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ROTATION PERIODS Q! JUPITER DURING 1[! 1960 APPARITION 

9¥: Elmer J. Reese 

Spot activity on the Giant Planet was about normal during the ap
parition. No major Disturbances were observed, and in some latitudes the 
planet was usually quite devoid of spots suitable for transit work. On the 
other hand, the North Equatorial Current was very active throughout the ap
parition--certainly more active than it had been since the apparition of 
1952-J. 

Observers carried out the Section's central meridian transit pro
gram in 1960 with more enthusiasm and efficiency than had ever before been 
displayed since the Association of Lunar and Planetary Observers was founded 
in 1947. To each of the thirty-eight observers who contributed to this pro
gram, we offer sincere thanks and the assurance that the work of each and 
every observer contributed to the final results as tabulated in the tables 
of rotation-periods. A total of J,295 transits has been reported. 0Ter 
66% of these transits (2,182) form usable drifts for 74 Jovian spots dis
tributed in ten different currents. (It does not follow that the other J~ 
of the transits are not useful. Most of them are perfectly good transits 
but pertain to spots which did not endure for the thirty days required for 
determining a reliable rotation-period. Such transits, when augmented by 
detailed drawings of Jupiter, can be very useful in the study of very actiTe 
areas.) The contributing observers are listed below by name and number of 
transits observed. More details on telescopes and stations of observation 
will be found in the list on pp. 40 and 46 of the March-April, 1961, Str. A, 

Bartlett J Kaminski 8 
Brasch 175 Knauth lJ 
Burns 26 Low 14 
Chapman 208 Melville 116 
Cons tan ten 24 Mil on J.5 
Cruikshank 21 Mcintosh 72 
Cyrus 40 Olivarez 5 
Epstein 15 Osypowski 22 
Fortenberry 60 Reese 6J8 
Gaherty 157 Ricker 41 
Glaser 50 Rost 419 
Gomez JO Sa to 6 
Haas 688 Smith, J. R. 19 
Hartmann 24 Tompkins 46 
Herring 59 Wedge 22 
Hills 20 Wegner 46 
Johnson, c. L. 9 Wend 9 
Johnson, L. T. 21 Vestbrooke 10 
Joldersma 102 Zuzze 22 

The work of so many observers deserves special praise that it is 
difficult to single out a few for comment here. Ve must contratulate the 
Editor, Walter H. Haas, on being the number one contributor for the appari
tion. Prof. Haas took full advantage of clear skies and a favorable observ
ing location to follow Jupiter very late in the apparition to within eleven 
days of conjunction. Mr. Carlos E. Rost ot PUerto Rico and Dr. E. c. Mel
ville of Jamaica also reported very substantial lists of transits observed 
from favorable locations. Mr. Rost recorded the earliest transit for the 
apparition on January 24, 1960. Mr. Clark Chapman's work is especially 
valuable since many of his observations were made with a moderately large 
telescope. Mr. Chapman is to be further commended for analyzing his transit 
observations by contructing longitude-charts and determiming rotation-periods. 
This is an exercise from which every serious obserTer can deriTe much bene
fit since it gives him a better understanding of the problems inTolTed and 
the kind of observations required for an effective study of Jupiter. The 
value of local groups working together and coordinating their efforts is 
attested by the excellent observations made by members of the Montreal Centre 
of the Royal Astronomical Society of Canada and submitted by Mr. Geoffrey 
Gaherty. The high quality of their results, coupled with the Tory low al
titude attained by Jupiter for observers in Canada, is a tribute to the skill 
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and enthusiasm of our Canadian colleagues. Finally we wish to congratulate 
a large number of new A.L.P.O. observers such as Mr. Tom Joldersma and Mr. 
Jim Fortenberry for extremely useful lists of transits reported very neatly 
and concisely using the nomenclature and procedures suggested in the recent 
article, Jovian Nomenclature and Transit Observations (Str. A., Vol. 14, pp. 
18-21, 1960). -

Three of our longitude-charts are reproduced in this report. Figure 
1 on page 77 pertains to the centers of dark projections (solid lines) and 
the centers of white ovals (dotted lines) on the south edge of the NEB; the 
other t~o charts, Figure 2 on page 79, pertain to the three long-enduring 
white ovals in the STeZ, a small dark spot on the north edge of the SEBs, 
and the Red Spot. 

The following tables of rotation-periods have the same arrangement 
as in previous reports. The fourth column gives the longitudes of a marking 
on the first and last dates of observation, which dates are listed in the 
third column. The fifth column gives the longitude at opposition, June 20, 
1960. The seventh column indicates the number of degrees in longitude that 
the marking drifts in JO days. 

s. s. Temperate Current (SSTB and SSTeZ), System II 

No. ~ Limiting Dates Limiting L. ~ Transits ~ Period 

1 Dp Apr. 29-Jul. 8 209°-161° 176° 7 -20~6 9:55:12 

This object was the preceding end of a much wider and darker sec
tion of the SSTB. It seemed to be fixed relative to the preceding end of a 
brighter section of the STeZ (No. 6 in next table). 

s. Temperate Current (S. edge STB, STeZ), System II 

~ ~ Limiting Dates Limiting L. 

B 
2 
c 
4 
5 
6 
7 
D 
9 
E 

11 
12 

F 
14 

A 

Wp Apr. 11-Nov. 9 75°-297° 
We Apr. 11-Nov. 9 84 -J08 
Wf Apr. 11-Nov. 9 9J -Jl9 
De Jun. 25-Aug. 2 58 - 25 
De Jun. 12-Aug. 8 142 - 97 
Wp Mar. 21-Sep. 9 242 -122 
De May 8-0ct. J 2JO -1J2 
Wp Feb. 14-Nov. 15 JOO -120 
We Feb. 14-Nov. 15 J09 -lJO 
Wf Feb. 14-Nov. 15 Jl8 -1J9 
De Mar. 19-Jul. 22 J05 -220 
Wp Apr. lJ-May 19 J08 -279 
Wp Feb. J-Nov. JO 45 -161 
We Feb. J-Nov. 30 54 -170 
Wf Feb. J-Nov. 30 64 -179 

Mean rotation period: ~ 55m 

~ Transits ~ 

26° 
35 
45 

1J5 
182 
209 
217 
226 
236 
242 

295 
304 
]14 

46 
so 
43 

8 
4 
8 
6 

44 
.52 
.50 

7 
4 

47 
40 
53 

-19~5 
-19.2 
-19.0 
-26.0 
-2J. 7 
-20.9 
-19.9 
-19.6 
-19 • .5 
-19 • .5 
-20.4 
-24.2 
-24.J 
-24.J 
-24.4 

Period 

9:55:14 
9:.5.5:14 
9:.55:1.5 
9:.55:05 
9:55:08 
9:.5.5:12 
9:.5.5:13 
9:.55:14 
9:.5.5:14 
9:5.5:14 
9:5.5:13 
9:.5.5:08 
9:.55:07 
9:.5.5:07 
9:.5.5:07 

Nos. 4, 5, 7, and 11 were small dark condensations on the south 
edge of the STB. They were accompanied by dusky columns extending across 
the STeZ. 

The three long-enduring white areas, FA, BC, and DE, were once 
again well observed. These interesting features may have been a little more 
conspicuous in 1960 than they were in 1959. The length of each remains at 
about 18°. The Red Spot was in conjunction with FA on May 1, and with EC 
on September s. DE and FA continued to approach each other throughout the 
apparition. 



1 
2 

Dp 
Df 

Middle STB, System II 

Limiting Dates 

Sap. 27-Nov. 24 
Jul. 3-0ct. 14 

Limiting L. 

19°- 8° 
14o -.so 

L.:,. Transits .!!!:!!.!. 
8 
.!) 

Period 

The rotation period of No. 1 was very unusual for this latitude. 
Since this preceding end of a darker section of the STB remained nearly 
fixed relative to the following end of the Red Spot, it seems quite prob
able that the motion of this feature was being influenced by the Red Spot 
and therefore does not represent the true rotation-period of the STB. 

Red Spot, System II 

No. !!m. Limitins Dates !:!.mi tine; L. !:..:. Transits .Q!:U! Period 

1 Dp Mar. 19-Dec. 3 327°-344° 3310 104 +1~97 9:,5.!):43 
2 De Mar. 19-Dec. 3 339 -3.!).!) 343 133 +1.8.5 9:.!).!):43 
3 Df Mar. 19-Dec. 3 3.51 - 6 3.54 92 +1.74 9:.5.!):43 

Mean rotation period: 9h .s.s• 43f2. 

The System II longitude of the center of the Red Spot region increased 
from 32.5° at opposition in 19.59 to 343° at opposition in 1960. This corr ... 
spends to a rotation-period of 9h .5.5M 42f.5 which is only a tenth of a second 
less than the longest period between consecutive oppositions on record (since 
the year 1831) • 

Transit observations of the preceding and following ends of the Red 
Spot yield somewhat conflicting values for the length of the Red Spot. A 
length of about 23° is inclicated. 

North Edge SEBs• System II 

Limiting Dates Limiting L. ~ Transits ~ Period 

2 De May 28-Sep. 17 248°-24.5° 248° .57 -o?s 9:.5.5:)'·' 

This isolated little condensation near the latitude of the very taiat 
or invisible SEBs received a lot of attention since it resembled the initi.t 
outbreak of a major SEB Disturbance. The spot, however, remained quiescent 
and failed to develop into a Disturbance. No. 2 was remarkably similar to 
No. 1 of 19.59 (Str. A., Vol. 14, p. 76). Although it is just possible that 
No. 2 was a continuation of No. 1, this interpretation seems unlikelT since 
the drift of No. 1 in 19.59 would have had to reverse itself to bring the 
spot to its observed position in May of 1960. The first observation we have 
of No. 2 is a drawing by Tompkins on May 21, 1960. The first transit of the 
object was obtained by Haas on May 28. 

South Equatorial Current (SEBn) • System I 

!.2.:.. ~ Limitine; Dates Limitine; L. b Transits B.£!ll Period 

1 De Jul. 23-Aug. 1 66°- 70° .5 +13~3 9:.50:48 
2 De May 1'-Jul. 28 112 -139 12.5° .5 +11.1 9:.!)0:4.!) 

Mean rotation period: 9h so• 47s. 

Very little activity was observed in the SEan and the southern part 
of the EZ during the apparition. No. 1 was a rather prominent projection on 
the north edge of the SEBn which served as the following base of an equa
torial festoon which "originated" at projection No. 4 on the south edge of 
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the NEB. Although well observed over a nine day interval, the object did 
not endure long enough to furnish a reliable rotation period. The only ex
cuse for including such a short-lived object in the table is that its· period 
is in good agreement with the motion of No. 2 and thereby increases the 
"weight" of the latter. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2.5 
26 
27 

North Equatorial Current (S. edge NEB, N. part BZ), System I 

We 
De 
We 
De 
We 
De 
We 
De 
De 
De 
We 
De 
We 
De 
We 
De 
We 
De 
We 
De 
We 
De 
We 
De 
We 
De 
De 

Limiting Dates 

May 7-Nov. 16 
Apr.28-Dec. 15 
)lay 19-Nov. 28 
May 3-Nov. 28 
May 16-Nov. 28 
Feb.17-Dec. 20 
Feb.17-Dec. 21 
Apr.lO-Sep. 7 
Jun.27-Nov. 10 
Apr.29-Jul. 21 
Jun. 3-Nov. 24 
Jul. 21-Dec. 25 
Aug.27-Dec. 17 
Feb. 8-Dec. 17 
Apr.13-Nov. 6 
Mar.14-0ct. 30 
Mar. 21-Dec. 21 
Mar. tlj.:..Xiec. 21 
Mar. 21-0ct. 5 
Jan. 24-Nov. 27 
May· 6-Nov. 27 
Fe.b.ll~Dec. 3 
Jul. 7-Dec. 11 
Feb.23-DeG. 11 
Feb.23-Nov. 13 
Feb.23-Dec. 16 
Apr.28-Jul. 6 

Limiting L. 

11°-342° 
30 - 3 
47 - 20 
65 - 30 
76 - 45 

105 - 63 
123 - 74 
132 -100 
124 -113 
150 -140 
154 -128 
161 -133 
161 -155 
181 -173 
190 -190 
194 -200 
211 -215 
222 -222 
24o -241 
257 -257· 
261 -269 
287 -279 
309 -294 
324 -309 
335 -316 
346 -343 

6 -355 

6. Transits 

90 
24 
34 
55 
71 
83 

(99) 
121 

(130) 
144 
151 

177 
188 
194 
199 
213 
230 
246 
261 

(280) 

327 
338 
348 
357 

20 
59 
50 
70 
38 
60 
39 
43 
26 
12 
19 
12 

7 
77 
19 
18 
39 
78 
32 
87 
38 
71 
16 
50 
34 
51 
17 

Mean rotation period: 9h 50m 27s. 

B.!:!!! 

-4~5 
-3.5 
-4.2 
-5.o 
-4.7 
-4.1 
-4.8 
-6.4 
-2.4 
-3.6 
-4.5 
-5.3 
-1.6 
-o.8 
o.o 

+0.8 
+0.4 
o.o 

+0.2 
o.o 

+1.2 
-o.8 
-2.9 
-1.6 
-2.2 
-0.3 
-4.8 

Period 

9:50:24 
9:50:25 
9:50:24 
9:50:23 
9:50:24 
9:50:24 
9:50:24 
9:50:21 
9:50:27 
9:50:25 
9:50:24 
9:50:23 
9:50:28 
9:50:29 
9:50:30 
9:50:31 
9:50:31 
9:50:30 
9:50:30 
9:50:30 
9:50:32 
9:50:29 
9:50:26 
9:50:28 
9:50:27 
9:50:30 
9:50:24 

This current was very active throughout the apparition. Detail 
consisted mostly of a series of dark humps or proje~tions with intervening 
bright ovals distributed along the south edge of the NEB. Dusky festoons 
extended from many of the projections into the EZ. Some of the festoons 
crossed the BZ to the SEBn, and others curved into slightly darker sections 
of the BB and faded away; but most of them looped back to another projection 
on the south edge of the NEB. Most observers agree that the loop festoons 
were usually darker and stronger near their preceding terminals. Despite 
a great amount of change and activity, most of the markings were very per
sistent and some of them were followed throughout the observable portion of 
the apparition. From time to time, some of the projections and ovals would 
divide into two parts and later reunite into one. 

The mean rotation-period yielded by these features is normal for 
this current. The period of individual objects seemed to vary in different 
longitudes (which is by no means unusual). The table shows that objects 
between longitudes 190° and 270° on the date of opposition either had posi
tive drifts or were stationary relative to System I. Objects in all other 
longitudes had negative drifts. Projections Nos. 18 and 20 were very large 
and conspicuous during July and August and are so indicated by heavier lines 
on the chart for the North Equatorial Current. 
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FIGURE 1. Drift-lines, longitude versus time, of the North 
Equatorial Current of Jupiter in 1960 as observed by the Jupiter Section 
of the A.L.P.O. Chart constructed by Elmer J. Reese. See also text and 
tables of Mr. Reese's article in this issue. 

The interested reader will enjoy studying B. M. Peek's The Planet 
Jupiter for further information on this graphical method of reduCing rota
tion-periods. The slope of a drift-line, often expressed as change in longi
tude per JO days, gives the period of rotation. The identification of fea
tures in a very active latitudinal current can become rather difficult, but 
experienced persons usually agree in their judgments. It will be not ed that 
many features in the North Equatorial Current endured throughout the obser
vable pa rt of the appar1 t~o n. 
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1 
2 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

We 
We 

De 
We 
We 
De 
We 
De 
De 
We 
De 
De 
We 
De 
We 
De 
We 

Middle NEB, System II 

Limiting Dates 

Jul • 6-Aug. 8 
Jun. 25-Jul. 28 

Limiting L. b. 

232°-104° 
33 -253 

Mean rotation period: 9h 52m 55s. 

Transits BE1!! Period. 

8 
9 

9:.53:03 
9:52:48 

North Tropical Current (N. edge NEB, NTrZ), System II 

Limiting Dates 

May 29-Nov. 28 
Jul. 29-Sep. 12 
Jun. 25-0ct. 9 
Jun. 4-0ct. 24 
Jun. 4-0ct. 24 
Jun. 4-Dec. 1 
Jun. 26-Dec. 10 
Jul. 12-0ct. 22 
Jul. 15-Dec. 4 
Jul. 4-0ct. 27 
Feb. 14-0ct. 1 
Jun. 20-Dec. 4 
Feb. 17-Jul. 21 
Jun. 28-Dec. 22 
Jun. 24-Aug. 17 

Limiting L. b.:. 

12°-289° 
352 -330 

25 -34.5 
42 -347 
55 - 0 
66 -3.55 
86 - 27 
92 - 58 

103 - 74 
23.5 -202 
280 -219 
2.54 -213 
326 -281 
330 -253 
344 -324 

35 
49 
60 

248 
2.54 
290 

Mean rotation period: 9h .55m 26s. 

Transits ]!i!1 Period 

10 
6 

10 
9 

10 
11 
10 

7 
9 
.5 

11 
7 
6 

13 
9 

-13% 
-14.6 
-11.3 
-11.6 
-11.6 
-11.8 
-10.6 
-10.0 
- 6.1 
- 8.6 
- 8.0 
- 7.4 
- 8.7 
-13.1 
-11.1 

9:.55:22 
9:.5.5:21 
9:.5.5:2.5 
9:.5.5:2.5 
9:.5.5:2.5 
9:.5.5:24 
9:5.5:26 
9:5.5:27 
9:.5.5:32 
9:.5.5:29 
9:.5.5::30 
9:.55:31 
9:5.5:29 
9:55:23 
9:55:25 

Markings along the north edge of the NEB were rather small and in
conspicuous during much of the apparition. Observations by Haas indicate 
an increase in prominence of some dark condensations very late in the ap
parition. 

No. 3 was a rather faint white nodule lying far enough north in the 
NTrZ that it did not produce a sizeable notch in the north edge of the NEB. 
No. 15 was in a lower north latitude, and it produced a deep notch in the 
north edge of the NEB. Nos • .5 and 8 were sometimes described as being com
pletely imbedded in the northern part of the NEB. 

N. N. Temperate Current (NNTB), System II 

!2.:.. ~ Limitinfi Dates Limitinfi L. b. Transits ~ Period 

1 De May 27-Jul. 8 108°-116° 113° 10 +.5~7 9:.5.5:48 
2 Dp Feb. 23-0ct. 15 171 -171 171 13 o.o 9:.55:41 
3 De Jun. 14-Sep. 7 183 -182 183 12 -0.4 9:.5.5:40 
4 Df Apr. 29-0ct. 30 22.5 -22.5 22.5 12 o.o 9:.5.5:41 
.5 De Jun. 7-Sep. 17 274 -270 274 14 -1.2 9:.5.5:39 
6 De May 6-Jul. 2 327 -31.5 :318 11 -6.3 9:.5.5::32 

Mean rotation period: 9h .5.5m 4os • 

Once again observers were not in general agreement as to the proper 
designation of the rather elusive belts north of the NEB. The darkest of 
these belts--and usually the first one visible north of the NEB--was near 
latitude J4°N. The objects listed above were located on this belt--usually 
on the north edge of the belt. The rotation periods listed above are typi
cal for the NNTB. 

Although quite small, Nos. 1, .5, and 6 were well defined condensa
tions yielding very reliable periods. 
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JUPITER, 1960, SYSTEI·i II 

LONG-LIVED '.!HITE OVALS I h STeZ SEEs SPOT and RED SPOT 

I ''' 

J Jul.10··· 
----r ----H~~-fr--1--- -"- -- -H 
>---t-"--~--

1 1 

Sep. 
28 i~~~~~ 

Nov.? .. 

Dec. 17 - · 
FIGURE 2. Drift-lines, longitude versus time, of the three long-enduring 
South Temperate Zone bright ovals, the Red Spot (preceding end, center, and 
fo l lowing end), and a spot in the South Equatorial Belt South in 1960 as 
obs erved by the Jupiter Section of the A.L.P.O. Chart constructed by Elmer 
J. Reese. See also text and tables of Mr. Reese's article in this issue. 
P. R. Glaser call s a ttention to the sharp increase in drift rates during 
mid-July for ~ STeZ section BC and the Red Spot, then approaching con
junction. 

79 



AMATEUR OBSERVATIONS .Q! SATURN 

Sf: Phillip W. Budine 

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

The queen of the sky is truly the Ringed Planet. It seems that 
everyone who views Saturn in a telescope is astonished by her beauty. Also, 
many amateurs view Saturn and are always thrilled by the planet and its 
rings. However, very few amateur astronomers observe Saturn with the idea 
of doing serious work. The opportunities are not· so great as they are with 
Jupiter; but many programs of observation are available to the active ama
teur, and they all are most valuable to the A.L.P.o. 

Probably the best means of reporting activity and features on Sat
urn is by making drawings. In this way one can record the disc and ring de
tails as accurately as possible, and drawings have much more meaning and 
value than word descriptions. In most cases a problem arises immediately 
in our minds. How are we to sketch the rings with any kind of accurate rep
resentation? One could use the Saturn outline on page 59 of the March-April, 
1960, issue of !h! Strolling Astronomer. However, the A.L.P.O. hopes to 
have available in the near future observing forms with the outline of Saturn 
and her rings printed on them. These indeed will be a blessing to Saturn 
observers. Drawings of Saturn should be made as accurate as possible and 
should include the shadows of the ring on the ball and of the ball on the 
ring. The latter is found on the western side of the ring before opposition 
and on the eastern side of the ring ~ opposition. 

Now I would like to discuss the various features which may be ob
served on Saturn. The nomenclature here employed is that of Figure 8 on 
p. 12) of the July-August, 1960, Strolling Astronomer. First of all, let 
us view the details of the ball. One will note the dark belt parallel to 
and north of the equator. This is the NEB, or North Equatorial Belt. It 
is usually the most prominent belt on Saturn. Many observers have observed 
this belt double. Also they have seen dark spots in the belt and have ob
served festoons running from the south edge of the belt into the Equatorial 
Zone. Sometimes very prominent dark regions appear in this belt. Below 
the ring this year and running along the equator of Saturn is an elusive 
belt called the EB, or Equatorial Band. Many festoons from the NEB terminate 
in the EB, and at the places where the festoons terminate dark spots are of
ten found in the EB. From the NEB northward there is usually a very dusky 
area until one reaches the NPR, or North Polar Region, which appears usually 
as a dark cap on the bottom of the disc. Sometimes north of the NEB one 
may pick up the NTB, or North Temperate Belt, and the NNTB, or North North 
Temperate Belt. The brightest part of the ball is along the equatorial re
gion. This bright region is called the EZ, or Equatorial Zone, where many 
festoons have been observed. In 1960 and 1961 the rings are covering the 
SPR, South Polar Region; the SSTB, South South Temperate Belt; the STB, South 
Temperate Belt; and the SEB, South Equatorial Belt. At the present time we 
see the north side of the rings. 

A very important program with Saturn is that of transit observations. 
A transit is made when a marking on the disc reaches the center of the ball 
or central meridian. Then the observer should make a note of the time to 
the nearest minute and the position of the marking. Transits enable us to 
determine the rotation periods of the various cloud currents on Saturn. The 
EZ has a period of about 10 hours, 14 minutes, and the temperate latitudes 
somewhat longer. However, we know almost nothing about the rotation periods 
of Saturn's higher latitudes. Therefore, it is very important to observe 
transits of all markings in these areas, if possible. Markings in these 
areas are usually very rare, which makes the problem even more difficult. 
But a conspicuous spot can appear in these areas at almost any time, and 
it is up to the amateur to be observing when one does appear. Therefore, 
a systematic observing program by the amateur is necessary in order not to 
miss this important event. Results secured near latitude 6o 0 N. in 1960 have 
already been mentioned in this periodical and elsewhere. 
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At first glance one might think that Saturn's ring is one broad 
ring, but actually it is triple. It consists of an outer dusky ring called 
Ring A, a middle ring, called Ring B, which is the brightest part of the 
ring system, and the inner dusky ring called Ring C, or the Crape Ring, Al
so in recent years a new outer ring, very difficult to observe, has been 
seen by several observers. We call it Ring D, Observers should search for 
this new ring, which is outside Ring A. The outer portion of Ring B is 
usually very bright, Comparison should be made by observers of this ring 
with the EZ to see which is brighter, Sometimes radial streaks or notches 
in the inner edge of Ring A near the ansae are observed, This phenomenon 
seems unexplainable, Also, bright spots have been observed on the inner 
half of Ring A, Ring C can be seen many times, projected across the ball, 
Be careful not to mistake it for the shadow of the rings, 

Observers should try to solve the problem of how close to opposition 
the shadow of the ball can be followed before it disappears, This problem 
yields a clue as to the limit of visibility of linear detail, which is dif
ferent from the Dawes Limit of resolution, Sometimes the shadow of the ball 
on the rings has had a notched appearance where it crosses Ring B. This as
pect should be watched for by observers, 

Upon closer examination of the ring system, observers should note 
some of the ring divisions, Amateurs with large telescopes will have an 
advantage here. The most prominent and easiest division in even a small 
telescope is Cassini 1 s, discovered by J. D. Cassini, This division sepa
rates Ring A from Ring B. On a few occasions this division has appeared 
dusky instead of black, Observers should watch for this aspect, The secend 
most prominent division usually is Encke 1 s. It is located in or near the 
middle of Ring A. A few years ago Walter Haas proposed a new division des
ignation system, Numbers used before this were growing cumbersome because 
of increasing discoveries of minor ring divisions. The new system by Haas 
gives a letter and a positional number for each division, The letter is A, 
B, or C, referring to the various rings; and the number indicates the posi
tion of the division in that ring. For example, Encke 1 s would be AS, mean
ing it is located five-tenths of the way out on Ring A. At the same time 
Cassini 1 s could be called either BlO or AO. Minor divisions which have been 
observed and confirmed by the A.L.P.O. are BJ, B7, BO, BS, and CS. Two di
visions, which were observed by Thomas R. Cave, Jr., in 195J under ideal con
ditions, have not yet been confirmed by other A.L.P.O. observers. These di
visions should be searched for by amateurs with large telescopes. Their po
sition-names would be A8 and c8. 

Several programs of observation of Jupiter may also be undertaken 
with Saturn. These programs are conspicuousness-estimates, intensity-esti
mates, and color observations. Conspicuousness of the belts or zones is ob
served by drawing the eyepiece out of focus so that the disc becomes feature
less. Then by carefully focusing the eyepiece, one notes the order in which 
features of the disc become visible. The most conspicuous feature is listed 
first, the least conspicuous last. Conspicuousness estimates may be made of 
the ring system also. 

For intensity-estimates it is recommended that the observer use the 
scale devised by the A.L.P.O, The scale is 0-10, where 0 represents the 
darkest, and ten the brightest, markings observed. Features should be listed 
with the intensity-estimate alongside of the object's name in column form. 
The intensity scale is as follows: 

10 - Very brightest 
9 - Extremely bright 
8 - Very bright 
7 - Bright 
6 - Slightly shaded 
5 - Dull 

4 - Dusky 
J - Dark 
2 - Very dark 
1 - Extremely dark 
0 - Black (shadows) 

Color observations may be made of various belts and zones and of 
the ring system. When we do color estimates, Saturn should be placed well 
above the horizon; and the observer should avoid haze.and fog if possible 
as well as dawn or twilight. Also, a reflector will give better results 
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than a refractor because of possible chromatic aberration in the latter. 
Colors may be listed in column form: first the feature, then the color. 
When a belt is a mixture of two colors, the most predominant color should 
be listed last. The following abbreviations may be used when making color 
estimates of Saturn. 

Br - brown R - red 
Bl - blue R-Br - reddish brown 

81-G - bluish gray Gr - green 
G - gray y - yellow 
w - white Y-W - yellowish white 

Amateurs are urged to contribute conspicuousness, intensity, and 
color estimates to the A.L.P.O. since very few amateurs participate in these 
observing programs. 

Fortunate observers who are equipped with filar micrometers can 
make latitude measurements of the various belts on Saturn. This is a new 
observing program which to my knowledge has been untouched by amateurs. 

Before we leave the Ringed Planet completely, we might take time to 
observe Saturn's satellites. The satellites should be observed, and their 
positions and identities indicated. Most important of all is the estimation 
of the stellar magnitudes of the various satellites of Saturn. 

In closing I sincerely hope that this paper has encouraged the be
ginner and the active amateur observer to make serious observations of the 
Ringed Planet. Saturn will be conveniently placed in the evening sky during 
the summer and autumn of 1961, and observations are needed. 

URANUS-NEPTUNE SECTION REPORT NUMBER ~ 

By: Leonard B. Abbey, Jr. 

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

Since 1957, the Uranus-Neptune Section has continued to receive a 
surprisingly large number of observations. A total of 75 observations was 
received between March 1, 1958, and September 1, 1960, from the following 
observers: 

J. D. Bestwick, Staffordshire, Enfiland, 12 11 reflector. 
C. Chapman, Buffalo, New York, 10 reflector. 
D. P. Cruikshank, Des Moines, Iowa, 8.5 11 refractor. 
C. L. Johnson, Boulder, Colorado, 4 11 and 6 11 reflectors. 
M. Miller, Los Angeles, California, 9.8 11 refractor. 
0. C. Ranck, Milton, Pennsylvania, 4 11 refractor. 
L. J. Robinson, Torrance, California, 10 11 reflector. 
G. Wegner, Bothell, Washington, 10 11 reflector, 7J 11 reflector. 
w. Westbrooke, San Francisco, California, 4 11 reflector. 
T. Wyngaard, Madison, Wisconsin, 15.6 11 refractor. 

The 7J" reflector used by Mr. \vegner was that of the Dominion Observatory, 
British Columbia. The trend during the period covered by this report has 
been toward fewer drawings and more written descriptions. The latter method 
seems to be sufficient in most cases. 

Whether or not surface details can be seen on Uranus is an old and 
much debated question. A few sporadic and often conflicting reports of 
markings have been published, but 180 years of observation have yet to re
veal any conclusive results. Some observers have noted a banded appearance 
similar to that of Jupiter. Others, however, have found no trace of mark
ings, even when using large telescopes. Since Uranus is constitutionally 
similar to both Jupiter and Saturn, it is only natural to suspect that it 
would show belts like those seen on these other planets. The main hindrance 
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to the observation of any such markings is the small apparent size of the 
planet. At opposition, Uranus subtends a disc less than 4 seconds of arc 
in diameter. Even the belts of Jupiter would be difficult to see if that 
planet appeared as small as Uranus does. It is also probable that any mark
ings on Uranus would be inherently much less prominent than those of Jupiter, 
just as those of Saturn are less prominent. What is certain, however, is 
that the surface markings of Uranus are extremely difficult to see, if in
deed they exist. Most drawings of Uranus do show belts. Unfortunately, 
such drawings are seldom in agreement with each other in regard to such 
matters as the position angle of the belts, intensity of the belts, thick
ness of the belts, their number, and placement. Most of them show the belts 
to be parallel to a diameter of the disc, as those of Jupiter are. However, 
any belts present on Uranus would not now appear as straight lines because 
the pole of the planet is now situated two-thirds of the way from the western 
point of the apparent disc's circumference to its center. All belts parallel 
to the planet's equator would rather appear as concentric arcs of fairly 
strong curvature at the present time. Many other drawings show randomly 
placed streaks, and both light and dark spots. It is probable that these 
drawings depict subjective illusions, such as those with which all observers 
of Venus are familiar, even though it must be admitted that they could be 
representative of imperfectly seen belts or other markings. Thus, since most 
drawings disagree with each other, and since the appearance of the planet is 
predicted so greatly by theory, it must be assumed that the markings reported 
are subjective in nature. The drawings submitted by A.L.P.O. members during 
the period covered by this report seem to support this assumption. 

One of the most interesting observations that this section has ever 
received was sent by Gary Wegner. Mr. Wegner has made several sketches of 
the spectra of Uranus and Neptune. These sketches were made with a 10" re
flector, using a low dispersion spectroscope made by Mr. Wegner. These spec
tra, which compare very well with published spectrograms, show the broad 
absorption bands which are characteristic of the methane and ammonia radicals. 

Several observers, Mr. Westbrooke in particular, have contributed a 
number of magnitude estimates. These estimates show no effects which can be 
attributed to the rotation of the planet, but no such effects should be ex
pected at this phase of the planet's orientation because of the large present 
tilt of the planet's axis. Any darker or brighter markings which might cause 
magnitude variations would probably not leave the visible hemisphere during 
the planet's rotation. 

The recent revival of interest in the planets among professional 
astronomers has brought renewed attention to Uranus. As might be expected, 
the Lowell and Pic du Midi Observatories are far ahead in this respect. One 
of the most interesting ~apers to be published recently concerning Uranus 
is Dr. William Sinton's 1The Albedos and Phase Variations of Uranus and Nep
tune." Most observers are aware of the fact that superior planets can show 
phases other than full. When nearing quadrature with the sun, Mars can show 
a gibbous phase as pronounced as 85% full. Sir William Herschel reported ob
servations of the phase-effect on Jupiter, but whether or not a phase dif
ference of only 1.5% from full can be distinguished visually is open to ques
tion.• The corresponding maximum phase difference for Uranus is only a small 
fraction of one percent. The only possible way to detect such small differ
ences is by precise photometric measurements of Uranus' magnitude. Observa
tions of Uranus were made with a three color photometer during the six ap
paritions from 195J to 1958. The resulting light curve agrees well with the 
values predicted by purely geometric considerations. In making these cal
culations, it was assumed that the atmosphere of Uranus scatters light equal
ly in all directions. These observations may be of great importance in con
structing a model of the Uranian atmosphere. The greatest magnitude varia
tions noted in this study were less than 0.01 magnitude. This value explains 
why none of our observers are able to detect any variations in Uranus' bright
ness! 

*The phase of Jupiter is often remarked as a dullness of the terminator 
compared to the brighter limb, most easily near quadrature; and the Editor 
occasionally detected the phase-cusps of Jupiter with a Brashear 18 11 refrac
tor.--Editor. 
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Recent work on Uranus carried out by Dr. Dollfus at the Pic du 
Midi Observatory in France includes new determinations of the diameter of 
the planet. These observations have not, as yet, been published; but when 
they are, they will be reported on in ~ Strolling Astronomer. 

Searching for the satellites of Uranus is a challenging, but seldom 
very rewarding, task for the amateur. According to Patrick Moore, three of 
the satellites, Ariel, Titania, and Oberon, are of the 14th magnitude, while 
Umbriel is of magnitude 14.75, and Miranda of magnitude 17. A good 10 11 tele
scope should be capable of showing at least the three brightest of these on 
very good nights. These three have been seen several times with the J0 11 re
flector of the Bradley Observatory in Decatur, Georgia. While they were not 
easy objects even with such a large telescope, part of the difficulty is 
caused by the lights of nearby Atlanta. For this reason, the limiting mag
nitude of this telescope is only 15 on many nights. The positions of the 
satellites with respect to the disc of the planet at any time can be calcu
lated with the aid of the tables in the American Ephemeris. Observers should 
take extreme care to distinguish the satellites from faint stars in the vi
cinity of the planet. The only way to accomplish this is to plot their po
sitions from night to night. Any objects that do not remain fixed in rela
tion to the other stars will be satellites. The brighter satellite of Nep
tune, Triton, is much easier to find than the Uranian satellites since it is 
of the lJth magnitude. It should be visible in telescopes larger than 8 in
ches. It would be a good idea to try out the above method on Triton before 
attempting the satellites of Uranus. 

A total of 11 observations of Neptune has been received from c. L. 
Johnson, G. Wegner, and W. Westbrooke. Most of these observations consist 
of magnitude estimates. No unexpected departures from the predicted value 
were noted. All of the remarks concerning the visibility of details on U
ranus apply equally, if not more so, to Neptune. 

Future work of the Uranus-Neptune Section includes a comprehensive 
study of all available reports of surface markings on Uranus since the planet's 
discovery in 1781. All A.L.P.O. members are requested to send copies of all 
such reports that they may find to the Recorder. It is far more probable 
that useful information can be extracted from a complete collection of past 
observations than from the sparse, but encouraging, number of A.L.P.O. ob
servations. 

COMMENTS 2! COMETARY RESEARCH 

By: David D. Meisel 

Today there are many reports in the current literature devoted to 
the study of plasma. These macroscopically neutral masses of ionized atoms 
and dissociated electrons have been considered for many applications, the 
best known being thermonuclear reactors and ion propulsion systems. Solar 
and stellar research has provided much important data on high temperature 
plasma. Recent information received from the Pioneer V instrumented probe 
shows space to be not devoid of matter but rather filled with matter, a large 
amount of which is plasma. 

However, it would be impossible to send probes out to cover the 
vast volumes of the Solar System to study the spatial plasma distribution, 
which is probably always changing anyway. Recently the futhor proposed the 
use of instrumented rocket probes for cometary research. This idea stemmed 
from the belief that the data from one comet probe could be used to supple
ment the data from possibly hundreds of comets. In turn, the observations 
of the comets would give some clue about the plasma in many different re
gions of space. In addition, valuable data could be obtained about the com
ets themselves, which are also plasma in nature. Moreover, the cometary ob
jects present a possible danger to future astronauts. Thus until the use of 
instrumented probes becomes more common, increased, consistent study of all 
cometary objects is necessary to provide adequate supplementary information 
about the environment in interplanetary space. 
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Recognizing this need for more coaperative effort in the study of 
comets, the Association of Lunar and Planetary Observers formed its Comets 
Section. The Comets Section is interested in the serious study of cometary 
objects and in constant improvement in the methods of observation used. 
Probably the main purpose of the Section at the present time is to correlate 
and encourage amateur comet study. Detailed particulars about the Section 
are available from the Comets Recorder.2 Membership in the Section is open 
to all interested observers regardless of astronomical affiliation. Briefly, 
the Comets Section is divided into a number of separate divisions which 
serve to concentrate the efforts of the members into specific fields. One 
important division is the Confirmation Division which acts in cooperation 
with Harvard Observatory in investigating all reports of possible comet dis
coveries made by amateurs. Other divisions deal with research, observation, 
instrumentation, and computation. 

Below are summarized some comments about the various phases of comet 
research. These few suggestions are given for two reasons. One is to help 
the prospective comet observer find some problem in cometary research to 
which he can make definite contributions. The other is to give all observers 
a better insight into the problems of comet observing. The comments under 
each heading are by no means complete, but they do reflect current interests 
of the Comets Section. 

Photometry-Visual, photographic, and photoelectric measurements of 
the total comet magnitude are needed. Development of a good visual method 
of area comparison is desirable. Satisfactory tests of any prospective de
vice should be completed using clusters and nebulae. Magnitude values in 
different spectral regions are still somewhat subjective in that relative 
intensities are reported. The same problems are encountered here as in solar 
corona research. where entirely different structures are revealed in different 
color sectors. This situation may eventually render total magnitudes mean
ingless. Correlations of brightness with solar changes are not well defined 
or understood. 

Positional Measures--Probably least subjective for the amateur ob
server provided that a micrometer of some sort is used an~ a nucleus is pres
ent. Greater uncertainty arises when the coma is not condensed. A.prelimi
nary orbit can usually be determined by three initial positions. Mdre refined 
positions may yield a definitive orbit. Sky searching, though seemingly te
dious, may be carried out in conjunction with other programs such as variable 
star work and meteor watches. 

Description ~ Physical Features--This provides a fertile field for 
all observers. Measurements visually, photographically, and possibly photo
electrically, of the extent, shape, and orientation along with the relative 
intensities in white light are invaluable to any study of comets. Stellar 
magnitude, diameter, and descriptions of tl}.e nuclei, comae, and tail.s in dif
ferent spectral regions are desirable and valuable. Abrupt physical changes 
in structure should be noted since spatial discontinuities are sometimes evi
dent. Times and positions of tail discontinuities reveal the relative par
ticle velocities. 

SpectrometLL--Some valuable results have been obtained using small 
telescopes and transmission grating visual spectroscopes. High dispersion 
spectrographs and long exposures are needed to give a complete photographic 
spectrogram. Intrinsic dimness is a main drawback here. 

~~~~z--Some mapping may be done visually for various orienta
tions. Changes in the axis of polarization and in the amount of polarization 
of the light of stars immersed in some portions of the comet should be studied 
carefully and definitely established. 

E.esearch--Data from laboratory experiments may be l'Omewhat meager. 
Yet better comparison spectra are a must if the spectra obtained with h~gh 
dispersion instruments are to be thoroughly investigated. Reproduct1on of 
cometary models to scale may be difftcult but not insurmountable. The var\ous 



correlations that may exist are too numerous even to mention, but meteoric 
and solar research should provide data usable in cometary study. For ex
ample, at the present time some photometric predictions are so uncertain 
as to approach bad guesses. ll'ork is needed here as well as in orbit cal
culation. Better methods of data reduction are desirable in some phases 
of work. Photoelectric equipment may provide the key to a large number of 
the observational problems but is likely to remain too expensive and too 
cumbersome for general amateur use. An alternate method of photometry is 
needed as was mentioned before. 

Some of the possibilities mentioned in the hurried summary above 
are definitely not amateur projects. Others are very adaptable to amateur 
methods. One word of caution is necessary. ~ r~ attempt too complicated 
or too diverse a program at first. Start with the simpler projects and ones 
which are somewhat familiar because of work in other fields. After some ex
perience has been gained in this type of astronomical work, color photometry 
and other more difficult programs may be attempted. A few carefully made 
observations are much more valuable than numerous haphazardly obtained ones. 

The Comets Section is interested in all comet work regardless of 
its seeming intrinsic worth. All material submitted \vill be ackno\vl edged 
either by mail or in the observational reports which appear from time to 
time in ~ Strolling Astronomer. Sometimes observers are provided with 
reprints of articles in which their contributions are recognized. 
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A.L.P.O. COMETS SECTION REPORT ~ 4 

By: David D. Meisel 

Publications Received 

Physische Beobachtungen von Kometen, by M. Beyer. Contributed by 
William Shawcross. Number 11 of this series on comet observations covers 
nine objects from Aug. 17, 1955, to Oct. 1, 1957, including extensive mater
ial about the bright comets of 1957, Comet Arend-Roland and Comet !-irkos. 

A Treatise on Comets, by James c. Watson, 1861, James Challen and 
Son, publishers. Contributed by Tim lvyngaard. Although some of its main 
ideas are somewhat antiquated in the light of modern developments, this 
volume does provide interesting details of many now famous comets. The 
text is in a popular style, yet not oversimplified, something modern popu
larizers could try to achieve more frequently. Written in an age when bright 
comets were a seeming commonplace, this book is a delightful excursion into 
the astronomy of a bygone era. 

Comet Alcock II - 1959f 

After a thorough analysis of all data submitted concerning this 
comet, it must be concluded that it did not survive its close perihelion 
passage. At closest approach to the sun this comet was some 18 million 
miles from the sun 1 s surface--in the outer corona. 

Before perihelion this object was visible for a week at most and 
was seen by D. Meisel and Alan McClure. Mr. McClure obtained two photo
graphs of this fleeting object just before it was lost in the morning twi
light. A summary of the observations obtained ~s as follows: 
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Date Time Magnitude Coma Diameter Tail Observer 

1959, Sept. 4 12h U.T. 5.5 14 1 of arc, con- 260° Po a. McClure 
(visual) den sed (photo- J • .5o long. 

graphic) 

" Sept. 5 9h5001 5.5 9' of arc, con- 27.5° P• a. Meisel . U. T • 
den sed (visual) 1}0 long. 

It Sept. 6 12h U.T. 4.7 15 1 . of arc McClure 
long. 

All of the above observations were made in deep twilight. McClure 
made two exposures each day, one in red light and one in blue light. The 
tail appearance seemed to be about the same in each color, although it is 
very difficult to discern minute detail in either exposure. Magnitude es
timates were made extrafocally with binoculars. Meisel's observations were 
made with a six-inch RFT. 

Numerous searches for the object after perihelion failed to reveal 
any cometary object. 

Comet Bester-Hoffmeister 19.59d 

This object was not located until it was very far south. It was 
discovered as an 8th magnitude object on July 26, 1959, but quickly faded. 
Due to slow communications, news of this object was not received until nearly 
a month after~discovery. Many times as in this case, an object is photographed 
on survey plates; but then there is a delay in the development of the plates. 
Exposures taken by McClure early in September failed to show any object of 
cometary nature brighter than the lJth magnitude. 

P/Comet Giacobini-Zinner 

Despite its early faintness, this object later brightened sufficient
ly to become visible in small telescopes. Early searching by Robert Provine 
in late August failed to reveal any cometary objects within the limits of 
magnitude of an 8-inch reflector. A series of three drawings by Abbey with 
a J0 11 refractor between Sept. 20 and 28 showed the development of a fan
shaped tail with some striation. Other observations were: 

~lagni tudes and Coma Diameter P/G-Z 

Date ~lag. Time Method Coma Diameter Observer 

19.59, Sept. 21 10.8 2h U.T. Visual 7' arc, condensed. Meisel 
Oct. 21 9.J 2J Visual 4' Bortle 
Oct. 2J 7.21 Photo .5' McClure 
Oct. 24 7.5 J Visual Shayler 
Oct. 2.5 7·.5 2 Visual Shayler 
Oct. 26 8.2 2 Visual 6' Shayler 
Oct. 28 8.9 2J Visual J' of arc, condensed. Bortle 
Oct. 29 Photo 5' McClure 
Nov. 1 9 1 J Visual Wegner 
Nov. J 6.7 4 Photo .5 1 of arc in blue McClure 

light. 
Tail Structure P/G-Z 

Date Position Angle Length Method-Instrument Observer 

19.59. Sept. 21 60° east from 10 1 8-inch refl. , visual ?-leisel 
north 

Oct. 2J ------------- JO' 7-inch ca:nera McClure 

Oct. 29 ------------- so• in blue light McClure 
2.5' in yellow light 
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Note: Bortle and Shayler both reported seeing tail extensions, but 
their results varied widely. McClure's photographs in both yellow and blue 
light showed faint tail extensions. 

As in previous investigations of cometary work, two-color photo
graphs showed differences in tail structure. The visual observations were 
sparse but of good quality. They were not numerous enough to enable a more 
detailed report to be written. The reported position angles were somewhat 
confusing. Position angles are always measured from the northern direction, 
eastward. 

Worthy of special note are Shayler 1 s careful position measurements. 
These are plotted on a chart showing the comet's path during periods of ob
servation. 

P/Comet Schwassman-Wachmann 1925 II 

An unusual observation of this object was made on Nov. 2/J, 1959, 
by Alan :McClure. Normally Comet 1925 II is a faint object, and its orbit 
lies entirely between those of Jupiter and Saturn. From geometric considera
tions, this object's brightness should not vary by more than about 1t mag
nitudes. Occasionally, however, contrary to expectations, this object has 
shown increases in light of six magnitudes or more. Such a brightening was 
recorded (on Nov. J) by McClure with blue-sensitive lOJa-0 plates. The ob
ject was photographed as having a coma about 2 1 of arc in diameter. Its 
magnitude was reported to be about 12th. A similar outburst occurred in 
1957 and was reported by Dr. Elizabeth Roemer in the March, 1958, Sky ~ 
Telescope, on page 229, A total of J4 outbursts have been recorded since 
1927 and are believed to have some connection with solar activity. 

Comet Mrkos 1959j 

Although 8th magnitude at discovery, this object was unfavorably 
placed for observation in the northern hemisphere. No reports from A.L.P.O. 
members have been received, although an announcement card was transmitted. 

Comet Burnham 1959k 

This object was discovered on Dec. JO, 1959, and became a fourth 
magnitude object in the latter part of April, 1960, Since it passed close 
to the earth, observers in the northern hemisphere got a fine opportunity 
to observe this small comet as a circumpolar object, Numerous observations 
were received and will be considered in detail in a future comet report. 
Those who have not yet done so are urged to submit any observations made of 
this object. 

P/Comet Findlay 1960d 

Only one observation of this object has been obtained by A.L.P.O, 
members. Paul Knauth of Houston, Texas, found 1960d as an 11.5 magnitude 
diffuse object J' of arc in diameter and showing no visible condensation. 
The observation was made at 4.5X with an 8 11 reflector. 

P/Comet Borrelly 1960k 

This object was recovered by A.L.P,O. observer Alan McClure on 
Sept • .5, 1960, on a photograph taken during the lunar eclipse with his 7" 
astrograph. The object was recorded as a 1.5th magnitude, centrally condensed, 
diffuse object with a 1.6 1 of arc tail. Mr. McClure is to be congratulated 
for succeeding in a field where professional astronomers possessing large 
telescopes hold an edge. The Comets Recorder thinks that this is a fittine 
climax to Mr. McClure's excellent work on comet photography, and we wish him 
continued success. Here is a good example of what constant persistence in 
the face of great difficulties can accomplish. Other observers can profit 
from ].!r. :t-IcC1ure 1 s fine example. 
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FIGUHE J. Photograph of Comet Candy (l960n) by Alan ?-IcC lure 
on January 1 8 , 1961, at 4h 9m-4h 24ffi, Universal Time. Ex
posure 15 minutes. Station Mount Piffos, California, 7,000 
feet above sea level. 7-inch F:7 Fecker triplet lens. Blue 
light. Print enlarged from original. 

l!'IGUHE 4. Fi1.otograph of P./Comet Encke by Alan ~IcClure on 
January 18, 1961, at zh 55m-3h 11m, U.T. Exposure 16 minutes. 
Other conditions as in Fi~ure J. 



Notable Negative Observations 

On Feb. 21, 1960, Alan J.IcClure attempted to photograph Comet 
Burnham 1960a. This comet was discovered by Burnham shortly after his dis
covery of the much brighter 1959k. This negative observation places an up
per limit of about the 14th magnitude on 1960a on this date. 

On April 19, 1960, under very excellent conditions Meisel attempted 
to locate Comet \iild l960b. Since galaxies down to the 12th magnitude were 
visible, it is assumed that the comet was still fainter on this date. 

Searches for a possible comet which was reported by Malsch were 
made but were all negative. A positive report was later identified with a 
small galaxy. However, as a result of the Malsch object search H. L. Giclas 
of the Lowell Observatory found a fast moving asteroid instead! This ex
perience demonstrates that one must be very careful in such searching since 
another object may always show up. Initially the reports were very confus
ing, to say the least. 

Conclusions 

Although the number of reports received on the objects mentioned 
in this report exceeded the number in a previous equally long time-period, 
too few reports were received on each particular object to make a truly 
scientific study feasible. Nevertheless, special recognition should go to 
Alan McClure, John Bortle, and Robert Shayler for their excellent work 
which made this report possible. An exception to the general statement 
concerning the number of reports was the abundant material received on Comet 
1959k, even in spite of the very bad weather that prevailed. The Recorder 
would like to thank all those who contributed reports to the Comets Section. 
In addition, those who contributed publications are also thanked for their 
interest. 

The names and locations of observers whose work is used in this 
report are as follows: 

Alan McClure, Hollywood, California 

David Meisel, Fairmont, \~est Virginia 
John Bortle, Mt. Vernon, New York 
Robert Shayler, Randolph AFB, Texas 
Leonard Abbey, Decatur, Georgia 
Robert Provine, Tulsa, Oklahoma 
Paul Knauth, Houston, Texas 

7 11 & 4 11 astrographs 
7 x 50 binoculars 
8 11 reflector, 6 11 reflector 
6 11 reflector 
8 11 reflector 

JO 11 refractor 
8 11 reflector 
8 11 reflector 

! SIMULTANEOUS OBSERVATION PROGRAM 

By: Clark R. Chapman 

The A.L.P.O. during its more than fourteen years of existence has 
based much of its work on individual lunar and planetary drawings. Recently 
there has been considerable criticism of some of the pictorial work turned in 
to the Sections and published in !a! Strolling Astronomer. Much of the 
criticism has been voiced in private conversations rather than in print, but 
it has come to the point where something should be done. 

One of the major criticisms concerns drawings of minute surface de
tail with relatively small instruments--detail which lvould sometimes be 
theoretically impossible to observe even if the contrast were a maximum. 
Drawings of detail on Uranus with three- or four-inch telescopes or draw
ings of detail on Jupiter 1 s four brightest moons with similiar instruments 
are extremely questionable. In fact, on page 267 of B. M. Peek 1 s The Planet 
Jupiter the author shows that telescopes smaller than 25 inches in-;perture 
probably cannot show true features on the Galilean satellites. 

While examples such as those cited above are usually mentioned, this 
problem does not remain with Uranus, Neptune, and Jupiter 1 s satellites alone. 
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Drawings have been turned m to the Mars Section recently that appear to 
show detail that would rival the best work done at Pic du Midi, while made 
with only modest instruments. 

Are these observers dishonest? Of course not. Their problem is 
that they do not realize whether the detail they are drawing is true detail 
just at the limit of resolution or whether it is fictional, brought about 
subconsciously by inventions in the eye or by optical illusions. 

Another major criticism of A.L.P.O. drawings is that on occasions 
when simultaneous drawings happen to be made and are published together in 
!h! Strollin« Astronomer, there is sometimes little resemblance. Although 
much more obvious cases can be found, I believe the following example will 
illustrate the problem. Figures ) and 4 on page J5 of the March-April, 1960, 
issue of !h! Strolling Astronomer are two drawings of Jupiter made within 
two minutes of each other by two very respected members of the A.L.P.O. The 
agreement on prominent large-scale features is generally excellent, parti
cularly the latitudes and the relative conspicuousnesses of the belts and 
zones. There is some agreement on the positions of the major NEB projections. 
In respect to finer detail, however, Figure J clearly shows a prominent de
tailed gap in the SE~ which is not shown at all on Figure 4. There is also 
a gap in the NEB on Ftgure 4 for which there is no real counterpart on Fig
ure J. The scale of both drawings and their general characteristics are 
such that there is no doubt that the observers thought they saw these de
tails. 

It is not too difficult to find much more serious disagreements in 
other issues of !a! Strolling Astronomer:--! should hasten to add that there 
have also been numerous instances of excellent agreement between drawings, 
but good agreement should be the binding rule and not the exception. 

Difficulties such as those mentioned above cause no end of trouble 
when the Recorders try to assemble the material turned in to them, and pre
pare a scientific report on exactly what really did happen during the ap
parition of the planet. To add to this, though, there are often difficulties 
in interpreting what was actually seen from drawings made in markedly dif
ferent styles. For instance, the Mars canal controversy could be consider
ably alleviated if the proponents of the Antoniadi viewpoint would realize 
that drawings that show extremely finely drawn canals are not necessarily 
incorrect, only stylized; and if the proponents of the Lowellian view would 
face the facts and realize that such fine lines cannot possibly be resolved 
with amateur telescopes, and that they should work toward a more reasonable 
interpretation and representation of the desert features on Mars that actu
ally exist. 

Some people have asked why the professionals regard the work of ama
teurs so lightly and negatively. I think the matters dealt with above con
tribute greatly to this viewpoint of the professionals. Something should 
definitely be done to correct this situation. Suggestions have already been 
made (such as in Leif Robinson's discussion on page 81 of the May-June, 196o, 
Str. A.). 

I propose a program of simultaneous observations. These would help 
solve these problems and would also be interesting and stimulating in other 
ways as well. Simultaneous observations have already been suggested (A. c. 
Larrieu in the SGpt.-Oct., 1959, Str. A., for example) though not with these 
particular ends in mind. In fact, William K. Hartmann, our Venus Recorder, 
has already conducted a simultaneous observational comparison program in 
that Section. A small group of A.L.P.O. observers carried out a program 
last year very similiar to the one I am proposing now, though on a much 
smaller scale. The results were most encouraging, but far more observers 
are needed for real accomplishment. 

At the end of this article I have given a list of dates and times 
for the members of the A.L.P.O. jointly to make simultaneous observations 
of several lunar craters and of the planets (principally Jupiter, Saturn, 
and Venus). The times have been arranged on convenient dates and also so 
that observers can rather easily observe from throughout the continental 
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United States. Also, some of the Jupiter times occur near some satellite 
phenomena which should also be timed by observers. If it is impossible to 
make a drawing exactly at the given time from where you are, observe as 
close as possible to that time. Observers should be at the telescope at 
least fifteen minutes early to become familiarized with the object by the 
time drawing is begun at the given time. In addition to making drawings, 
try also to time transits and satellite phenomena, to make intensity esti
mates, and to carry out all other possible types of observation so that 
those also can be compared. If possible, please use the standard A.L.P.O. 
observing forms for the Jupiter, Saturn, Venus, and Mercury observations. 
Be sure to fill in all the data called for. (Should a standard Saturn 
form not be available, I will gladly supply a limited number of suitable 
forms upon request). 

Especially beneficial would be drawings or photographs made with 
very large telescopes at the given times to provide checks on the drawings 
made with amateur instruments. The times are arranged so that some of them 
occur when it is still late twilight in the Far West where many of the major 
observatories are located. If it could be arranged to have some of the large 
observatories take photographs that would coincide with the times of the 
simultaneous observation program, before they begin their regular nightly 
observing schedules, it would greatly add to the success of this program. 

Within two weeks of an observation, please send the entire observa
tion (drawing and notes) to me at the following address: 

Clark R. Chapman 
2J4J Kensington Ave. 
Buffalo 26, New York. 

Please be very careful in making copies of your drawings, since they are 
primarily what we are comparing. Photographic copies of your drawings 
would be the best. I will send all observations to the various Section Re
corders after I am through analyzing them. In order to speed this process, 
I ask again that all observations made for this program be submitted within 
22.~· 

I will analyze all the observations turned in to determine exactly 
how accurate and consistent the drawings are in order that the Section Re
corders can be assured of just how much faith can be put in the drawings. 
Within some limits, I can make photographic reproductions of drawings made 
at the same time by different observers so that they appear side by side on 
a single photograph. I will send these series of pictures to interested 
observers for their own comparison if they enclose a stamped ~-addressed 
envelope with one of their early observations. I will also be glad to dis
cuss with individual observers how their drawings compare in general with 
others. if they so request and enclose a stamped self-addressed envelope. 

The A.L.P.O. is an excellent group and has accomplished much in 
lunar arid planetary astronomy. But excellent though it is, it can still 
be improved. I hope this article stimulates considerable creative thought 
and provokes useful discussions on this topic. I will be particularly glad 
to have comments or suggestions about this program. 

Thirty or more drawings made at the same time on many of the dates 
should not be too much to hope for. Even if your primary interest is not 
with Jupiter or the moon, try to join in anyway. Also, do not hesitate to 
join in if you only have a small instrument. Your drawings will be compared 
with those made with similar telescopes. The friendly rivalry between ob
servers should not only lead to an interesting program, but should also in
crease the scientific value of our work. 

The list of times for simultaneous observations is below. Mark them 
on your calendar or in your observing notebook and try to observe on as many 
dates as possible. Unless otherwise specified, ~ ~ ~ ~ ~ U;T. 
In addition to making drawings and other related observations, try also ro
observe the phenomena mentioned in parentheses. 
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FIGURE 5. Sample of a study involving comparative drawings carried on by 
some students at the Pan American College Summer Institute in the Astra
Sciences in June and July, 1960. Upper pair of drawings, artificial discs 
intended to resemble Jupiter and Mars; middle pair, drawings of discs made 
with the eye alone by Ken Short, Odessa, Texas, from a distance of 15 feet; 
lower pair, draw·ings of discs made by Clark Chapman. The observers had no 
advance knowledge of detail on the artificial discs. Many informative com
parisons can be worked out here by the specialist or close student. Atten
tion is drawn to the different styles of drawing of the two observers. 
Studies of this kind are recommended to A.L.P.O. members; they will be most 
informative if great care is taken to simulate actual telescopic observa-
tion. 
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Target Times - 1961 Simultaneous Observation Program 

June 16. 
June 21. 
June 2]. 

June 27. 
July 5. 
July 18. 
July 2]. 

July 25. 

August 2. 
August s. 
August 15. 
August 17. 
August 22. 

August 24. 
September 18. 

1:00 - 4:45 U.T. UARS and URANUS (very near together). 
45 minutes before sunrise (local time). VENUS. 
8:05. JUPITER (satellite phenom;na-between 6:06 and 
9:08). 
7:50. JUPITER (J I transit ingress at 8:0J). 
45 minutes before sunrise (local time). VENUS. 
6:15. JUPITER (also observe~I-and its shadow). 
About sunrise, local time. MERCURY (note the apparent 
phase). --- ---
6:JO. JUPITER (watch ingress of J III over its shadow 
16 mins. later). 
5:4o. SATURN. 
6:00. JUPITER (also transit of J I and shadow, 
disappearance of J IV). 
JO minutes past sunset, local time. Crater GUTENBERG. 
4:50. SATURN. ---
4:15. JUPITER (mutual satellite phenomena at 4:00 
and at 6:15). 
4:10. Crater HERODOTUS. 
Between 1:15 and J:l5. Crater CASSIN!. 

Postscript 2t Editor. The Editor personally appeals to every A.L.P.O. 
member to give all possible support to Mr. Chapman's well-planned program. 
It is easy to find excuses for our failures; but it is more important to try 
to do something constructive here on an old, old problem of visual lunar and 
planetary astronomy. Colleagues outside of the United States are heartily 
invited to participate in this study whenever the scheduled times above allow 
them to do so. 

DISCUSSION OF UMBRAL CONTACT CRATER TIMINGS 
& ~ LUNAR ECLIPSE .Q! ~ 3_, 1961 

By: Joseph Ashbrook 

From the United States, satisfactory observing of the partial lunar 
eclipse of March 2, 1961, was possible only in the western part of the coun
try, during late morning hours, and weather conditions seem to have been 
generally unfavorable. Nevertheless, several good series of records were 
obtained of the times when specific lunar craters entered the earth's umbra. 

Suppose an observer has noted that at a particular moment the cen
ter of the crater Tycho appears to be exactly on the edge of the umbra. 
From the American Ephemeris, we can calculate the position at that moment 
of the moon 1 s center relative to the center of the earth's shadow. Also, 
from the selenographic coordinates of the crater and the libration, we can 
tell the location of the crater with respect to the midpoint of the moon's 
disk. Hence, it is possible to deduce the distance of the crater from the 
shadow center--in other words, the radius of the umbra. This computation 
has been made for J8 timings of crater entrances and one timing of first 
contact at the March, 1961, eclipse. The procedure is exactly the same as 
used in the discussionl of timings at the March lJ, 1960, total eclipse, 
where further information is given. 

The results are listed in the following table. For each of the 
J9 observations is listed the observer, the crater name, the observed Uni
versal Time, the deduced umbral radius (expressed as a fraction of the earth's 
equatorial radius), and the excess of this radius over the predicted value 
(in which the effects of the earth's atmosphere are ignored). The last col
umn gives Psi, the angle at the shadow center between the point of ingress 
and the projection of the earth's equator. Psi is thus the geographical lat
itude at which a line from the crater to the sun grazes the earth. 



Entrance Into Umbra 

Observer Crater u. T. ro r -r 0 c Psi 

PH Contact I 11; .50. 6 • 72.5 +. 029 +.500 
p Grimaldi 11:.57.4 .724 +.029 +60 
G Grimaldi 11:,58.4 .718 +.023 +61 
111! Schickard 11:.58.4 .722 +.026 ... 4.5 
\11! Grimaldi 11:.58.8 .716 +.021 +61 
K Grimaldi 11:,58.9 .71.5 +.020 +61 
PH Grimaldi 11:.59.3 .712 +.017 +61 
\ill Billy 12:01.3 .722 +.026 +57 
p Schickard 12:01.4 .700 +.004 +46 
p Gassendi 12:04.2 .726 +.030 +.5.5 
\ill Gassendi 12:04.9 .722 +.026 +.56 
\VH Reiner 12:07.9 • 727 +.032 +67 
K Reiner 12:08.2 .726 +.031 +67 
K Bullialdus 12:13.2 • 721 +. 02.5 +.5.5 
IVH Bullialdus 12:13 • .5 .719 +.023 +.5.5 
p Tycho 12:1.3.5 .726 +.030 +47 
PH Tycho 12:14.6 .718 +.022 +47 
K Tycho 12:14.6 .718 +.022 +47 
\VH Tycho 12:14.7 .718 +.022 +47 
p Kepler 12:16.7 .728 +.033 +69 
II'H Kepler 12:17.1 • 72.5 +.030 +69 
K Kepler 12:17 • .5 • 723 +.028 +69 
G Kepler 12:18.6 .717 +.022 +70 
p Herodotus 12:26.7 .704 +.009 +80 
G Aristarchus 12:27.3 • 721 +.026 +79 
p Copernicus 12:28.0 .728 +.OJJ +71 
p Aristarchus 12:29.0 .71.5 +.020 +80 
WH Aristarchus 12:29.0 .71.5 +.020 +80 
K Copernicus 12:29 • .5 • 720 +.02.5 +72 
G Copernicus 12:29.6 • 720 +. 0 2.5 +72 
I ill Copernicus 12:29.7 • 720 +. 02.5 +72 
PH Copernicus 12:30.1 .718 +.023 +72 
p Pytheas 12:37.0 • 727 +.032 +78 
K Eratosthenes 12:37.2 • 727 +.032 +7.5 
p Fracas tori us 12:43.4 .719 +.023 +.58 
p Timocharis 12:49 • .5 .72J +.028 +8.5 
p Goclenius 12:.54.2 • 723 +.028 +64 
p Gutenberg 12:.54.4 • 720 +.02.5 +6.5 
p Plinius 12:.58.9 .7JJ +.038 +78 

Key to Observers 

P--Thomas C. Porter, Orange, Calif. 3-inch reflector, 62X. Sky conditions 
very good until lJ:OO U.T. when clouds from the west halted observing. 

WH-Walter H. Haas, Edinburg, Tex. 17-inch reflector with 7-inch off-axis 
stop, 107X. Transparency 3 on scale of 0 to .5 (best); at one time thin 
cirri over the moon. Observations during morning twilight. 

K--Gary L. Kraus, Edinburg, Tex. .5-inch refractor, 20X. Sky conditions 
same as for WH. 

G--Howard Grams, Gary Schmidt, Donald Dunsmore, and Ken Carlisle, Rapid 
City, S. D. 4-inch reflector, .50X. Much trouble with clouds, which 
stopped work at 12:.50 U.T. 

PH-Peter Haustein, La Mesa, Calif. 3-inch reflector, 6ox. Clear skies. 

The average of all 39 values of r - rc is +.02.53 earth radius, with 
a mean error of Z.OOll. By dividing this0 average by the theoretical equa
torial shadow radius, .696, we find 3.64 % 0.1.5 percent as the observed en
largement of the umbra. This enlargement is unusually great, as 2% is usu
ally cited as a typical value. At the March 13, 1960, eclipse, the excess 
was 2.78 % .06 %, from 2.56 crater timings.l Nevertheless, all five series 
at this year's eclipse give accordant values: 
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Observer No, Observations Average r 0 - rc :t-Ie an E1·ror 

p 14 +,026 .±,0024 
WH 10 +,02.) .:1:,0012 
K 7 +.026 '*.0017 
G 4 +,024 
PH 4 +,02J 

The great excess of the umbral radius over its theoretical value 
does not seem,therefore, to result from personal errors of observation, 
But before the eclipse can be classed as abnormal, the effects of twilight 
and poor sky transparency on such observations have to be better understood, 

Reference 

1. Ashbrook, J. "Report of the A.L.P,O. Observations of Crater Times at 
the March lJ, 1960, Lunar Eclipse," Strolling t.stronomer, Vel. 14, Nov.
Dec., 1960, pp. 16J-167, On p. 167, lihe .), read "+o.6 minute correction 11 

instead of 11 -0,6 minute correction." 

Postscript 2t Editor. We are very much indebted to Dr, Ashbrook 
for carrying out the reduction of the timing data secured. There were a 
few reports contributed which have been omitted from this analysis for one 
reason or another, Their inclusion would have had no appreciable effect on 
the results given above. In the future reports of this kind should be sub
mit~ed promptly after the eclipse. 

This program can be attempted again during the partial lunar eclipse 
on August 26, 1961. It is suggested that some experienced observer should 
try using color filters to determine whether the umbra size is different in 
red and blue light, The filters must be ones with known transmission char
acteristics, and the observer should make some of his timings without a fil
ter to permit nea4a4 comparisons. It would also be advantageous to receive 
timings of the August 26 lunar eclipse both from observers who see it in the 
evening twilight and from ones who observe it on a fully dark sky. The com
parison might give useful information about the effects of sky brightness 
and poor transparency on such observations, 

ROTATION PERIODS OF SPOTS ON SATURN 
UAB, LATITUDE 601" NORTH IN 1960 

By: Thomas A. Cragg 

Bright spots in the +60° latitude region on Saturn were observed 
by members of the Association of Lunar and Planetary Observers (A.L.P.O,), 
Central meridian transits were obtained on 20 nights from May 6 through 
September 20, 1960, by nine different observers, Bright spots in this 
region (known as the North Polar Zone or NPZ) are extremely rare, none of 
appreciable longevity ever having been recorded before, Botham of South 
Africa, A. Dollfus of Pic-du-Midi, France, and others observed one or two 
spots in the Zone prior to May 6. In fact, perhaps the first evidence of 
this great surge of activity was obtained by Budine1 on September .), 19.59, 
just before the close of the 19.59 apparition of Saturn. 

The first of the long-lived spots was the one. observed by Dollfus 
in late April and early May, and followed to its eventual end by A.L.P,O. 
members. After its subsidence, the region was relatively inactive until 
late July and early August, when several spots burst forth almost simul
taneously. These were followed ardently by the A.L.P,O. observers through 
September 20. 

For gonvenience, a system of longitudes was set up using a sidereal 
period of 10 40~0 as the basic rotation rate and an initial epoch of 06:00 
U,T, July 7, 1960, for the prime meridian. Corrections introduced in the 
longitude tables include only light-time, Saturn's advance in longitude, 
and the effect of the -earth's motion on the observed Saturnian longitudes. 
No phase correction was included since other errors in the observations 
exceed this correction very substantially. 



FIGURE 6. Saturn. 
Leif J. Robinson. 
10-inch reflector. 
250X, 500X. 
July 2J, 1960. 
7h 17m, U. T. 
s-4-7. T-4. 
Bright spot in North Polar 
Zone was on C.M. at 7h J8m, 
U.T. and is Spot No. 4 of 
Mr. Cragg's paper. 

FIGURE 7. Saturn. 
Thomas A. Cragg. 
12-inch refractor. 
160X. 
August 9, 1960 • 
.sh 25m, U. T. 
S•2-J. T•J. 
Bright spot in North 
Polar Zone right of 
C.M. was on C.M. at 
5h 49m and is Spot No. J 
of Mr. Cragg's paper. 

Sufficient central meridian transits of five spots were observed 
to obtain a fairly accurate rotation rate. The observations and the re-
sulting periods are listed below (all times and dates are U.T.): 

Date Time Long. Date Time Long. 

Spot No. 1 Spot No. 4 

1960, May 6 11hJom 10~9 cr• 1960, July 2J 07hJsm 55~1 Ro 
May 10 11 21 5.5 Ro Aug. 12 07 JO 50.1 Ro 
May 10 11 25 7-7 Cr Aug. 12 07 4J 57.4 Ba 
May 22 11 lJ 359.7 Cr Aug. lJ 04 52 51.1 Ro 
May 26 11 12 358.7 Cr. Aug. lJ 04 57 53.9 Ea 

A~. -12° in 204 
Aug. lJ 05 00 55.6 He 
Aug. 25 04 54 51.2 BID 

p • 10h 391!15 Aug. 25 04 54 51.2 Ro 
Aug. 25 04 54 51.2 Cr 
Aug. 29 05 07 (f)*• 58.3 He 

Spot No. 2 Sept. 2 0~ 55*** 51 Ri*** 
Sept. 6 04 52 49.0 Ro 

1960, Aug. 9 05hJ8m 77.5 Ro ll.A • -60 in 45d 
Aug. 25 05 JO 71.6 Cr p • lOh 39m 56s 
Aug. 25 05 Jl 72.2 Ro 

OA= -5~5 in 16d 
p - 10h 391!17 Spot No. 5 

1960, Aug. 11 09hOOm 10.9 Ea 
Spot No. J Aug. 25 OJ 58 19.8 Cr 

05h51m 
Aug. 25 04 00 20.9 Ro 

1960' Aug. 5 85.0 He Aug. 29 04 10 (f)*• 26.2 He 
Aug. 9 05 49 8J.7 Ea Sept. 6 04 02 20.9 Ro 
Aug. 9 05 49 8J.7 Cr 
Aug. 25 05 48 81.7 Ro 6.';\. .. +10° in 26d 
Aug. 25 05 48 81.7 Cr P • 10h 4o'!'J 

A.i\. .. -Jo in zod 
p • 10h 39'!'9 

•see "Key to Observers" at end of paper. 
••Following end of spot-in transit. 

•••Value approximate. 97 



A simple arithmetical mean of the above periods yields: 

P • lOb J9m .52s. 

Other central meridian transits were observed for several other 
spots, but it appeared that no very reliable period could be obtained from 
them. They follow, grouped where it appears as if the same spot was being 
observed: 

Date Time Long. Date Time Long. 

1960, Aug. 29 ozh 47m*** J40°***Sc 1960, Sept. 12 OJh 28m 180% Cr 
Sept. lJ 04 20 299-7 Ha Sept. 20 OJ 18*** 17J*** Cr 

Sept. 12 04 .56 2JO.l Ha July 2.5 07 04 21.5. 9 Ro 
Sept. lJ 02 JJ 2J9 • .5 Ha 
Sept. 20 04 JJ 21.5.6 Ha Aug. 2 OJ 48 10 .5. 7 Cu 

Aug. 2.5 06 10 94.0 Em 

July 12 04 J6 42.8 Cu 

.· The significance of the above results is that Moore in 19J9 found 
a spectroscopic rate at a latitude of .57° at least an hour longer than that 
for the equator.2 This would imply a spectroscopic rate near 11h 1.5m as 
compared with 10h 39m .52s found by the central meridian passages of several 
spot a~,· 

References 

1. "saturn in 19.59 11 , by T. Cragg, ~Strolling Astronomer, Vol. 1.5, p. 61, 
1961. 

2. Astronomy, by Russell, Dugan, and Stewart (194.5 edition). 

Cr 
Cu 
Ea 
Em 
Ha 
He 
Ri 
Ro 
Sc 

Key to Observers 

• Cragg. 12 11 refr., 12 11 refl., 6" refr., 6" refl. 
• Cruikshank. 40 11 Yerkes refr. at 28 to 4o'! aperture. 
• Eastman. 12t" refl., 12 11 refr. 
- Bmig. 8" refl., 6" refl. 
• Haas. 6" refl. 
• Herring. 12t" refl. 
• Rippel. 
• Robinson. 16 11 refl., 10 11 refl., 6" refl. 
.. Schneller. 8" refl • 

JUPITER !!, ~-.2i ~ OBSERVED !!!.2,!! m!! 

By: Takeshi Sato, Director of 
the Jupiter Section, O.A.A. 

(Paper read at the Sixth A.L.P.O. Convention at San Jose, Calif., on August 
24, 1960, and here condensed by Elmer J. Reese.) 

The Jupiter Section of the Oriental Astronomical Association has 
received J49 drawings and many other observations pertaining to Jupiter in 
19.58-.59 from the following observers in Japan: 

K. Komoda K. Matsuoka I. Hirabayashi 
T. Sa to K. Nikaido K. Hosoi 
T. !lagasawa M. Takahashi Y. Oba 
K. Yamamoto K. Sasaki H. Sakao 
H. Oketani T. Muta M. Tanaka 
T. Tochigi s. Harako T. Tamazawa 

Telescopes used by these observers were reflectors and refractors 
ranging up to 8 inches in aperture. Mr. Komoda has contributed the greatest 
number of observations which include 82 full-disc drawings of the Giant 
Planet. Opposition occurred on May 18, 19.59. 

***Value approximate. 



FIGURE 8. Jupiter. Takeshi Sato. 
6-inch refl., 192X. May 14, 1959. 
15h 7m U.T. CM1 = 147°. CM2• J27~ 
Satellite II and Shadow. 

FIGURE 10. Jupiter. 
8-inch refl., 2JJX, 
1959. lJh J5m U.T. 
CM2= Jl6°. 

K. Komoda. 
272X. June 24, 

CM1 = 88°. 

FIGURE 12. Jupiter. Takeshi Sato. 
6-~nchmrefl., 192X. ~uly 24, 1659. 
11 20 U.T. CM1 = 62. CM2= 61 • 
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FIGURE 9. Jupiter. Takeshi Sato. 
6-inch refl., 192X. May 10, 1959. 
14h 4Jm U.T. CM1 • 220°. CM2 = 71°. 

FIGURE 11. Jupiter. K. Komoda. 
8-~nch refl., 272X. June 26, 1959. 
lJ J7m U.T. CM1 = 46°. CM2• 258°. 

FIGURE lJ. Jupiter. Takeshi Sato. 
6-inch refl., 192X. July JO, 195g. 
llh 45m U.T. CM1 = J04°. CM2= 258 • 
Shadow I. 



Description of Surface Details 

~Regions: The NPR was usually recorded as being bluish gray 
in color. The color of the SPR was usually greenish gray and occasionally 
yellowish gray. 

N.N.N. Temperate Belt: Conspicuousness of this belt varied great
ly in different longitudes:--some dark spots were observed on the belt. 

~ Temperate ~~ This zone was visible in some longitudes, 
which in other longitudes the NPR shading extended to the north edge of 
the NNTB. 

~ Temperate ~; Fairly dark and wide. Komoda and Sato re
corded that the belt was cold gray in color. Sasaki and Sato observed a 
dark, elongated condensation on the NNTB near JJ0° (II) to endure from 
April 25 to July 2J, 1959 (Figure 8). 

~ Temperate ~ ~ ~ Tropical ~~ These zones were usually 
seen combined as one very wide and bright zone. Komoda, Matsuoka, and Ta
mazawa found this combined zone to be white or bluish white, while Sato de
scribed its color as yellowish white. 

~ Temperate ~~ Exceedingly faint or invisible throughout the 
apparition. 

~ EqUatorial ~~ Very wide and dark, reddish brown in color. 
The belt was usually divided into two components separated by a very dusky 
interior. Many projections were seen on the south edge of the south com
ponent. A number of dark condensations and bright nodules were observed 
on the north component. 

EqUatorial ~: Very dusky. Such warm colors as reddish brown, 
yellowish orange, brown, and yellow were recorded. The zone became some
what brighter after the beginning of July according to Nikaido and Sato. 
Festoons were very frequently observed in the zone. The majority of these 
festoons were connected to the NEB only. Bright ovals and patches were 
common in the northern part of the zone. 

~ Equatorial ~: Subsequent to the end of January, this belt 
was divided into two components. The SEEn was very dark, frequently darker 
area for area than the NEB. The SEBs was usually faint with a warm brown 
hue. The space between the components, the SEB Z, was dusky and yellowish 
brown. 

On May 10 Sato observed an elongated condensation on the SEBs near 
100° (II). The STrZ was narrow and dusky following this condensation (Fig
ure 9). A very large white oval was observed on the SEBs by Nagasawa on 
June 2) also near longitude 100° (II). This oval was not recovered on June 
25 when Sato observed the region. 

A small, elongated condensation on the north edge of the SEBs was 
first seen by Sato on April 25 at about 287° (II), and last observed by 
him on August 26. The spot was not very dark on April 25, but it was ex
tremely dark by May 14. The spot moved slowly in the direction of increas
ing longitude and came almost in contact with the preceding shoulder of the 
Red Spot Hollow by the end of July. We have derived its rotation period 
from our central meridian transits as 9h 55m 46s. This condensation is 
shown in Figures 8, 10, and 11. 

~Tropical ~: Very bright in some longitudes; very dusky in 
others. Such warm colors as pale orange and brownish yellow were usually 
recorded. 

Red Spot Region: The Red Spot Hollow was well observed throughout 
most of th; apparition (Figures 8 and 10). The interior of the Hollow was 
yellowish white in color and only slightly brighter than the surrounding 
STrZ. The center of the Hollow was almost stationary at J2J 0 (II) through
out the apparition. 
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~Temperate~~ The belt was usually fairly wide but less con
spicuous than it was during the preceding apparition. The color of the belt 
was usually recorded as bluish gray. 

The three long-enduring bays on the south edge of the STB were well 
observed. The dark filaments or loops, which had been seen bounding the 
bays on the south in the preceding apparition, were not observed in this 
apparition. The bays FA and BC were very near each other, and the STB was 
divided by a bright rift into two narrow components between the bays. The 
rift was first seen on May 14 by Sato. Figures 8, 11, and lJ depict the 
rift in the STB flanked by the shallow bays, FA and BC. The third bay, DE, 
is well shown in Figure 12. 

~ Temperate ~: Usually second only to the combined NTrZ-NTeZ 
in brightness. Sato recorded the color as being yellowish white, but Komoda 
and Yamamoto recorded white or bluish white. 

~ Temperate ~: The color of this belt was neutral gray or 
cool gray. Gaps, notches, and dark spots were often observed on this belt. 

~ Temperate ~~ This zone was visible in only certain longi-
tudes. 

Concluding Remarks 

Though we made a number of central meridian transit observations 
of such markings as the Red Spot Hollow and the long-enduring bays on the 
south edge of the STB, this field of observation has been regrettably rather 
neglected in Japan. 

In closing this paper, we would like to express our hearty desire 
to cooperate with Jupiter observers in the United States and other countries. 

Postscript £t Editor. The article above is a condensation of a much 
more lengthy report submitted for publication by Mr. Sato. The overall agree
ment between the results obtained by the Jupiter Sections of the O.A.A. and 
the A.L.P.O. for the apparition of 1958-59 seems to be quite satisfactory. 

~Comments £t ~~~~Sate's Report: Mr. Sato's origi
nal report contained a number of interesting references to anomalous appear
ances of the Red Spot region during the early part of the apparition. That 
region was obviously in an active transition stage at that time. 

Students of the Giant Planet may be interested in identifying some 
of the markings shown on the drawings accompanying this report with markings 
listed in the Tables of Rotation Periods for 1959 (Str. A., Vol. 14, PP• 74-
78): 

The white notch in the north edge of the SSTB in Figure 12 is Object 
No. 1, s.s. Temperate Current (p. 74). 

The white rift in the STB in Figures 8, 11, and lJ is Object No. 1, 
middle STB (p. 74). 

The preceding end of a dusky section of the STrZ shown in Figure 9 
is Object No. 2, s. Tropical Zone (p. 76). 

The dark condensation on the north edge of the SEBs in Figures 8, 
10, and 11 is Object No. 1, north edge SEBs (p. 76). 

The following end of a darker section of the NNTB in Figure lJ is 
Object No. 2, N.N. Temperate Current (p. 78). 

~ ~ ~ Editor. International cooperative observing is norm
ally less critical on Jupiter than on Mars since Jupiter and the earth have 
very unequal periods of rotation. Nevertheless, such teamwork on the Giant 
Planet can be very important early or late in an apparition, when a given 
longitudinal region may be observed only at long intervals from some one 
country, and also for rapidly changing features. Southern hemisphere work 
is especially needed now at Jupiter's large southern declination. 
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2.Q..ll§. PHOTOGRAPHS OF I.!.!l FEBRUARY, 1 961, 
CONJUNCTIO~ .Ql. JUPITER ~ SATUHN 

Conjunctions of Jupiter and Saturn occur at intervals of about 20 
years since that is the period of time Jupiter requires to c ain one revolu
tion on Saturn in their journey around the sun. The two planets were in 

FIGURE 14. Photograph of Jupiter 
and Saturn by Carlos E. Rost with 
a 6" reflector on Feb. 17, 1961, 
at gh 59m, U.T. Exposure 1.5 
seconds. Jupiter at right as
cension 19h 47m 19~6, declina
tion -21° 19 1 38 11 • Saturn at 
right ascension 19h 47m 52~2, 
declination -21° 04 1 20". See 
also text. There are some "dust 
spot stars" here and on Figure 15. 

FIGURE 15. Photograph of Jupiter and 
Saturn by Carlos E. Rost with a 6" 
reflector on Feb. 18, 1961, at 9h 44~5. 
U.T. Exposure J seconds. Jupiter 
at right ascension 19h 48m 13~0, 
declination -21° 16_ 1 28". Saturn at 
right ascension 19 48m 18~5. decli
nation -21° 03 1 17 11 • Note J. III 
and J. I to west (left) of Jupiter, 
with J. I closer and fainter, and 
J. II to east of Jupiter. J. IV 
apparently shown near its western 
elongation. See also text. 

conjunction in right ascension on February 18, 1961, at 15 hours, Universal 
Time. Since the planets were then at large southern declinations and since 
Jupiter was in conjunction with the sun only on January 5, 1961, this phe
nomenon was not too readily observed in middle northern latitudes. It was 
visible on a dawn sky with the planets near the horizon. We here publish, 
Figures 14 and 15, two photog raphs by Nr. Carlos E. Rost, P . 0. Box 993 3, 
Santurce, Puerto Rico. His low latitude of about 18°N. wa s advantaffeous 
in watching this phenomenon. ~lr. Rost employed a 6-inc h Fecker catadioptric 
reflector. He used 35 mm. Tri-X film at the prime focus. ~rr. Rost 1 s origi
nal negatives were processed for reproduction by Mr. 3 ary L. Kraus, student 
assistant at the Pan American Colleg e Observatory. Tho Editor several times 
near February 18 s a w the two planets in the s a n•e field of vie\v with a 6-inch 
reflector a t 47X. 

\'le would enjoy hearing from other A.L.P.O. members who observed the 
conjunction or ~10 secured photographs. 

The attentive reader will note that the 20-yea r period mentioned 
above may be interpreted as the synodic period of Jupiter as seen from Saturn, 
or also of Saturn as seen from Jupiter. The student of astronomy may enjoy 
computing synodic periods with respect to planets other than the earth. A 
typical problem: what are the synodic periods of Venus and Mercury respec
tively as observed from Mars? 
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.§2.Q!S. REVIEW 

! Beginner's ~ !£ ~ ~· Written by R. Newton and Margaret W. Mayall. 
Published by G. P. Putnam's Sons, New York. 1960 - $2.50. 184 Pages, 6 Star 
Charts, 54 Constellation Diagrams, Various Tables and Maps. Total of Ten 
Chapters. 

Reviewed by Ken Steinmetz 

The first eight chapters are clearly intended only for the beginner 
with no knowledge whatever of astronomy. The authors are entirely successful 
in omitting all technical and theoretical material. However, this reviewer 
doubts that such stark simplification is either necessary or desirable, even 
though the book is designed specifically for the very earliest beginner. It 
would be my personal opinion that any newcomer to the science of astronomy, 
having been sparked with a desire to read a book such as this in an effort 
to learn astronomy, would by virture of such an impulse appreciate a broader, 
more adequate presentation than is offered for the most part in the earlier 
chapters of the book. The material on the planets accords little more than 
a short paragraph to each of the planets and precious little to the moon. 
It is interesting, by way of contrast, to note that the stars fare somewhat 
better in coverage. The brightest stars are tabled in easy-to-read fashion 
and are displayed on a unique chart of distribution throughout the sky. 

On the star charts, identification of the constellations is done 
with the use of the standard three-letter abbreviations instead of in the 
more usual manner of the full, popular constellation name. This may be an 
effective teaching gimmick in forcing the beginner to refer to other parts 
of the book for the full name, but is is equally possible that it might be 
annoying in the dark of night while juggling a flashlight. 

Such details scarcely detract from the real value of the book, how
ever, although this writer feels that Chapters 9 and 10 could be published 
alone, leaving out the preceding featherweight material. Chapter 9 thoroughly 
and objectively covers a vast amount of worthwhile information relative to 
more than fifty constellations visible from the latitudes of the United States 
and Canada. Individually detailed diagrams show the boundaries of the sub
ject constellation with nearby constellations also indicated to help make 
identification easier. The direction North is plainly indicated on each dia
gram. In addition, the Greek designation is shown, where applicable. The 
stellar magnitudes are indicated in all cases down to the 5th, and in some 
cases, to the 6th. 

On the facing page of each diagram, the standard three-letter ab
breviation of the constellation name is shown, the Latin name in full, plus 
the genitive case spelling. To show the degree of coverage given the details 
of each constellation, the season of visibility is given as well as an idea 
of its general location in the sky. Specific characteristics of each con
stellation are included and various notes of interest add to the overall use
fulness. Objects of interest to be found within or close by to each constel
lation are listed, such as: nebulae, clusters, doubles, meteor radiants, 
historical bits of interest, and so on. Each page presents a fascinating 
and informative section of the sky to the reader which should be of the great
est help, whether to the beginner or the advanced amateur. Chapter 10 con
tains handy information, always good to have readily available. This chap
ter contains such items as the Greek alphabet; worthwhile tips on observing 
the sun; a planetary table; and, by reference to the constellations, planet 
positions for the years 1960 to 1965. 

ll'hile the first eight chapters may be dispensed with very quickly, 
even, I fear, by the beginner, the constellation diagrams and fact-filled 
explanation pages are very comprehensive and are a gold-mine of quick and 
useable information. This reviewer feels that the book is a worthwhile ref
erence if only for the constellation data, and certainly its relatively small 
size makes it convenient for the observing-jacket pocket. 

103 



MUTUAL PHENOl-lENA OF JUPITER 1 5 
SATELLITES, AUGUST .l-SEYrEMBER !.2,. 1961 

The· eclipse&, occultations, transits, and slladolv transits of Jupi;.. 
ter 1 s four Galilean satellites are known to every,i!-"b$erving amateur. Prob
ably relatively f~w- iimateurs realize, however, tti~;lf'.these s~t·elptes can 
also occult each oti1e·r and can be eclipsed in eacfi'·:other' s sJia.(I,Q:.ws. Such 
mutual phenomena can occur oply· when the earth an.d'""the sun ai:e:.VEi"ry close 
to the plane of the equator d'f Jupiter, which is 'aiso very ne'¥J..('ly the plane 
of the orbits of these satellites. The earth crosses this plane•·twice dur
ing ~ach revolution of the Giant Planet around the sun, and hen6e'the mutual 
phenomena recur at about six-year intervals. The last time was in ·!'9'5.5; and 
a new series will begin on August 7, 1961. 

The mutual occultations and eclipses are interesting in themselves. 
It is also instructive to compare the colors, sizes, and surface brit;htnesses 
of superimposed satellites. Actual timing of all contacts should be attempted. 
Perhaps, however, the chief value of these phenomena will be as a test with 
actual objects of geometrically ~ appearances of the resolving capabili
ties of our telescopes. Many observers appear to see illOre detail than would 
usually be thought reasonable for the apertures lvhich they use. Others assert 
the superiority of their particular representations of certain delicate lunar 
and planetary marking!.. Here is a chance for a needed test on control objects. 

We give below the mutual phenomena only as far as September 1.5, 
1961. This list will be continued in later issues. It will be noted that 
many of the phenomena cannot be observed in the United States. However, 
we are anxious for a good observational program on an international basis. 
The observer should attempt to check on the times in the table, preferably 
without detailed foreknowledge of their values, and should describe each 
phenomen,m studied clearly and in some detail. 

Our list below is taken from pp. J8-40 of the 1961 Handbook of the 
British ,~stronomical Association. Dates and times are given in Uni versa_l_ 
Time. In the second column E is for eclipse, 0 for occultation. The third 
column tells us l¢hich satellite is being eclipsed or occulted by which other 
satellite. It will be noted that some eclipses are penumbal only. The last 
column gives the fraction of the diameter of the eclipsed satellite covered 
by the umbral shadow of the eclipsing satellite. 

Date E or 0 
1961 

Aug. 7 0 II 
1.5 0 II 
1.5 E II 
22 0 II 
22 E II 
29 0 II 
29 E II 

Sept. .5 0 II 
.5 E II 

11 E II 
12 E II 
12 0 II 
12 E II 
1.5 E II 
1.5 E II 

Phenomena 2£ Jupiter's Satellites 

Eclipse 
Sats. Occultation 

Begins Ends 
Penumbra Shadow 

Begins Ends Begins Ends 

by III 21h.58m 2lh.59m --- --- --- ---
by III 00 .5.5 00 .58 --- --- --- ---
by III --- --- 02hJ6m o2h46m --- ---
by III OJ 56 04 01 --- --- ---
by III --- --- 06 11~ 06 27 o6hl7m o6h24m 
by III 07 04 07 11 --- --- --- ---
by III --- --- 09 59 10 1.5 10 02 10 12 
by III 10 19 10 29 --- --- --- ---
by III --- --- lJ .54 14 lJ lJ 57 14 10 
by I --- --- 2J OJ 23 49 23 07 2J 4.5 
by I --- --- 02 44 OJ 25 02 49 OJ 21 
by III lJ 44 lJ .56 --- --- --- ---
by III --- --- 18 04 18 ')~ _, 10 07 Hl 24 
by I --- --- 10 26 10 5U 10 29 10 56 
by I --- --- 16 57 17 20 16 59 17 17 

SOl-IE FRENCH OBSERVATIONS OF THE 
TOTAL SOLAR ECLIPSE .Q! FEBRUARY 15, 1961 

!-lag. 

-----.-------
o.Jo 
---

0.65 
---

0.96 
0.55 
0.57 ---

Total 
o. 6J 
0. 61 

Through the kindness of Mr. A. C. Larrieu in Marseille, France, we 
have received some observations of the total eclipse of the sun on February 
15, 1961. Figures 16 and 17 and the front cover are photographs taken by 
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FIGURE 16. Photograph of the-total solar eclipse on February 
1.5, 1961, by Professor Jean Bigay t.ri th the 47-inch F: 6 reflector of the 
Haute Provence Observatory. Eastman Kodak plate II a F with red filter. 
Exposure 6 seconds. Kodak G2 paper. Enlarged from original. Note form 
of inner corona. 

Professor Jean Bigay, of the Observatory of Lyons, with the 47-inch reflector 
of the Haute Provence Observatory at St. Michel, France. We are much in
debted to Professor Bigay and Nr·. Larrieu for these attractive photographs, 
which show the inner corona and some large prominences. 

Nr. Larrieu himself observed the eclipse along with Mr. L. Robert 
near the small village of Mauosque. The duration of totality did not sur
pass 100 seconds. The observers had selected the summit of a hill the 
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FIGURE 17. Photograph of the total solar eclipse on February 15, 
1961, by Professor Jean Bigay with the 47-inch F:6 reflector of the Haute 
Provence Observatory. Micro-panchromatic plate with filter O.R.I. Exposure 
6 seconds. Kodak G2 paper. Enlarged from original. Note prominences and 
brightest part of corona. 

previous evening for their site but found it occupied the morning of the 
eclipse by a crowd of people of all ages, come from far and near to watch 
the eclipse. Messrs. Larrieu and Robert quickly found another spot on the 
hill. As totality approached, the countryside took on a livid hue; and 
everyone sensed that something very abnormal was about to occur. As day
light slowly faded, the crowd became silent; there was a slender thread of 
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lit,ht at tile black edGe of the moon. Suddenly it was night, and the glori
ous corona surrounded the moon. In a 2.4-inch refractor at 15X Mr. Larrieu 
perceived two beautiful prominences, one on the western limb of the sun and 
t:1e other almost opposite. The seconds passed too quickly as the observers 
sOU[,ht to fix the sight in their memories. Mr. Larrieu concludes: "No draw
ing or pi~ototiraph can reproduce the glorious sight of a total eclipse of the 
sun. 11 

Numerous observations of this eclipse are described in the April 
and Nay, 1961, issues of Sky~ Telescope. 

ANNOUNCEMENTS 

Change .!!!, Saturn Section. As stated in an insert in our March
April, 1961, issue, the post of Assistant Saturn Recorder is now filled by: 

Dr. Joel lv. Goodman 
)29 Edgewood Avenue 
Mill Valley, Calif. 

Dr. Goodman's name has appeared frequently in these pages; he formerly lived 
in Brooklyn and was very active in the Observing Group of the Amateur Astron
omers Association. He followed :Mars attentively in 1956. He now does medi
cal research and teaching at the University of California School of Medicine 
in San Francisco. !1! 1961 observations 2£ Saturn should ~ mailed ~ ~ 
Goodman at the above address. ~lr. Cragg, the Saturn Recorder, and Dr. Good
man will-rhemserves-decide how to divide the work of the Section. Inciden
tally, why not observe the Ringed Planet these fine summer evenings? 

Meeting £!~Meteoritical Society. The 24th meeting of this so
ciety will be held on June 16 and 17, 1961, at Nantucket, Massachusetts, in 
the Sea Cliff Inn. There will be the usual sessions for papers. The Sec
retary of the Meteoritical Society is Mr. Gerald L. Rowland, Long Beach City 
College, Long Beach 8, Calif. Efforts are being made to institute a more 
effective program for the collection of meteorites; the amount of meteoritic 
material available for research purposes is critically short. With present 
haphazard collecting, research scientists acquire about one new fall a year; 
and it is thought that a cooperative, scientific program could increase this 
number to perhaps five new falls per year. The Smithsonian Institution is 
the central agency for this program. Amateurs, including A.L.P.O. members, 
can assist, both as members of Moonwatch teams who are to report falls and 
as individuals who happen to witness meteoritic falls. 

Policy Statement. We occasionally receive notes from readers about 
defective issues of ~ Strolling Astronomer, ones with pages lacking or out 
of sequence, for example. It is our practice to replace such issues without 
charge; but in order to do so, we often need to be informed promptly. 

Convention ££ Southeast Region 2£ Astronomical League. This group 
met at Chattanooga, Tennessee, on :!-lay 5 and 6, 1961. Among the papers given 
were ones by A.L.P.O. members :1-linick Rushton and Leonard Abbey about "Con
siderations on a New Interpretation Concerning J!.lartian Phenomena" and "Lim
its of Telescopic Resolution" respectively. There were several professional 
astronomers as speakers and several papers about the developing direct ex
ploration of space. 

Haw·aiian Astronomical Society. We have much enjoyed receiving re
cent Bulletins from this Society and express our thanks. The Corresponding 
Secretary is Dr. Earle Linsley, retired {but active) astronomer well known 
to, and much admired by, many American amateurs. The Society Headquarters 
is the Bishop J!.:useum, Honolulu 17, Hawaii. The Society is constructing a 
lovely Planetarium-Observatory "·ith a 12.5-inch reflecting telescope for 
the latter. The Planetarium projector will be a Spitz and will supply J.200 
stars. An exhibit gallery and an observation deck for setting up portable 
telescopes will add much to the Planetarium-Observatory. 
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OBSERVATIONS ~ COMMENTS 

;:::>--r~ . 

FIGUR:i lt:S. Lunar dome east o1· Arago. 
(Arago 1). Takeshi Sato. Feb, 21, 1961. 
10h 15m, U.T. 10-inch refl. J90X. 
Seeing 5-6 (fair16 good). Transparency 4. 
Colongitude = J42,J. Ll "T'_ .t ... -- ~. t'~- --

FIGURE 19. Lunar dome north 01 Arago. 
(Arago 2). Takeshi Sato. Feb. 21, 
1961. 11h 30m, U,T. 10-in. refl. 
J90X. Seeing 5-6. Transparency 4. 
Colongitude = J4J~O. 

On pp. 1-J of our Jan.-Feb., 1961, issue we carried an article by 
Joseph Ashbrook about needed quantitative studies of lunar domes. Dr. Ash
brook invited attention to two lunar domes near the crater Arago; and in 
this connection the following parts of a letter dated March Jl, 1961, from 
Mr. Takeshi Sato in Hiroshima, Japan, are of much interest: 

11The domes are less simple in shape and structure than one might 
imagine from the word 1 dome 1 , Of course, one cannot say much from a single 
observation; but the dome north of Arago is composed of a few mountain blocks 
(Figure 19]. Over the main body of this dome a cleft runs approximately 
north-south. It is very interesting to note that this cleft under poor see
ing conditions looks as if it were a central craterlet •••• The southern 
part of the cleft is rather more prominent than the rest, but it appears 
unlikely to be a craterlet. 

11The dome east of Arago looks like an asteroid with short arms 
[Figure 18]. This dome also has no craterlet visible under the prevailing 
seeing with the 10-in. reflector. To the east of the dome there is a low 
hill. It is not certain whether the hill is part of the dome, but it seemed 
to me to be a separate feature. 11 

ASTROLA NEWTONIAN E!¥LEOTING TELESCOPES 

These fine Astrola reflectors are well known 
to nearly all serious telescopic observers. 
Already a number of America's leading lunar 
and planetary observer s are us ing c omplete 
Astrola telescopes or optical components man
ufactu r ed by us. We also sell Brandon and 
o the r mak e Ortho scopic oculars-- mirror cells-
t u bes-- spiders--diagonals--mountings--etc. 
Cu stom Newtonian and Cassegrainian telescopes 
1'rom 6" to 20 11 aperture made to order. tJsed 
reflectors ana 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 
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A well cared for six
inch Catadioptric re
flectin g telesc ope, 
90-inches E.F , L., 
Fecker's 11 Celes ta r 
Six, " wi th electric 
drive and sl ow moti on 
controls in b o th right 
ascension and decl i
nation, complete with 
11 Astrola 11 metal stand 
and rubber wheels in
cluding three oculars 
---$600 Cash. 

Write for information 
to Editor, this peri
odical. 
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ENJOY YOUR ASTRONOMY MORE.~. 

a-~Q!P!i 
c:::7T~-t'scoPE 

To maintain an active intnc:-.t in a.'!tron
omy, n·ad SKY AND TFLESCOl'J:·. the world'~ 
Lirgcst a.'!tronomical magazine, now in its 
19th year. Popular in :-.tyle, yet inform
ative, this well-illu.'!trated publication senTs 
the amateur and professional astronomer, the 
interested layman, and the scientist \\'Orking 
in ;dlied fields. 

Each issue contain<; articles on the earth 
and the moon, the :-.un and its familv of 
planets, and the entire universe of the ~tan. 
and galaxies. There arc note<; from amateur 
groups, a telescope makers department, ob
Sl'rving information, a section on .~atellites 

and span· rocket-;, full-page photograph:., 
up-to-date news itcrw.. and book rcvicv-::-.. 
-:\fonthly star maps and planet charts proYc 
invaluable ~ids at the tele . .,,opc-or for 
nakcd-t·ye study of the con~tellations. 

In the United States 
and possessions 

In Canada and 
Pan-.\meriran Postal 
Union countries 

In all othn countries 

.$5.00, one year 
S9.00, two vears 

$1~.00, three years 

$6.00, one year 
S 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. NoRTo:-.. AXD .J. G. INGLIS 

This famous star atlas and reference hand
book is parti' ulariy ~uitcd for amateur.;, and 
"tudcnt.;, who de~irt.' skv dLtrts in book form. 
It covers the ·whole I{cavens, ~howing over 
~UlOO .'!tars to magnitude 6;l, nebulae, and 
dmtn.'>. There arc de~criptivc lists of 500 
inten.·'>ting obje' ts for vic\ving with ~mall 
tek'lcopcs. and useful data are gi\Cn for 
ob~ervn~ of the .'!Uil, moon, and planet~. 

$5.25 

Popular Star Atlas 
ny R. ~t. c. INcus 

"I hi-. (om pact. v.·cll-hound ~ct of 16 maps is 
;1 -.in1pkr n:r..,ion of Norton's Star Atlas de
~' 1 ilwd aiJOvc. \II ~tar'\ dov-:n to magnitude 
:)~arc included. Thi'> edition i'> C'\.ccllent for 
fit·!d uv· by 'omtcllation .~tudy groups ~nd 
IJy nw!l"or p:trtic~. $2.00 

Larousse Encyclopedia 
of Astronomy 

J:y Lu:n·.N RLoAl·x ANn C. m. VAccot.LEURS 

i"IH" long-awaited Engli.~h tran.,Lttion of 
thi-. tllonumcntal FruHh volume-one of 
tlw most (Olltpkte and he~t-ilhi.~tratnl com
Jwndiwn~ of a'>tlonomy ncr oflcred in om· 
book. The d<..'taikd t'>..pL111ations, diagrams, 
:111d <hart'\ wnc d("~igncd for the n·ad<'r 
w;mting a thorough knowledge ol the sub
jnt, yn ha\ing 110 prniom intr()(lwtion to 
,t...,trotlOill). \..,a rdtTC"lHt' work it i~ Ull'>lll"
p:t.'>'lt'd. ~Lmy full-page <olor renditions. 
Full-page ~if<· i'> t:\ by II! in' he'>. 
:"'>O(i pctgcs, 81H illu.,tratiom. $12.50 

WITH THESE SKY PUBLICATIONS 

Color Charts of the Moon 
These two striking color (harts of the first

quarter ami last-quarter moon were drawn 
hy Joseph Kkpe.'!Lt, the well-krW\\'B C?edw
sl(J\"akian amateur a~tronomcr. Each lunar 
half i~ an impres"ivc 27 in(hes in diameter; 
the over-all si1e of a <hart, 23 inches wide by 
33 in(hcs high. Printed in predominantly 
gold and black on hca\·y paper. :'\I ailed un
folded in a tube. $2.00 per set of 2 

Moon Sets 
The'>l' 18 pi' tlire~, ~howing the entire 

visible fate of the moon. an.' made from 
unsurpa.'!s<.'d Li< k Ob~nvatory negative:, of 
the first and Lto;t quarters. Lu h print is 81 
bv 111 in,hes 'vith a white border. Small 
k~·y charb arc provided for the identification 
of lunar seas, mountains, and crater~. ~foon 
Sets are suitable for Jraming, or for lN.~ as an 
atlas. Each set i<> mailed in a protu ti\c heavy 
tube. $3.00 per set 

Lunar Crescent Sets 
These lO Lick Ob.1nvatory pictures arc 

a matching series to 1\foon Sets, but for the 
waxing crescent 4~ days after new moon, 
and the waning cre~cent about five days be
fore new moon. The first two pictures show 
each crescent as a whole, and kev charts arc 
included to identify the lunar h·<;tures, espe
cially those near the moon's edge that are 
shown to better advantage than in 1\Ioon 
St'ts. Four pictures are (lose ups of the wax
ing crescent, four o[ the w~ming; these may 
be cut out and put together to form mosaic 
crescents in which the moon's di~meter is 
about two feet. Mailed in a protective heavy 
tube. $2.50 per set 

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

inches, identifying- all the important lunar 
features. ~·otcs bv H. P. \Nilkins on 14.6 of 
the more interesti~g areas make it invaluable 
for scriou<> study of the moon. $3.00 

Lunar Map 
In two colors and O\'C'f I 0 inches in 

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

25 cents each; 3 or more, 20 cents each 

Color Map of the 
Northern Heavens 

This is a Ltrge wall dLIJ!. JO by 3H 
inches, colorful a . .., well .1~ inl.nnLiliH·. The 
northern sky to -·1~> 0 i~ \Ito\\ tl <>II ;1 polar 
projection, and cad1 \LII i\ (oloJt"d ;H(orcl
ing to its ~pe(tr;d (Lt..,~. '-IL11~ In tc:hh 1 th,Jll 
m:tgnitudc 5.1 arc itH lud( d \!.1tkd un 
folded in a hc:tvy tubt ~1.00 

Making Your Own Telescope 
By ALLYN J. "1110\fP.'>O:\" 

Here are complett' '>tep-by-"t<:P dire' tiom 
for making and mounting- your owl! G-inch 
reflecting telescope at low cmt. This tclc
~corw can use magnifi,ations up to 300 time~ 
on the sun, moon, planets, stars, and galaxic.~. 
In ea.~y-to-understand chapten, you willlc:1rn 
how to grind, polish, and figure the mirror, 
and how to make a reliable mounting v.·hi(h 
will provide a sturdy, ~olid support for your 
mirror. 211 pages, HH illm. $4.00 

Atlas of the Heavens 
ATLAS COI<Ll 19.)0.0 

..\striking advance in star atlases has bt"cn 
athicvcd bv ,\ntonin BctY:tr and his wwork
l"r<; at the ~kalnate Pkso Ob~LT\';Iton, C1u !J. 
oslovaki,t. The 16 'hart~ tO\'Cr tile entire 
sky to ~tcllar magnitude 7 .75, .'!bowing 
double, multiple, and variable stan: nm:1c, 
dusters, globulars, and plancLtrin; bright 
and dark nebulae: the J\lilk.v \\':ty and (oil-
stellation boundaries. 

De Luxe Edition. Handsomely printed in 
m;my 'olors: blue for the .:\Jilky \\'ay, ~cllow 
for ~tar dusters, red for gaLtxic<;, gr~(·n for 
planctaries and diffuse nebulae, gray for 
dark nebulosities. J\Jore than 3.),000 ,cJe~tial 
object.'!, including over 100 radio sounes, are 
plotted, and the Bayer-Jetter and Flam~tct'd
number designations of the naked-eye ~tar'> 
are given. Positions can be au urately read 
by means of a tran~pan:nt (O-ordinate grul 
ovnlay. The 16 (hart~ are permanently 
bound in a heavy doth cover, 16~ by 2;) 
in,hes, with color chart key on a foldout 
flap. $9.75 

Field Edition. The mmt complete yet in
expensive set of charb for outdoor obsl'ning 
and use at the tele~cope. Ea(h ,hart i~ rl'
dw cd from the original Atlas Co eli and is 
printed on a heavy, stiff paper 18 by 121 
inches. Th(' stars are white on a black ba< k
ground. which may be illuminated with a 
f!a.'!hlight without spoil~ng tht' obst'f\Tr's 
dark adaptation. Charts arc ~hipped flat, un
bound. $4.00 each set, $7.50 for two 

Atlas Coeli Catalogue 
By ,\i\Jo;o.;JN Bu_:vAR 

The most complete dH'rk list of celestial 
objects ever offered to the amateur ob ... crver. 

Li.~ted. with dcM riptl\"(' data, arc the ti.:Hl2 
'lt:trs ln·ightn tlun m;1gnitwle 6.2fi, with 
their right a~tcn-.iom and dt"clin:ttiom lor 
1~1:,0, prc(c'>~iom, proper motiom, m:lgni
ttHl{'S, :JII(I ~J>e(tr;J; 2~lJ (Jpcn ~tar clu'\tcn: 
100 g!oiHil.tr dmrcr..: 240 bright diflme 
ncbuLtc; 1 H pLtncLtric'>: 1.13 I gaLtxic'>; 
wJnc J ,i50 vi'>u:tl double and multiple -.t:Jr~; 
alHl 6:)3 variable .'!t<trs bright enough for 
amateur observing. 

Special tables lht modern orhital data for 
:HlH visual binaries and 458 "pectroscopic 
hin:tries. :\lso included arc :\fe".'.icr·~ famous 
cJtaloguc of 109 nebulae and duster", in
dexes of star namt's. prece.'>.~ion and other 
com·cnicnt tables. Explan:ttions arc given 
in Engli~h. 1 he sturdy cloth binding makes 
tJJi.., Rl-by-1 1 :t-inch book easy to me at the 
teks(ope. 367 pagn. $8.75 
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