the limb increased). White 
bands or steaks of this nature are quite rare, although similar appearances, 
lasting for a few minutes at a time, were observed on several occasions by 
N. Barabascheff in 1924 ("Vorliufige Mitteilung Uber die Marsbeobachtungen 
im Jahre 1924, 11 Astronomische Nachrichten No, SJ41, p~ 206, and plate 4), 

c) Recurrent 11 cloud 11 in the southern hemisphere: On January 28, 
1961, at 0:27 U.T., CM=25°, Chapman observed a bright cloud in the southern 
hemisphere and immediately informed the Recorder by telephone. Unfortunately 
the Recorder was unable to observe at the time because he was recovering from 
minor surgery. Chapman's cloud was centered at longitude 40°, latitude -48°, 
i.e. over Argyre. He described it as "brilliant, nearly as bright (without 
filters) as the cap, •• its edges,,,well-defined but not perfectly sharp. It 
was particularly brilliant in light blue (J8) but was also. easy with yellow 
(1\2) and orange (2JA)." The next opportunity to observe it came on January 
JO, Using the 8-inch refractor of the Kellogg Observatory, Chapman and Both 
made two independent drawings (see Figure 46). At 0:47 U.T., CM=l2°, Chap
man noted that the cloud "was quite bright but considerably less so than the 
cap. The limb region following Nilokeras and Lunae Lacus was unusually 
bright." At l:JO U,T., CM=2J 0 , Both recorded the region of Argyre as being 
"very bright, with two brighter condensations," while the limb brightness 
noted earlier by Chapman had become more definite. On February 2, 1961, at 
1:00 U.T., CN=J48°, Schneller noticed "a huge area of atmospheric haze which 
covered the Mare Erythraeum •••• I first suspected it when I found it a lit
tle difficult to see detail in the southeastern portion of the disk; filters 
showed that the bulge at the terminator (following south portion of the disk) 
was due to the haze,,.though some of it may have been due to slight irradia-



J. Vitaus, Deoealler 8, 1960 
4a46 UT, CKa 224° St 8 
Tt 2-8. 8-tn. ret1. at 209 x 

1.!. Both, Januap- 16, 1961 
6a10 UT, CKt 201 St 6 
Tt 8. 8-in. retr. 600 x 

C.R. Chap.an, Jaauary 10, 1981 
Oa10 UT, CKt 181° St 7-8 
Ta 2-8. 1o-1n. retl. at 890 x 

au filter 

C .R. Chapuan, January 15 • 1961 
2a35 UT, CKt 172° Sa 7, Tt 8 
1o-1n. ref1. at 890 x, orange 
2SA filter 

FIGURE 44. Sample drawings of Mars by A.L.P.O. members in 1960-61, showing 
strong development of Trivium Charontis and environs. On Chapman's January 
10 drawing the arrows point to a whitish blemish. 
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riGURE 45. Drawings 
of Mars by E. E. Both 
on January 11, 1961, 
at zh om, u.T., c.M.• 
199°, with an 8-inch 
refractor at 375X. 
Seeing 4-5, transparency 
3. Left: white light; 
right: Wratten Filter 
478 (blue). Note 
white band over Ely
sium, and see text. 



tion, The haze was best seen using a yellow filter (maximum transmission 
at ~ =5710 angstroms); it was also seen with a yellow-orange filter (maxi
mum transmission at ).=6200), 11 (See Figure 47). Three hours later, at J:OO 
U,T,, CM=l7°, Both found no evidence of the haze (what Schneller had obser
ved may have been a more intense sunrise haze, which would rapidly disappear 
with increasing distance from the limb) although a slight but definite pro
jection was noted, being 11 apparent in blue, 47B, 11 centered over Argyre. On 
February J, 1961, at 2:30 U.T., CM=l 0 , Both noticed two bright areas, one 
south of Sinus Meridiani, the other toward Argyre and again slightly pro
jecting. It is quite likely that these observations all relate to the same 
atmospheric conditions existing over Argyre and probably being connected 
with the formation of the southern polar cap, From the observations avail
able, it seems that this 11 cloud 11 remained essentially stationary during this 
period (January 28 to February J), 

VI, Personal Comments on the De Vaucouleurs Scale of Intensities 

Mr. Reese's criticism of the intensity scale currently used by the 
Mars Section requires some discussion (see 1h! Strolling Astronomer, Vol. 
14, Nov.-Dec., 1960, pp. 190T 192). Concerning the. question of whether the 
scale should be 11direct 11 or 1inverse, 11 I would say that it is primarily one 
of personal preference; for it is very simple to convert from one to the oth
er. Since De Vaucouleurs has successfully used his scale in several thousand 
(I) estimates, I purposely retained the 11 inverse 11 scale to facilitate com
parison of his curves with any that we might derive, 

The criticism of step 10 ("apparent surface brightness of the night 
sky background in the immediate vicinity of the planet 11 ) is of more funda
mental importance and has been voiced by other observers, notably M. De 
Saussure. ("Observations de Mars en 1956, 11 Orion, Vol. 62, Oct.-Dec., 1958, 
pp, 500-502. I am grateful to Dr. J. AshbroO'k"""f'fr directing my attention 
to this paper), De Saussure also prefers a 11direct 11 scale and has designed 
his own, where: 

l ••• darkest spots on the surface. 
? ••• brightness of the 11desert" areas. 

lO ••• brightness of the polar caps. 

This is the same scale used by w. H. Pickering many years ago ( 11Monthly Re
port on Mars--No. 4, 11 Popular Astronomy, Vol. 22, April, 1914, p. 224). De 
Saussure eliminated the sky background because its brightness 11might be var
iable." De Vaucouleurs clearly states that the brightness of the night sky 
11 is not nil on account of scattering and stray light in the atmosphere, the 
telescope and the eye and (in refractors) of the secondary spectrum" but that 
it is "small as compared with the average surface brightness of Mars. It 
thus constitutes a fairly definite fixed point ••• " (Physics 2£ !a! Planet 
1-lars, 1954, p, Jl5. The brightness also varies somewhat with zenith dis
~e, particulary in cities). Mr. Reese's example of Jupiter's fourth 
satellite (or any other for that matter) is not quite valid in this case 
because we are dealing partly with integrated brightness (in· the case of J. 
IV against the sky) differing by as many as 6 to 8 magnitudes (differing, 
therefore, in brightness by factors on the order of 250 to 1500, the albedo 
of IV being less than 1/J that of the average albedo of Jupiter's disk); in 
other words, the satellite appears dark in front of Jupiter in contrast to 
the great brightness of its primary, while at the same time the sky behind 
Jupiter appears even darker. The individual markings either on Jupiter (ex
cept satellite shadows) or on Mars will always be far brighter than the av
erage night sky, 

Using "the darkest spot on the surface" as a fixed point in the 
scale is not very practical since the darkest spot of one apparition will 
not be the darkest spot of the next (because of changing Martian atmospheric 
conditions and also seasonal and secular changes). And suppose we were using, 
say, Lunae Lacus as 11 the darkest spot"--what should we use during the many 
times when Lunae Lacus is not on the disk? We would have to resort to memory 
or else have three, four, or more "darkest spots. 11 By adopting such a meth
od we would again be dealing with a non-standardized, qualitative scale, 
which is precisely what we don't want. 



FIGURE 46. Comparative drawings of Mars by c. R. Chapman and E. E. Both 
on January 30, 1961, with an 8-inch refractor at 375X. Left: Chapman, 
oh 47m, U.T., C.M.•l2°, seeing 5-6, transparency 3-4. Right: Both, 1h 30m, 
U.T., C.M.•23°, seeing 6, transparency 4. Note cloud over Argyre described 
in text. 

7XGURI ¥7. Mars. K. Schneller. 
February 2, 1961. 1h om, U.T. 
8-inch refl. at 272X. Seeing 
7-9. Transparency 3. C.M.u 
348°. Note extensive atmos
pheric haze over Mare Erythraeum. 

7IGURE 48. Mars. Walter H. Haas. 
7ebruary 14, 1961. oh 39m, UoTo 
Pan American College 17-in. reflector. 
About 425X. S·J-4. T-4. Wratten 
Filter 12 (yellow). D-11~0 CoMo • 
233~ W • white area. W • whitish 
(duller) area. 

To be sure, De Saussure found that his scale could be related to 
that of De Vaucouleurs by: 

v - -0.68 s + 6.8, 

where V • value obtained by De Vaucouleurs, and S = value obtained by De 
Saussure. However, this relation has to be determined for every series of 
estimates, so that it would be just as simple to use the other scale to be
gin with. 

Prof. Haas has correctly observed that "actual use will, ••• be the 
real test of ideas in this field," and since De Vaucouleurs apparently has 
used his scale on more occasions than anybody else, his experience ought 
to carry a good deal of weight. As Mars Recorder I shall, for the present 
at least, retain this scale until it has been tried 11 in the field" by our 
own observers. 
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SA TURN ,!! !.2.2,2 

By: Thomas A. Cragg 

Saturn was less ardently followed in 1959 than in 1958. What ob
servations are at hand indicate that the apparition was rather normal. The 
July-August, 1960, issue of !h! Strolling Astronomer contains on p. 12J a 
recent general nomenclature diagram which will be used in this general sum
mary for naming belts, zones, and ring-features observed. 

The following persons contributed observations of Saturn for its 
1959 apparition: 

Ernst E. Both, Buffalo Museum of Science, Buffalo 11, New York. 8 11 refractor. 
Phillip 1¥. Budine, 14J5 Upper Front Street, Binghamton, New York, 4 11 refrac

tor. 
Clark R. Chapman, 2J4J Kensington Avenue, Buffalo 26, New York. 10 11 reflec

tor. 
Tom c. Constantan, 1650 Michael Way, Las Vegas, Nevada. Ji" refractor. 
John G. Cooper, 23728 - llOth Place West, Edmonds, Washington, 4 11 reflec

tor. 
Thomas A. Cragg, 246 \vest Beach Avenue, Inglew·ood J, California. 6 11 refrac

tor, 12 11 reflector, 12 11 refractor. 
Stuart and Stanley Emig, Route 1, Leavenworth, Washington. 8 11 reflector. 
Walter H. Haas, Pan American College Observatory, Edinburg, Texas. 6 11 re

flector, 12i" reflector. 
Alika K. Herring, 1]12 Arlington Avenue, Anaheim, California. 12t" reflec-

tor. 
Carlos M. Jensen, 1432 West 4th South, Salt Lake City, Utah. Ji" refractor. 
David Meisel, 800 - 8th Street, Fairmont, West Virginia. 8" rellector. 
Owen C, Ranck, 112 Broadway, Milton, Pennsylvania. 4 11 refractor. 
Carlos E. Rest, P. 0. Box 99JJ, Santurce, Puerto Rico, 10 11 reflector. 
Frank J, Suler, 508 Morton Street, Richmond, Texas. 8 11 reflector. 
Joseph Sullivan, Jr., 11 Brookfield Road, Binghamton, New York. J 11 refrac

tor. 
Gary Wegner, 9309 N. E. 191st Street, Bothell, Washington. 10 11 reflector. 

The Ball 

EZ: Although the EZ was always the brightest part of the ball, it 
appeared-ro be a little fainter than in 1958, Only during September, 1959, 
was the EZ brighter than the outer part of Ring B. No CM transit observa
tions were received relating to any of the large bright oval spots founa in 
this zone during most apparitions. 

EB: This belt was as easy in 1958 as at any time in the past; but 
it became-less obvious in 1959, it appears, being reported much less often 
in 1959 than in 1958. 

~: Again this belt was the strongest belt on the planet. Most 
of the time this feature was double, but it was observed single on a number 
of occasions. The evidence is that during the first part of the apparition 
the NEB was single in some longitudes and double in others. Again a rather 
large number of very transitory dark spots were observed in this belt, but 
none was of sufficient duration to add materially to our knowledge of rota
tion-rates at this latitude, Budine and Chapman got a period of 10h 14ill 
from a spot seen on September 5 and 8, Wegner observed three spots on Octo
ber J and a surprisingly similar group of spots on October JO. If we assume 
that they are the same, a period of about 10h 15m is suggested. Chapman al
so observed some festoons in August (see Figure 49), one clear to the north 
pole! These were unconfirmed by other observers. 

NTrB: This belt, first reported in 1958, was found by more than 
half of ~contributors. Still basically a narrow belt, it appeared usu
ally a little wider in 1959. 
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FIGURE 49. Saturn. 
Clark R. Chapman. 10-inch 
Cave reflector. 260X. 
September 8, 1959. 
1h 10m - 1h J5m, U.T. 
Seeing 4-8. Sky rather 
hazy. Note bright annulus 
in usual position of Encke 1 s 
Division, festoons in EZ, 
and structure of NEB. 

FIGURE 50. Saturn. 
Phillip w. Budine. 4-inch 
Unitron refractor. 214X. 
September 5, 1959. 
1h 10m, U.T. Seeing 8. 
Transparency 5. Note 
bright spots near s. edge 
N.P.R. shading at the 
latitude later very active 
in 1960. (Please ignore 
any parallel diagonal dark 
lines visible in Figure 5~) 

NTB: Evidence that this belt faded rather rapidly toward the end 
of the apparition was rather strong. Most of the observers reported this 
belt through August, but seldom after that. Considerable variation was en
countered throughout the apparition, the belt appearing double occasionally 
as well as sometimes thin and narrow. 

NPR: 
reported-at 
through the 
in contrast 

This region, which normally has appeared as a dark cap, was 
the beginning and end of the apparition, but rather seldom 
middle two-thirds of it. Probably the region was merely lower 
during the mid-part of the apparition. 

High Latitude Spots: Budine observed several bright spots in a 
high latitude on September 5 (Figure 50) but unfortunately was unable to 
recover them. It is to be emphasized that here is the region where our 
present knowledge of rotation-rates is poorest, and any spots found in this 
region should be ardently pursued! The remarkable activity in a bright zone 
at latitude 6o 0 N. in 1960 will be described in a later paper. 

The Rings 

The ring shadings during 1959 were largely the same as depicted 
in Figure 8 on p. 123 of the July-August, 1960, ~~with one or two 
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exceptions, Once in July Chapman observed a bri,ht line in the position 
normally occupied by Encke 1 s Division (Figure 49 • Also, Budine once ob
served in July the inner part of Ring B to be brighter than the outer part 
(opposite to the normal), Haas in October found Ring A to be brightest in 
a narrow annulus adjacent to the Cassini Division, as he also did in 1958, 

Ring D (outside Ring A) was unreported in 1959, It appears so far 
to remain the general impression that Ring D is harder to see at high in
clinations of the rings while basically the opposite is true for the Crape 
Ring, 

Ring Divisions 

~: Not reported by any observers in 1959. 

~: Observed occasionally by Chapman, Cragg, and Haas, 

§l: Observed by Chapman, Haas, and \Iegner. 

~: Observed a number of times by Cragg and Wegner, and further 
confirmed by Meisel. Cragg continues to find this division the easiest 
minor division, sometimes stronger than Encke 1 s, 

QL: Not reported by any observers in 1959. 

Cassini 1 s Division: Observed by all participants, and found by 
more than half of the observers all the way around the ring, 

Encke 1 s Division: Observed by Budine, Chapman, Cragg, Haas, and 
\vegner, It '~as generally placed slightly outside the center of Ring A, 

"~B.§." fli PTOLE}!AEUS 

By: Alika K, Herring 

(Paper read at the Sixth A.L.P,O, Convention at San Jose, Calif., 
on August 24, 1960,) 

So far as is known, no serious attempt has yet been made to survey 
or study the very shallow depressions that are found here and there on the 
lunar surface and which have been popularly referred to as "saucers", Ref
erence to them in the literature is ordinarily casual or vague, with the 
result that this type of detail is usually dismissed as being of little or 
nc importance, I believe, however, that the contrary should be true. Any 
comprehensive theory concerning the formation of the lunar craters must al
so explain the genesis of these saucers, Conversely, any valid theory con
cerning the origin of these objects may in turn provide us with important 
clues concerning the formation of the features containing them. The folow
ing remarks may therefore be of some interest. 

Several common characteristics of the saucers may be briefly describ
ed, .l'i th few exceptions they are rimless, approximately circular in shape, 
and are of such shallow depth that the sunlight must fall almost at grazing 
incidence to bring them into relief; in fact the very great majority of them 
will be totally invisible when more than 12 hours away from the terminator, 
So shallow is their depth that an observer could be situated in the center 
of one of them and have absolutely no inkling .of the fact; it is even en
tirely possible that some of our future astronauts may land their moon rock
ets in the middle of a saucer and be totally unaware of its existence. It 
is interesting to suggest that if similar shallow depressions exist on the 
surface of the earth, they will unquestionably remain undiscovered until the 
earth is observed from some lunar observatory! 

It should be noted that the saucers almost invariably occur in either 
the walled plain type of crater having the dark maria-type floors which are 
relatively smooth and free of detail, or on other-portions of the lunar sur
face which have apparently been inundated by ~-type material, This dis-
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FIGURE 51. Chart by Alika K. Herring of "saucers" in lunar walled plain 
Ptolemaeus, Chart based upon observations in 1955-59 with 8-inch and 12,5-
inch reflectors and upon a photograph by Dr, Dinsmore Alter, See also text 
of Mr. Herring's paper in this issue, 

tribution is undeniably a fact of some significance, 11'e thus find saucers 
in Plato, Archimedes, Fracastorius, and other walled plains, as well as in 
the numerous small inundated areas northwest of Hipparchus in the vicinity 
of Saunder and Lade. And as with the lunar domes, these features may occur 
in far larger numbers than has previously been supposed, It is indeed a 
rare instance when with a fairly large telescope and the proper conditions 
of seeing and illumination, a number of these objects cannot be found alone 
the terminator at any given time, 

Yet perhaps the largest known concentration of saucers will be 
found on the floor of Ptolemaeus, where they occur in considerable pro
fusion, At this writing, some 100 of these objects have there been charted; 
and the study is by no means complete, Figure 51 is a preliminary chart 
by the writer, Of these, number 1, lying closely adjacent to Lyot on the 
north, is the largest and deepest, and is exceptional in being visible for 
perhaps several days after sunrise and also several days before sunset. 
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!t is further exceptional in having a low raised rim, which may indicate 
that this object is better regarded as a buried crater which has been par
tially covered by a later inundation of the floor of Ptolemaeus, That such 
inundation has occurred is clearly indicated by the small ghost ring south
east of Lyot. 

Attention is also directed to the curious tendency of the saucers 
on the eastern half of the floor to arrange themselves in semi-circles. 
Two of these configurations may be easily seen on Figure 51 formed by the 
saucers numbered 50, 51, 52, 88, 54, 55, and 56 and by 60, 61, 62, 6J, 64, 
67, 68, and 69. Other less conspicuous arcs are formed by 56, 79, 78, and 
77 and by 46, 47, 91, 70, and 71. Another curious arrangement may be found 
in the chain of partially coalesced saucers, extending from 6 to 95, these 
forming a long and curved shallo•• valley which is more or .less concentric 
with the west wall, Such concentricity can hardly be accidental, and im
plies a connection with hidden crustal weaknesses, perhaps even indicating 
a distant kinship with the clefts and crater-chains which occur in similar 
situations else1vhere on the lunar surface. 

It is, of course, interesting to speculate on the question of how 
the saucers may have been formed. While several possible answers may im
mediately occur to us, I wish to suggest one solution that I believe may 
have some merit. It can be demonstrated that a pot of melted wax or pitch, 
after cooling slowly, will not possess a perfectly smooth and level surface, 
but instead one that is covered with numerous very shallow depressions so 
slight in depth that they must be viewed from a most oblique angle to be 
seen at all. And if 1ve but think for a moment, we must realize that these 
minute irregularities could only have been caused by convection currents 
in the melted material which persisted up to the actual moment of solidifi
cation, Such turbulence, as it might more properly be called, is nature's 
way of dissipating heat, and may manifest itself in many ways; a good ex
ample is the rice grain structure of the solar surface. There is certain
ly every reason to believe that such turbulence was also present during the 
cooling of the lunar surface, \ie admittedly must be extremely wary of at
temptin~ to interpret large scale lunar phenomena by small scale laboratory 
experiments; for if such comparisons were completely valid, it would be 
a simple matter to prove that the lunar craters were formed in at least a 
:1alf dozen different ways! So perhaps we should yet consider the question 
of the saucers to be an open one, and place it alongside the many other 
luncH :nysteries ,,,hich must await a solution by selenologists in the future. 

!!;!! REPORTED OUTBREAK !! ALPHONSUS: .MJ:. ANALYSIS 

By: Patrick Noore, F.R.A,S,, F.n.s,A. 

(Paper read at the Sixth A.L.P,O. Convention at San Jose, Calif,, 
on August 24, 1960,) 

As on several past occasions, I have been honored with an invita
tion to submit a paper to an A.L,P.O, Convention; I greatly appreciate this, 
<>nd am only sorry that I cannot be with you to read it in person. As my 
subject, I have taken the controversial report by the Russian astronomer 
X, Kozyrev that on 1958, November J a volcanic outbreak was recorded in the 
lunar crater Alphonsus. The main facts are probably known to most people 
here today, and the purpose of my paper is to attempt an analysis, However, 
it may be as well to give a brief statement of what actually happened, 

Alphonsus is a particularly prominent crater near the apparent cen
ter of the lunar disk. It lies between Ptolemaeus and Arzachel, and has 
lone been regarded as a possible site of variations, During the last cen
tury, r:. Kleinl described it as "one of the most active regions on the ~loon, 11 

Gild I have collected various other notes leading to the same conclusion2, 
Ko~ accurate these reports are is, of course, problematical; and they are 
certainly not conclusive. Studies of the crater were carried out some years 
a~o by D. Alter, now Director Emeritus of the Griffith Observatory, Follow
i.1C: 'ln excunin<>tion of photographs of ,\lphonsus taken at Lick in 19J7, Alter 

64 



considered it ~vortlnvhile to photograph the reeion in both infra-red and 
blue-violet. On the,mornine of 1956, Octcber 26, under excellent conditions, 
he obtained results which led him to conclude that in blue-violet, the west
ern part of the floor of Alphonsus was 11 obscured, 11 while the corresponding 
area in Arzachel was not. Alter suggested that small amounts of gas \iere 
being discharged from the tiny dark spots along some of the clefts.3 

This research came to the notice of N. Kozyrev, at the Crimean As
trophysical Observatory, who began studies on his own account, using the 
50-inch reflector. Kozyrev commented that the lunar surface is exposed to 
all the hard radiation sent out by the Sun, and he began searching for fluo
rescent effects due to a very tenuous "atmosphere" inside Alphonsus. It was 
during this work that he observed his now-famous eruption. vnrious reports 
of it have been published, one of which is by Kozyrev himself • lvhile guid
ing a plate, he noticed that the central peak had become blurred, and was 
apparently engulfed in a reddish 11 cloud 11 which shifted considerably. The 
slit of the spectrograph was extended in an east-west direction across the 
central peak, and when the spectrograms were developed they provided con
firmation. The observation was made on November 3, between 1h oom and Jh 45m, 
U.T. When I first heard about it, \"hich was some days later (when the ob
servation was released), I wrote to Kozyrev and asked for additional infor
mation. He was kind enough to send me copies of his spectrograms, and also 
a description of what had been seen. I quote from his letter to me, which 
I received early in December, 1958: 

11 0n the spectrogram obtained at 1h U.T., the peak of the crater 
appears redder than the adjacent floor; possibly at that time the peak was 
being observed and illuminated by the Sun through the dust thrown up by the 
eruption, On the spectrogram obtained at Jh oom- 3h Jom, u.T., the spec
trum of the peak shows a bright gaseous emission. The most prominent emis
sion bands are at 4756 angstrom units (not yet identified) and the Swan band 
group, due to Cz molecules, at 4735, 4713, and 4696 angstroms. Swan bands 
also occur at 5165 and 51JO angstroms, A group of CJ lines from 4100 toJ950 
angstroms is clearly visible, and there are many other lines ~vhich have not 
so far been identified, During the guiding of the spectrogram, I noticed a 
marked increase in the brilliancy of the area, and an unusual white color. 
Suddenly the brightness began to lessen. I stopped the exposure and began 
a new one, from 3h 30m to 3h 45m, U.T.; the resulting spectrogram showed the 
normal appearance," 

Here, for the first time, was an observation of activity on the Noon 
which was confirmed photographically, The news was decidedly unexpected, 
and was received with some incredulity in Western Europe and the u.s.A.; 
until I had Kozyrev 1 s letter, I was inclined to believe that there had been 
some mistake either in the original message or in its translation. 

Shortly afterwards, H. P. Wilkins, using his15t-inch reflector in 
England, recorded a reddish patch on the site of the "eruption," presumably 
due to colored material ejected on November J, \wilkins saw this patch on 
November 19 and again on December 19; and its existence was confirmed, in
dependently, on both occasions by G. A. Hole using a 24-inch reflector at 
Brighton.5 Other observers also have seen it; for instance, on 1960 January 
6, B. Warner, at the University of London Observatory, recorded it unmistak
ably,6 All this seemed clear enough, but doubts were expressed in various 
quarters. The reality of Kozyrev 1 s "eruption" was questioned; and some 
authorities failed to see the subsequent red patch, concluding that it did 
not exist. Before giving a general summary, it may be as well for me to 
add what observations I have made on my own account. 

I have studied Alphonsus for some years--my first observation of it 
dates back to 19J7--and I think I may claim to be fairly familiar with its 
topography. The famous dark patches show apparent variations, but these are 
explained by the changing illumination, and I have yet to record anything 
in the crater which cannot be accounted for in such a way. Neither, regret
tably, have I seen the red patch, I have searched for it on frequent oc
casions since November, 1958, using mainly my 12t-inch and Bt-inch reflectors, 
but with no success whatsoever. On 1960, June J, at 21h zorn, U.T., I was 
observing with G. A, Hole; the instrument was Hole's splended 24-inch re-



flector, used at the Cassegrain focus. Conditions were fair. Role could 
see the red patch; I could not, despite all my efforts. I do not regard 
this as at all significant. I am not particularly color-sensitive at the 
best of times. 

!-lore interesting is the fact that Kozyrev reported new activity in 
Alphonsus on the night of 1959, October 2J. I was studying the formation 
between 1h and 3h, U.T., using my Sf-inch reflector (trees prevented my 
using the 12f-inch) and could see nothing unusual. Therefore, anything 
which took place at that time was, I am sure, beyond the range of my tele
scope. (See also~~ for Jan.-Feb., 1961, p. 7, lines 2 to B.--Editor.] 

If we accept the reality of the outbreak and of the subsequent red 
patch--or, for that matter, the outbreak only--some interesting conclusions 
follow. Alter's conjectures will have been borne out; and we will have to 
agree that minor activity does take place on the !-loon, which lends force to 
the oft-reported 11 obscurations 11 in various features which have been noted 
by almost every serious amateur who has been observing for twenty years or 
more. It is too much to maintain that the long argument as to the forma
tion of the lunar craters would now be settled in favor of the volcanic 
theory, but it \tould appear that the central peak of Alphonsus is associated 
with vulcanism. We would also have to accept at least isolated pockets of 
heat-- below the lunar crust. 

It has been suggested that there may have been errors of observa
tion or interpretation. This would indeed be surprising for a man of Ko
zyrev1s experience and reputation; but after studying his account and his 
confirmatory photographs, I feel that we must reject the "error" idea out 
of hand. The photographs exist, and they show unmistakable traces of activ
ity. If they are genuine, they prove that activity did occur. There is 
no room for mistal<es made in good faith; if we suppose that no outbreak 
took place, we must also suppose that Kozyrev deliberately published a false 
report and followed it up by manufacturing fake spectrograms. This is ob
viously ludicrous. In the case of the red patch, there is room for honest 
observational error, since there are no confirmatory photographs. However, 
further observations should clear the matter up. 

!-ly conclusions, therefore, are that there is overwhelming evidence 
of a minor outbreak in Alphonsus on November J, 1958, and that some of our 
ideas as to the inertness of the Noon must be revised. 'Ihe procedure now 
must be to keep a close watch on Alphonsus, and I suggest that all those 
who have suitable equipment should pay constant attention to the whole area. 

J.ly very best wishes to you all for an extremely happy and success
ful Convention. 

1. 
2. 
J. 

4. 

5. 

6. 
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Remarks 2[ 2t• Dinsmore Alter. Dr. Alter offered some informative 
comments from the floor on the subject of Mr. Moore's pap,er during the 
Sixth A.L.P.O. Convention. An edited version follows: 1Kozyrev wrote me 
that the density at the orifice of the craterlet was about one-one billionth 
(lo-9) that of our atmosphere at sea level. He got this value by assuming 
100% ionization of the gas, which would be sufficient to produce the effect. 
Kozyrev1s observations are honest and are very valuable; however, his con
clusions regarding c2 can be doubted. 'Ihere is further evidence that he 
overlooked something in his report. There is almost no spectrum shorter 
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than 4JOO angstroms in the spectrogram showing emission; but this part of 
the spectrum returned in the immediately following spectrogram, which did 
not show emission, 11 

PROGRESS REPORT OF THE A.L,P.O, 
~METEOR PROJECT IN ill2.-1960 

By: Robert M, Adams 

Herein are presented the results of our 5th year 
covering the period from Oct. 1, 1959, to Nov. JO, 1960, 
ing stations were located at a distance apart sufficient 
lunar flashes from earthly meteors, 

of observations 
All participat

to distinguish 

The following individual observers were engaged in the meteor search 
observations for the stated ~ amounts of time: 

H. M. Blake, Tracy, California, 4-1/4 11 reflector, 2,0 hours, 
James Bukowski, San Francisco, California, 4 11 reflector, 6,1 hours, 
Tom Cragg, Inglewood, California, 12-1/2 11 re~lector 1 1.5 hours. 
Jim Colburn, Oxnard, California, 4 11 reflector and 6' refractor, 1.8 hours, 
Tom Constanten, Las Vegas, Nevada, J-1/4 11 refractor1 0.2 hours, 
Stuart and Stanley Emig, Leavenworth, Washington, 8 1 reflector, 2,0 hours, 
Val Hennessee, Greensboro, North Carolina, 4-1/4 11 reflector, J,4 hours. 
Mike Kelly, Neosho, Missouri, 4-J/8 11 ref~actor, 0,5 hours, 
Robert W. Miller, Miami, Florida, 12-1/2 11 reflector, 1.0 hours. 
William J. Westbrooke, San Francisco, California, 4" reflector, 0,7 hours. 

Mr. Craig Johnson observed with his 4 11 reflector from Boulder, Colorado; 
and recently he has coordinated his e~forts with William Nelson, who uses 
a 6" reflector. Johnson 7.1 hours, Nelson 0.5 hours. 

Observers from Manchester, Connecticut, were divided into two stations: 
Eugene Spiess with his 5 11 refractor and Daniel and Doris Fraher, who oper
ate a J 11 reflector. Spiess 6,2 hours, the Frahers 4,J hours. 

As in previous years the large group of observers from Montreal was divided 
into no less than eleven active stations, These are: !>!iss I, K. William
son, E, M. Towne, c. M. Good, Mrs. R. Prezament, and Miss c. L. Drolet op
erating station 1 and using an 80 mm. refractor; Mrs, D. Yane, Louis Duchow, 
and Mrs, K, Zorgo operating station 2 using a J 11 reflector; Miss I, K, Wil
liamson, G. Wedge, S. Downing, C. Papacosmos, and G. Gaherty operating sta
tion 4 with a 6-1/2 11 refractor; G, Gaherty and D. Sands operatinft station 5 
with an 8 11 reflector; W, A. Warren operating station 8 using a 6 1 reflector; 
K, R, Brasch of station 10 using an 8 11 reflector; Vic iVilliams o~ station 
14 using a 6 11 reflector; Mrs, K. ZorgG of station 15 using a 5 11 reflector; 
c. Papacosmos and K. R. Brasch operating station 17 utilizing an 8 11 reflector. 
There is a map giving the locations of all the Montreal stations. ·Brasch 
2.5 hours, Drolet 0.5 hours, Duchow 0.2 hours, Gaherty 7.4 hours, Good 1.8 
hours, Papacosmos 0,4 hours, Prezament 0.5 hours, Sands 0,1 hours, Towne 
1.7 hours, Wedge J,5 hours, Warren 2.9 hours, Williams 10.7 hours, William
son 5.6 hours, Yane 1.0 hours, and Zorgo 7.2 hours. 

The Pittsburgh observers included J. Mullaney using a 2.4 11 refractor and 
M. Paston using a 2.4 11 refractor also. Mullaney 1.5 hours and Paston O,J 
hours. 

To Vic Williams goes the honor of having observed the greatest amount of 
time followed in order by ~lr, Gaherty, !•Irs. K. Zorgo, and Mr. Craig Johnson, 

Since this project is concerned solely with the times of overlapping 
observations and since space is at a premium in this publication, it is pro
posed to give a rundown of only those observations where actual overlapping 
took place. This is a departure from previous procedures when a complete 
inventory of all reported descriptions of flashes, flares, and trails of 
light was given. There were again many interesting reports of discoveries 



of flashes, flares, and trails of light; and we wish to thank all those who 
submitted positive findings. Due to the enormous difficulty of formulating 
schedules over such a wide range of time and space, most of the overlapping 
of observations was achieved by the large Montreal group. Incidentally, all 
times below have been translated to Universal Time. 

On Nov. 5, 1959, Montreal stations 5 and 14 overlapped to the extent 
of ten minutes from 2):00 to 2):10, On Dec. 4 overlapping was achieved from 
2):00 to 24:00 by station 5, 14, and 15, and by the Frahers. Stations 5, 10, 
and 15, and Paston overlapped from 2):00 to 24:00 U.T. on January 1, 1960, 
On the 2nd there was overlapping from 2):00 to 2):05 most of the time by sta
tions 1, 5, 14, and 15. On the night of Jan. Jl-Feb. 1 there was overlap
ping for most of the period from 2):44 to O:JO by stations 1, 5, and 8. Sta
tions 1 and 2 overlapped from 0:00 to 1:00 most of the time on March 1, 1960, 
On the 2nd four stations overlapped for an hour from 0:00 to 1:00. These 
stations were 1, 2, 5, and 10. On the Jrd stations 1, 5, and 10 searched 
from 0:00 to 1:00. It should be pointed out that many of the above stations 
achieved triple and quadruple overlapping from time to time. On April 2 
stations 4 and 14 searched from 0:58 to 1:30. On May 2nd stations 1 and 4 
investie;ated from 2:09 to 2:18. No less than five stations searched on the 
night of Nay Jrd: stations 4 and 14 began at 2:)0 and continued to J:JO, 
and stations 8 and 15 beean at 2:45, with station 8 stopping at ):22, U.T. 
In June, 1960, Montreal stations 2, 4, 8, and 14 watched from J:OO to 4:00 
on the 2nd. There were at least two stations at the telescopes at any one 
time. Stations 4 and 14 overlapped on July 1st from J:Ol to J:ll. There 
1vas triple overlapping from J:OO to 4:00. Four stations overlapped during 
August 1st: stations 1, 4, 14, and 15. There was at least triple coverage 
from 3:00 to 4:00. Spiess and the Frahers overlapped on August 26th from 
0:00 to 0:21. Stations 1, 14, and 15 searched with at least partial over
larJpinc; and even partial triple overlapping. There \vere no confirmations 
in any of the above searches. On August 29th l.rhile station 17 was observing 
from :1:00 to G:JO :-rr. Papacosmos saw an instantaneous flash at 6:10, and 
:.:r. K. Grnsch saw one at 6:23. Both objects had trails from which the ob
servers surmised that they were earthly meteors. Mr. Craig Johnson continues 
to see many flashes and trails, but to date there is no confirmation of his 
findin~s. He writes that some of his objects may be psychological in origin. 
8oth Craig Johnson and Tom Cragg searched for lunar meteors during the total 
phase of the lunar eclipse of September 5, 1960. Mr. Johnson saw a bright 
flash at 10:38 U.T. about 100 miles s. and E. of Mare Crisium. He saw a 
bright 0.5 second flare 200 miles south of Aristarchus at 10:55 and a slow 
streaks. toN. near the limb at 11:14. He saw a flare at 11:39 175 miles 
S.E. of Plato and a suspected flash at 11:46 just off the west tip of Gas
sendi. ~illiam Nelson searched from 10:55 to 11:20. He states that he saw 
four flashes practically together at 11:10 plus or minus JO seconds. Three 
of them were within 50 miles of Delambre. Mr. Cragg diligently searched with 
his 12-1/2 11 reflector during totality, but he did not see any flares or 
flashes. Stations 1, 8, 14, and 17 of the Montreal team observed on Sept. 
26th, but there was a minimum of overlapping, On the 28th stations 1, 4, 
and 14 overlapped from 1:00 to 1:25. On the 28th(?) stations 1, 4, and 14 
observed. Stations 4 and 14 overlapped from l:lJ to 1:25 •. On Nov. 22, 1960, 
stations 1 and 5 overlapped from 2):19 to 2):23, although each team obser
ved for a much longer period of time without overlapping. On the 2Jrd at 
least two of stations 1, 5, 14, and 15 overlapped from 23:00 to 24:00, U.T. 

Once more we are confronted with no confirmations by means of over
lapping observations. And once more we are obligated to the Montreal team 
which produced by far the greatest number of observations. 

It occurs to this writer that there is a possible whole new approach 
to our problem of lunar meteor verification. This idea is brought to mind 
by the apparent observation of Lunik II kicking up a dust cloud some forty 
kilometers in diameter (see Sky~ Telescope, November, 1960, page 265). 
Any cursory examination of the area south of Autolycus shows many dark spots, 
but the possible verification by two stations (still awaiting photographic 
confirmation) gives us a new ~ operandi. Why not set aside at least a 
half hour every month for searching an area 100 miles wide along the termi
nator on the bright side of the lunar surface on the night of First Quarter? 
This search might also be attempted on the night before First Quarter and 
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on the night after First Quarter. This would all be in addition to our 
customary observations of the earthlit portion of the lunar surface. A 
plausible reason for taking the First Quarter is that it is an easy date 
for all to remember, and most of us can search at the same time (weather 
conditions permitting). The rays of the sun are at an acute angle along 
the terminator affording easy visibility of possible dust clouds.* With 
this in mind the writer is offering a schedule (~Central Standard~): 

1961, Dec. - 6:00 to 6:JO, P.M. 
Nov. - 6:JO to 7:00, P.M. 
Oct. - 7:00 to 7:JO, P.M. 
Sept.-April 7:JO to 8:00, P.M. 
Aug. -May 8:00 to 8:JO, P.M. 
July -June 8:JO to 9:00, P.M. 

The sky need not be completely dark for this kind of observation. 

Please continue observations for lunar meteors as indicated by 
flashes, flares, and streaks of light as in the past. Again this writer 
wishes to thank all of those who have so generously given of their time to 
the lunar meteor project. 

~ REVIEW 

~ Sternenhimmel 1961. Edited by Robert A. Naef. Aarau, Switzerland: 
H. R. Sauerlaender & Co., 142 pages. Available in the U.S. through Mr. 
Albert J. Phiebig, POB J52, White Plains, N, Y. Numerous illustrations 
and diagrams. 

Reviewed by Ernst E. Both 

This very excellent observing handbook has been a faithful and 
handy companion for the past 21 years. This year the well-known format 
and arrangement have again been retained: explanation of use; observable 
phenomena in 1961; ~elestial calendars for each month with monthly star 
charts; positions of the sun, planets, and the moon in 1961; planetary data 
(including the larger asteroids); a list of Swiss observatories (the number 
listed is about J8, including private observatories); detailed lists of in
teresting celestial objects; directions on how to find the brighter stars; 
and various explanations of symbols and terms used. 

M. Du Mathexay 1 s map of Mars, based on personal observations in 
1941-1952, is again reproduced; but the nomenclature has been changed to 
conform with that proposed by Section 16b of the International Astronomical 
Union. Here is one of the finest of the modern maps of Mars, and the new 
nomenclature ought to increase its usefulness considerably. The small 
general map of the moon, which had appeared in last year's issue, has un
fortunately been omitted. 

A great variety of charts and diagrams add materially to anyone's 
enjoyment of the booklet. Outstanding among these are: elongations of 
Mercury in 1961, total solar eclipse of February 15, 1961, a comparison 
of the motion of Venus through Aries in 1945 and 1961, and the positions 
of Ceres and Vesta for this year. Particularly the monthly celestial cal
endars are a mine of information, giving, among many other things, minima 

*According to the observations of Lunik II there was a rapid expansion of 
the dust cloud from a minute black spot to a greying area of over 40 kilo
meters in diameter which rapidly disappeared, the whole phenomenon taking 
only a very few minutes. According to Prof, Haas in a letter to the writer, 
dust will ~all back to the lunar surface according to the approximate form
ula s=2.6 t • Thus it will fall some 9500 feet in one minute so that the 
whole process of rising and falling might require in the neighborhood of 
J to 5 minutes. It appears probable that dust clouds produced by meteorites 
much smaller than Lunik II will escape ordinary telescopes. 



of Algol, phenomena of Jupiter's satellites, selected central meridians 
of Mars, occultations, meteor showers, periodic comets, etc, It is aston
ishing how much Robert A. Naef manages to present in a few pages! 

Although written in ~rman, ~ Sternenhimmel has symbols so easily 
understood that they ought to make this book a valuable addition to the li" 
brary of anybody seriously interested in foll?wing celestial phenomena. 

ANNOUNCEMENTS 

Errors ~ Recent Issues. On p. 169 of our November-December, 1960, 
issue we erred in inferring that Mr. Takeshi Sato saw the dark hemisphere 
of Venus to be "darker than the sky," He actually did not see the dark 
hemisphere at all. We are sorry that Dr, Bartlett unintentionally erred 
in interpreting the language of our Japanese colleague's report, On p. JJ, 
line 9 of the January-February, 1961, Strolling Astronomer read~ in place 
of 4~8. We have now learned that Mr, Almen 1 s drawing of Venus reproduced 
as Figure 27 on p, 176 of our November-December, 1960, issue is merely up
side down relative to the simply inverted view--it has north at the top and 
west (as a direction in the earth's sky) at the right, 

Change ~ Saturn Section. Mr. Phillip W. Budine has with regret 
given up the post of Assistant Saturn Recorder because of the pressure of 
many other matters, Mr. Budine has often served the A.L.P,O, well, and 
we are extremely sorry that he cannot continue, At present no new Assistant 
Saturn Recorder has been appointed. All current observations of Saturn 
should~ mailed to~· Thomas~. 246 ~· ~ ~·· Ingle;;od l• ~·· 
as well as any 19b0 data yet unreported. 

Concerning International Cooperation amon~ ~ ~ Planetary Q£
servers. The following remarks on this important subject by Mr. Elmer J, 
Reese will be worth some careful thought: 11 0n the subject of greater in
ternational teamwork in planetary observing, I might offer a few rather 
hastily formed opinions, The great need, I think, is for greater coopera
tion among the staff members of the various 1 national 1 associations rather 
than a direct funnelling of world-wide observations to one place, There is 
an optimum number of observations which any one Recorder can efficiently 
analyze. The staff members should keep each other better informed on im
portant developments and forward to each other certain 'cream of the crop' 
observations which their experience tells them will be of great value to 
all. There should also be a better distribution of published reports. (My 
limited dealings with the B,A.A. make these ideas seem desirable but im
practical.)" 

It has never been the intention of the A,L,P,O. to be a restricted 
American group; but it is true in reality that perhaps 80~ of the members 
have lived, and do live, in the United States. Mr. Reese's concepts are 
at some variance with those practiced by the Editor, who has always requested 
colleagues overseas to submit observational reports to the proper Section 
Recorders, Mr. Reese's ideas may well be closer, however, to what can ac
tually be accomplished, The Editor frequently has urged upon our Recorders 
that improved and closer teamwork with lunar and planetary groups in other 
countries is a major goal of the A.L,P,O. Some of our staff members have 
made earnest efforts in this direction; others, few or none, We should 
heartily welcome discussion of Mr, Reese's ideas; and the most important 
reaction will obviously be that of staff members of active 11national 11 groups 
in England, Japan, New Zealand, Germany, and elsewhere, 

~ A.L.P,O, Convention, The Ninth Convention of the Association 
of Lunar and Planetary Observers will be held along with the Convention of 
Western Amateur Astronomers in the Lafayette Hotel at Long Beach, California, 
on August 24-26, 1961, These W.A.A. meetings have become amateur astronomy's 
outstanding event of the year on the West Coast, A tentative program in
cludes two Morrison Lectures by foreign astronomers attending the immediate
ly prior meeting of the International Astronomical Union at Berkely, Cali
fornia in August, a tour of the Mount Wilson Observatory, a star party at 
a substantial altitude, and the customary Final Banquet. The A.L.P.O. ses
sions for papers are tentatively set for the afternoon of August 24 (Thurs.) 
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IWO J.cm ANNOUNCp!UTS. APRIJ: 12.• 1261. 

We have now luckily secured as the A.L.F.O. Exhibit Chairman 
for our Eighth Convention at Detroit: 

Clark <.;bapaaan 
2)4) Kensington Ave. 
iJuffalo 26, 1\:ew York 

Our Chairman's meritorous observational studies will be known to readert 
of recent issues of this periodical. 1-.r. Chapman pleads with all mem
bers to submit their drat~Tincs, charts, and photographs as soon as pos
sible. It takes time to assemble a eood exhibit. and we do want a fine 
display at Detroit, ~aterial sent can be returned. Items exhibited 
at Detroit can also be used at our Ninth Convention at Long Beach, 
Calif. in late August and thus do double duty. 

We have also found an acting Assistant Saturn decorder, namely: 

Dr. Joel w. Goodman 
)29 Ed~ewood Avenue 
Mill Valley, Calif. 

Dr. Goodman has been active in the A.L.P.O. for a number of years. ~ie 
now carries on teachin6 and research at the School of l·iedicine of the 
Uni-versity of California .a.•~edical Center in San Francisco. It has not 
yet been worked out in detail h.Otf ur, Goodman and l<Lr c.;rae~ will divide 
the work of the Saturn Section. For the present observations of th.e 
Ringed Planet may be sent to either of them. 



and the morning of August 26 (Sat,). The annual G, Bruce Blair Award will 
be given to Mr. Carl Wells of Roseville, California, for his long and out
standing service to amateur astronomy. Mr. Wells is one of the founders 
of the W.A.A. He is a professional in optics; and his instruments include 
the mirror for an 8-inch Maksutov for the University of California at Berke
ley, a 6-inch refractor for the Nevada Astronomical Society, the first mir
ror for the Franklin Wright Camera, and a 12-inch mirror for Sacramento City 
College. He has always been extremely helpful to amateurs with advice, lec
tures, correspondence, and loans of instruments, The Lafayette Hotel will 
have plenty of highly suitable room for exhibits, and an extensive display 
of current A.L.P,O, work is hence desired, An outstanding gathering at 
Long Beach seems assured; and we urge all who possibly can to attend for 
information, fun, and good astronomical fellowship, 

The W,A,A, Convention Chairman is our old-time colleague, Tom 
Cave, 41J7 E, Anaheim St., Long Beach 4, California, 

Further ~ £.!!_ Eighth A.L,P.O, Convention, It \vill be recalled 
that this meeting will be part of the Astronomical League National Conven
tion at the Henrose Hotel in Detroit, Michigan, on July 1, 2, and J, 1961. 
The General Chairman is Dr. c. D, .1-!arshall, 17J96 Westmoreland Road, Detroit 
19, Michigan. There will be plenty of space for astronomical exhibits. A 
very large display of amateur telescopes is planned, The A.L.P.O, Conven
tion will be held from 9:JO A.M. to 12:JO P.M. on Sunday, July 2. Registra
tion payments should be sent to Mr. George Meyerson, 19777 Cheyenne, Detroit 
J5, Michigan, The cost of registration is one dollar per person and two dol
lars and a half per family before June li 1961, two dollars per person and 
five dollars per family after that date, Hotel reservations should be made 
directly with the Henrose Hotel, Detroit 26. A special Convention rate sched
ule has been set up and varies according to what accommodations are desired; 
single rooms, double rooms, and twin rooms are available. Rates begin at 
$6.50 for single rooms. Two professional astronomers will address the League 
Convention; these are Professor Haddock of the University of Michigan and 
Dr. Helen Sawyer Hogg of the David Dunlap Observatory of the University of 
Toronto, A field trip on the afternoon of July 1 will be made to the Peach 
Mountain station of the University of Michigan, Here there are two radio 
telescopes, 28 and 85 feet in diameter respectively, a J6-inch Schmidt camera, 
and a 24-inch reflector, The 85-feet radio telescope is the fourth largest 
in the world. The Peach Mountain facility works on a United States Navy 
Research Project. The customary Honor Dinner will be at 7:JO P.M. on July 2, 

We heartily invite all A.L.P.O, members and others who are able to 
come to Detroit next July, 

Program Papers .!:.!2.2. Exhibits. \te still need papers for our programs 
at Detroit and Long Beach and display material for the A,L.P.O, Exhibit at 
each place, Members are again invited to contribute. Papers submitted 
should be typed and double-spaced, and we need two copies. Reading time 
must not exceed 15 minutes. Practical exhibit material consists of draw
ings, photographs, and charts. The A.L.P,O. Exhibit Chairman at Long Beach 
is Mr. Alika K. Herring, 1Jl2 Arlington Ave,, Anaheim, California, A Chair
man for Detroit will be appointed soon, 

Birthday Remembrance, This issue marks the fourteenth anniversary 
of T~e Strolling Astronomer and the A,L,P.O, Our first si~-page, wide-mar
gin 1ssue was mimeographed at Albuquerque, New Nexico, in March, 1947, and 
went to about 50 persons, It is fitting here to acknowledge the assistance 
of many, many colleagues ih 1947-61 as observers, correspondents, authors, 
Recorders, helpers at Conventions, and the like, Whatever service we have 
been able to supply to astronomy rests upon this considerable assistance, 
so freely and unselfishly given, Our deep thanks! 

OBSER!ATIONS ~ CO}!MIDITS 

~~Planetary Research !.!2 Japan, Dr. S. Hiyamoto, Director 
of the Kwasan Observatory, University of Kyoto, Japan, has described for 
us several of their research programs on the moon and planets, as follows: 



"(1), Meteorological Study of the Martian Atmosphere, Visual ob
servations with the Cooke 12-inch refractor are concentrated upon the accumu
lation of meteorological records of the Martian atmosphere. Since the 1956 
apparition, the appearance and disappearance of clouds and haze and their 
drifts by wind have been recorded, Our observations are to be continued 
until we can reduce from these data the pressure distribution and the gen
eral circulation of the lllartian atmosphere for every season of the year, 
Observations and the method of analysis are quite parallel with those ob
tainable with the Tires satellite of our earth, In spite of the similarity 
of rotation period and inclination of the axis between Mars and our earth, 
the Martian general circulation is expected to show a quite different pat
tern from ours. At the 1956 apparition we fortunately witnessed the emer
eence and subsequent development of a great yellow cloud, Photographic re
cording of Martian clouds with red and blue filters with the new 24-inch 
reflector at Kwasan Observatory will be started in the near future, 

"(2). 8-eological Study of the Lunar Surface, For the geological 
study of-the lunar surface, a photographic atlas was prepared with the 12-
inch Cooke refractor, showing the surface features under different illumi
nations by the sun, The 24-inch reflector will be used to secure finer de
tails, especially to collect the observational data necessary to criticize 
theories of lunar ~ and crater formation, 

"(J), Polarimetric Observation of Venus Clouds, This program will 
be put in operation with the 24-inch reflector in co3peration with the Pic 
du Nidi Observ11tory under the direction of Dr • .A.. Dollfus, 11 

A description of the Kwasan Observatory, with several photographs, 
appeared upon pa[.:es 90 and 91 of Sky .2.!!!! Telescope for February, 1961. 

Pan American College Summer Institute in the Astra-Sciences. From 
June 5 tOJuly 15, 1961, the second annual Instftili rnt'iie Astra-Sciences 
will be held at Pan American College at Edinburg, Texas, The program is 
supported by the National Science Foundation. American high school students 
in grades 10, 11, and 12 were eligible to apply. (A circular letter was 
mailed to American members of the A.L.P.O. in ?-larch.) Formal instruction 
will be in two parts: first astronautics and space technology, and second 
astronomy and astrophysics. The principal telescope at Pan American College 
is Professor Engle's 17-inch reflector, A trip to the developing Infiernillo 
High Altitude Observatory south of .1-lonterrey, 1-iexico, and 10,)91 feet above 
sea level will be made, The latitude of Etiinburg (26°18 1N.) will be favor
able for studies of Jupiter and Saturn at their present large southern decli
nations, for viewin~ many southern deep-sky objects, and :for some Moonwatch 
operations. 

ASTROLA NEWTONIAN 
REFLECTING TELESCOPES 

These fine Astrola reflectors 
are well known to nearly all seri
ous telescopic observers. AI ready 
a number of America's leading 
lunar and planetary observers are 
using complete Astrola tele
scopes or optical components 
manufactured by us. 

We also sell Brandon and other 
make Orthoscopic oculars-mir
ror cells- tubes-spiders--di
agonals-mountings--etc. Cus
tom Newtonian and Cassegrain· 
ian telescopes from 6-inches to 
20- inches aperture made to order. 
Used reflectors and refractors 
are always in stock. Write for 
free 1960 catalogue. 

CAVE OPTICAL COMPANY 
4137 East Anaheim Street 
Long Beach 4, California 

Phone: GEneva 4-2613 
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NeWt Photographic Lunar Atlas, 
edited by G. Kuiper-··········$ 30.00 

American Ephemeris and Nautical 
Almanac For 1961-
limited supply only-
order now------------------- $ 4.00 

Am:VteJ~:.~::-==~-~~~: __ $12.75 
Observational AltrollOmy For 

Amateurs, by J. B. Sidgwlck··· $10.75 
The Other Sido Of The Moon······$ 2.50 
Guide To The Planets, 

by P. Moore-·················$ 5.50 
Guide To The Moon, 

by P. Moo"'··················$ 6.50 
Guide To Man, 

by P. Moo----·-············$ 3.00 
ExploriDg Man, 

by R. S. Rlchardoon-··········$ ~0 
Phylica: Of The Planet Man, 

by G. do Vaucoule...,..········ $10.75 

The ;~~1.!!~-------------- $ 1.95 
Norton's Star--Atlas---------.......... $ 5.25 
Beyer-Graff Star-Atlas··········· $15.00 
Bonner Durchmustenmg•·········$100.00 
All books reviewed in this magazine. Write 
for new free lilt on astronomical literature, 
alto for pocket-booka and paper-backt. 

HERBERT A. LUFT 
69·11 229th St. 

Oakland Gardens 64, N. Y. 





ENJOY YOUR ASTRONOMY MORE 0 0 0 

To maintain an active intt·rc.\t in a~tron

omy, read SKY AND TELESCOPE, the world's 
largc~t astronomical magazine, now in its 
19th year. Popular in style. yet inform
ative, thi~ well-illustrated publication ~ern·s 
the amateur and professional astronomer, the 
interested layman, and the scientist working: 
iu allied fields. 

Each issue contains ;:aticks on the earth 
and the moon, the sun and its family of 
planets, and the entire universe of the ,..,tars 
and galaxies. There are notes from amateur 
groups. a telescope mab:rs department, oh
~crving information, a section on satellites 
and space rockets, full-page photographs, 
up-to-date news items, and hook review ..... 
:\Ionthly star maps and planet charts prove 
invaluable aids at the tclc ... rnpc-or for 
nakcd-cye study of the constellations. 

In the United States 
ami posses~ions 

In Canada and 
Pan-.\nH:rican Postal 
Union countries 

In all other countries 

S5.00, one year 
$9.00, two .years 

$13.00, three years 

$6.00, one year 
$11.00, two years 

$16.00, three years 

$7 .00, one year 
$13.00, two years 

$19.00, three years. 

Norton's Star Atlas 
By.--\. P. NoRTos AND]. G. ];-.;c;us 

rhi .... famOU!o> !o>Ctr atlas and reference hand
l>nok i.., particularly suited for amateurs and 
~tudctlt'i who dl'!->ire sky rharts in book form. 
It rmTr.~ the whole heaven~. shov.·ing over 
!1.000 .~Ltrs to magnitude fil1, nebulae, and 
t lmtcn. There are dt:!->criptive lists of bOO 
intt:re~ting objcch for vkwing with small 
tck..,copn, and useful data are given for 
nh"ll'fHT!-> of tile ~un, moon, and planets. 

$5.25 

Popular Star Atlas 
llv R. ~1. G. !";LIS 

T!Jj.., <omp;tct, \\Tll-bound set of Hi maps is 
:1 ... impkr \'l·nion of Norton\ Siar Atfa.\ de
~( riiJt'd :tiHl\"l' .. \II :-.tan down to magnitude 
:,~ :tre inrluded. Thio; edition i~ excellent for 
fit'ld uw hy um:-.tcllation ~tudy groups and 
lly IIH'It'OI' partie~. $2.00 

Larousse Encyclopedia 
of Astronomy 

ny Lu:n:x RUDAl"X AJ'OD G. DE VALJCOULEURS 

"l"he li)Jlg-awaited Engli~h tramlation of 
thi~ JIIOJJU!llental French volume-one of 
the mo!->t <omplctc and be!->t-illmtrated com
pendiuHJ~ of astronomy l'n·r ollert.:d in oue 
IJook. The (:ctaikd cxplanations, diagrams, 
:nul < harb >HTC d<·"lign{'{l for the rl'ad('r 
\\';mting a thorough knmvkdgc of the !->Uh
j{'( t, yet haYing- 110 prcYiou!-! introdw tion to 
:t ... tronomv .. h a rdt·n'JHl' work it is Ull!->llr
pa ... :-.l'd. ~lany lull-page <olor renditions. 
Full-page !->i/{· io; H by II~ im hn . 
• w)()fj pages, HIH illu"ltrationo;. $12.50 

WITH THESE SKY PUBLICATIONS 

Color Charts of the Moon 
Tl1rse t\vo striking color charts of the first

quarter and last-quarter moon were drawn 
hy .Joseph Klepesta, the well-known CJedw
sloYakian amateur astronomer. Earh lunar 
half is an impressive 27 imhes in diameter; 
the over-all size of a chart, 23 inches wide by 
~U inches high. Printed in predominantly 
gold and hla(k on heavy paper. Mailed un
folded in a tube. $2.00 per set of 2 

Moon Sets 
These 18 pictures, showing the entire 

visible Ltle of the moon, arc made from 
unsurpa~scd Lick Observatory negatives of 
the first and last quarters. Each print is 8~ 
by Ill inches with a white border. Small 
kCy charts are provided for the identification 
of lunar st:as, mountains, and era ten. l\foon 
Sets are suitable for framing, or for usc as an 
atlas. Each set io; mailt:d in a protective heavy 
tube. $3.00 per set 

Lunar Crescent Sets 
These 10 Lick Observatory pictures are 

a mau·hing series to 1\Ioon Sets, but for the 
waxing- crescent 4~ days after new moon, 
and the waning ueKent about five days bc
fo_re new moon. The first two pi<:tures show 
each crescent as a whole, and kcv charts arc 
included to identify the lunar fc:~tures, espe~ 
cially those near the moon's edge that are 
shown to better advantage than in Moon 
Sets. Four pictures arc doseups of the wax
ing crescent, four of the woming; these may 
be cut out and put together to form mosaic 
crescents in which the moon's diameter is 
about two feet. Mailed in a protective heavy 
tube. $2.50 per set 

Elger's Map of the Moon 
A large, (anvas-mounted chart, 30 x 19~ 

inches, identifying all the important lunar 
features. Notes by H. P. Wilkins on 146 of 
the more interesting areas make it invaluable 
for serious study of the moon. $3.00 

Lunar Map 
In two colors and over 10 inches in 

diameter, the map identifies most important 
features on the moon, including 326 moun
tains, seas, and craters. 

25 cents each; 3 or more, 20 cents each 

Color Map of the 
Northern Heavens 

This is a large wall < lt:1rt. jll by 3·H 
in(·hes, colorful as well a.., inllltllutin·. The 
northern sky to -·I!J 0 j.., ..,!JO\nt on ;t polar 
projenion, and ea(h !->Ltl j, llliotcd :tt(onl
ing to its spectral da ....... ..,,at, h1 i:_:htt·J than 
magnitude 5.1 an: i11t !ttdt d. \l.1ikd 1111 

folded in a hea\'Y tullt'. ~1.(111 

Making Your Own Telescope 
By .\LLYN J. Tli0:\11':-.o;-.; 

Here arc complete step-by-step din-uion."l 
for making and mounting your own fi-in(h 
reHccting telescope at low cmt. This telt:
scnpe can usc magnifications up to 300 time!'> 
on the sun, moon, plands, star!'>, and galaxie~. 
fn ea:-.y-to-under~tand chapters, you will learn 
how to grind, polish, and figure the mirror, 
and how to make a reliable mounting whid1 
will provide a sturdy, solid .... upport lor your 
mirror. 21 I pageo;, 1fH illuo;. $4.00 

Atlas of the Heavens 

.\ striking advance in star atlases has becn 
.achieved by .\ntonin Bl'(\'ar and his <owork
trs at the Skalnate Pleso Observatory, Ci'e<h
oslovakia. The 16 rharts (0\'l'T the entire 
sky to :-.tellar magnitude 7.75, showing 
double, multiple, and variable stars; nov;u·. 
dusters, globulars, and planctarie!->: llright 
and dark nebulae; the :\lilky \Vay and ron
stcllation boundaries. 

De Luxe .Edition. Hambomely printed in 
many colors: blue for the Milky \Vay, yellow 
for star <lusters, red for g<daxics, gr~('ll for 
planetaries and diffuse nebulat.:, ~ray for 
dark nebulosities. ]\[ore than 3.J,OOO celestial 
objens, including over 100 radio !'>ounes, arc 
plotted, and the Bayer-Jetter and FLnn~tccd
number designations of the naked-eye !->tars 
are given. Positions c;m be a(curatcly read 
by means of a transparent co-ordinate grid 
overlay. The lfi charts are permanently 
bound in a heavy doth cover, I fi1 by 23 
inches, with color t·hart key on a foldout 
flap. $9.75 

Field Edition. The mo~t <.omplete yet in
expensive set of charts for outdoor obsening 
aiHl use at the telescope. Ea( h (hart is re
duced from the original Atlas Coeli and is 
printed on a heavy, stiff paper IH by 121 
inches. The stars are white on a black ba< k
ground, whkh may be illuminated with a 
lla!->hlight without spoil~ng the observer's 
dark adaptation. Charts are shipped Hat, un
bound. $4.00 each set, $7.50 for two 

Atlas Coeli Catalogue 
By A<"Hl!\01!'-i BECVAR 

The moM complete check li!->t of cde!->tial 
objects t:ver offered to the amateur obo;cner. 

Listed. with dc."lniptive tbta, are the li.3fi2 
.... t;trs brighter than magnitude fi.21i, with 
th<'ir right a~n·mion .... and dcdinations lor 
I !1.)0, pre<T!->."liom. proper motions. magni
tudl'~. and :-ope< tra: 29.) open ~tar dmttr!'>; 
100 globular dmter."l; 2'10 bright difl.use 
nt.:hula<·; 144 planctarie!->; I, 131 galaxic."l: 
some 1,7:JO vi!'>ual double and multiple !'>tan; 
and 633 variable stars bright enough for 
amateur observing. 

Spt:cial tables list modern orhit:1l d<tta for 
30H visual binaries and 458 spectroscopic 
binaries .. \lso included <tTl' 1\les:-.ier's famous 
catalogue of 109 nebulae ancl clusters, in
dexes of star n;nnes. precession and other 
convenient tables. Explanations <tre given 
in English. The sturdy cloth binding makes 
this R.l-hy-1 U-in<·h book easy to use at the 
t('ks<ope. 367 pages. $8.75 
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