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PLANETARY APPULSES AND OCCULTATIONS 
OF§~ IN !,262 

1. The following appu1ses may be of interest to observers: 

Date in Time of lli£ Mag. Geocentric Horizontal 
1962- Con1!:1nction sepa~* Parallax 

Apr. 7 17h37m, U.T. B.D.- 5°5999 6.2 +21 11 4" 
June 2J 10 45 B.D.+l6°J92 8.2 J 2 -
July 17 22 12 B. D. +20°7J5 8.7 + J 2 
Aug. 21 02 01 B.D.+2J 0 1128 9.0 -18 J 
Aug. 28 10 19 B.D.+2J0 129J 7.8 +17 J 
Oct. 21 1J 53 B.D.+20°2108 8.5 +20 4 
Nov. 15 19 5J B.D.+l8°2165 5.8 -17 4 
Apr. 10 10 18 B. D. -11° 5821 8.9 - 7 2 
June 17 lJ J4 B.D.- 8°5989 8.8 - 6 2 
Jan. 14 12 J6 B.D.-20°5874 8.7 -29 1 
July 2J 06 J5 B.D.-19°5925 8.6 + 4 1 

*The geocentric separation given here is in the sense ~p - ~ •• 

~ 

July 17 

Apr. 10 

June 17 

July 2J 

2. The following occultation by Jl.lars has been predicted: 

~ Area of Station Disa:eEearance Rea12Eearance 
Vi'tib'ilitl:: !l.:..L. f U. T. 

B.D.+20°7J5 Asia Hyderabad 22h07m 97° 22hl0m 
(8T7l 

Alma-At a 22 08 62 22 11 

J. The following occultations by Jupiter have been predicted: 

B.D.-11°5821 Part of N. Univ. of Ala- 9h5lm 42° Sun 
(8T9l America bam a 

s. America Santiago 9 48 48 Sun 
Quito 9 49 45 Sun 

B.D.-8°5989 N. America Mt. Hamilton 10 56 55 sug 
(8T8l Australasia Wellington Low 16 J2m 

Perth Low 16 22 

4. The following occultation by Saturn has been predicted: 

B.D.-19°5925 N. & S.Amer-
(8~6) ica 

Nelv Zealand 

~!ontreal 

Nt. Hamilton 
La Plata 
Wellington 

Mt. Hamilton 
~lontreal 

La Plata 
Wellington 

05h56m 
06 00 
06 00 
Low 

(Ba11 of Planet) 
2J4° 07h28m 
2J4 07 27 
225 07 22 

07 J1 

(Rings) 
235° 08hl9m 
2J6 08 14 

08 16 
08 22 

5. No passage of planets in front of radio sources is predicted. 

f 
241° 

276 

266° 
267 

91° 
93 

102 
100 

:E_ostscript 2l_ Editor. The information above has been kindly communi
cated by Dr. Gordon E. Taylor, H. ~-l. Nautical Almanac Office, Royal Green
wich Observatory, Herstmonceux Castle, nr. Hailsham, Sussex, England. We 
again urge our readers to make serious efforts to observe these phenomena 
and to let us hear their results. As described above, the occultations are 
limited in their geocraphical areas of visibility; and colleagues in other 
countries may have opportunities lacking to observers in the United States. 
Perhaps greatest interest will attach to the occultation of BD-19°5925 by 
Saturn and its rings on July 2J, 1962; but a large telescope and good see
ing will be needed to see the phenomenon well since the star's magnitude is 
8.6. 
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A TRIBUTE TO 
BEAUFORT .§.. RAGLAND--ANATEUH ASTRONO~!ER 

By: David D. Meisel 

It was with shock that A.L.P,O, members attending the Detroit Con
vention in early July, 1961, received word of the death of Beaufort S. Rag
land, The announcement that Nr. Hagland had passed alvay only a felv days 
before the convention brought sorrOl\' to those of us l..-ho had knovm him per
sonally and lvorked with him, 

Beaufort Ragland, knolm and addressed by the nickname 11 Blu, 11 was in 
his 65th year when his untimely death occurred. He was born in Richmond, 
Virginia, and received his precollege education in that city, Blu atten~ed 
and graduated from the University of Virginia in the early 1920 1 s with a 
degree in mechanical engineering, He was first employed with the C & 0 
Railway Company in Richmond, In 1931, he joined his brother in the firm 
of W, L. Ragland and Sons, He continued there until he died. He held mem
bership in various professional engineering societies both local and national, 
Although his only formal education in astronomy was a one year course at u. 
of Va., Blu 1 s interest in astronomy goes back a good many years. He was 
about 16 years old when his brother gave him a book for Christmas entitled 
"Astronomy ldth the Naked Eye, 11 by Serviss. At about this same time, he 
acquired a $3.00 telescope from Montgomery-Ward. His interest did not wane 
over the years because he participated in amateur activities on both a local 
and national level right up to his death, He was one of the motivating 
forces behind the Richmond Astronomical Society and held its presidency from 
1952 on. He represented Richmond in the Astronomical League, even serving 
as the latter's Middle East aegional Chairman for two years. 

Beaufort loved astronomy, its beauty, its laws, and its precision, 
He was not a telescope maker, but rather an observer. For many years he 
scanned the skies. His constant observing was systematic, not casual. He 
recorded the results in a proper manner and fonvarded them to the proper 
people so that they could be used, He believed that only in this way could 
an amateur contribute significantly to the general knowledge of astronomy. 
In addition to being an A.L.P,O. member, he held membership in the A.A.v.s.o. 
and the American l>leteor Society. His special interest was the timing of 
lunar occultations. 

Blu believed in organized and cooperative effort amonb amateur 
astronomers. During his tenure as Chairman of the ~iiddle East Hecion of 
the League he advocated that the League and other amateur groups adopt a 
standard observing form and procedure, Although this has been done by var
ious Sections of the A.L.P.O., the League has yet to act on Hr. Ragland's 
recommendations. He also believed that it was the serious amateur's respon
sibility to encourage others to study astronomy and constantly to improve 
one's own knowledge of the subject. He had an extensive library and used 
it for the assimilation of knowledge for himself and others. Although he 
remained a bachelor throughout his life, his interest in young people was 
like that of a father. Many times he would join discussions with them even 
to the wee hours of the morning. \vhen they were discouraged l>'ith their 
work, he would give them honest praise and opinion, in addition to finan
cial support if necessary. 

~lr. Ragland was a visionary. He worked for the day when amateur 
astronomy would present a united front. He felt that international coopera
tion was absolutely essential to the progress of amateur astronomy, By his 
example of careful observation, he led others to do the same. While many 
of his ideas will probably remain dreams, this unassuming gentleman should 
be given credit for attempting to do the things many of us just talk about. 
Unlike many people today lvho assume the title of amateur astronomer simply 
by joining a local astronomy club, Beaufort R.aeland earned the title by 
hard work and dedication to an ideal. Althou::;h some progress has been made 
by the A.L.P.O. tolVard creating a more scientific attitude among amateurs, 
we Olve it to his memory and to that of those like him to continue to improve 
our study of astronomy on the higl'lest plane lve !mow. 
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It can be truthfully said that the hundreds of friends he made for 
himself and for astronomy will feel this loss and experience an emptiness 
that somell0\1 cannot be filled. It is comforting to know that his final 
moments of consciousness were spent in devotion to the three things he en
joyed most--beint:; among friends--discussing astronomy--over a cup of coffee ••• 

(The above tribute \1as adapted from notes on a speech to the Rich
mond Astronomical Society by the Vice President of the R.A.S., Mr. T. w. 
Stone. Tile \H"i ter \1ould lil<e to than!< Hr. Stone for permission to draw 
from his notes and statements so freely.) 

9...Q!ill1 BUHNHM! 1.2...i2!i: FINAL REPORT. 
~ !. !llil2 Ir.-

By: David D. Heisel, Comets Recorder 

Form Abstract. Part I deals with the listing of observers and ac
knowledg~ts. Part II deals •;ith the pre-perihelion period of observa
tion. Part III deals with the post-perihelion observations. Photometry 
and the study of physical features is emphasized 11ith special interest in 
solar and terrestrial correlations. Part IV deals with interesting individ
ual observations. 

Part I. Preliminary Data 

Introduction 

Comet 1959k was discovered by Robert Burnham, Jr., of the Lowell 
Observatory. Burnham, an amteur recently turned professional, \ias con
tinuinG research on stellar proper motions using the lJ-inch photographic 
refractor wilen tl1e discovery \1as made. This \;as Nr. Burnham's fifth dis
covery of a cometary object. About a month after the discovery of 1959k, 
Burnham found a very faint periodic comet 1960a. lihile 1960a faded after 
discovery, Comet 1959k was due to get much brighter than its discovery mag
nitude of 10. Elements of the orbit computed by B. G. Marsden of Yale Ob
servatory indicated that 1959k was going to pass within 20 million miles of 
the earth in late April. With nearly two months of preparation behind them, 
observers all over tl1e •;orld made numerous observations of this comet. An 
appeal for amateur re~orts on the object •ms made in .:!h.£ Strolling Astronomer 
and in Sky £!2£ ~CJ2.P~· The response to the appeal ,;as very gratifying. 
This paper, although somewhat belated, is a result of a reduction of all 
available information on Comet 1959k, including the reports of amateur as
tronomers as ,;ell as of professional astronomers. The Recorder would like 
to thank all observers who submitted their '"ork to the Section. If every 
comet that came along \1ere observed as '"ell e.s this one lias, there would 
be no lack of observational material on comets. 

Observers 

The follo•-Jing is a list of observers ,;ho contributed directly to 
the Comets Section. The order of listing has no particular significance. 

Leonard B. Abbey 
J. Russell Smith 
Craig L. Johnson 
Dennis ~lilon 
Paul Knauth 
Ken Steinmetz 
Frank Kelly 
Alan ~lcClure 
Gary \v egn er 

Pre-perihelion Observation Period 

Decatur, Ga. 
Eagle Pass, Tex. 
Boulder, Colo. 
Houston, Tex. 
Houston, Tex. 
Denver, Colo. 
St. Petersburg, Fla. 
Los Angeles, Calif. 
Bothell, \Vash. 

18J 

J0 11 Refr. 
16 11 Refl. 

4 11 Refl. 
6 11&8 11 Refls. 

8 11 Refl. 
20 11 Refr. 

4 11 Refr. 
6 11 Refl. 

10 11 Cassegrain. 



Post-perihelion Observation Period 

Alan McClure 
John B. Bortle 

Dennis Milon 
A.G.F. Morrisby 
Craig L. Johnson 

J. E. Newman 

~
• Bartha 
• Fejes 
So Szekely 
• Thaly 

Dale Chapman 
D. Meisel 
Wilfried Schroder 
Menchem Raviv 
William K. Hartmann 
Kenneth Shafranko 
Donald Loose 
David Spier 
Lewis Dewart 
Darrell Conger 
William Westbrooke 
Frank J. Kelly 
H. J. Willis 
Bob Shayler 
J. Hudson 
Jeremy Knowles 
Steve Bieda 
Gary Wegner 

Mt. Pinos, Calif. 
Mt. Vernon, N. Y. 

Houston, Tex. 
Salisbury, s. Rhodesia 
Boulder, Colo. 

Roanoke, Va. 

Budapest, Hungary 

s. Euclid, Ohio 
Fairmont, w. Va. 
Bremen-Ronnebeck, Germany 
Kibbuz Hasorea, Israel 
New Kensington, Pa. 

Harrisburg, Pa. 

Sunbury, Pa. 
Elizabeth, w. Va. 
San Francisco, Calif. 
St. Petersburg, Fla. 
Lone Oak, Tex. 
Randolph AFB, Tex. 
Randolph AFB, Tex. 
Jamaica, N. Y. 
San Jose, Calif. 
Bothell, Wash. 

7 11 Astrograp,h, Binoculars. 
Camera, 2.4' Refr., 6 11 Refl., 

Naked Eye. 
6 11 Refl., Naked Bye. 
Camera, 411 Refr., Bye. 
4 11 Refl., Camera, Binoculars, 

Eye. 
1 11 Camera. 

4 11 Refr., 8 11 Refr. with ex
tinction photometer • 

2.4" Refr. 
8 11 R e fl. , 1 • 5 11 R e fr • 
2 11 Refr., Opera Glasses. 
J 11 Refr. 
J 11 Refr. 

411 Refl., Binoculars, Eye. 

4 11 Refl. 
2 11 Refr., Binoculars, Eye. 
4 11 Refl. 
80 mm. Refr. 
2.4 11 Refr., eve. 
8 11 Refl., 1.5~ Refl. 
8 11 Refl., 1.511 Refl. 
6 x JO Binoculars 
J" Refr., Binoculars 
411 Refl., 10 11 Cass. 

In addition to the reports submitted by the above observers, the 
published observations of the following observers were utilized in this 
report. 

Robert Burnham 
Elizabeth Roemer 
A. F. Jones 
Thomsen 
Archer 
Swindin 
Waterfield, Hendrie, 
M. Antal 
Dem P. Elias 
Arend 
Charles Bertaud 
s. Vsessviatsky 

Lowell Observatory 
u. s. Naval Observatory 

Ridley, & Siddorn 
Skalnate Pleso 
National Observatory 
Uccle 
Meudon 

Flagstaff,, Arizona 
Flagstaff, Arizona 
Timaru, New Zealand 
Wellington, New Zealand 
Sidmouth, England 
Bristol, England 
Ascot, England 
Czechoslovakia 
Athens, Greece 
Belgium 
Paris, France 
Kiev, u. s. s. R. 

Summaries of group reports used in this report were: 

Royal Astronomical Society of Canada, Toronto Centre 
L. Jewitt 
R. v. Ramsay 
Kurt Frenkle 

Amateur· Astronomers Association, New York, N. Y. 
British Astronomical Association, London, England. 
Polish Society of Amateur Astronomers, Warsaw, Poland. 

It is hoped that no omissions have ocurred in this list. Instru
ment diameters were not known in many cases and hence were then omitted. 

Of special note are the observations of the following: 

Alan McClure 
A. G. F. Morrisby 

Two Color Photographs 
Early Visual and Photographic Observations 

in the Post-perihelion Period 
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Gary Wegner Spectral and Color Studies 
Magnitude Estimates Menchem Ravi v 

William Hartmann 
Lewiss Bartha, et al. 
R. v. Ramsay 
Wilfried Schroder 

Magnitude and Coma Diameter Estimates 
Estimates with Extinction Photometer 
Observation of a Suspected Occultation 
Magnitude Estimates 
Magnitude Estimates Polish Amateur Astronomers 

Waterfield, et al. Observation of Possible Direct Solar 
Action on Cometary Material 

Supporting ~ 

Supporting information concerning solar and terrestrial activity 
was taken from the data published in the following periodicals. 

Transact~ons 2! the American GeophYsical Union 
Sky and Telescope 
Journal of the British Astronomical Association 
Monthly BUll;iin 2£ Photospheric ~. American University 

Observatory 

Magnitude estimates and other relevant data on the comet were taken 
from the following publications, using observations from those observers 
or groups already listed. 

B.A.A. Circulars 
Harvard Announcement Cards 
Sky !2S Telescope 
Review 2! Popular Astronomy 
I. A. U. Circulars 
~ Strolling Astronomer 

Sunspot numbers and facular zone.numbers were obtained from the 
above publications using data supplied by the A.A.v.s.o. Solar Division, 
the Zurich Observatory, and the American University Observatory, Beirut, 
Lebanon. Flare and atmospheric data are taken from the report of the World 
Warning Agency. The Recorder is grateful to the staff at Allegheny Obser
vatory at Pittsburgh, Pa., for making their library available to the Comets 
Section for tabulation of solar data. 

The Recorder would like to thank again all those who contributed 
to this report in one way or another. Also, their patience displayed while 
waiting for this report to appear is appreciated. 

Orbital Elements, £2m!!~ 

Since no definitive orbit has yet been published for this object 
(Sept. 13, 1961), the Recorder used the provisional orbit computed by Mars
den for the data reduction of this report. Although the ephemeris computed 
from these elements was several degrees of declination and right ascension 
in error at the time of closest approach to the earth, the error in the 
heliocentric and geocentric distances is assumed to be small. Marsden's 
provisional elements are given here along with those computed by Candy. 

Assuming parabolic orbit. 

Computer I B. Go Marsden M. P. Candy 

Time of Perihelion March 20.962.), 1960 B.T. March 20.900,5, 1960 E.T. 

w 306~7438 306~87,58 
~ 2.51. 9533 251.93.59 

i 159.,5864 l.S9..S.S77 
q O.,S030.S8 A.U. 0.,500982 A.U. 

19.50.0 19.50.0 

Here~ is the argument of perihelion,~is the longitude of the ascending 
node, i is the inclination of the orbital plane, and q is the perihelion dis
tance in the orbit. A definitive orbit is not expected to change the above 
elements appreciably. 



TABLE 1. Physical Ubset·vations of Cor.1et 1Y.5~ll.: Obtt~ined During 
the Preperihelion Observation Period, Jan, 17, 1960 to Feb, lG, 1960, 

Date (U ,T,) Coma Nucleus Coma Tails Observer In st. Method Conden-
1960 Diameter sation* 

Jan, 17.06 slight 2 !:imith 16 11 Vis, 
18.14 ... , nearly ~ 

stellar 4 lvegner 10 11 Vis, 1 

18 76 11 xl30 11 3? Coma ell ip-
tical p.n. 

?. 90° Hoemer 4o" Photo, 
19.1.5 8' 2 i'lilon G'' Vis, 
21,14 7' 0 Nilon, 

Knnutll 6" Vis, 
22.06 7' 0 ~lilon 8" Vis. 
22,20 3 Smith 16 11 Vis, 
24,06 1' stellar 3 Johnson 4" Vis, 
25.07 2' J stellar 

nuclei .5 8' P• a, 8,50 
( ta.il 

faint central! 
ntrved) Johnson 4'' Vis. 

25,07 6' 
condensation .5 Abbey JO" Vis, 

27.08 fair nuclear 
development 5 Smith 16 11 Vis. 

28 128 11 xl40 11 3? 10 1 p. a, 120° 
1 1 p.a. 90° 
(shorter J curved) Roemer 40 11 Photo, 

28.14 7' 0 Nil on 8" Vis. 
31.06 9' 1 Knau th 8" Vis, 

Feb, 8,04 3'x3' slieht 2 ~lilon 8" Vis. 
1,5.06 4 1 x8 1 1' arc di-

ameter 6 Nil on 8" Vis, 
1,5.14 .5' 2 12 1 p.a, 60° 

(tail 
linear) NcClu1·e 6" Vis. 

Notes: *Estimates based on scale: O•no apparent condensation, lO•stellar 
cond~ion, no coma. 

1) Coma small because of excessive maenification in Cassegrdin systom. 
2), J) Photographs from Sky ~ l.£J~.£..2.P!I nne! !i'?_nthlY ~.1.2!:. §J£Y. £l.!.U'.• 

Reduced by Meisel, 

TABLE 2, Physical and Photometric Observations of Comet 19.59k 

lla t e ( U • T, ) Aperture Average Sunspot CONt. Observer 
1960 Corrected ~:ae;ni tude Number lli amet e r Condensation 

MAGN I'IiJ DE 

Jan, 17.06 8,8 8,8 120 - 2 Smith 
18.14 9.8 9.8 95 

... , 4 ;Vegner 
~ 

19.15 10.4 10.4 q) 8' 2 Ylilon 
21.14 10,4 10.4 107 7' 0 Nil on 
22,06 10.1} 1)4 

7' 0 ~a1on 

22,20 8.6 9.J .t 0.7 J Smith 
24.04 9.4 9.4 154 1' J Johnson 
25.44 9.3 9.3 170 2' 5 Johnson 
27.08 8.3 8,J 199 5 Smith 
28.14 8,J 8.J 182 (I 0 Nil on 
Jl, 06 9.6} 9' I 1 Knau th 

31.07 7.8 8.7 .:t 0,9 195 
I Smith 
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FIGURE 1. Photometric Fluctuations Comet 1959k--Preperihelion. Figure la-
The "observed minus computed" values versus tll.e date are plotted. Here (0-C)= 
J!.! 0 -7.7-5 logA-10 log r +O.OJ (N-120), where N0 =the estimated stellar magni
tude,~= the comet's geocentric distance, r•the comet's heliocentric distance, 
and N is the relative sunspot number. (The logarithms are base ten.) Dates 
are given in U.T. Figure lb--The relative sunspot numbers, as compiled at 
Zurich, plotted as a function of date (Universal Time). 

Table 2--continued. 

Date(U.T,) Aperture Average Sunspot COMA Observer 
1960 Corrected Magnitude Number Diameter Condensation 

MAGNITUDE 

Feb. 8.05 9.1} 8.0 ± 1.2 119 J' X J' 2 .lolilon 
8.05 6.8 Smith 

15.06 8.1} ± 0.4 
4' X 8' 6 Nil on 

15.14 8.9 8.5 5' 2 McClure 

NERCURY .!,! 1960 

By: Geoffrey Gaherty, Jr • 

.l• Introduction 

During the period covered by this report, January 26, 1960, to 
January 5, 1961, a total of seventy-five drawings and twenty-three sets of 
intensity estimates were made, This represents the greatest activity in the 
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Mercury Section of the A.L.F,O, since 1950, It is also pleasine to note the 
substantial increase in the number of intensity observations, actually more 
than the total of all such observations in the years 1951-1959. The solar 
transit of Nercury On November 7, 1960, was well observed and will be dealt 
with in a separate report. 

ll• ~ Observations 

The writer would first of all like to express his sincere thanks 
to all who contributed observations of Mercury during 1960. The observers 
are listed below along with details of their locations and instruments, 

Observer Station Instrument 

Clark R, Chapman Buffalo, N, Y, 10 11 Hefl. 
John Cooper Edmonds, Wash, 4" Refl, 

Bothell, \I' ash, 10 11 Refl, 
Dale F, Cruikshank liill iarns Bay, \Vise, 4o" Hefr, 
Lewis Dewart Sunbury, Fa, 6" Rcfl, 
Stanley & Stuart Emig Leavenworth, II' ash. 8" Refl. 
lial ter H. Haas Edinburg, Tex, 6" Refl, 
Craig L, Johnson Boulder, Colo. 4" Refl, 
Jim Low St, Lambert, Quebec 4" Refl, 

Dawson Creek, B. c. 4" Refl, 
Tod Markin Lakeland, Fla. 6" Refl, 
Gary \iegner Bothell, Wash, 10 11 Refl. 

4" Refl. 
8" Refl. 

William J, Westbrooke San Francisco, Calif, 4" Refl, 

If any observer should be singled out for special mention, it is 
Gary Wegner whose series of observations constituted fully 45% of the Sec
tion's work in 1960, Mr. Wegner has made a specialty of Mercury observing 
and has shown what can be done on this difficult object with an aperture 
which is, after all, fairly common in the A,L,P,O, today, 

The table below shows the distribution of the observations amongst 
the six 1960 apparitions which are covered by this report, The first line 
of the table gives the dates of greatest elongation and the directions of 
these elongations (E, or W, of the Sun), The second line gives the periods 
covered by our observations, The figures listed opposite the names of the 
various observers are the numbers of drawings and intensity estimates re
spectively, 

Elongation Feb,23(E) Jun,l9(E) 
Period Feb,l4 - Jun. 4 -

Mar, 2 Jun,25 

Chapman 1, 0 
Cooper 8, 0 
Cruikshank 
Emigs 
Haas 4, 4 
Johnson 1' 1 2, 2 
Low 3, 0 4, 0 
Markin 
ll'egner 12, 1 7' 4 
Westbrooke 5. 0 5. 0 

Totals 34, 6 18, 6 

Aug, 5(W) 
July28 -
Aug,l6 

1, 0 

2, 0 

2, 1 
1' 0 

5, 5 

11, 6 

Oct,l5( E) 
Oct, 1 

1' 0 

1' 0 

No' 24(W) Totals 
Nov,17 -
Dec,l8 

2, 0 5, 0 
8, 0 
2, 0 

2, 0 2, 0 
4, 4 
5. 4 
8, 0 

2, 0 2, 0 
5, 5 29, 15 

10, 0 

11, 5 75. 23 

!ill!: No observations were received for the April apparition (elongation 
west April 7, 1960), 

m,. Drawings 

Figure 2 shows twelve drawings selected from the seventy-five 
received, In choosing drawings for reproduction there was a deliberate con
centration on drawings made more or less simultaneously by different observers. 
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FIGURE 2. Selected Drawings of Mercury by A.L,P,O, Members in 1960. 

Letter Observer Date Time Telescope Magn, .§. I 
1960 U,T, 

A Haas Feb,l7 OO:J4 611 refl, 298X 1-2 2-J 
B Wegner Feb.l7 02:07 10 11 ref1, 241X 4 J 
c Johnson Feb,18 01:10 411 refl. 124-29.5X J 4t 
D Wegner Mar. 1 02:28 10 11 refl. 241X 6 plus .5 
E Cooper Nar, 1 02:.50 411 ref1. 1.52X 4 4 

green filter 
F Wegner Jun.l8 0.5:01 4" refl. lJOX .5 plus .5 
G Low Aug, 7 11 :JJ 4" ref1. 167X 4 plus 2-4 
H Wegner Aug, 7 12:29 10 11 refl, J68X 4-2 .5 
I Cruikshank Aug. 7 16:JO 4o" refr, .5.50X .5-7 4 

24 11 -JO 11 stop 
J Chapman Oct, 1 21:30 10 II refl. 270X 2-J 4t 

Wr,2JA filter 
K Chapman Nov.22 12:30 10 11 refl. JOOX 4 J 

Wr,l.5G filter 
L Wegner Nov.22 14:4.5 10 11 refl. 241X J-4 4-1 



The reasons for this are twofold; first, with a planet whose detail is far 
from easy, considerable weight can be assigned to observations which confirm 
each other independently, and secondly, most observers are interested in 
comparing their work with that of others and can usually profit by such com
parison. It was also hoped to include some drawings made near maximum favor
able librations; but as luck would have it, these occurred near ~iercury' s 
conjunctions with the Sun except during the November-December apparition. 
Drawings K and L were made at a fairly favorable libration (19°), yielding 
a central meridian of -105° and placing the terminator at a longitude of 
-109°. (Note that the latter is a theoretical value and does not take into 
account the phase effect which is quite evident in these drawings--the pre
dicted value of 11k 11 is .54 while the mean value obtained from the drawings 
is .4J.) 

I would here like to thank Mr. Klaus R. Brasch for his invaluable 
help in the preparation of Figure 2 for publication. 

!!• Intensity Observations 

The four sets of intensity estimates by Haas and five of Wegner's 
fifteen sets were made on the 0 (darkest) -5 (brightest) scale now adopted 
as standard for Mercury. The remainder of Wegner's observations and the 
four sets by Johnson were made on the more common 0-10 scale. In this analy
sis, these latter observations have been "calibrated" simply by dividing 
through by two. The table gives the mean of each observer's estimates for 
the features shown on Antoniadi 1 s map. The writer takes full responsibility 
for such misidentifications as have inevitably occurred but feels that they 
are fairly few and do not affect the overall results to any great degree. 
The figures in parentheses are the numbers of estimates on which the means 
are based. 

The features have been listed in the order of frequency of obser
vation; it is interesting to compare this order with that given in the table 
on p. J6 of Antoniadi 1 s La Plan~te Mercure. Our frequencies are not wholly 
comparable with Antoniad!Ts since ours only refer to occasions when intensity 
estimates were made; there were several cases of a feature's being shown on 
the accompanying drawing with no intensity indicated, Greater care during 
the observation would prevent this lack, 

Attention is drawn to the apparent disparity in the estimates of 
the intensity of the north cusp cap, This cap was unusually bright on Febru-
ary 17 when Haas estimated it at 4.5/5 (see drawing A), and also on February 
18 when Johnson saw it as 10/10 (drawing C). Another observation by Haas 
on the 19th found it still brilliant, Wegner's intensity observations were 
made later in the year when the cap had returned to its normal appearance, 

Observer Haas Johnson liegner Mean 
Estimates 4 4 15 2J 

Surface J,O (4) J,4 (4) J,l ( 9) J,l (17) 
N, cusp band 1.4 (4) 2.0 (9) 1.8 (lJ) 
s. cusp cap J.8 (4) J,6 (9) J,6 (lJ) 
s. Criophori 1.5 (4) 1,0 (2) 2.4 (5) 1.8 (11) 
s. Aphrodites 1,6 (4) 0,6 (J) 2,0 (J) 1.4 (10) 

s. Lycaonis 1.7 (1) 2,0 (9) 1.9 (10) 
S, Promethei 2,2 (1) 2,0 (9) 2,0 (10) 
Neptuni V. 2.0 (1) 1,0 ( 1) 2,J (3) 2,2 (10) 
Adlae.ti v. 1.5 (1) 2,J (9) 2.2 (10) 
N, cusp cap J,8 (4) 5.0 (1) 2.9 ( 5) J,5 (10) 

s. Dionysi 1.5 (4) 1,2 ( 2) 1.8 ( 2) 1.5 (8) 
s. Jovis 1,0 (1) 1.8 (7) 1.7 (8) 
S, Atlantis 2.0 (1) 1.2 (2) 2,4 (5) 2,0 (8) 
Horarum V, 1.6 (1) 2,2 (5) 2,1 (6) 
Argyritis 4.0 (2) 4.2 (J) 4.1 (5) 
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Observer Haas Johnson \iegner i·Iean 
Estimates 4 4 15 2J 

Jo Lyrae 1.8 (4) 1.8 (4) 
s. ;.:artis 2.2 ( 1) 1.7 (J) 1.8 (4) 
s. l?hoenicis 2.0 (J) 2.0 (J) 
c· 
"• l·iniae 2.1 ( J) 2.1 (J) 
s. Argiphontae 2.J (J) 2.J ( J) 

s. Persephones 2.8 ( 1) 2.0 (1) 2.4 ( 2) 
s. cus::> band 2.0 ( 1) 2,0 ( 1) 
Ixionis v. J.O ( 1) J,O ( 1) 

Y..• Conclusions 

It is hoped that the format of this report presents the results of 
our observations in a more accessible manner than the descriptive reports 
of recent years. 

It 1vill be noted that there is still considerable disagreement be
tween different observers in the representation of the markings of Mercury, 
The a(',reement in the observed intensities is some•~hat better although some 
refinement is still possible, TI1e steady increase in the number of these 
semi-quantitative observations is encouraging, and perhaps we can look for
ward to a ti.ne wllen £11. drawinGS sub::li tted will be accompanied by intensity 
estimates. 

The chief criticism .vhich can be levelled at the \iork of the Nercury 
Section to date is its lack of continuity over a long period of time. Of 
the forty-one observers who :1ave contributed dra••inc;s to the section bettveen 
1949 and 1960, only eight have observed Mercury for longer than two years. 
This large turnover in personnel renders long-term studies almost impossible. 
Therefore, the IVriter would urce those •~ho have observed at any time in the 
past to continue to do so, and remind all observers that if one good obser
vation is valuable, two such observations are more than twice as valuable. 

SURFACE FEATURES ~ ~ I! ~ 
a§. OBSERVED !!iQll ~ 

By: Tsuneo Saheki, Director, and Takeshi Sato, 
Mars Section, Oriental Astronomical Association 

Introduction ~ ~~ Remarks 

In this paper we shall report observations of the planet Mars made 
durin~ its ~losest approach in 1956 by the members of the Mars Section of 
the Oriental Astronomical Association. Undoubtedly, the main event of that 
npparition was the emereence and ..:evelopment of the Great Yellow Cloud, whose 
emergence was first detected in Japan over Noachis on August 20; subsequently 
it covered most of ~iars 1 soutl1 he:nisphere and even invaded the north hemis
phere, However, in this paper we would like to deal mainly with the surface 
markings, Perhaps cloud activities and the behavior of the Polar Caps will 
be reported in a future paper, 

Since Nars has a rotation period nearly equal to the earth's, only 
a part of the Martian surface can be favorably observed on any given night 
from a limited area of our earth's surface, For this reason, the cooperation 
of observers in America, Europe, and Japan is most important because they 
divide the earth 1 s surface into three nearly equal parts in longitude; and 
there are many enthusiastic and experienced ~ars observers in all three re
gions. In this connection, we hope that this paper will be interesting and 
of some value to many of the readers of this periodical, 

The dntes and times used here are all by Universal Time, and the 
direction is areO[\Taphic·al; i. c., east on Nars is the direction of decreas
ing longitude. 
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The International Astronomical Union adopte~ at its Moscow congress 
held in August, 1958, a new nomenclature for the Martian surface markings 
upon the recommendation of its Subcommission 16a, but we cannot accept the 
I.A,U, nomenclature because it is quite insufficient and useless for a de
tailed study of the Martian topography, The names of the surface markings 
used here are all according to the General Map of Mars by Shiro Ebisawa, 
which has been published in the September-October, 1960, issue of this peri
odical, Most of the names in Ebisawa 1 s General Map of Mars are identical 
with those in Antoniadi 1 s famous General Map of Mars published in 19JO, 
though some new names are added in Ebisawa 1 s map, (The names of the surface 
markings that are underlined later on are the new names proposed by Ebisawa,) 

Mars was fairly well observed in Japan in 1956, though the interval 
covered by the observations was regrettably rather short compared to the 
several immediately preceding apparitions; the first observation was made by 
T, Ebizuka on May 19, 1956, and the last by T, Osawa on January 7, 1957. 
In this interval of seven months and a half, more than 700 drawings of the 
planet's disk and many other observations were obtained by 29 individual ob
servers and by two groups of observers in our Mars Section, Of these obser
vations, most were obtained in July, August, September, October, and November. 
A list of the observers follows: 

Observer Station !JaEan! Tel escoEe 

H, Araki Hiroshima 611 r efl. , 12 11 refr. 
s. Ebisawa Nat. Science Museum, Tokyo 8" refr., 12 11 refr. 
T. Ebizuka Koehl 6 11 refl. 
s. Fukui Kob~ 10 11 refl. 
K. Fujimori Nagano 8" refl. 
T. Hanayama Fukui Obs., Fukui 611 refr. 
J. Hirukawa Mi6 8" refl. 
M, Kawamura Kawasaki 611 refl. 
s. s. Kibe Kib~ Obs.; Shiga 12 11 refl, 
H. Kobayashi Mi6 10 II refl. 
H. Koike Tokyo 5" refl. 
M, Minami Fukui Obs., Fukui 6" refr. 
Dr. s. Miyamoto Kwasan Obs,, Kyoto 7" refr,, 12 11 refr. 
A. Murata Fukuoka 6" refr. 
s. Murayama Nat. Science Museum, Tokyo 8" refr. 
M, Nakajima Tokyo 5" refl, 
T. Nakajima Fukui Obs., Fukui 611 refr. 
K, Okamoto Tokyo 411 refr. 
M, Oonishi Hyogo 611 r efl. , 18 11 refl, 
T, Osawa Osaka 6" refl. 
T, Otani Chiba 8" refr,, 6" refl. 
T. Saheki Osaka 8" refl. 
Y, Sakai Gifu Obs,, Gifu 6" refl. 
T. Sakanoue Kyushu Univ. Obs,, Fukuoka 12 11 refl. 
T. Sa to Hiroshima J" refl., 4" refl. 
Y, Tanaka Chiba 6" refl. 
I. Tasaka ll'akayama lJII refl, 
H. Yamada Higashiyama Obs,, Nagoya 6" refl. 
Dr. I, Yamamoto Yamamoto Obs., Shiga 18 11 refl., 6" refl. 
Otemae High School Osaka 
Shizuoka Astr, Assoc.Shizuoka 

Since the Martian winter solstice for the northern hemisphere oc
curred on September 27, 1956, the Martian season varied from late autumn 
to middle winter in the north hemisphere or from late spring to middle sum
mer in the south hemisphere during the best observed part of the apparition, 

Surface l-!arkings 

The dark markings for the most part were as intense as usual, though 
extremely faint and difficult in August and September during ~1ich period 
the Great Yellow Cloud covered great areas on Mars. 
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It is very interesting to note that many canals were observed as 
double, or even triple or double double, and also that many canals were re
solved into chains of numerous small dark spots. The large dark markings, 
the~. were also resolved into innumerable small dark spots, especially 
by Ebisawa. 

1. Region of Mare Erythraeum and Solis Lacus 

The north point of Margaritifer Sinus was flattened and so was lo
cated near latitude J 0 N., 7° to 9° south of its normal position. In spite 
of this abnormality, Oxia Palus was well observed at its normal position. 
Refer also to Dr. R. s. Richardson's photograph of Mars on August 10, 1956, 
published on the front cover of the July-September, 1958, issue of this 
periodical, in which the flattened Margaritifer Sinus and Oxia Palus are 
both very well shown. Oxus was rather wide and was occasionally observed 
as double. 

Mare Erythraeum was intensely blue. In this mare many dark bands 
were recorded by such observers as Ebisawa, Tasaka, an~heki; and under 
very excellent seeing Ebisawa resolved some of them as double. He also re
ported that Argyre I and Argyre II, which both are usually seen under ordi
nary seeing conditions as circular or elliptical were observed under excel
lent seeing to be a non-equilateral quadrangle and a triangle respectively, 
bordered by some of these dark bands. 

Aurorae Sinus was very intense and showed nothing abnormal. Agath
odaemon was wide, very intense, and strikingly straight. Baetis and Juventae 
Fons were so intense as to be easily seen in 6-inch telescopes. 

Ganges and Ister constituted a very wide double canal, and a third 
component was occasionally observed between them; they were all under excel
lent seeing resolved into chains of many small dark spots. Clytaemnestrae 
~. whose sudden development was detected at the junction of Jamuna and 
Hydraotes canals in April, 1950, by Murayama, Ebisawa, and Saheki independ
ently, had begun to fade away in 1954 and became very faint and difficult 
in 1956, though very large. 

The most interesting changes in this region of Mars were those rn 
Solis Lacus and Tithonius Lacus. On May 17, 1954, a sudden development of 
Ambrosia was detected by Saheki; and thereafter Solis Lacus was seen as curv
ing southward, contrary to the aspect observed in 1926 and some other appari
tions. (See Dr. E. c. Slipher 1 s photograph on July 14, 1954, on the front 
cover of Sky and Telescope, July, 1955, issue and Dr. H. M. Jeffers' photo
graph on July-rB, 1954, in the Publications £! the Astronomical Society£! 
the Pacific, June, 1958, issue.) Though in 195~his abnormality was present 
;r-the end of June, Ambrosia then began to fade; and this abnormality dis
appeared. Tithonius Lacus had been very faint since 1Q41, but some dark 
nuclei were recognizable in it until 1954. However, in 1956 this Lacus, 
especially its western half, became much fainter and was only seen as a 
very large diffuse shading. 

In 1954 Phasis was unusually wide and intense, and Araxes was a 
faint wide canal as usual. In 1956, however, Phasis was weak; and Araxes 
was very much intensified and was observed as a very prominent wide band 
of irregular outline. 

Mare Acidalium was observed only in outline because it was often 
obscured by haze in addition to being near the north edge of the disc. 

2. Region of Mare Sirenum and Mare Cimmerium 

Hare Sirenum was very intense, as usual; but very remarkable changes 
had occurred in 1954 on the northern shore of this ~· In August, 1954, 
Ebisawa, Hurayama, Otani, and J. Hoshino detected the remarkable growth of 
Gigantum Sinus toward the northern desert regions; simultaneously Titanum 
Sinus was much weakened. In 1956 this abnormality was still present. 
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FIGURE J(above). Drawing of Mars by 
14h 15m, u.T., c.t-1.=341°, DE~ -19~2. 
Museum, Tokyo, Japan. First vie\~ of 
Noachis. 

Shiro Ebisawa on August 20, 1956, at 
8-inch refractor of National Science 

developing Great Yellow Cloud over 

FIGURE 4(on p. 195). The Oriental Astronomical Association Uap of Nars in 
1956. Drawn by Nr. Tsuneo Saheki, Director of the !>Iars Section of the O.A.A. 
and Chairman of the National Mars Committee of Japan. Based upon more than 
700 drawings and many photographs obtained by the members of the O.A.A. ) 

The network of canals covering the desert regions north of l>lare 
Sirenum was occasionally observed as quite Lowellian. Some canals were 
seen by Ebisawa, and one time on September 7 by Saheki, as double. Titan 
increased its prominence, and several dark spots were observed on this canal. 

Mare Cimmerium '~as fairly complex in detail: Simplegades Insulae 
was very difficult, though it could be distinguished as a large oval; and 
farther west Laestrygonum Sinus projected conspicuously northward, and 
Draconis Promontorium was well seen. Laestrygon and Antaeus were resolved 
into many irregular dark spots. 

One of the markings which has attracted the greatest interest of 
many students of Mars is Sinus Gomer. On June 2, 1937, very remarkable north
ward development of the Sinus was detected by Saheki and was soon confirmed 
by S. Mayeda and Kibe, and also in the next apparition by Dr. E. C. Slipher 
photographically. In its early days, this Sinus was separated from Hare 
Cimmerium by a bright bridge, but afterwards this bright bridge was not 

194 



r 
Q"' 

"' t 
I: 

·g 
;. ,. 
0 z; 
~ 
"'( 

< .;: 
0 
:3 .. 

4"' 
f 
:I 
Ill 

• a 
~ 
~ 
~. 

p 
> 
)> 

....... 

19.5 



visible; and Sinus Gomer was seen as a very large projection on the northern 
shore of Mare Cimmerium, thoug!1 possibly due to the great distance of ~Iars 
from our earth. However, in 1954 and 1956, Sinus Gomer was again observed 
as a gigantic and very complex marking separated from Mare Cimmerium by the 
bright bridge. Ebisawa observed many dark nuclei in the Sinus and also ob
~erved Cyclops and Cerberus II running through it farther south. The north
west end of Sinus Gomer was pointed, and a very intense canal, Serpentinus, 
connected it with~ Laocoontis. Serpentinus '"as quite prominent in 1956 
and was observed by Dr. Miyamoto, Ebisawa, Araki, and Saheki as a chain of 
many irregular dark spots. 

The southern continents Phaethontis, Electris, and Eridania were often 
observed to be covered by bright clouds white and yellow-white in color; how
ever, apart from the Great Yellow Cloud, these clouds did not affect the 
shapes of these continents. 

In Mare Chronium a great number of very small dark spots were re
corded by such observers as Ebisawa, Araki, Tasaka, and Saheki; and Ebisawa 
observed the same aspect ln some other dark regions as well. On August 5 
Oonishi recorded a brown color in this mare with the 18-inch reflector of 
the Yamamoto Observatory. This observa~ is very interesting when we re
member Antoniadi 1 s observations in which dark regions when the seasonal 
quickening reaches them become, not green in color, but brown. Antoniadi 1 s 
observation has long been attributed by some students of Mars to the color 
aberration of the great refractor which he employed, but the present obser
vation by Oonishi was made using a reflector of considerable aperture. 

In the northern hemisphere, a faint large dusky spot, Nodus Gordii, 
~as observed at the east end of the dusky and triangular Amazonis Regia. 
Near the north limb Propontis I, Propontis II, Euxinus Lacus, and Castorius 
Lacus were observed as a united dusky area. Trivium Charontis and Cerberus 
I were both very intense, and in the former some dark nuclei were observed 
by Ebisawa; and the latter was seen easily as a chain of a few dark sections, 
though Saheki observed it on September 7 as a double canal. To the southeast 
of Cerberus I, Scorpii Palus was observed as an irregular dark spot. Ebisawa 
and others observed Elysium as a beautiful pentagon bordered by Cerberus I, 
Eunostos I, Hyblaeus, Chaos, and Styx canals. 

3. Region of Syrtis Major and Sinus Sabaeus 

In Mare Tyrrhenum many dark spots were easily observed. Hesperia 
was rather dusky, and Hyria Lacus was observed in it as a very irregular 
dark streak, Ebisawa observed Cyclops and Cerberus III in Hesperia. 

Ausonia was rather bright. Hallas appeared as a beautiful circular 
cor.tinent, but careful observations distinguished therein Portus Bucoleontis, 
Kerei Depressiones, and some other projections from the surrounding dark re
gions .. 

A ve.ry remarkable change occurred in Chersonesus. During July and 
August Chersonesus was as bright as usual, but it was very much darkened in 
September when this region reappeared from under the fading Great Yellow 
Cloud. In October the darkening was much more pronounced, and Chersonesus 
became a large and very intense dark region combined with Promethei Sinus. 
One may wonder whether this darkening was an effect of the Great Yellow 
caoud. 

Hellespontus was very dark and wide during July and August when 
the South Polar Cap was melting rapidly. During th .. se months Hellespontus 
appeared as double; and Belles Depressiones, Depressiones Hellesponticae, 
and some other dark markings were observed in it. After the middle of Sep
tember, Hellespontus decreased in intensity, though at least in part because 
of the thin haze over it; and then Mare Serpentis became a separate marking, 
and at the same time Yaonis Regia began to increase in brightness. In Octo
ber and November Hellespontus became a weak band in spite of the absence of 
haze. This change may be a very typical example of seasonal changes on Mars. 
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Syrtis Major was comparatively small and simple in detail, as is 
usually so in this Martian season. 

Moeris Lacus was very faint, as it was in 1954; but Ebisawa, Araki, 
and Tasaka were able to observe some details in it. Nepenthes was at times 
observed clearly as double. 

One of the most striking changes which ever took place on Mars 
throughout the history of our observations is undoubtedly the emergence and 
development of Nodus Laoco~ntis. Our first record of this new marking goes 
back to Kib5 1 s ObServation of April 13, 1935. On that night Kib' detected 
a faint dusky spot to the east of Thoth I. Afterwards, this spot was not 
observed again until 1946, but on January 8 of that year Saheki detected, 
with the 18-inch reflector of the Yamamoto Observatory, the reappearance of 
Kibe's spot, for which Ebisawa later proposed in 1953 the name Nodus Lao
coontis. In 1948 it became much more prominent and was very wi~obServed 
by the members of both the O.A.A. and the A.L.P.O. It is extremely curious 
that such a gigantic marking escaped the attention of most professional as
tronomers for a number of years until Dr. E. C. Slipher and other 11 discovered 11 

it in 1954. In fact, this feature was clearly photographed by Murayama on 
May 12, 1952, with the 8-inch refractor of the National Science Museum in 
Tokyo. In 1954 Japanese observers had an impression that it was somewhat 
less prominent than in 1952. (See Saheki 1 s article in Sky and Telesco~e, 
August, 1956, issue. In that paper read "Japanese StandardTime11 forU.T.", 
J.S.T.•U.T.+9hoom). However, in 1956, ~ Laoco~ntis was again observed 
to be very prominent in spite of the large southern tilt of the axis of Mars. 

Antigones !224• first detected on June 2, 1937, by Saheki and con
firmed during the next apparition by Dr. B. c. Slipher photographically, was 
rather easily observed; and the narrow canals Asopus and Apis and a few other 
canals were observed to run from it into Aeria. 

Deltoton Sinus was rather faint though large, and a few dark nuclei 
were observed in it. Typhon ran through the Sinus from Aeria into Iapygia 
Viridis. 

Sinus Sabaeus was very wide and intense as usual; especially in July 
and August its westernmost part, Sinus Meridiani, appeared extremely dark. 
Two small projections of Sigeus Portus and two other similar projections 
east of Sigeus Portus were well observed. From the latter projections to 
the east end of Sinus Sabaeus the northern coast of the $inus was very much 
intensified. It is very interesting to note that the western component of 
Sinus Meridian! was very much shortened. To the north of it two small dark 
spots, Fontis Valkyrii, were well observed. Sinus Sabaeus was often affected 
by clouds or haze: when the Sinus was near the morning limb (or terminator), 
its western half was very faint or even invisible. This aspect most fre
quently occurred from the end of September to early October. 

Between the west end of the western component of Sinus Meridiani 
and Oxia Palus a very prominent canal, Branfiaena, was observed. In the 
A.L.P.O. Maps of Mars for 1954, 1 56, and 15 this canal is labeled as Canta
bras; but Cantabras is really the canal connecting the north point of the 
western component of Sinus Meridian! with Oxia Palus, and it was observed at 
its normal position, though very faintl~ in 1956. Brangaena was photographed 
in 1939 by Dr. E. c. Slipher and in 1941 by Dr. B. Lyot and also is very well 
shown in Dr. R. s. Richardson's photograph of August 10, 1956. 

Gehon and Hiddekel were observed as double. Bbisawa resolved each 
component of the double Gehon into a double so that Gehon was thus a double 
double canal, according to Ebisawa. 

Pandorae Fretum was very intense and wide in 1956, though it had 
been very faint and narrow in 1952 and 1 54. Before August in 1956 it was 
intense but much fainter than Sinus Sabaeus. In August Dori Depressiones, 
Xuthi Depressiones, Sextantis Depressiones, and some other dark markings 
became conspicuous; and the Fretum was very much intensified, and after the 
end of September Pandorae Fretum became as intense as Sinus Sabaeus. 

(text continued on page 202) 
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A 

July ~d (C. M.:272) 

B E 

c F 

A.ugut>t 12 (C, M.: 76) 

FIGURE 5. Drawings of Mars in 1956 by Shiro Ebisawa with an 8-i~ re
fractor at 288X, 4oox, and 500X. 

J!.!ll £:..!..:. £.:.&. DE 

A.l956,Ju1.28 19h50m 272° :20§'1 
Three clouds on the terminator. 

B.l956,Aug, 20 17 05 2J -19.2 
Great Yellow Cloud over Noachis, 

C.l956,Aug.l2 15 50 76 -19.5 
D.l956,Sept.5 12 15 169 -19.2 

Great Yellow Cloud covers the South Polar Cap, 
E.l956,Jul,28 16 00 217 -20.1 

Note the mottled structure of ~and canals, 

l.l956,Ju1.28 17 4o 241 -20,1 
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J'IGURE 6. Drawings of Mars in 1956 by Tsuneo Saheki with an 8-inch re-
flector at JJJX and 4oox. 

.PAt! !!.:.L. .£.:1!:.. DE Seeing !!.2.!!.!!: 
A. 19.56, Aug. 2.5 lJh4om 287° -19~2 4 ..._. J JJOX 
B. 19.56,Sept.28 12 00 J22 -20.1 4 or .5 JJOX 
c. 1956,Aug.l.5 1.5 J.5 4.5 -19.4 6 4oox 
D. 19.56,Aug.l4 18 1.5 9J -19.4 6......,.. 7 4oox 
E. 19.56,Aug. 2 1.5 55 168 -19.8 5 or 6 4oox 
F. 19.56,Sept.'7 14 4.5 188 -19.2 4 or .5 JJOX 

Great Yellow Cloud had covered the South Polar Cap. 
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f.r). T. S -.to 
ligure 7. Drawings of Mars in 1956 by various members of the o. A. A. 

Observer 

A) 1s. Miyamoto 

B) 2s. Miyamoto 

C) s. Miyamoto 

D) 3M. Oonishi 
B) M. Oonishi 

I') M. Oonishi 
G) T. Sato 

H) 1 • 4T. Otani 
I) 1T. Hanayama 

~ 
1956,Aug. 20 

1956,0ct. J 

1956,Jul. :31 

1956,Sept. 2 
1956,Aug. 25 

1956,Aug. 14 
1956,Jul. 29 

1956,Aug. 25 
1956,Aug. 22 

U.T. 
13h45m 

14 JO 

17 JO 

16 40 
16 05 

16 15 
19 4o 

17 JO 
16 06 

210 

260 
J2J 

64 
260 

J4J 
J49 

-20 

-20 

-19 
-19 

-19 
-20 

-19 
-19 

Seeing 

Moderate 

Good 

Good 

lEarly stages of the Great Yellow Cloud are shown. 
2A yellow cloud over Deucalionis Regio. 

Telescope 

12"(711 ) refr., 
J60X. 

12"(8") refr., 
J6ox. 

12"(7") refr., 
420X. 

6 11 refl., 200X. 
6 11 refl., 200X. 

6~ refl., 200X. 
J" refl., 200X, 

.lJJX. 
B" refr., 4oox. 
6'.' refr. 

JA yellow cloud over Argyre I. 
4This drawing was made from the image on a television screen. This TV 

technique was applied under the directorship of Sadao Murayama at the 
National Science Museum, using a Toshiba Image Orthicon. 
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11tb i1y S.M~r~.t~.t w;fh ln 811refrJ."tor 
with Or-lnge filter 

FIGURE 8. Top row: drawings of Mars in 1956 by O.A.A. members. Central and 
bottom rows: photographs of Mars taken by Sadao Murayama in 1956 with an 8" 
refr. and an orange filter. The originals show such canals as Cerberus I. 
Hiddekel, Gehon, and Agathodaemon; some of the finer details are lost in re
production. 

Observer Date 1 12~6 !L:.!.:. C.K. DE See1n~ Telesco;ee 
J) H. Araki Sept. 27 14h25m 60 -2'00 6" refl. 
K) I. Tasaka Aug. 20 15 00 J51 -19 J lJ'! refl., 176X, 309X. 
L) I. Tasaka Aug. 14 17 40 84 -19 6 lJ'.' refl., 309X, s4ox. 
A) July 28 17 40 240 -20 
B) Aug. 20 lJ 45 JJJ -19 
C) Aug. 20 15 40 1 -19 
D) Aug. 12 14 58 6J -19 
B) Aug. 12 16 52 91 -19 
F) Aug. 12 18 20 112 -19 
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An interesting phenomenon occurred in Noachis, On July 16 Saheki 
detected a wide but £aint canal in Noachis running from Mare Serpentis into 
the middle o£ Chalcoporos, This new canal disappeared soon after its dis
covery, but it was asain observed by Kobayashi on August 26 (through the 
weaker parts o£ the Great Yellow Cloud?) and by Araki on September 27 and 28 
and on November 7, This canal rather resembled in its rapidly changing 
character the very temporal canal of 1928, though the present object was much 
fainter and lay £arther south at its west end than the one of 1928, 
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Since the future A.L.P.O,-O,A,A, co~peration must be closer and 
closer, we would like to carry on correspondence with many of the active 
members o£ the A,L,P,O, Please write to us at the following postal addresses: 

Tsuneo Saheki, Osaka Planetarium, Yotsubashi, Osaka, Japan. 

Takeshi Sato, Rakurakuen Planetarium, Itsukaichi, Hiroshima, Japan, 

I[!~ CONVENTION 2! IB! A,L,P,O, 

By: L. J, Robinson 

As has become the custom, the A,L,P,O, held its second 1961 conven
tion in conjunction with the annual convention of the Western Amateur Astron
omers--at the Lafayette Hotel, Long Beach, California, on August 24, 25, and 
26, Truly, this was one of the £inest meetings that this writer can remember, 
In contrast to other years, the A,L,P,O, session was not held separate from 
the general W,A,A. meeting, but was integrated into the W,A,A, program--a 
policy to be recommended for the future, 

The quality ef the papers, the extensiveness of the exhibit, and 
the superb seeing at the star-party were only augmented by the attendance 
o£ several paramount members of the A,L.P.O., many of whom we of the West 
Coast met for the first time. Among these, the names of J, Goodman, P. 
Glaser, D. Zahner, W, Shawcross, J, R, Smith, and C. H. Giffen were appended 
to the register, Conspicuous by his absence was our Director, Walter Haas, 
However, on the first day of the convention a telegram from Florida assured 
all that he was there in spirit if not in person, 

The seventeen papers presented came from many parts of the world, 
giving the convention an atmosphere o£ internationality. Since many o£ these 
papers will be reproduced later in !!a; St.follins Astronomer,. they will not be 
discussed here per ~; this writer would, however, like to mention several 
healthful tendencies as brought out in the papers as a whole, The moon held 
master during much o£ the meeting, with no less than seven papers being de
voted to that body (including a Morrison Lecture by Dr, Dinsmore Alter), 
Also, the theoretical study of the formation of lunar features formed a great 
part o£ this aspect, Indeed, it was apparent to all that mathematics, physics, 
and logic played a major role in such papers. This is most laudable, for it 
demonstrates that the comtemporary amateur is no longer content merely to 
make observations; it shows that he wishes to know the 11 why 11 of his observa
tions as well. Let us hope that such a tendency continues in future yearsl 
Secondly, Dr. Goodman, Chairman o£ the A,L,P,O, session, attempted to have 
as long as possible a discussion period after each paper--a point of great 
merit, This writer, for one, hopes this format will continue; he would also 

(text continued on page 205) 
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FIGURE 9. The Ninth Convention of the A.L.P.O. at the Lafayette Hotel, 
Long Beach, California, on August 24-26, 1961. Photograph by Jack Eastman, Jr. 

20J 

FIGURE 10. Mr. 
George Carroll obser
ving solar prominences 
with his J-inch coron
agraph during W,A.A.
A.L.P.O, Convention 
at Long Beach. Photo
graph by Jack Eastman, 
Jr. 



~IGURB 11. Presentation of an A.L.P.O. Award to Mr. Alan McClure (standing, 
left) during the W.A.A.-A.L.P.O. Convention Banquet. Photograph by Eugene 
Fair, Redondo Beach, California. 

FIGURB 12. Presentation of the Western Amateur Astronomers G. Bruce Blair 
Award to Mr. Carl Wells (standing, right) by Tom Cave, Convention Chairman, 
during the 1961 Convention Banquet. Photograph by Bugene Fair. 
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like to make a suggestion for future conventions. In the future, let us 
have those persons who are present give their papers first, having as lengthy 
a discussion period as needed after the paper for the complete audience re
sponse--subject to control from the Chair. Then, after these papers are 
finished, have the ill absentia papers read, The question and discussion 
period is the most helpful part of any paper, and I am sure that the authors 
would appreciate the opportunity to defend their views against the criticism 
of their colleagues. 

The A.L.P,O, had a magnificent exhibit under the direction of Mr. 
Alika Herring. Jupiter, Mars, the moon, and Mr. Chapman's simultaneous ob
serr,ing project accounted for much material of interest. Also presented was 
a J coronagraph constructed by Mr. George Carroll, a telescope and instru
ment maker of renown. This instrument, with its 4 • .5 i bandpass monochromator, 
was set up beside the hotel's swimming pool so that the delegates could view 
the solar prominences. The first day the sun obliged with no less than 12 
prominences; the second day 14 were visible, including a giant "surge 11 which 
could be observed to grow by the hour! A view not soon forgotten! Speaking 
of observing: at the star-party the delegates were blessed with seeing 7. 
As a matter of fact no less than eight persons saw detail on Ganymede--there 
was good agreement among all drawings, The observations were made with two 
ten-inch f/7 telescopes--a homemade job by Fread Alrich and an ANRA commerci
ally made telescope with a mirror by the same craftsman, who is chief optician 
for that firm. The magnification used was approximately 6.50X. 

The final night of the convention included the banquet, during which 
Alan McClure was presented the A.L,P.O. Award by Dr. Goodman. Of course, this 
award was given in recognition of the unparalleled skill Mr. McClure has shown 
in wide-field astrophotography, It is rather anti-climactic, but McClure had 
his photographs of Comet Wilson on no less than three magazine covers in Sep
tember, 1961: Sky~ Telescope, Ih£ Review£! Popular Astronomy, and~ 
Griffith Observer. 

Lastly, on behalf of all A.L.P,O. members, this writer wishes to 
express his most heartfelt thanks to Dr, Goodman for his superb management 
of the A.L.P.O. session, to Mr. Alika Herring for the fine production of the 
A.L.P.O. ex.hibit, and to the W.A.A., tmder the direction of Mr. Thomas Cave, 
President, for making its facilities available to the A.L.P.O. 

!! ANALYSIS OF THE SEEING AND TRANSPARENCY 
SCALES AS USED !'if!. AMATEUR OBSERVERS 

By: L. J. Robinson 

There is little doubt in the minds of the more experienced observers 
that seeing and transparency scales, as currently used by amateurs, are vitu
ally useless, The scales themselves are subjective and/or ill-defined; also, 
there is mystery surrounding the exact nature of these scales, and little men
tion of them as unique entities reaches the journals. Due to these facts that 
the scales are inadequate and that few persons know what the existing scales 
really mean, we have an ideal opportunity to review the entire system. Let 
me begin by relating a couple of stories, which I hope will efficaciously dem
onstrate the above facts. 

One night, about two years ago, I had the occasion to estimate the 
seeing concurrently with three observers of high repute, The instrument in 
use was a 12-inch refractor; the overall conditions might be described as 
"average," The first observer went to the telescope and made his estimate 
of the seeing; keeping this value to himself, he stepped down, and the next 
observer went up. So things progressed until all four persons had made their 
estimates. The results were that two observers rated the seeing as 11 2-J"; 
one of the others said 11 J 11 ; and the last stated, with supreme confidence~ 
"6-7." Recalling that all these observers were seasoned, one can only reach 
the conclusion that one observer used greatly different criteria in making 
his estimate (it was stated before the observations were made that all were 
to use the 11A.L.P,O. scale"). 
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Concerning transparency, I recall a quite similar instance. I had 
just moved to a new home which lies in proximity to the Pacific Ocean. The 
sky is hazy most of the time, making the sky condition, in general, much 
poorer than I had been accustomed to in my former location (which, by-the 
way, was at a considerable altitude next to the San Gabriel Mountains, which 
form the eastern border of Los Angeles). One night I was observing with a 
very good friend who is deservedly a highly reputed amateur. I asked him 
about the transparency; he estimated the transparency as 114+ 11 (aiel). Men
tioning the fact that conditions nowhere approximated 11 4+ 11 since the faintest 
star visible was third magnitude, I asked why and how ·b.e ··had made the esti
mate. His answer follows: " ••• well, it never gets much better here, and if 
I used your scale I would never be able to rate the transparency better than 
3. 1 With chagrin, I pointed out the fact that there is nothing magical about 
rating the transparency high and that a low estimate does not necessarily 
mean a loss of value to the observation. Also, I pointed out that it may 
be well for him to use his own scale except for the fact that no one else 
knows about it. 

The point I have been attempting to make is that the observer's lo
cation has a direct influence regarding his "education" relating to subjective 
matters such as seeing and transparency. He-may read, .for example, that 
seeing 1110 11 is 11perfect 11 or 1 is the best seeing possible"; but if this ob
server aever experiences ~ seeing better than 5, he will be prone to re
late this ~ 5 to his personal 10. How is it possible for one to discern 
a fractional part of a perfection which he will never be able to see? An 
analogy might be attempting to measure a length of lumber with a piece of 
material of some standard length. Our subject knows the second piece to be 
a standard but is ignorant of which standard it is. He knows what it is for 
but does not know how much of it there is. The following discussion will 
consist of an analysis of the meaning of 11 seeing 11 and "transparency", an 
analysis of two seeing scales, and a suggested revision of the seeing and 
transparency scales in use today. 

Seeing 

fundamentally, 11 seeing1 is defined to be that quality of the atmos
phere which produces an-instability in the image of an object as seen in an 
astronomical telescope. There are two principal types of seeing: (1) The 
"slow" seeing pattern which moves the image in a lateral manner about the 
field. (2) The "tast" seeing pattern which distorts and blurs the image. 
In visual observation, which is the only aspect of observing being consider
ed in this paper, it is this fast pattern which accounts tor the major loss 
in recorded detail; the slow pattern is not usually detrimental. It has 
been found that a slow pattern may be resolved into a fast pattern with a 
sufficient increase in aperture. In other words, slow seeing is merely a 
summation of fast seeing patterns. The nomenclature 11 tast 11 and "slow" was 
probably derived from researches by Bllison and Seddon (1), who concluded 
that seeing waves showed a frequency of from 5 to 100 cycles per second. 
It was Douglass (2), however, who determined the actual length of seeing 
waves. It was his conclusion that such waves vary from 0.7 to 4.0 inches 
in length. 

It has been mentioned that an increase in the aperture D will re
solve a slow pattern into its faster counterparts. Using the empirical 
relations: 

D< 5 :>. produces lateral motion in the field (slow seeing), 

D > 5 :>. produces blurring and distortion (fast seeing), 

and 0.7~ i\~ 4.0 inches, 

we may conclude that under mean conditions, a telescope larger than about 
8.5 inches in aperture will show a fast pattern, while a smaller instrument 
will show slow seeing. Ot course, this relation is subject to much variation, 
i.e., 3.5 inches to 20 inches in aperture. 
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The above are the basic characteristics of seeing per ~; seeing, 
however, is subject to localized variations: altitude and object location, 
The aspect of altitude, more commonlyreferred to as Zenith Distance, may be 
approximated by the well known function, sec z. In other words, the seeing 
at Z ~ 60° will be twice as poor as at Z • 0°; also, at Z~ 7'~' the seeing 
will be twice as poor as at Z ~ 60°, The object location factor stems from 
the fact that some portion of one's unique sky may always be subject to much 
different conditions than another. An example of this effect would be the 
seeing conditions directly to the N,E, of my old home. The reader will re• 
call that a mountain range was found in that direction; the updrafts caused 
by that range always deteriorated the seeing in that direction by 2 or J 
points as compared to, say, the S.W, Many similar effects could be found 
for other locations. 

Seeing Scales 

The fundamental purpose of a seeing scale is to describe, as accu
rately as possible, the stability of the atmosphere during a given observa
tion, Such a determination is necessary in order to relate the degree and 
quality of one person's observations to those of another, For this reason, 
it is paramount that a precise method be arrived at which will allow for 
such a determination; also, by the condition of this relation, it is neces
sary to have a scale which is applicable to widely separated observers. 

The criteria for an adequate seeing scale are described below; they 
are also reproduced in Table I, which relates several contemporary seeing 
scales to each other, 

Seeing ~Criteria 

(Physical Criteria) 

(1) !h! location 21 !h! object under observation, For a seeing scale 
to meet this most important requirement-rs;c z), the seeing estimate must 
be made at the same celestial location as that of the object under observa• 
tion, 

(2) Consideration ~ !h! aperture 2! !h! instrument, It has been 
shown above that the aperture of a telescope affects the type and amount of 
seeing; it is apparent that any useful scale must relate the seeing 11 limits 11 

to which a given telescope may penetrate, 

(J) Emancipation ~ instrumental quality, All estimates of the 
seeing should be independent of the degree of perfection of the instrument 
through which they are made. 

(4) Recording ~ ~ moments, Any seeing scale should indicate 
the best moments of seeing, for only at that time is the greatest accuracy 
or greatest amount of detail realized. 

(5) Frequency 21 ~ ~ moments, As the finest observations are 
made during the best moments, the overall quality will be realized by the 
number of these optimum periods experienced during the observing session, 

(6) ~-subjective standard. It is necessary to have a standard or 
basis for subsequent fractional estimates formed on a non-subjective maxi
mum condition. It is also necessary that this maximum condition be attain
able or in some other way be capable of precise visualization, 

(Personal Criteria) 

(7) Impersonality, As it is necessary to have a standard reference, 
it is necessary to have a standard criterion for fractional division, again 
allowing no possibility for misinterpretation, The use of constant and 
uniform differentials is paramount. 

(8) Simplicity 2! ~· Any system which will be used by large num
bers of persons with widely differing backgrounds and abilities ~be 
the ultimate of simplicity. 
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(9) Efficiency, When dealing with volunteer labor, it is desirable 
that any supplementary observation or condition consume as little excess 
time as possible. The ultimate is that such additional material be procured 
~ 'le the principal observation is being made. 

(10) Universal application. It is necessary that any comparative 
system be constructed so that all observers may use the same points of com
parison as well as the same criteria. 

Table I. Seeing ~ criteria described ~ ~· ~· Robinson !Q b!! 
article in thi~ ~· Evaluation ~ !t• Robinson ~ several scales !2 ~-
!.!.!!..! ~· 

#1 #2 #3 #4 

Pickering 1 0 0 3 

Tombaugh-
0 3 1 3 Smith 

Robinson 3 3 3 3 

Total 
#5 #6 #7 #8 #9 #10 Physical 

0 1 1 1 1 3 5 

0 3 3 1 0 1 10 

3 3 1 3 3 3 18 

0 no consideration 
1 partial consideration 
3 total consideration 

Total Grand 
Personal Total 

6 11 

5 15 

10 28 

The realization of all, or even a vast majority, of the above criteria 
is very difficult to procure. The first real effort in this direction was 
undertaken by W, H. Pickering. Indeed, it is this noble but somewhat inade
quate accomplishment which is in widest use today. In principle, this system 
utilizes the visibility and quality of the diffraction disk and of the sur
rounding diffraction rings as its criteria. This scale was designed for a 
5-inch objective being used with a magnification greater than 300X on a first 
or second magnitude star. From Table I, one will see that Pickering's scale 
is quite lacking in physical criteria, less so in personal criteria. Its 
major faults are: it fails to relate all telescope sizes to a common system; 
it fails to consider the quality aspect of the telescope; it fails to record 
the frequency of the best moments of seeing, Remaining partial deficiencies 
are: it only approximates, due to the necessity of locating a first or second 
magnitude star, the location of the object under discussion; it is subject to 
personal estimations of degree; it is only relatively simple to use; it is 
inefficient to some degree, due to the fact that the observation of seeing 
must almost always be made on a separate star; lastly, the fundamental stand
ard is somewhat subjective, i.e. " ••• virtually (sic!] stationary." This 
phrase Pickering used to define seeing 10. The points which it fully real
izes are: it does record the best moments of seeing, and it also has uni
versal application. 

A major advance in the methodology of seeing estimation came from 
Messrs. c. W. Tombaugh and B. A. Smith (3). Here, indeed, we find a much 
improved method of seeing estimation as compared to Pickering. In generalh 
the Tombaugh-Smith Scale is based on the appearance of the "confusion disk , 
progressively poorer seeing giving rise to larger diameter disks. It is 
significant to note that Tombaugh and Smith bring into consideration two 
major facts. First, the seeing is recognized as a function of the telescope'• 
size; also, it is necessary to have measurable quantities in order to arrive 
at a factual estimate of the seeing. Much of the subjectiveness has been 
removed, though at a sacrifice of efficiency. The total deficiencies are: 
a complete lack of consideration for the location of the object under obser
vation since all estimates of the seeing are made using "standard" double 
stars near the north celestial pole; it also fails to record the frequency 
of the best moments of seeing; lastly, as previously mentioned, much time 
is consumed in making the estimate. Partial realization of the optimum is 
found in: a consideration of the quality of the observing telescope (lack
ing but superior to Pickering); its simplicity of use once the stellar esti
mate has been made; its limited application because its fundamental standard 
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is located about the north celestial pole. Total optimum conditions are 
found in its consideration for the size of the observing telescope, its 
recording of the best moments of seeing, its non-subjective standard, and 
lastly, in its impersonality. In all, it is easy to see a vast improvement 
in many areas over the old Pickering scale--especially in areas of physical 
criteria. In conclusion, it should be stated that the principles presented 
in the Tombaugh-Smith Scale were heavily relied upon by the author in his 
construction of another scale. 

! Practical Seeing ~ ~ Visual Observers 

It was soon apparent to this writer that in order to create a see
ing scale which would meet all the basic criteria it would be necessary to 
relate all seeing estimates to the object under observation. In this manner 
criteria #1, #8, #9, and #10 would be fulfilled. Upon making this decision, 
any consideration of a system of constants like those used by Tombaugh-Smith 
is ruled out. In its stead, time was chosen as the constant, thereby ful
filling criteria #4, #5. #6, and #7. The final major aspect, that of relat
ing all telescopes to a common system, was solved by the application of the 
well known relation for the resolving power of a telescope, 4~56/A. With 
this choice criteria #2 and #J, the last ones, were carried into the rela
tions below. As all inter-relations for the scale are now established, the 
seeing may be expressed as: 

where 

where 

(1). 

Sf is the value of the fast seeing pattern. 
k is a constant and is equal to the reciprocal, A/4.56, for any one 

telescope, A being the aperture in inches. 
E is the mean estimate of the portion of the time, to the nearest 

10% and taken at 10 minute intervals throughout the observation, 
during which the image was so steady as to show no perceptible 
blurring under observational magnification. 

Ss is the value of the slow seeing pattern. 
k is the same constant as above. 

( 2). 

l is the mean estimate of the portion of the time, to the nearest 
10% and taken at 10 minute intervals throughout the observation, 
during which the image showed no perceptible lateral motion in 
the field of view. 

It is necessary to estimate both the fast and the slow pattern due to the 
fact that a given "bundle" of seeing waves will contain some odd length waves, 
leading to this dual impression. 

With these relations we may calculate some of the following extreme 
limits (o% ~ ! ~ 100%) for the seeing, using different apertures in order to 
demonstrate the maximum variation. 

(1). o" 0 ::: s ::: o.ooo 
( 2). 4•.• 0 ~ s ~ o. 877 
(J). 8•.' 0 ' s f 1.7.S4 
(4). 12 11 0 ~ s ' 2.632 
( .s) • 16 1.' 0 ' s :; J.S09 

It is immediately obvious that this sytem is both cumbersome and insufficient. 
To correct this state, it was decided to refer the above scale to a specific 
telescope under specific conditions. Hence, let seeing 10 be defined as that 
which is experienced by the observer using a 10-inch telescope under 100% 
atmospheric steadiness, and allow all other telescopes and conditions to be 
expressed as a fUnction of this standard. It is now possible to express (1) 
and (2) as: 

Sf • Al, and 

5 5 • AE, where A is the aperture in inches. 
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Let us now recalculate the limits as expressed above, 

(1). o" 0 !; s ~ o.o 
( 2) • 4'! 0 s s ~ 4,0 
( J) • 8" 0 ~ s ~ 8,0 
( 4). 12'·' 0 ~ s ~ 12.0 
( .5) • 16'! 0 :: s ~ 16,0 

The conclusions are obvious: the maximum seeing that can be exper
ienced with a telescope of given aperture is a function of that aperture 
only, The following is an example of this method in use with a six and a 
twelve and one-half inch instrument; the duration of the observation is thirty 
minutes, 

Six-Inch 

First 10 minutes El • 20% Mean: E • 27% ~ JO%, 

Second 10 minutes E2 .. JO% sf. ( 6)(, JO) -
Third 10 minutes EJ • JO% 1.8 ~ 2. 

Twelve and One-Half Inch 

First 10 minutes El • 20% Mean: E = 27% 'C" JO% • 

Second 10 minutes E2 • JO% sf • (12 • .5)(,JO) . 
Third 10 minutes EJ • JO% J.7.5~(4). 

From these two examples it is well shown that the actual seeing is 
a function of aperture alone--the time factor being equal. In addition, a 
reference to Table I will show that this revised seeing scale fully meets all 
the basic criteria, with the possible exception of #7, which alone is left 
to some interpretation, However, any variation here is apt to be minor and 
will probably be insignificant--especially in the case of smaller instruments, 

Transparency 

The question of transparency, as referred to visual observation, is 
much more easily solved than that of seeing, For the visual observer we may 
define "transparency" as being "that quality of the atmosphere which, in any 
physical way, hampers the transmission of light." There are two mechanisms 
which affect this transmissiveness: (1) Innate atmospheric properties which 
prevent, in part or in whole, the passage of particular waves of light, and 
(2) the obscuration of light by foreign matter suspended within the atmosphere. 

Property (1) is essentially a constant for visual observers; as such 
it will only be necessary to give a fundamental explanation of this condition. 

Let 
1 • 1 0 sec Z (J), 

where 1 0 is the vertical height of the atmosphere, and 1 is the actual length 
of any light-path, 

Then, if I 0 is the original intensity of light and I is the received 
intensity, we may say: 

I • I e-kx* 
0 

( 4) • 

*Should light of intensity I pass through a medium of thickness dx, it will 
be diminished as follows: 

Hence, 
But, di/I • d(log I); 

e 

di • -kidx, 
di/I • -kdx. 

I 1 I I I e -kx 
therefore, loge • -kx + oge 0 , or • 0 • 
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But, by letting C become the transmission coefficient for any wave 
length, equation (4) becomes 

I • I 0 c1 (5). 

Substituting (J), we have, 1 sec z 
I • I 0 C 0 (6). 

Property (2) above is more difficult to define, for it is a function 
of every situation and every condition. The fact, however, that we have 
shown (1) to be a constant (excluding, of course, the function of altitude) 
allows us to extend a scale to this variable. 

! Practical Transparenc~ ~ ~ ~~ Observers 

The formation of a transparency scale must accord itself with much 
the same basic criteria as have been enumerated in a previous section of this 
paper. The only contemporary scale which I am at all familiar with is so 
nebulous that it is impossible for me to make a comprehensive analysis of 
it. For this reason, I shall merely propose my suggested revision of that 
0-5 scale. 

In order for one to describe the total clarity of the atmosphere 
through which an observation is made, all that is required is that the ob
server note the faintest star visible, to the nearest one-half magnitude, 
within a tolerable distance from that object. n,.e phrase "tolerable distance 11 

requires some expansion. It will be recalled that the extinction of star
light is a function of sec z. Therefore, as the zenith distance* is increased, 
the extinction becomes greater. Figure lJ shows the tolerable distance limit 
to which one may extend his observations of the transparency before exceed
ing A magnitude • 0.5. 

o" 
• I) 

\ 
" \ 

1\ 

\ 
vo• 

FIGURE lJ. Relation 
between zenith dis
tance Z (horizontal 
scale) and "tolerable 
distance" (vertical 
scale) f~r selectin~ 
a star for a trans• 
parency estimate. 
The criterion is that 
differential atmos
pheric extinction be
tween object and star 
employed should not 
exceed 0.5 stellar 
magnitudes. The 
graph gives the cor
responding maximum 
permissible difference: 
in zenith distance, 
or also in elevation 
above horizon, between 
object and star. This 
chart by L, J. Robin
son. See also text 
of his article. 

• The zenith distance may be computed from latitude, declination, and hour 
angle by means of spherical trigonometry; or it may often be estimated di
rectly to the degree of accuracy needed here. 
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The scale itself would read: 

Trans:r.arency 0 stars ~o • .5 mag. visible 
1 II 

~1..5 mag. visible 
II 2 II ::!:2 • .5 mag. visible 
II J II 

~ J • .5 visible mag. 
'! 4 II $4 • .5 mag. visible 
'! .5 II 

~.5 • .5 mag. visible 
II 6 II > .5 • .5 visible mag. 

Hence, if one were able to see a 4.4 mag. star within the tolerable 
distance, the transparency would be 114. 11 

Concluding Remarks 

The two sclaes presented within this paper are my attempt to revise 
the subjective and inadequate scales currently in use by amateur observers. 
I make no pretense that these revised scales answer all of the problems of 
massed estimations of conditions, but I do say that they take a step in the 
right direction. I invite others to take similar steps in order that final 
scales will be found; also, I invite persons to comment on these scales. 
Something must be done quickly lest we lose sight of the small foundation 
which we have at this point. 
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I!! 1961 APPARITION £! JUPITER-
~ INTERIM RBPORT 

By: Clark R. Chapman 

I. Introduction 

This report will serve as the first article concerning Jupiter's ap
pearance in the 1961 apparition. This paper is based primarily on a summary 
of my own observations which was first prepared in August, 1961, and was re
vised in September, 1961. The report was revised again in November, 1961, 
for publication here and summarizes not only my own work but also the work 
of some of the other members of the A.L.P.O. from the beginning of the ap
parition through October. 

II. Changes ~ 1960--Ih! General Appearance 

The most obvious change from 1960 was the brightening of the NTrZ
NTeZ so that it was brighter than, and sometimes even more prominent than, 
the STrZ-SBB z. As the middle of the 1961 apparition approached, the NTrZ
NTeZ became somewhat less prominent but nevertheless remained considerably 
more prominent than its dullish appearance of 1960. 
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Another obvious change occurred in the equatorial regions. The 
1960 aspect had been characterized by well-formed humps and projections 
along the south edge of the NEB which had generated loop festoons into the 
EZ. These loop festoons had been very narrow, though well seen. The aspect 
in 1961 was considerably different: large dark features, of considerable 
breadth, with bases on the NEBs looped up nearly to the SEBn and occupied a 
considerable amount of space within the EZ. The activity was considerable. 
Smaller apertures generally resolved these features as merely "darker sec
tions" of the EZ. 

The STB continued to contain the three long-enduring white ovals 
along its south edge. There had been some changes in that belt, however. 
Oval DE was probably the most prominent oval, situated between two extremely 
dark sections of the belt. Oval FA followed it rather closely but was very 
poorly defined. As FA was passing the Red Spot around August 1, it was un
recognizable as an oval to many A.L.P.O. observers, including the author. 
The region of the STB between FA and BC was extremely faint. This had been 
true in 1960 but not to the same extent. Oval BC formed the leading edge 
of an extremely dark section of the STB which continued to DE. This section 
was so dark as to make the belt about as prominent as the NEB in those longi
tudes. 

The SSTB also showed considerable variation with longitude. The 
SSTB between the longitudes of FA and BC (where the STB was so faint) was 
very dark, while it was somewhat weaker on the other side of the planet. 
The SSTB was clearly double in the longitudes of BC; however, about 50 de
grees following BC the northern component of the SSTB abruptly ended. A 
number of observers with larger apertures have reported white spots along 
the northern edge of the SSTB, particularly in the longitudes of the Red 
Spot (see Figures 17, 18, and 21). 

In association with the variations of the STB and the SSTB, the 
STeZ and the SSTeZ showed changes of brightness with respect to longitude. 
The brightest part of the STeZ was between the following end of the above
mentioned north component of the SSTB and oval DE. The darkest section of 
the zone coincided with the dimmest section of the STB and the brightest 
section of the SSTeZ (following FA). 

The north component of the NEB was definitely separated from the 
NEBs and was somewhat more active than in 1960. There were a number of 
small projections into the NTrZ associated with some ovals along the southern 
edge of the NTrZ which were very poorly defined. There was one big excep
tion: there was a very prominent white oval in the northern component of 
the NEB which was located near~I 270° in June drifting to about 240° in 
September. It resembled in size and shape the ovals in the STB-STeZ (see 
Figures 16, 19, and 20). During August and September there was an unusually 
dark projection on the NEBn near ~I 15° (see Figure 15). 

The NNTB was usually the fourth belt in prominence except when the 
darkest part of the SSTB out-ranked it. The belt was generally double and 
exhibited spots of considerably more prominence than in 1960. There were 
several features of special interest: near ~I 120° there was a very dark 
section of the south component of the belt (see Figures 15 and 16). The 
belt seemed to be single immediately preceding this section. Moreover, the 
faint NTB looped down and connected with the preceding end of this section 
of the NNTB • In the longitude of the NEBn white oval, there was another 
darker sectfon of the NNTBs; however, the south component was faintl~ visi
ble preceding it. Between the longitude of the Red Spot and ~II 120 the 
NNTB tended to be single and rather faint. 

The NTB was an exceedingly inconspicuous belt this year but exhibited 
some very interesting aspects. In the regions immediately following the 
longitude of the Red Spot the belt was rather broad with a very dark (but 
exceedingly thin) southern border. It was probably most prominent in this 
region and it remained slightly to the north of the center of the combined 
NTrZ-NTeZ. It then looped north (as mentioned before) to connect with the 
preceding end of the NNTB • In nearly this same longitude the belt began 
again in the southern half of the combined NTrZ-NTeZ and continued on, loop
ing slightly north again with increasing longitude. About forty degrees 
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preceding the white oval in the NEBn it abruptly looped south, connecting 
with a small projection on the NEBn• There was another loop south connect
ing to the preceding end of the white oval. From the following end of the 
oval the belt again dropped into the northern portions of the NTrZ-NTeZ and 
was reinforced by a loop festoon from the NNTBs shortly preceding the longi
tude of the Red Spot. (Some of these aspects of the NTB can be easily seen 
in Figure 16.) 

There are some indications that the NNTeZ also varied in brightness 
with longitude. The NNNTB was a faint border to the NPR. The SSSTB was 
usually seen bordering the SPR, and occasionally a belt was seen within the 
SPR. 
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III, !h! Regions ~!a! ~ §guatorial ~ 

The SEBn generally ranked third in prominence, except that it was 
second when the faint portion of the STB was central, It showed a consider
able nua1ber of rather prominent spots, particularly along its southern edge, 
One spot that was visible in July and August near ~ 20° yielded a rotation 
period of 9h 50m JOS (stationary with respect to System I, but not stationary 
with respect to NEB feftures), This period is in rather good agreement with 
a period given by Peek but is significantly different from the period for 
the SEBn found by Reese for 19602, It is also significantly different from 
the two possible periods I found from examination of spots on my drawings 
of 1960, There is no doubt about the identity of this spot, It was a very 
prominent hump on the south edge of the SBBn and exerted considerable in• 
fluence into the SEB Z (Figure 16), There was a white rift in the SBB Z 
south of this spot, I suspect that detail in the SBB Z was rotating with 
System I; surely it was in the immediate vicinity of this dark spot. A 
cursory examination of some of my drawings early in the apparition indicated 
a rotation period near 9h 54M 4JS for several other SBBn spots, This would 
be a most peculiar period. From much more detailed records, Elmer Reese 
has found instead that the periods of 9h som J0 8 and 9h 51m oos are much more 
in evidence, which substantiates the rotational period of the large dark 
spot mentioned earlier. 

The SiBs was a faint but easily seen band generally located slightly 
south of the center of the combined STrZ-SBB Z, The portion of the SiB Z 
bordering it was dusky while the portion of the SBB Z bordering the SBBn 
was considerably brighter, very probably a series of bright ovals that were 
considerably more prominent than the vague suspicions of such features in 
1960, These aspects sometimes gave the SBB1 the appearance of being widely 
double, as is best shown in Figures 19 and ~0. Elmer Reese has suggested a 
somewhat different interpretation. As shown in Figure 14, he considers this 
northern component of the SEBs to be the SBBn itself, while the dark band 
most observers considered to be the SEBn he calls the southern boundary of the 
dark BZ. One of his reasons for consittering this possibility is the extreme 
northerly latitude of the apparent SBB0 , Nevertheless, most observers with 
larger instruments have estimated the lntensity of the apparent SBBn to be 
as dark as those of the NBB8 and the STB, which would seem to be far too 
dark for a dark boundary of the EZ. (See also section IV of this report,) 

During the early part of the apparition, considerable faint activity 
was seen by the author (and confirmed in part by other observers) within the 
SBB Z, The activity continued but died down considerably as the apparition 
progressed, As Elmer Reese has commented, the SBB Z and STrZ seem to have 
been covered by a bluish haze. Observations of the relative prominence of 
the zones with different Wratten Filters by the author have dramatically 
confirmed this aspect of the brilliant blue color of the SBB Z and the north
ern portions of the STrZ, as well as of the SEBs (which had been yellow in 
1960), It does not seem impossible that we have been witnessing another 
SEB Disturbance, this time nearly completely obscured by an overlying bluish 
haze, 

IV, !a! Equatorial ~ 

During the early part of the apparition I was unable to recognize 
the EB; however, from the extreme northerly position of the apparent SEBn, 
it was evident that this belt was really a combined SEB0 -EB, It was not 
until June 16 that I was able to observe fragments of the band, By late 
July, the EB was easily resolved even with poor seeing, although it remained 
much nearer to the SEBn than in 1960. ;aul Knauth confirmed my impression 
that the BB seemed to disappear in 1961 • Nevertheless, David Meisel, ob
serving with the 17-inch reflector of the Pan American College Observatory, 
reports seeing the EB in its entirety in June in substantially the same 
form as I observed it in 1960 (that is, composed of the southern boundaries 
of the festoons, despite the fact that the festoons were of a somewhat dif· 
ferent nature this year). 
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V, !a! Red Spot Region 

The Red Spot continued to be very prominent, rrom looking over 
past Jupiter Memoirs of the British Astronomical Association, I conclude 
that the Red Spot was about as prominent, if not even more so, than it had 
ever been before during this century, I suspect that it was even darker 
than in 1960, though not by much, To me the Red Spot has seemed to be a 
brilliant orange color. Other observers have used such terms as "pinkish
orange,• 11 bronze, 11 and many other variations of red and yellow; but nearly 
all observers agree that the Red Spot has rarely been as colorful before. 
Some observers, including the author, have found the darker perimeter of 
the Red Spot quite colorless. The Red Spot was noted by several observers 
to have a slight slant at times--the following tip somewhat more northerly, 
It was also noted by several observers to have a slight point on the follow
ing tip which seemed at times to connect to the SBBs and, during August, 
perhaps even to the STB as oval JA passed by, The southern portion of the 
Red Spot was definitely slightly darker than the northern parts. Also, the 
interior was slightly lighter, probably small white spots not easily re
solved (see ligures 15, 18, and 21). 

The Red Spot Hollow was quite prominent during the early part of 
the apparition but became less prominent by opposition, I suspect that the 
STrZ-SBB Z as a whole brightened up slightly, rendering the Hollow less 
visible, 

216 



VI. Other Comments 

As far as colors go, aside from the orange of the Red Spot and the 
blue of the SEB Z already mentioned, some other colors were observed. Al
though it is too early to list the colors of all the features, these comments 
have basis: the brownish NEB was substantially less colored than in 1960; 
the SEBn seemed to be orange; the STB was distinctly reddish; the EZ was a 
rather deeply saturated yellow, though not so strongly colored as in 1959; 
the NTrZ was probably yellowish, or perhaps more nearly cream. 

As a whole, Jupiter was very active with many interesting features 
this year, probably more active than in 1960. With the possibility that a 
true SiB Disturbance will materialize, the remainder of the apparition and 
the beginning of the 1962 apparition deserve to be closely followed. 

A wealth of material has been turned in to the Jupiter Section this 
year; and it will be some time before the final reports will appear that 
will carefully summarize all the central meridian transits, intensity esti
mates, drawings, prominence estimates, satellite phenomena timings, latitude 
measurements, color filter .work, etc., that have been contributed by active 
A.L.P.O. Jupiter observers. Please turn in all 1961 observational data to 
either of the Jupiter Recorders as soon as possible. Their addresses are 
listed on the back inside cover of this issue. 
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ANNOUNCEMENTS 

~ 1a Seetember-October, 1961, ~· In the caption of Figure 
17 on page 177 the 4-inch refractor belongs to Dr. William Blocker, not 
Brashear. Editor's blunder, no excuse! 

Season's QLeetings. While the yet uncertain mailing date of this 
issue may make such wishes very late, we do want to extend to all A.L.P.O. 
members our best wishes for 

A VERY MERRY CHRISTMAS 
and 

A MOST HAPPY NEW YEAR. 

Some Astronomical Meetings in 1962. The A.L.P.O. is meeting at 
Montreal near Labor Day, as described elsewhere in this issue. The Western 
Amateur Astronomers are meeting with the Hawaiian Astronomical Society at 
the Bishop Museum in Honolulu, probably in late August, 1962. Dr. Earle G. 
Linsley and the Hawaiian Astronomical Society have graciously invited the 
A.L.P.O. to take part in this Convention. While no final decision has yet 
been reached, the extent of our official participation appears likely to 
be limited by the large geographical distances involved, associated costs, 
and what persons attend from the mainland. The Astronomical League is hold• 
ing its next National Convention at Albuquerque, New Mexico, We have no 
further details on that meeting at this time. 

~lU! 12 ~ A.L.P,O. The dissolved Fairmont (West Virginia) 
Amateur Astronomers in disposing of their assets very kindly gave a check 
of one hundred dollars ($100,00) to the A.L.P,O. The money will be used 
to advance the goals of our Association. We express our thanks to the mem
bers of the group for their gift. They are dissolving because their active 
members are attending college or have otherwise left Fairmont. 

Availability £!The Strolling Astronomer 1n Libraries. We would 
remind our readers that there are two complete files of all issues of ~ 
Strolling Astronomer available to them at these places: 
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1. The Library of Congress, Washington 25, D. c. 

2, The Library of New Mexico State University, University Park, 
New Mexico, The Head Librarian is Mr. Chester Linscheid, who has been 
most cooperative in meeting requests from A.L.P.O. members. 

We are glad to supply back issues on request when we can, but many 
of them are out of stock. 

CO~IING MONTREAL CONVENTION 
.£!!!!,! A,L,P.O. 

In 1962 the A,L,P.O, will hold its Tenth Convention with the Mon
treal Centre of the Royal Astronomical Society of Canada at Montreal, Quebec, 
Canada. The date will be on or near Labor Day (September J) in order to 
allow a holiday week-end for travelling. The invitation was extended by 
the Council of the Centre and was communicated by their Secretary, Mr. W. J, 
Cullinan. 

Montreal has long had an active amateur astronomy group. Their 
monthly society newsletter, Skyward, has grown since 1948 to around eight 
pages and reports society meetings, astronomical lectures, coming events 
in the sky, and observations by members. The quality and quantity of these 
observational programs could well be a model to other amateur societies; 
they include meteors, lunar eclipses, the moon and the planets, solar studies, 
aurorae, and nova patrols. It is no accident that the Montreal Centre in 
recent years has made most of the useful observational patrols in the A.L.P.O. 
Lunar Meteor Search, demonstrating in so doing a talent for organized, sys
tematic, scientific studies and a properly scientific $tate of mind that 
perseveres in a project in spite of persistently negati•e results. Several 
members of the Montreal Centre contribute regularly to our current lunar 
and planetary studies; one of them, Mr. Geoffrey Gaherty, Jr., is the Mercury 
Recorder of the A.L.P.O, A number of Montrealers attended the Astronomical 
League-A.L.P.O. Conventions at Haverford in 1960 and at Detroit in 1961. 

Details about the Tenth A.L,P.O. Convention in Montreal will be 
announced in this periodical as plans develop. The Centre's Observatory 
will be open to those attending. There will be the usual program of papers, 
and we invite A.L,P.O, members to contribute papers early to help our plan
ning, We shall certainly again want an eXhibit showing current work by our 
members. We shall need to know the probable attendance as soon as we can. 
At present it is tentatively thought that a suitable hotel might serve as 
Convention Headquarters. Montreal offers much of sceniC, Cultural, and 
historical interest to the families of attending A.L.P. 0. members, who, 
strange as it may seem to us, are often not much interested in astronomy. 
A Committee of Arrangements has already been formed of Messrs. W, A. Warren 
(Chairman), W. J. Cullinan, G. Gaherty, Jr., and G, Wedge. 

We urge everyone who can to come to this Montreal meeting next Labor 
Day. A well-planned astronomical program is assured; and the opportunity 
to make new astronomical friends and to exchange ideas with our fellow 
lunarians and planetarians is valuable and rewarding. This meeting will 
be the first A.L.P.O, Convention not held with either the Astronomical 
League or the Western Amateur Astronomers. It will also be the first A.L.P.O. 
Convention outside of the United States. Surely, however, such interna
tionalism is fitting in a group that has sought from its beginning to pro
mote international teamwork in lunar and planetary studies, The year 1962 
will mark the fifteenth anniversary of the founding of the A.L.P.O., and 
we hope for some corresponding good historical papers on the program. With 
your help we expect this Montreal Convention to be an important milestone 
in the development of the A.L.P.O, 

OBSERVATIONS ~ CO~U.iENTS 

The study of Ganymede, or Jupiter III, by eight independent obser
vers during the W,A,A.-A.L.P,O, Convention at Long Beach, California, in 
August, 1961, is shown in Figure 22; the composite drawing constructed by 
Mr. L. J, Robinson from the individual drawings is on the front cover. 
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FIGURE 22. Eight drawings of Ganymede (Jupiter 
III) by different observers on August 26, 1961. 
Copied and contributed by L. J. Robinson. These 
drawings are the basis of the composite draw
ing on the front cover of this issue. Drawings 
made with two 10-inch reflectors at about 650X 
in seeing 7 (0 to 10 scale, with 10 best) be
tween 6h JOm and 7h 30m, U.T. 

Re~ders may wish to com
pare the composite to the 
individual drawings. It 
is, of course, well known 
that all markings on the 
satellites of Jupiter are 
extremely difficult for 
ordinary apertures. Group 
studies of this kind are 
very meritorous in helping 
to show what features on 
the small disc are object
ive. Since Ganymede has 
been found always to turn 
the same face toward Jupi
ter, the markings change 
with the changing position 
of the satellite in its 
orbit. These observations 
in Figure 22 were made 
with the satellite 6 days 
and 23 hours past superior 
geocentric conjunction. 
The angular diameter of 
Ganymede on August 26, 
1961, was 1~6 (assuming 
a linear diameter of 3100 
miles). The Dawes Limit 
of a 10-inch aperture is 
0~46. One suspects that 
many of the markings on 
the drawings are shown 
smaller and narrower than 
diffraction theory permits. 

Fault West of 
EPigenes:--Mr.:Ma;asek de
scribes his lunar drawing 
(Figure 23) as follows: 
11 West of Epigenes lies the 
crater Epigenes A, part 
of a pronounced fault 
which does not appear on 
the maps of Neison, Good
acre, or Wilkins. The 
southern part of the fault 
does not appear to be con
tinuous with the crater, 
but rather separated from 
it by a somewhat gentle 
slope. There are indica
tions of either a ridge 
or of a ravine with a 
raised edge situated close 
to the eastern base of the 
fault ato( • Further ob-
servations are necessary 
to clear this point up. 

The northern extension of the fault (jS) is continuous with the east wa~~ of 
the crater. The crater itself has smooth walls with no indications of terrac
ing. Two hills appear on the western side of the fault at ft. The larger 
southern hill was damaged by the faulting, since a portion of its slope is 
found on the eastern side of the fault. The smal1er northern hill appears 
intact." 

Capuanus. A sketch by Jose Olivarez on July 4, 1960, with a 2.4-inch 
Unitron refractor, colongitude=3l~J. shows three domes on the floor, two in 
the south part and one in the north part. There is fair agreement with a 
more detailed drawing by Clark Chapman with a 10-inch reflector at 35~6, 
Figure 36 on page 61 of the ~larch-April, 1960, Str. A. Other possessors of 
small telescopes might find these Capuanus floor domes of interest. 
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These fine Astrola reflectors 
are well known to nearly all 
serious telescopic observers, 
Already a number of America's 
leading lunar and planetary 
observers are using complete 
Astrola telescopes or optical 
components manufactured by us, 
We also sell Brandon and other 
make Orthoscopic oculars--mir
ror cells--tubes--spiders-
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Custom Newtonian and Cassegrain
ian telescopes !'rom 6 11 to 20 11 
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reflectors and refractors are 
always in stock, Write for 
free 1960 catalogue, 

CAVE OPTICAL COMPANY 

41J7 E, Anaheim St. 
Long Beach 4, Calif, 
Phone: GEneva 4-261J 

FIGURE 2J, Fault west 
of lunar crater Epigenes, 
Drawn by F. J. :1-lanasek 
on May 25, 1961, 2h JOm-
2h 45m, U,T, 6-inch re
flector, JOOX, Seeing 

F'AVLT W ST 

6, transparency J, Co
longitude J2? 5. 
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FIGURE 24, Photograph of 
Comet Seki, 1961 f, by Jack 
Borde, Concord, California, 
2.8-inch F:8 refractor at 
prime focus, film lOJaO, 
exposure 15 minutes. Photo
graph taken on November 
5, 1961, at 12h 5m, U.T, 
Position right ascension 
10h 52m JOs, declination 
+6°02 1 , epoch 1855,0, The 
parallel scratches on the 
film are blemishes, 
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ENJOY YOUR ASTRONOMY MORE . .. 

aAQ!O!i 
c:::7 ~-t'scoPE 

To maintain an active intcrc~t in a3tron
omy. read SKY AND TEu:scm•E, the world's 
largest astronomical magazine, now in its 
19th year. Popular in style, yet inform
ative, this well-illustrated publication serves 
the ;unateur <1nd professional astronomer, the 
imcrcsted layman, and the scientist working 
'in allied fields. 

Each issue contains articles o n the canh 
and the moon, the sun and its f<tmily of 
planets, and the entire universe of the st;-~rs 
;md galaxies. There arc notes from amateur 
groups, a telescope makers department, ob
serving information, a section on satellites 
and space rockets, full-page photographs, 
up-to-date news items, and book reviews. 
:\Ionthly star maps and planet ch~rts prove 
invaluable aids at the telescope-or for 
naked-eye study of the constellations. 

ln the United States 
and possessions 

[n c~nada and 
Pan-American 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_ NORTON AND]. G. l ;..'GLIS 

This famous star atlas and reference hand
book is particularly suited for amateurs and 
~tudcnts who desire sky charts in book form. 
It cm·crs the whole heavens, showing over 
~).000 Mars to magnitude 6!, nebulae, and 
dmtcrs. There <.~re descriptive lists of 500 
intereMing objects for viewing with sma ll 
tek~copcs, and useful data are given for 
oh\ern.:r~ of the Mill, moon, and planets. 

$5.25 

Popular Star Atlas 
lly R. ~r. G. INCUS 

Thi~ comp;•ct, well-bound set of 16 maps is 
;1 -,impkr \TP>ion of Norton's Star Atlas dc
... c ribnl abc)\ C .. -\11 star~ down to magnitude 
:~~ ;tn.: indudtd. This ed ition is excellent for 
fit'!d 11\l' by ronst.:-lbtion study groups and 
hy ••H·l<:or panics. $2.00 

Larousse Encyclopedia 
of Astronomy 

n y LLcn:Z\' RuoAUX AXD G. llE VAU<.:OULEURS 

Tht long-aw;1ited Engli.'lh translation o£ 
thi' IHonunu:ntal Frenth \'olumc--one of 
liH" nwst <omplct~ and bc-,t-illuMratcd com
pc•uliulll., of a\tronom) C\Cf ollcred in one 
hook. The dctailtd ~xplanations. di;tgrams, 
;nul < h;trh were <lc-,igned for the rc;1dcr 
w;nlling a thorough knowledge of the sub· 
jn t , yc.:t having no pn:\'imh introdw tion to 
;!'ltronomy .. \.., ;1 rcfcrcn<l' work it j.., un.\ur
Jld'~'>t'd. .\ Ltny full -p;tg-c tolor n:nditions . 
. Full -pag-e.: site i ... l::l I>) II ! int hes. 
~,()f) pag-es, 8 18 illu'ltratilm\. $12 .. ~0 

WITH THESE SKY PUBLICATIONS 

Color Charts of the Moon 
These two striking color charts of the first

quarter and bst-quartn moon were drawn 
by J oseph Klepcsta, the well-known Czccho
slm·akian amateur astronomer. Each lunar 
half is an impressive 27 inches in diameter: 
tht: over-all siLc of a c:hart, 23 inches wide by 
33 inrhcs high. Printed in predominantly 
gold a nd black on heavy paper. Mailed un
folded in a tube. $2.00 per set of 2 

Moon Sets 
These 18 pirturcs, showing the entire 

visible LKe of the moon, arc made from 
unsurpassed Li{·k Observatory negatives of 
the first and last quarters. Each print is 8~ 
by II~ ind1es with a white border. Small 
key charts arc provided for the ide ntifica tion 
of lunar seas, mountains, and craters. n roon 
Sets arc suitable for framin g, or for usc as an 
atlas. Each set is mailed in a protective heavy 
tube. $3.00 per set 

Lunar Crescent Sets 
These 10 Lick Observatory pictures are 

a matching series to i\loon Sets, but for the 
waxing crescent 4~ days after new moon, 
and the waning crescent about five days be
fore new moon. The first two pictures show 
each crescen t as a whole, and key charts are 
included to identify the lunar fea tures, espe
cially those near the moon's edge that arc 
shown to better advantage than in Moon 
Sets. Four pictures are d oseups of the wax
ing crescent, four of the w~ning; these may 
be cut out and put toge ther to form mosaic 
crescents in \-Vhich the moon's diame ter is 
about two feet. i\lailcd in a protective heavy 
tube. $2.50 per set 

Elger's Map of the Moon 
A large, can\'as-mountcd ch<1rt, 30 x 19~ 

inchts, identifying all the important lunar 
features. Notes by I-1. P. Wilkins on 146 of 
the more interesting areas make it invaluable 
for serious study o£ 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 He&vens 

This is a large wall t l~:•11. ~~~ L>y 3·1 ~ 
inches, colorful as well ;,.., inlolln.•tin·. The 
northern sky to --1:) 0 j.., ~ho\\11 c•n ;1 polar 
projcc tion, and ca< h 'Ln j.., cole 11 nl ;u t nnl
ing to its spectral (L!..,..,_ '-lt;n.., llll!.;htt·J th .nl 

magnitude 5. 1 an_· intludnl. \l.•ilcd un 
foldtd in a h t'a\'y tllht'. . ... I.HU 

Making Your Own Telescope 
By ALLYN J. 1'110:\II'SO.S 

Here arc complete step-by-step directions 
for making a nd mounting your own 6-i nch 
reflecting telescope at low cost. This tele
scope can use magnifications up to 300 time~ 
on the sun, moon, planets, stars, and galax i c~. 

ln easy-to-understand chapters, you wi ll learn 
how to grind, polish, and figure the mirror, 
and how to make a reliahle mounting whith 
will provi_dc a sturdy, solid su pport for your 
mirror. 211 pages, 10·1 illus. $4.00 

Atlas of the Heavens 
ATLAS CoF.LJ 19:)0.0 

A striking advance in star atlases has been 
~H hicved by .-\ntonin Becvar and his towork
crs at the Skalnatc Pleso Observatory, Cteth
oslovakia. The 16 charts ton:r the t ntirc 
sky to stellar magnitude 7.75, showing 
double, multiple, and variable stars; nO\·ac, 
clusters, g lo bulars, and planetarie.\; bright 
and dark nebulae; the J\lilk.y \Vay and ton
stel lation boundaries. 

De Luxe Edition. H a ndsomely printed in 
m;111y tolors: blue for the J\1 ilky \Vay, yellow 
for star clusters, red [or galaxies, gr~en for 
pbnetaries and diffuse nebulae, gray for 
dark nebulosities. More than 35,000 ctlcstial 
objects, including over 100 radio sourtcs, arc 
plotted, and the Baycr-letter and Flamstt:ed
number designations of the naked-eye stan 
arc given. Positions can be accurately read 
by means of a transparent co-ordinate grid 
overlay. The 16 tharts are permanently 
bound in a heavy cloth cover, ltH by 23 
inches, with color chart key on a foldout 
flap. $9.75 

Field Edition. The most tomplc:tc ye t in
expensive set of charts for outdoor obsen·ing 
and use at the telescope. Each {hart is re
duced from the original Atlas Cocli and is 
printed on a heavy, stiff paper 18 by 121 
im hcs. The stars arc white on a black back
g-round, which may be illuminated with a 
lla:,hlight without spoiHng the observer's 
dark adapta tion. Charts arc shipped flat , un
bound. $4.00 each set, $7.50 for two 

Atlas Coeli Catalogue 
By .\i\'JONIN lh:t:VAR 

The most complete check list of cclcsti:1l 
objects ever offen~d to the amateur obser\'er. 

Listed, with de~criptive cbta, arc the fi.3fi2 
~tars brighter than magnitude 6.26, with 
their right :1~ccmions and declinations for 
I !l:,o, preccs~iom. proper motions, magni
tudes, and spcctr;1: 293 open Mar clusters: 
100 1-{lohul:tr du~tcn: 240 bright diffuse 
ntbulac: 144 pl:t netari e~: 1.131 galax ies; 
.~omc I ,7r,o visual double and multiple stars: 
and 633 variable SUITS bright enoug-h for 
amateur observing. 

Special tables list modern orbital data for 
308 visual binaries and 458 spectroscopic 
binaries . .-\lso included are i\fessicr's famous 
catalogue of 109 nebulae and clusters, in
d exes of star names, precession and other 
convenient tables. Explanations are given 
in English. The sturdy cloth binding makes 
this fU-by- 11 ~- inch book easy to use at the 
telt:scopc. 367 pages. $8.75 
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