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ANNOUNCEMENTS 

Corrections to January-February, 1954 
Issue. On pg. 19, left column, lines 39 
and 40, read "Boulder, Colorado," not 
"Lowell Observatory." On pg. 8, left 
column, lines 2 and 3, read "December 
31," not "December 10." 

Concerning This Issue. So many read
ers have expressed their hearty approval 
of the combined January-February 1954 
Strolling Astronomer that we have de
cided to publish another double issue for 
March and April. This issue also is 
counted as two issues on subscriptions, 
and subscriptions scheduled to expire in 
either March or April of 1954 expire 
with this issue. Double issues help us to 
try to get back on schedule, and they 
also help a strained budget since they 
cost somewhat less than two single issues. 
We further find that we can offer a far 
greater variety of astronomical fare in 
a larger number of pages. We shall be 
glad to hear more from our readers about 
how they like double issues. 

The A.L.P.O. Applies for Affiliate 
Membership in the Astronomical League. 
Since the inception of the Association of 
Lunar and Planetary Observers in 1947, 
the question of its relations with the 
Astronomical League has been discussed 
from time to time both in this periodical 
and in private correspondence with vari
ous interested persons. It has become 
evident from reader reaction over the 
years that a very great majority of our 
members favor joining the League. How
ever, the cost of membership has up to 
now been a deterrent for our amateur 
organization with its limited budget. It 
was thus good news when Mr. Charles 
H. Le Roy wrote to us on May 17, 1954 
that the League had established three 
new classes of membership, including Af
filiate Memberships for expected use by 
such observing-groups as the A.A.V.S.O., 
the A.M.S., and the A.L.P.O. The cost 
of Affiliate Membership is only five 
dollars per year plus one dollar for ini
tiation. Mr. Lc Roy suggested that we 

write to the Acting Executive Secretary 
of the League, Miss Grace Scholz, ap
plying for membership in time that our 
petition could be acted upon by the 
Council of the League during the Na
tional Convention on July 2-5, 1954 at 
Madison, Wisconsin. The Editor accord
ingly wrote to Miss Scholz in part 
as follows on May 24, 1954: 

"As Director of the Association of 
Lunar and Planetary Observers I should 
like to apply for [Affiliate Membership] 
for our organization. We do not have 
any officers in the usual sense of the 
word, but I am quite sure that it is the 
wish of our informal staff and of the 
very great majority of our members that 
this step should be taken. We hope that 
you will look with favor upon our ap
plication. I presume that it will be passed 
upon by the Council at Madison." 

As most of our readers know, the 
Astronomical League is primarily a loose 
federation of American amateur astron
omy clubs having for its goal the pro
ootion of all useful amateur work in 
astronomy. We look forward to an en
inyable and profitable association with 
them. 

NOTES ON OBSERVING MARS 
IN 1954 

BY D.P. AVIGLIANO 

On April 3, 1954 Mars presented a 
disc of 10".0 in diameter; it will attain 
its largest diameter of 21".88 on July 2, 
1954 and will then decrease in size until 
it again reaches 10".0 on October 24, 
1954. During the time between April 3 
and October 24 the southern hemisphere 
of Mars will pass from its mid-winter 
to the end of its spring while the north
ern hemisphere will of course behave 
in an opposite manner-from its mid
summer to the end of its autumn. Even 
those equipped with small telescopes 
should be able to follow the p 1 a n e t 
through this period. Those who observe 
from favorable locations should be able 
to follow Mars even longer with good 
results. 
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The South Polar Cap. The behavior 
of the south polar cap should be watched 
with special care between the first part 
of July and the first part of November 
(terrestrial dates) . 

Around the middle of September the 
south cap should be surveyed for the 
appearance of rifts, and the cap's break
ing up should be as closely followed as 
possible. The Mountains of Mitchell will 
become detached from the south polar 
cap on or about our October 10. 

Those who are equipped with micro
meters may attempt to measure the pro
gressive changes in the size of the polar 
cap as it grows smaller. This might also 
be done by direct measurement on ac
curate drawings. 

Clouds. A very important part of our 
studies this year is a constant search for 
clouds and obscurations. When seen, the 
extent of the obscuration and its loca
tion should be shown as accurately as 
possible; its color should be noted, and 
it should be watched for as long a period 
as is practical. The same cloud or obscur
ation should be searched for on the fol
lowing night. Any movement a cloud 
appears to make either from hour to 
hour or from day to day should be noted. 
Clouds that project from or deform the 
limb or the terminator should be espe
cially watched and reported on. 

The bright (whitish) areas that are 
sometimes seen on certain regions of the 
disc should also be noted. 

Photography. Photographs of Mars 
from those who are suitably equipped 
can be very important in our studies. 
Photographs should be taken of the plan
et in as many different central meridian 
views as possible. The sides of the planet 
which The Mars Committee have sug
gested as especially desirable to photo
graph are presented when the following 
meridians are central: 

1) 0°-Dawes Forked Bay (Sinus 
Meridiani) 

2) 90 o -Solis Lacus 
3) 180o -between Mare Sirenum and 

Mare Cimmerium 
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4) 270° --Syrtis Minor and S y r tis 
Major1 _ 

Near opposition good photographs can 
be obtained with telescopes of 6-inches 
aperture or larger.2 To enhance the visi-. 
bility of the darker markings in photo
graphs, yellow or red filters may be em
ployed. 

One of the photographic projects that 
we are anxious to see more amateurs at
tempt is to detect the clearing of the 
Violet Layer (blue clearing). General 
information on this phenomenon can be 
found in c e r t a i n astronomical text 
books.3, 4 According to information re
ceived from Mr. Clyde W. Tombaugh, 
the blue clearings have so far been de
tected within a few days of opposition, 
but one should also be on the alert for 
the clearing at any other time. To detect 
the blue clearings, photographs should 
be made of Mars in blue light; and com
parison photographs ought to be taken 
at the same observation in yellow or red 
light or both. As information on the 
photography of Mars for the amateur is 
usually unavailable, I am happy to be 
able to quote directly from Mr. Tom
baugh, who has kindly supplied the fol
lowing information: 

"Any panchromatic film is sensitive 
to all the colors required for photograph
ic studies of Mars . . . The following 
panchromatic films are listed in order of 
speed and graininess (all Eastman's) : 
Super Panchro-Press, Sports Type, 

ASA Daylight ____ __ _ ___ _ .250 

Tri-X Panchromatic, ASA Daylight 200 
Super Panchro-Press, Type B, 

ASA Daylight __ _ _ 125 

Super XX Panchromatic, 
ASA Daylight _ _ _ ___ _____ _ _100 

Kodak Plus X, Panchromatic, 
ASA Daylight _ _________ __ _ ________ _ _ _ 50 

Kodak Panatomic X, ASA Daylight. 25 
"The size and type of the telescope, 

and the observer's meteorological situa
tion (affecting steadiness and transpar
ency) should determine which to use. 
The speedier films are coarser grained 



and their use will require greater am
plification of scale in their telescopes, 
that is, longer equivalent focal lengths. 
The quality of the equatorial drive, the 
duration of good moments of seeing, the 
transparency of the observer's sky, and 
the light power of the telescope must 
determine the optimum focal 1 e n g t h , 
which will require some experimenting. 

"In· planetary photography, 1 i g h t 
power is generally at a premium. It is 
recolmriended that the photographs be a 
little underexposed, and that develop
ment should be forced somewhat. The 
latter is helpful in that it raises the 
contrast or gamma, which is necessary 
to bring out detail of low contrast ... 
One may stock any one of the panchro
matic emulsions (mentioned above) and 
obtain photographs in any color by se
lecting color filters which chop off at 
both ends. Single filters for attaining 
this are as follows (all W ratten's): 

No. 18A, for ultra-violet photographs 
No. 47 (C5 Projection Blue), for blue 

photographs 
No. 47A (Stage Blue), for blue photo

graphs 
No. 65A, for dense green photographs 
No. 55 (Stereo Green), for green-yel

low photographs 
No. 61 (N), for yellow photographs 
No. 16 (Flavazine T), for orange-red 

photographs 
No. 23 (E Red), for red photographs"5 

The film should be chosen with an 
eye for attaining the smallest grain pos
sible compatible with an exposure time 
of not over 3 seconds. Regarding the 
exposure time it might be mentioned (as 
a basis to experiment from) that for 
photographing Mars near opposition 
(Mag. -2) the late Latimer J. Wilson 
used a:r;~ exposure of 1 j 1 0 second through 
tri-colored filters on his 1212-inch f/8 
reflector. He used a 22mm. eyepiece on 
this telescope and a film rated at Weston 
100.6 

The blue clearing sets of photographs 
should be attempted whenever conditions 
permit and especially on the nights 

around opposition. Those who are equip
ped to use professional plates, etc. for 
the photography of Mars may receive 
a list of recommendations by writing to 
this Recorder. 

Drawings. For best results drawings 
of the disc of Mars should be 1 a r g e 
enough for easy placement of details. 
When Mars presents a small disc the 
diameter of the drawing should not be 
less than about l-inch. As Mars grows 
in size a drawing of about 1 Y2-inch 
diameter should prove adequate, while 
2-inches is good to use when Mars pre
sents its largest disc. The drawn discs 
should be prepared with pencil and com
pass in advance of the observation. The 
method of using one-eighth of an inch 
to each escond of arc that the disc of 
Mars presents is also good, but it is a bit 
more trouble than using the 1, 1 Y2 and 
2-inch method. 

Intensities and Colors. Another im
portant part of the A.L.P.O. studies of 
Mars is the estimating of intensities and 
colors of the various areas and markings 
on its disc. For making intensity estimates 
of the various areas the number system 
adopted by our Jupiter Recorder, Mr. 
Robert G. Brookes, is excellent. The 
scale used is: O=black (shadow), 1= 
extremely dark, 2=very dark, 3=dark, 
4=dusky, 5=dull, 6=slightly shaded, 
7=bright, 8=very bright, 9=extremely 
bright, lO=very unusually bright. Frac
tions of a number may be used if neces
sary (such as 3.5, etc.). 

For making estimates of the colors seen 
in the various areas the method of ab
breviating the color by its first letter is 
good (such as, Y=yellow, R=red, etc.), 
using the first and last letters in the case 
of colors with the same first letter (such 
as, GN=green, GY=grey, etc.). When 
the tint is predominantly one color, yet 
contains a trace of a modifying hue, 
it should be denoted as, say, a reddish
orange (R-0) or whatever other color 
it happens to be, with the predominant 
color listed last in the combination. If 
any very unusual or extremely promi-
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nent colors are seen, a special note about 
them should be made. If the color of 
an area cannot be ascertained, it should 
be left unlabeled. 

The best method for presenting the 
intensity and color estimates is to draw 
another outline disc next to the one 
that the finished drawing of Mars will 
be made on; and after the finished draw
ing is made, the areas shown on it are 
sketched in outline on the second disc 
and these areas may then be labeled 
with the intensity andjor color estimated. 
In this way the first accurate drawing 
is not confused with numbers and marks. 
Attempt to do as much as you have time 
for; if time is at a minimum or you lack 
a good reflector with which to do color 
work, only one of the estimate series (the 
intensities or the colors) might be at
tempted. 

If the observer wishes to use a differ
ent system of his own for estimating 

·intensities or colors, he may do so; but 
if this is done, he should use this system 
consistently throughout the entire appar
ition of Mars. Periodic intensity and 
color observations of each zone of the 
planet should be made throughout the 
entire apparition in order to detect pos
sible changes. The same telescope and 
power should be employed in all of these 
observations (see the last issue's article 
on Mars for more information on color 
studies). 

Canals. When canals are seen by the 
A.L.P.O. observer, they should of course 
be drawn. However, if these canals are 
only seen by glimpses, they should not 
be drawn unless these glimpses show 
them with enough clarity for the ob
server to be completely sure of the nature 
of their appearance. Evanescent streaks 
that are barely glimpsed can usually 
only be drawn as straight and somewhat 
narrow due to the fact that they are 
so fleetingly seen. If certain of these 
evanescent streaks are persistently seen 
in the same general location at any 
particular observation, it may be noted 
in writing; but unless the nature of 
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their appearance is clear, they should 
not be drawn. Planetary markings should 
be drawn as they are seen; and if they 
cannot be seen well enough, they should 
not be. drawn.· If a marking is seen 
extending between two darker areas it 
must not be assumed that the marking 
connects the two areas unless it is def
initely seen to do so. If a clear and 
definite appearance of any of the canals 
as straight narrow lines or as a net
work of such lines is seen, it should be 
drawn and analytical notes should be 
made at the time of the observation. 
Evanescent streaks should not be con
fused with clearly seen lines even though 
both appearances may only be momen
tary. Above all do not take a map of 
Mars to the telescope in an attempt to 
find details. Accuracy in the placement 
and delineation of the evident detail 
should be the goal of the honest observ
er. 

The results of any special programs 
relating to Mars that certain A.L.P.O. 
members might be undertaking this year 
will be most welcome as will all other 
reports received, even if the report con
sists of only a single drawing. 

For basic information on observing 
Mars the article that appeared in the 
Jan.-Feb. 1954 issue of The Strolling 
Astronomer should be reviewed. 

The author wishes to thank Dr. Albert 
G. Wilson of the Lowell Observatory and 
Mr. Clyde W. Tombaugh for their kind 
assistance in supplying part of the in
formation used in preparing this paper. 
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INTERIM REPORT: 
SATURN BEFORE OPPOSITION 

IN 1954 
Bv THOMAS CRAGG 

During the early part of the present 
1954 apparition ,that is up to opposition, 
a pleasing number of observers made 
contributions rendering this R eport pos
sible. They are the following: 

Mr. Don P. Avigliano 
678 West Manzanita Ave., Sierra Ma
dre, California 
(5", 8", and 12!h" r eflectors ) 

,, 

' ( 

N 

Mr. Thomas R. Cave, Jr. 
833 Raymond Avenue, Long Beach, 
California 
( 12 12" reflector ) (verbal report only) 

Mr. Thomas A. Cragg 
246 West Beach Avenue, Inglewood 3, 
California 
( 6" & 12" refractors, 12" & 60" 
reflectors) 

Mr. Patrick A. Moore 
Glencathara, Worsted Lan e, East Grin
stead, Sussex, England 
( 1212" & 15y{ " refl ec tors ) 

Mr. Owen C. Ranck 
Box 161 , Milton , P ennsylvania 
(312" & 6" reflectors, 4" refractor ) 

Mr. Frank Suler 
508 Morton , Richmond, T exas 
( 5" r eflector ) 

Mr. John E. Westfall 
2328 Ivy Drive, Oakland 6, California 
( 4" refractor ) 

In addition I wish to thank Drs. E. 
Pettit and R. S. Richardson for their 

L t: 
Ll 

"' F 
NL P~ 
N 
N t\;~ r· r:. 

Figure 1. General Nomenclature of Saturn m 1954. 

STB-South Temperate Belt 
EB~Equatorial Band 
EZ-Equatorial Zone 
NEBs-North Equatorial Belt (south component) 
NEBn-North Equatorial Belt (north component) 
NTB-North Temperate Belt 
NNTB-North North Temperate Belt 
NPR-North Polar Region 
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kind permission to mention their recent 
photographic work with the 1 00" reflec
tor on Mt. Wilson. 

The drawing for general nomenclature 
(Fig. 1) is intended to show the planet 
as it appeared at opposition. The nomen
clature used there is also used through
out this article. Some may like to com
pare the last such drawing with the pres
ent figure 1. The primary new feature 
added is Ring "D" (the name suggested 
by W. H. Haas ) , a very difficult feature 
like the Crape Ring but outside of Ring 
A. During the time covered by this report 
the inclination of the rings averaged near 
+17°. The shadow of the ball on the 
ring was on the east ring arm and clisap
peared behind the ball shortly before 
opposition. The shadow of the ring on 
the ball was north of the projected rings 
according to the American Ephemeris 
and Nautical Almanac (abbr. A.E.N.A. 
from here on ) before mid-April, and 
south of the projected rings after that. 

DETAIL OF THE BALL 

Southern portion of the Ball: 
All observations of this portion of the 

ball showed it quite dusky with no appar
ent detail except for A vi g I ian o and 
Cragg. Avigliano observed a pronounced 
limb darkening here while Cragg ob
served a STB on eve r y observation; 
though it was rather difficult. No con
firmation of Cragg's STB has to date 
come in hand. Moore reported the color 
of this region as having a greenish tint. 

EZ: This region was much brighter 
than last apparition immediately upon 
emerging from conjunction with the Sun. 
Without question this was the brighest 
portion of the ball, in fact of the whole 
system, for a considerable portion of the 
time covered by this report. However, 
the EZ has been fading so that the outer 
portion of Ring B is becoming a con
tender for the brightest portion of the 
system. Ranck has continued to see sharp, 
narrow festoons from the NEBs crossing 
the EZ apparently terminating some
where under the ring. Avigliano has also 
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seen some very wide diffuse markings in 
the EZ (Fig. 3) which may be inter
preted loosely as festoons. Large ellipti
cal white clouds in the EZ were con
spicuous by their absence by comparison 
with past apparitions. 2, 3, 4 

Figure 2. Saturn. 

April 22, 1954. 7h 15m, U. T. 
Mt. Wilson 60-inch refl. 250X, 700X. 
T. A. Cragg. Sky very clear, seeing fairly 

good. 

Figure 3. Saturn. 

Feb. 24, 1954. 9h som, U. T. 
8-inch ref!. 290X, 490X. 
D. P. Avigliano. 

EB: This feature was rather difficult, 
being observed by Cragg consistently and 
possibly once by Westfall. Cragg feels 
that this feature is much easier than last 
apparition, being more than just a "mere 
line" as he described it in the past. Some 
of the 100" photographs by Drs. Richard
son and Pettit show this feature, which 
adds considerable material to the con
firmation of this marking. 

NEB: Most observers found this belt 
doubled most of the time. The north 
component was always rather faint when 
seen. Only a wide NEBs was visible to 
Moore and Suler. 



Faint transitory spots were observed in 
the NEBs by A vigliano and Cragg. Those 
observed by Avigliano (Fig. 3) were cer
tainly suitable for rotation rates, but 
they didn't survive long enough. A very 
interesting series of drawings by Westfall 
shows the same side· of the ball on April 
13, 16, and 25, 1954. (U. T. here and 
throughout this article). The first two 
drawings show two prominent humps so 
placed as to be reasonably certain they 
are the same (period of near 10h 14m 
indicated), but the April 25th drawing 
showed that they had disappeared by 
that time. Had a C.M. transit been ob
served on April 25th a period accurate 
to within Y2 -minute could have been 
deduced. Similar humps in the NEBs 
were observed by Avigliano, Moore, and 
Ranck. AU were apparently more tran
sitory than those ob~erved by Westfall. 

Cragg continues to see· the central por
tion much darker than the rest of the 
belt. Moore observes this belt as nearly 
continuous (constant intensity across its 
width) with a blue-gray color. Cragg, 
in a fine view with the Mt. Wilson 60" 
reflector (Fig. 2), found the central con
densation a vivid dark chocolate brown 
tapering to a light reddish brown at its 
edges, the belt getting redder as the edge 
was approached. A bright zone was ob
served between the NEBs and NEBn also 
in Cragg's view. 

NTB: This belt was observed by 
Avigliano, Cragg, Ranck, and Westfall. 
As this part of the ball becomes more 
central (to the Sun) the NTB is appar
ently darkening. Photographs with the 
1 00" reveal the belt, adding further to 
its confirmation. Good planetary photo
graphs are difficult but arc .worth many 
visual drawings when trying to convince 
a skeptic of a marking's reality. 

Spots in this belt were observed by 
Avigliano (Fig. 3) and Ranck (isolated 
spot in the same latitude as the NTB 
when the belt was invisible). Unfortun
ately, none were recovered so that a 
rotation rate at this latitude was not 
possible. C.M. transits of these spots are 

very important, as mentioned in previous 
Reports, since our knowledge of rotation 
rates in these latitudes is entirely spec
troscopic. 

NNTB: This is a very delicate feature 
which was observed by Cragg, Ranck and 
Westfall. Though very difficult, it seems 
substantiated since three observers re
corded it more than once. This belt may 
appear as the southern boundary of the 
NPR occasionally. 

NPR: This feature was observed by 
most of the contributors. No detail was 
observed aside from some probable fluc
tuations in its intensity, as several ob
servers did not see it on occasions. The 
color of this region as observed by Moore 
was greenish. The 1 00" photographs re
corded this area quite well. For the 
most part, this was the second most 
prominent dark feature on the ball. 

SHADOWS 

Ball on Ring: 
This shadow was observed by all par

ticipants except Sulcr, who observed at 
opposition. During the period covered by 
this Report the shadow was always on 
the left (simple inverted view) becoming 
larger as western quadrature was ap
proached and narrower from quadrature 
to opposition. 

Ring on Ball: 
This shadow, according to A.E.N.A., 

was north of the rings until mid-April, 
then south of the rings after that. How
ever, it is interesting that almost every
one consistently observed this feature on 
the wrong side of the rings!! An inter
esting possible interpretation of this ap
parent error will follow later. 

RINGS 

Divisions: 
Cassini's was seen all the way around 

the visible portion of the rings by Avig
liano, Cave, Cragg, Moore, and Ranck. 
All observers readily found it at the ansae 
(east and west ends of the ring arms). 

Encke's was observed by Avigliano, 
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Cave, and Cragg; and from drawings at 
hand its placement appears between 0.5 
and 0.6 of the way out on Ring A. This 
division appears on several of the 100" 
photographs. 

No. 3 was observed by Avigliano, Cave, 
Cragg, and Ranck and also on the 1 00" 
photographs. This division was the third 
easiest in the last apparition but is very 
difficult to Cragg so far this time. 

No.4 was observed by Avigliano, Cave, 
Cragg, and on the 100" photographs. To 
Avigliano, this was the most prominent 
minor division (except Encke's) consist
ently. On several of the 100" photographs 
this division looks truly like a space gap,0 

and most nearly matched Avigliano's 
VIeWS. 

No. 5 was recorded on the 100" photo
graphs and was observed visually by 
Cave and Cragg. This division was not 
so difficult as No. 3 and No. 4 to Cragg. 

No. 6 was observed by Cave and Cragg 
on several occasions, both agreeing that 
it was near the center of the Crape Ring. 

Mr. Cave, in an excellent view, saw 
two more divisions in addition to the 
six recognized by the A.L.P.O. One was 
in Ring C just outside No. 6 while the 
other was in Ring A just outside Encke's. 
The exterior division (on Ring A) ap
pears in Lowell's work,6 the other one 
appearing in a place where a comensur
ate period with Mimas is possible judg
ing from the Kirkwood Gaps in the 
asteroids. 6 

It appears from the above that all 
six of the divisions recognized by the 
A.L.P.O. have been recovered with cer
tainty so far this apparition. 

Ring C: The Crape Ring (Ring C) 
still manages to escape some observers 
at the ansae, though everyone recorded 
it in projection across the ball. Those 
observing it at the ansae showed it ex
tending less than half way in from Ring 
B according to their drawings. Of course, 
we must realize that Ring C was ampli
fied in intensity since the shadow of the 
rings on the ball was behind Ring C 
during the time prior to mid-April. 
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Ring B: The two concentric shadings, 
on the borders of which are found divi
sions 3 and 4, were quite obvious so far 
this apparition. The inner shading has 
been observed as very dark indeed. By 
contrast, the outer fifth of Ring B has 
been very bright, apparently brighter 
than in any recent apparition. This 
small part of the ring is running the 
EZ a close second for the brightest part 
of the whole Saturnian system. The 
shadings in Ring B were quite easy on 
the 100" photographs. 

Ring A: Variations in intensity of 
different parts of this ring were reported 
by Avigliano. As an example, on March 
16 ( 10:30 UT) the part inside of Encke's 
Division was considerably brighter than 
the portion outside the division, but on 
April 1 (09:10 UT) the inner part im
mediately adjacent to Cassini's Division 
was bright but tapered to very dark at 
the Encke Division. Outside Encke's Di
vision the ring was again o b s e r v e d 
bright. 

Ring D: This ring was weakly ob
served by Cragg in the period covered 
by this report, but no other observers 
mention having seen it. However, it is 
very interesting to reflect upon the idea 
that those who observed the shadow 
of the ring on the wrong side of the 
ring system were actually seeing the pro
jection of Ring D against the ball. The 
difficulty with this interpretation is that 
this dark streak was observed quite black 
judging from what is indicated on the 
drawings. Cragg's view with the 60" 
failed to show this as a dark shadow but 
instead as a greyish band, which is 
exactly what would be expected if we 
were actually looking at Ring D in pro
jection against the ball (Fig. 2). This 
ring is one of the most difficult of the 
Saturnian features. For example, in an 
excellent view (seeing 8, transparency 
4-5, 12~" reflector, 600x) Cave was 
unable to see Ring D when specifically 
looking for it, but was able to perceive 
two divisions not previously reported in 
A.L.P.O. circles. 



. In recent times, this ring was first 
p1cked up as a suspected feature by Cave 
and Cragg in 1952.7 In 1953, Baum (in 
England), Cave, and Cragg observed the 
feature several times; in fact Baum's 
observations were made with telescopes 
of 3 to 9 inches in aperture. s 

One wonders whether this ring is easier 
at moderately low inclinations of the 
ring rather than at higher inclinations. 
If one assumes a homogeneous distribu
tion of particles and takes a cylindrical 
element through the ring, the axis of 
such. a cylinder should pass through pro
gressively less particles as the angle of 
inclination increases. However, w~rking 
in the other direction, the number of 
particles hidden by the shadows of par
ticles in front would increase with lower 
inclinations of the rings. A third effect 
connected with the visibility of this ring 
is the increasing irradiation effects caused 
by higher ring inclinations. W. H. Haas 
suggests an empirical method of checking 
these prospects by observing variations 
in the visibility of the Crape Ring at 
various ring inclinations.9 

Ring D can be observed only when 
seeing and transparency are both quite 
good. One must be careful of a faint 
halo which surrounds the planet when 
seeing is not of a superlative quality. 

Recent views of Ring D find it a little 
less than half as wide as Ring C; and 
unless Ring C can be seen easily in the 
ansae, Ring D will probably be invisi
ble. The brightness of Ring D is cer
tainly less than that of Ring C but not 
by a factor as large as 2. Also no grada
tion in brightness of Ring D was ob
served by Cragg so far this apparition. 
Cragg also feels this feature to be less 
prominent that it was in the last appari
tion. Of course, large apertures arc 
helpful; but Baum's work should be re
membered by those using smaller instru
ments. : .J<I 

Again, it is to be ~mphasized that this 
is not .a "new" ring, since it was origin
ally picked up by M. V. G. Fournier 
in 1907.8 

SATELLITES 

Observations of the satellites were 
made by Moore giving the following 
stellar magnitudes: 

Titan, 8; Rhea, 9:4; Iapetus, 9.2-10.1. 
Cragg photographed Phoebe with a 

103a-O plate (blue) with the 60" re
flec_tor at M t. Wilson primarily for se
cunng an accurate position and to search 
for new outer satellites .A rough estimate 
of the magnitude was near 15. Iapetus 
was on the plate, but was in the "fog" 
generated by Saturn so that even a rough 
guess would have been rather risky. An 
excellent work on the Saturnian satellites 
c~n b~ fo~nd in an article by P. Guth
mck m Astronomische Nachrichten" 
198, 251. This is a very worthwhil~ 
project . when . Saturn passes through a 
vanable star field or some similar known 
sequence of stars. 
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A PROPOSED INSTRUMENTAL AID 
FOR THE PLANETA_RY OBSERVER 

Mr. Arthur S. Leonard, College of 
Agriculture, University of California, 
Davis, Calif. has directed our attention 
to an article he published in Mailing 
132 of Astronomical Information Sheets. 
Mr. Leonard is well known to those 
who have attended the annual Conven
tions of Western Amateurs for his papers 
on optics at these meetings. We here 
reproduce his article called "Telescope 
Maker's Activities. Increased Resolving 
Power for Any Telescope" with the kind 
permission of Astronomical Information 
Sheets: 

"With the date of the coming oppos
ition of Mars rapidly approaching, the 
announcement of a simple device which 
can increase the resolving power of any 
telescope (for planetary detail) should 
be welcome news to all telescope owners. 
The device may be described as an 
objective shading mask. It is made of 
one or more layers of ordinary wire 
screen-the variety used in w i n d o w 
screens or screen doors, and which can 
be obtained at most hardware stores. 
This screen is made of wire 0.012 inches 
in diameter and has about 13.5 wires 
per inch one way and 18 wires per inch 
the other way. 

"The idea is to let less light from the 
planet fall on the outer parts of the ob
jective than on the central zone. This 
is accomplished by placing one or more 
layers of screen in front of the objective 
and then cutting out the central part 
of each screen, but to a different diam
eter. Experiments with objective shad
ing masks having 1, 2, and 3 layers of 
screen have shown each to give increased 
sharpness of planetary detail. Calcula
tions show that when a single layer of 
screen is used, a hole about 60% of the 
diameter of the objective should be cut 
in the center. With 2 layers, the hole 
diameters should be 76 and 52%. With 
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3 layers, they should be 88, 76 and 52% 
of the objective diameters. [Figure 4 
shows the mask for double-screen con
struction, and the arrangement for single
screen or triple-screen masks should be 
apparent. Figure 4 is an ozalid print of 
a mask Mr. Leonard made for a 4-inch 
refractor. A discussion of the theory be
hind this device can be found in Scien
tific American, August 1951, pp. 69-71.] 

Figure 4. 

Wire Screen Type Apodizing Mask 
With Double-Screen Construction 

"To construct one of these masks, 
first make a frame to fit over the front 
of the 'scope. Then attach the first screen 
to the frame by solder, screws or nails. 
Next, place over the screen a piece of 
paper having a circle laid out on it 
the diameter of the largest hole. Center 
the circle carefully and then attach the 
paper to the frame with Scotch tape. 
Then, with a small cold [sic] chisel or 
a sharp sheet-metal punch, cut out the 
center part of the screen (and paper) 
along the line of the circle. After remov
ing the paper, another screen is at-



tached and the next smaller hole is cut 
in the same way. In a 2-screen mask, 
the mesh of the second screen should be 
turned 45 degrees with respect to the 
first screen. In a 3-screen combination, 
the rotation should be 30 and 60 degrees. 

"Because of the finite size and regular 
spacing of the individual wires in the 
screen, each layer will produce 4 lines 
of spectra radiating from the central 
image of a star or planet. These spectra 
will not interfere with the observation 
of a planet because the nearest of them 
will start at a distance of about 0.8 of 
a minute of arc from the central image. 
They will, however, interfere with the 
observation of the Moon or any other 
bright surface of more than about one 
minute of arc in diameter." 

We express our thanks to Mr. Leonard 
for' his contribution to our periodical, 
and we hope that many A.L.P.O. mem
bers will make and test the screens de
scribed above. We shall eagerly await 
word from readers of how the device 
affects planetary views. 

LIFE ON MARS-AFTER 
TEN YEARS 

BY DONALD LEE CYR 

Some ten years ago, I published a 
small book on the subject of LIFE ON 
MARS which attempted to show that 
the so-called oases on that planet are in 
reality meteorite craters. These craters 
were indicated to be from 60 to 100 miles 
in diameter; their distribution is quite 
at random; and their number is approx
imately 186. The crater bowl interiors 
were assumed to support relatively luxur
iant vegetation. Now, after the inter
vening time interval, it seems worthwhile 
to re-examine some of the conclusions 
that the oases-crater hypothesis pro
duced. 

In the book, the following conclusions 
were proposed: 

1. Meteorite craters are known on the 
earth and moon; therefore, craters 
exist on Mars. 

2. The circular oases on Mars are 

the size, shape, and number of 
comparable lunar craters. 

3. Crater depressions form a natural 
reservoir, accounting for the in
tense vegetation in the Martian 
oases. 

4. The random distribution of crater 
oases is apparent, indicating that 
the canal system was adapted to 
this haphazard arrangement. 

Were I to re-write this volume today, 
my conclusions would be the same with 
the exception that I would place "can
als" in quotation marks. In any attempt 
to reach beyond known facts, a specula
tor risks error ,and inevitably difference 
of opinion will be encountered. Since 
theories, hypotheses, and guesses can 
never compete with proven facts, my 
discourse to follow must be categorized 
as armchair speculation: 

The oases on Mars appear to be cir
cular. Percival Lowell saw many oases 
and other observers have seen at least 
some of them. The diameter of the oases 
may not be precisely as Lowell indicated, 
but "oases" must certainly exist. If the 
oases are indeed of meteoritic origin, the 
basin-like centers, extending below the 
level of the surrounding planetary sur
face, would certainly provide a hospita
ble environment for vegetation. Since the 
oases are dark and circular, it seems 
logical that they are circular depressions 
similar to lunar craters. 

But do canals exist? I must confess 
that I no longer think of the "canals" 
as waterways coursing over the surface 
of Mars. Rather, let us think of them 
as "fertility paths," which mark the mi
gratory paths of Martian "cattle," whose 
grazing trims the vegetation of Mars. 
These Martian cattle thus graze on the 
Martian vegetation, or on Martian li
chens if you prefer. Whether these plants 
are lowly in the evolutionary scale or 
advanced beyond our understanding is 

,not important. That some organism must 
digest the plants and thus return the 
chEmicals to nature is inevitable. 

The ecology of Mars, with the inter-
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related balance between all forms of 
life and environment, must provide for 
the cycle of growth and destruction. The 
Martian lichens combine water and min
erals and sunshine to provide a food 
supply. The Martian cattle graze over 
the Martian landscape and slowly digest 
their food. Energy for their motion is 
derived from this food, and finally the 
by-products of digestion pass from them. 
The fertility is returned to the Martian 
soiL The lichens repeat the cycle of pro
viding more fodder, and again the Mar
tian cattle return the deposit of fertility 
to the land. 

What happens, when inevitably the 
Martian cattle fai l to return this deposit 
of ferti lity to the precise area from 
whence it was gathered? Although water 
has long been known to be a critical 
substance on Mars, it is probable that 
nitrates, phosphates, and sulphates are 
similarly critical items for the plants of 
Mars. Thoughtlessly, the digestive proc
esses cause the minerals to be hoarded. 
Deposits are then made in those regions 
where the Martian cattle spend their 
nights (oases ), or along migration trails 
(canals). The ecological balance is upset, 
the cycle is shifted, and gradually the 
lichens are found to grow where the 
fertility is best. Thus the vast surface of 
the planet is robbed and fertility is built 
up in the limited areas of oases and 
canals. 

On the earth, many instances may be 
cited which show that the principle of 
shifting fertility is a real one. In China 
it is said that the major cities are sur
rounded by a green area of fertility, 
which represents the distance a man can 
walk to the city and return in a day, 
carrying a supply of fertilizer. The food 
produce to cities is transported over 
farther distances from the hinterland, 
but it is uneconomical to return the 
fertility to the exact soil from whence it 
came. The guano deposits of bat caves 
often provide incalculable wealth in fer
tility derived by the patient and uncons
cious collection of digested remains. The 
bats do not realize they are upsetting any 
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balance of nature, but until their hoards 
are discovered and distributed again, the 
surrounding areas are robbed of fertility. 
I am told that after the summer rains 
near Las Cruces in New Mexico, two 
paths of green suddenly appear across 
the otherwise barren desert. It seems that 
these paths mark two early wagon trails, 
and now fifty years later, the small in
crement of added fertility, provided by 
the animals of yesteryear, is sufficient to 
be markedly noticeable. 

The "men of Mars" are not necessarily 
intelligent enough to have wagon trains 
from oasis to oasis; although that is an 
interesting possibility. If ever Mars had 
grazing animals, however, the fertility 
paths would develop, and in exactly 
the pattern shown by the "canals" be
tween oases. The need for a super-race 
of Martian engineers is no longer re
quired since migrating animals w o u I d 
€hoose the "great circle" route as the 
path of least resistance. And as a matter 
of fact, the "cattle" of Mars may now 
be extinct. Once the fertility paths had 
been established, they would be self-per
petuating with bacteria to complete the 
cycle. 

CHARTING THE LIMB 
OF THE MOON 

It is scarcely surprising that our maps 
of the moon should be most inaccurate 
near the limb. Indeed, famous maps ·of 
the past have sometimes completely omit
ted large walled plains near the limb. 
The extreme foreshortening of all detail, 
the fact that libration is often unfavor
able, and the impossibility of observa
tions for some interval both before and 
after new moon conspire to make the 
limb regions very difficult to. observe 
adequately. Nevertheless, the lunarians 
of the British Astronomical Association 
have had remarkable success in charting 
the lunar limb in recent years, even 
including objects which are on the invis
ible hemisphere at mean libration. They 
have waited for opportunities when the 
libration is as favorable as possible for 
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a given feature, they have waited for 
proper solar lighting both morning and 
evening, and they have very patiently 
made numerous careful drawings and 
from them have constructed charts of 
selected portions of the lunar surface. 

The map by Mr. Keith W. Abineri, 
102, Chalk Hill Road, Wembley Park, 
Middlesex, England on pages 36 and 37 
is an excellent example of such work. 
It is based upon six different drawings 
secured in 1950-52. It will be noted that 
the telescope used was an 8-inch reflector, 
a size within the reach of many amateurs. 
The region shown may be found upon 
Sections XXIV and XXV of the Wilkins 
map. Mr. Abineri's map is drawn for 
the maximum libration he o b s e r v e d, 
while the Wilkins map and other stan
dard maps are naturally for mean libra
tion. The objects marked "b" on Abi
neri's chart appeared especially bright 
at full moon. This chart is to be re
garded as a provisional one; and doubt
less persevering observers can add many 
details to it, details within the reach 
of even 4-inch and 6-inch telescopes 
under suitable conditions. Conversely, 
confirmation of the features that are 
shown is very desirable. 

Mr. Abineri writes that there are 
several examples of a common orientation 
of lunar features in the chart on pages 
36 and 37, though some such effects 
may be chance alincments due to fore
shortening or lighting only. Note, how
ever, how the crater-valley V near the 
northwest corner of the chart is parallel 
to another wider valley to its east and 
to other features both east and south. 
The Mare Australe, in the opinion of 
our contributor, is not a true mare like 
Mare Smythii and Marc Crisium but is 
rather a complex region of dark-floored 
formations. 

In charting the libratory regions it is 
most helpful to have photographs, and 
Mr. Abineri would very much appreciate 
prints or enlargements of this portion 
of the southwest limb. Photographs of 
the libratory regions are hard to obtain, 
but perhaps some A.L.P.O. members can 



help our English colleague. Or perhaps 
some of them can undertake a program 
of photographing the limb regions in the 
future. T he ideal, of course, is to photo
graph each part of the limb when the 
libration is as favorable as possible
and the lighting suitable. 

Abineri's drawings were made near full 
moon and thus show sunset views. Sun
rise views of this part of the moon can 
be obtained only very soon after new 
moon. However, they are worth attempt
ing; for some objects absent from the 
chart might show up clearly under op
posite solar illumination. 

Drawings of limb regions should al
ways include at least one known and 
readily identified formation. Otherwise, 
mistakes in identification are all too easy 
to make; and the whole drawing may 
be worthless. It should also be realized 
that the topography p[ limb regions 
is sometimes difficult to determine. A 
crater-wall seen in profile right on the 
limb may look like a peak, and a second 
or third view with different lighting and 
libration may be needed to establish that 
it is really a crater. 

As an interesting by-product of such 
limb studies, one may attempt to estab
lish the existence and approximate posi
tion of ray-craters. (T ycho, Copernicus, 
and Proclus are examples) on the com
pletely invisible portions of the moon 
by plotting their bright rays near the 
limb and determining the (unseen ) cen
ters of convergence. 

OBSERVATIONS AND COMMENTS 

Drawings of Uranus have been sub
mitted by 0. C. Ranck (Tinsley 4-inch 
refr. ), L. B. Abbey, Jr. (Cave 6-inch 
refl. ), and T. A. Cragg (Mount Wilson 
6-inch refr.) . As Figure 5 shows, Mr. 
Ranck has been remarkably successful 
in seeing the aspect we might expect 
Uranus to exhibit now, that of a belted 
globe viewed from the approximate di
rection of a pole of rotation. May the 
bright strip near the west limb on Figure 
5 be part of a greatly foreshortened white 

N 
Figure 5. Uranus. 

0. C. Ranck. 4-inch refr. 270X. 
March 12, 1954. 1 h 3m, U. T. 

Equatorial Zone? In addition to this view 
on March 12, 1954 at 1h 3m, U. T., Mr. 
R anck found Uranus similarly belted on 
March 17 at 011 35m and on March 19 
at Qh sm. All three drawings were made 
in rather good seeing with a power of 
270X on a 4-inch refractor. In the two 
later views one or more bright bands 
were found to extend from the near
central white "polar cap" to the limb. 
May these resemble the occasional bright 
bands found to pass through several dark 
belts and bright zones of Jupiter? The 
Editor knows of no other drawings of 
Uranus during the last 18 years which 
have shown near-circular belts and zones 
nearly so clearly as M r. R a n c k has 
drawn them, including some drawings 
with a Brashear 18-inch refractor. Mr. 
Abbey on March 22, 1954 at Qh 56m, U.T. 
found the "upper left" (west? ) limb 
slightly brighter than the rest of the disc. 
H e was using 200X in fairly good seeing. 
Mr. Cragg in fair seeing on April 21, 
1954 at 3h 30m and on April 23 at 5h 10m 
found all detail extremely difficult, his 
power being about 360X on an excellent 
6-ineh refractor. There was a small white 
spot on the south limb on both dates, 
and on April 23 some irregular darkish 
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markings were suspected. 
Mr. Joseph Anderer of Chicago, Il

linois writes that he observed a close ap
proach of the asteroid Pallas to the star 
B. D. +S o 2171 with a 6-inch reflector 
and powers of 40X, 72X, and 200X. 
The least separation came at about 
2h 31m, U. T. on April 7, 1954 when 
Pallas was about 2 seconds of arc to the 
east of the star. Mr. Anderer notes: "If 
my estimate is correct, the occultation 
should have occurred over the Atlantic 
Ocean, just off the east coast of the 
U. S." Mr. N. K. McKinnon of Panama 
City, Florida reports: "The occultation 
of Pallas was nearly that here the other 
night, the nearest approach being north 
and west of the star and about equal to 
2/ 5 the separation of the closest stars 
in the Trapezium of the Orion Nebula." 
Were there other observers among our 
readers? 

On pg. 24 of our January-February 
issue we spoke of the question about 
whether a change occurred in the lunar 
crater Linne between 1843 and 1866. 
The Editor thinks that a change must 
have occurred because there is now 
nothing near the site to correspond to 
a conspicuous crater 6 miles in diameter. 
The crater now there taxes modern 6-
to 12-inch telescopes of good quality, 
and it certainly could never have been 
detected with the comparatively imper
fect optics available to pre-1844 ob
servers. Whether the surrounding white 
area existed prior to 1844- as presumably 
it did- has nothing to do with the mat
ter, even though some persons have ques
tioned a change on this basis. 

Mr. D. P. Avigliano has submitted 
the following observation of Linne: "On 
April 10, 1954, 6:00 U. T. (colong. 353°) 
it was possible to obtain an excellent 
view of the Linne craterlet with the 
1212-inch reflector. (Figure 6 ) . The cra
terlet and the mound on which it lies 
were obvious and easy objects. Probably 
the best time for anyone to attempt to 
see detail in this area is around colong. 
353 o; at this time and under good con-
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Figure 6. Linne. 

D. P. Avigliano. 
12.5-inch ref!. 273X. 
April 10, 1954. 6h om, U. T. 
Colong.= 353. 0 2. 

ditions of seeing a telescope of 6 inches 
or larger should easily show the details. 
Pertaining to the increased r e s o l v i n g 
power of larger instruments it is instruc
tive to note that the size of the dark 
craterlet opening appears much smaller 
with the 12Y2-inch instrument than with 
8- and 6-inch telescopes (compare Fig
ure 6 with Figs. II and VI on pg. 167 
of the December, 1953 issue of The 
Strolling Astronomer). Also the 12 Y2-
inch, under these improved conditions 
of seeing, easily showed the mound and 
craterlet with down to llOX, this being 
a much lower power than it has ever 
been detected with using the 6- and 
8-inch instruments. The old crater rings 
and Mare Serenitatis ground swells were 
also very evident at this observation." 

Other observations of Linne by our 
members have arrived fro~ H. G. Allen 
( 6-inch ref!. ) , E. J. Reese ( 6-inch ref!. ) , 
J. T. Carle ( 8-inch ref!.), and C. M. 
Cyrus ( 10-inch ref!.). Mr. Allen on 
November 12, 1953 at colongitude 348. 0 9 
saw a "point of light" at the position 
of Linne, then just · beyond the sunrise 
terminator. One suspects that the point 



of light was a peak, but its exact loca
tion must be uncertain. Mr. Reese on 
August 30, 1953 at colongitude 158. 0 6, 
and thus under evening lighting, drew the 
Linne craterlet to be almost one-third 
full of shadow and to be on the east 
side of the surrounding whitish area, not 
in its center. A small and gray exterior 
shadow to the west of the craterlet would 
indicate that it can rise but slightly 
above the surrounding terrain. Mr. Cy
rus drew Linne on April 10, 1954 at 
1h 57m, U. T., using 316X on his 10-inch 
reflector with poor seeing but a very clear 
sky. The time of his drawing ( colongitude 
351. o 1) is hence about 4 hours earlier 
than that of Avigliano's view in Figure 
6. The resemblance between the two 
observers is good. Cyrus shows the crater 
smaller compared to the surrounding 
white area than Avigliano does; and 
Cyrus shows the outer shadow of the 
east wall black (unlike Figure 6), which 
may be expected with the lower lighting. 
Mr. Carle on November 16, 1953 at 
28. o 7 found Linne exactly half full of 
shadow with a straight "terminator", like 
the First Quarter moon. All other craters 
in the vicinity had crescent-shaped shad
ows so that the Linne craterlet must be 
excentinnallv deep. The height of the 
sun above the lunar horizon at the posi
tion of Linne was 34 o; and if we impute 
to the crater a diameter of 1 ~ miles, 
it follows that the crater walls rise 2200 
feet above the floor. Mr. Carle looked 
in vain for the mountain or elevation 
on which Linne stands; perhaps the solar 
lighting had become too high. Carle was 
using 320X on an 8-inch reflector under 
favorable conditions. 

The walled plain Plato remains a per
ennial favorite with lunarians. Some of 
the A.L.P.O. contributors are J. W. 
Green ( 4-inch refl.), H. G. Allen ( 6-inch 
refl.), J. E. Westfall (4-inch refr.), H. 
P. Squyres (6-inch refl.), D. Strayhorn 
(3%-inch refr.), J. T. Carle (8-inch 
refl.), and A. K. Herring ( 8-inch refl.) 
For convenience we shall use in this 
discussion the terminology of Mr. Reese's 

map of Plato (Figure 1 on pg. 5 of the 
January, 1952 Strolling Astronomer). 
Mr. Squyres on September 17, 1953 at 
colongitude 16. o4 saw these craterlets as 
spots: A, C, the twins D, perhaps I, and 
perhaps H. The shadows of the peaks 
on the west wall were still long in this 
early morning view. The twin craterlets 
were resolved from each other, very 
creditable performance for an aperture 
of only 6 inches; and this appearance 
was confirmed by two of Squyres' friends. 
Westfall on January 13, 1954 at 12. 0 1 
drew two craterlets full of shadow on the 
floor, the lighting being so low that the 
shadows of the highest west wall peaks 
reached clear to the east wall. The two 
craterlets shown are perhaps the near
central craterlet A and the twins D as 
a single object. Mr. Strayhorn on June 
20, 1953 near go watched the progressive 
lighting and apparent growth in size of 
peaks on the east wall and to the south 
of Plato. Changes were very rapid as 
the sun's rays reached progressively low
er peaks. On May 27, 1953 at 74. 0 7 Mr. 
Strayhorn drew Plato with a 3%-inch 
refractor at 150X with a green filter. 
He shows two small craters holding 
shadow, one at the base of the north 
inner wall and the other near the foot 
of the southwest inner wall. It is most 
surprising that craters should hold shad
ow with Plato more than five days from 
the terminator, and confirmation is bad
ly needed. The drawing shows a num
ber of white spots on the floor, in which 
no shadows could be found; but these 
are difficult to identify on the Reese 
map. However, Strayhorn does appear 
to show Reese's chain of three white 
spots P, M, and N near the east wall. 
Strayhorn found the eastern one-fourth 
and the western one-fifth of the floor 
darker than the rest. Mr. Allen had 
an excellent view of Plato at colongitude 
101. 0 7 on September 24, 1953. It was 
thus near lunar noon. These craters 
were seen in the order of decreasing 
conspicuousness: A, B as a spot elongated 
north-south, D as a pair of craters with 
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the southwest one the larger, C as large 
and brilliant, L or possibly K, G by 
glimpses, E ( ?), and a tiny and uncer
tain spot in the western part of the 
floor. Mr. Herring has contributed draw
ings on November 17, 1953 at 40. o2 and 
on December 17, 1953 at 44. 0 3. Both 
drawings show A (as a craterlet on 
November 17), B, D as a single spot, 
and a small hill on the floor just inside 
the west wall. On December 17 the floor 
was lighter in its western portion. Mr. 
H erring further writes that on October 
18, 1953 at 34. 0 8 he recorded A, D as 
a single object, and C. It is curious that 
he did not see B on October 18 and 
that he did not see C on November 17 
or December 17-but the study of Plato 
is full of such oddities. Mr. Carle's draw
ing on November 16, 1953 at 28. oO under 
favorable conditions is reproduced as 

Figure ?. Plato. 

Jackson T. · Carle. 
8-inch ref!. 320X. 
November 16, 1953. 4h 20m, U. T. 
Colong.= 28°0. 

Figure 7. Shadows m fully s1x floor 
craterlets were seen clearly and unmis
takably; these are A, C, the components 
of D, a craterlct near the foot of the east 
wall, and another close to the south rim 
amid a low range of hills. The craterlct 
near the cast wall, searched for in vain 
by Wilkins and Moore with the M eudon 
33-inch refractor on April 3, 1952 ("An 
Obscura tion in Plato," The Strolling As
tronomer, Oct. 1952, pp. 145-146) , was 
very plain. Carle directs attention to the 
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"hook" in the shadow of the west wall 
and thinks that it is caused by sunlight 
passing through the notch shown in the 
west wall on Figure 7 combined with a 
raised and hence illuminated ridge on 
the floor. Mr. Neil Stockton confirmed 
the six floor craterlets and the "hook" 
drawn by Carle. It may be noted that B 
was inconspicuous to Carle on Novem
ber 16 but was seen by H erring on No
vember 17 when A and D (single) were 
the only other spots visible on the floor. 

The lunar ring Cassini has been a 
more popular object with our members 
since A. C. Larrieu wrote about it on 
pp. 59-60 of the April, 1953 Strolling 
Astronomer. Observers include H. G. Al
len ( 6-inch ref!. ) , J. E. Westfall ( 4-inch 
refr. ), and 0. C. Ranck ( 4-inch refr. 
and 6-inch ref!. ) . Hill D on Larrieu's 
chart (pg. 60 of April, 1953 Strolling 
Astronomer) has been confirmed by Al
len, and the mountain spurs to the south 
of Cassini A have been drawn as a simple 
ridge by R anck. Note the polygonal form 

Figure 8. Cassini 

H. G. Allen. 
6-inch. ref!. 180X. 
Nov. 14, 1953. 0h 30m, U. T. 
Colong.= 1. 0 7. 

of Cassini on Figure 8. Westfall a t co
longitude 0. o2 drew several small craters 
on the broad west outer wall. 



Mr. Allen drew the lunar crater 
Schamberger with his 6-inch reflector at 
180X on November 14, 1953 at colongi
tude 2. 0 2. This crater lies close to the 
south limb on Section XXIII of the Wil
kins map. It is greatly foreshortened, and 
the remarks elsewhere in this issue about 
the study of limb formations apply very 
much here. Allen's drawing shows two 
central hills and several black spots, per
haps crater-pits, on the inner walls. The 
internal shadow on the southern wall has 
a straight boundary; and the Editor is 
reminded of a similar appearance he has 
often witnessed in Aristarchus under eve
ning lighting, where some kind of posi
tional relation to the dark wall bands is 
very apparent. 

The imposing lunar ring-plain Gas
sendi has been drawn recently by L. 
B. Abbey, Jr. (6-inch rcfl.), F. J. Kelly 
( 4-inch rcfr.), and 0. C. Ranck ( 10-inch 
rcfr.). Mr. Kelly's drawings show well 
a number of low mounds on the floor. 
This observer has been especially inter
ested in a triangular shadow at the north 
end of the floor, a shadow shown well 
in Durcrad's drawing of Gasscndi on 
pg. 287 of Goodacre's Moon. Mr. Kelly 
saw this shadow well on May 14, 1954 
at colongitude 45. o 5, soon after sunrise; 
on May 15 at 57. o6 it was the same size 
and shape but was no longer black. Per
haps, then, it lies on a slope very ob
liquely illuminated on May 15. Mr. 
Ranck's drawing with the Bucknell 10-
inch refractor may show a few of the 
many clefts on the floor. 

Mr. Ranck has continued his studies 
,_f the lunar ring-plains Eudoxus and 
Hercules with his 4-inch refractor. Two 
references to lunar shadows are of in
terest in connection with D. P. Avig
liano's article on "Unusual Lunar Shad
ows" on pg. 153 of the November 1953 
Strolling Astronomer. On March 11, 1954 
at colongitude 345. o5 Mr. Ranck noted 
of Eudoxus: "This drawing was made 
chiefly to show a variance in the shadow. 
At this time Eudoxus was completely in 
shadow, but just to the east there seemed 

to be a lightening of that shadow. It 
didn't appear to be direct sunlight on a 
vcrv dark crater floor." Two dark streaks 
sho~n in this presumed lighter part of 
the shadow look as if they might be the 
long shadows of peaks on the west wall 
of Eudoxus. We invite lunarians to search 
for this appearance ncar 345. o 5. Mr. 
Ranck remarked of Hercules on March 
12, 1954 at 357. 0 4: "I wish to report 
that this shadow in Hercules appeared 
to me to be much darker than· those I 
saw in Eudoxus and Cassini, or other 
craters close to it. This is the first time 
I've ever paid any attention to [such dif
ferences in shadows] or thought it pos
sible." Ranck found the horseshoe-like 
indentation on the south wall of Her
cules to be full of shadow on March 12 
at 357. 0 4, indicating a great depth for 
this depression. On this occasion Ranck 
drew two white spots (peaks?) within 
Hercules D, a large crater in the south
ern part of the floor, the one near the 
center of D and the other near its west 
edge. No detail is shown within Hercules 
D on even the Third Edition of the 
Wilkins map so that confirmation is de
sired. 

Phillip W. Budine drew the walled 
plain Janssen on February 8, 1954 at 
colongitude 328. 0 4 and on April 8, 1954 
at 326. 0 2. He employed a 3.5-inch re
flector at 125X ( Skyscopc). Janssen is 
a rather irregular mountain walled en
closure about 120 miles in diameter and 
lies on Section XXIV of the Wilkins 
map. There are numerous craters and 
ridges on the floor and on the walls, and 
Janssen is not an easy object to draw. 
Mr. Budine recorded the northern part 
of the branching cleft-valley on the floor. 

D. P. Avigliano drew the walled plain 
Archimedes on June 24, 1953 at 59. og 
and on June 25, 1953 at 71. 0 6. He em
ployed an 8-inch reflector at 188X on 
June 24 and a 6-inch reflector at 168X 
on June 25. The drawings show a rather 
difficult pattern of faint dark shadings 
on the floor, and Mr. Avigliano finds 
a suggestive resemblance to the floor of 
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Plato. The shadings cannot be seen at 
sunrise on Archimedes, he reports, and 
become apparently darker as the sun 
rises higher above them, yet perhaps 
only because of increasing contrast with 
more rapidly lightening areas. The shad
ings in the northwest part of the floor 
appear to continue across the rim to the 
outside of the plain, the dark areas of 
Eratosthenes similarly crossing the rim 
under high lighting. With poor seeing 
the 8-inch telescope still showed more 
detail than did the 6-inch telescope, and 
in particular a streak running east-and
west on the north part of the floor was 
seen to be darker and narrower in the 
8-inch than the 6-inch was capable of 
showing it. 

Dr. Dinsoore Alter, Director of the 
Griffith Observatory and Planetarium in 
Los Angeles, is working upon a book 
about the moon, a book which many 
of our readers will surely eventually wish 
to obtain. Some months ago Dr. Alter 
sent us his description in·~ the coming 
book of the walled plain Furncrius. He 
regards Furnerius as a very important 
lunar area and would be glad to have 
advanced amateurs check his description: 

"Furnerius Area. This great walled 
plain, near the western limb, should not 
b:' considered separately from the sur
rounding area. Few areas change in ap
pearance as much as does this one with 
phase during the first seventeen days of 
the month. It may be true also that 
rather few areas have as much to tell us 
0f the story of formation of lunar surface 
features. 

"Furnerius is the southern member of 
:1. chain of four walled plains. Northward 
they are Petavius, Vendelinus, and Lang
renus. Except for Vendelinus, which is 
one of the most irregular of all walled 
plains, the rims show as the usual rows 
of craters. The best phase to view these 
varies with the librations but they show 
nicelv on the Lick Observatory photo
graph made 1938 June 2 at phase 4.6 
days. [Colongitude is a much more ac
curate way of stating the solar lighting 
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than is phase.-Editor.] The walled plain 
Stevinus to the cast shows there in much 
detail, even including its rim craterlets. 
At the center of Furnerius is a prominent 
craterlet. Tangent to the eastern wall is 
a small crater, and on the eastern slope 
of Stcvinus is a similar one with a smaller 
craterlet somewhat farther south. None 
of these features stands out as brighter 
tl' an the others. 

"Two days later the appearance has 
r 1'anged very much. The crater on the 
eastern wall of Furnerius and the smaller 
of the two east of Stevinus have bright
e"'ed till they attract the eye before
all other objects. The straight row of 
craters tangent to Stevinus on its east 
and to Rheita on its west has begun to 
appear. This is one side of the rhomboid. 

"Before phase ten days the brightening
of the two small craters dominates the 
scene. Furnerius has become inconspicu
ous, and the southern half of the rim 
of Stevinus is a curved bright line, show
ing bright craterlets. The northern half 
scarcely shows. The rhomboid now shows 
completely. The longest side starts con
siderably north of the bright crater cast 
of Stevinus, includes it, and continues 
southward to one just west of Rheita. 
There the second ~ide, also marked by 
craters, makes an acute angle with the 
first and runs northwestward to the outer 
wall of the now almost invisible Furner
ins. At this vertex an obtuse angle starts 
the third leg northward to the bright 
crater on the eastern wall of Furnerius. 
The fourth side appears as a ray from 
this bright crater. Both of the small 
bright craters now show ray systems. 

"At full moon the two craters even 
more dominate the scene and all four 
walls of the rhomboid are consoicuous. 
The interlaced ray systems of the two 
craters are prominent. One ray, extend
ing eastward, will be studied in Chapter 
IX." 

Dr. Dorrit Hoffleit has kindly sent us 
a note relating to a possible ulta-Plu
tonian planet. The existence of such a 
planet has been suggested by the group-



ings of cometary orbits in discrete fam
ilies (e. g. see Sky and Telescope, Vol. 
9, pg. 165 and pg. 185, 1950). "Using 
the data compiled by Karl Schuette of 
Munich, H. H. Kritzinger of Karlsruhe 
has computed a provisional orbit and 
search ephemeris for the planet, pub
lished in the N achrichtenblatt der Astro
nomischen Zentralstelle (Heidelberg), 8 
Jahrgang, Nr. 1. He estimates that the 
planet may be about eleventh magni
tude." The orbit gives a semi-major axis 
of 65.0 astronomical units, a period of 
523.5 years, and the very great inclina
tion to the ecliptic of 56 o. The ephemeris 
is as follows: 

Year Right Ascension Declination 

1900 9h 17m -33° 
1910 9 46 -32 
1920 10 18 -30 
1930 10 54 -27 
1940 11 32 -23 
1950 12 13 -18 
1960 12 54 -12 

The 1954 pos1t10n would be R.A. 12h 
29m, Dec. -16o and thus about half a 
degree east of the third magnitude star 
Delta Corvi. The proposed planet would 
have been at large southern declinations 
throughout the first half of the present 
century, which may have helped it to 
escape discovery. We admit surprise at 
the estimated brightness of eleventh mag
nitude, Pluto being of the fifteenth. 

The O'Neill Bridge has been much in 
the news lately, and it was thus very 
surprising to hear of a possible similar 
natural bridge or tunnel on the west wall 
of Aristotle. Probably on July 27, 1952 
A. C. Larrieu near colongitude 341 o saw 
what was probably Aristotle to be illum
inated from its west edge to almost its 
east edge by a narrow, grazing ray of 
light, all the rest of the floor being in 
shadow. His telescope was an 8-inch re
flector. Mr. Larrieu is not entirely cer
tain that the ring-plain was Aristotle; 
but since a drawing shows a fair-sized 
crater just to the ring's west and since 
Aristotle has such a companion while 

other rings in the vicinity do not, we .feel 
fairly sure of the identification. On De
cember 12, 1953 Mr. Larrieu drew Aris
totle when it was almost half full of 
shadow and found a brilliant spot ncar 
the west end of the floor, perhaps a 
peak in that position but also perhaps 
a spot on the floor lit by sunlight coming 
through the tunnel. If the July 2 7 ( ? ) 
view was of Aristotle, then there is the 
extremely significant fact that parts of 
the floor lit on July 27 ( ?) were later 
in shadow under higher lighting on De
cember 12; some kind of aperture or 
tunnel is needed to explain this anomaly. 
With this news from Mr. Larrieu the 
following extract from a letter from Mr. 
R. L. Jernigan was exciting news indeed! 
"During the lunation in March, while 
studying Aristotle, I observed quite good 
evidence of a large tunnel extending 
from the small crater. Mitchell just west 
of Aristotle and emerging in the western 
wall and floor of Aristotle. I was able 
to observe the light shining thru this 
tunnel and emerging as a large round 
spot of light in the shadow which then 
covered the western wall and western 
half of the floor." Mr. Jernigan made 
this observation with a 6-inch reflector 
on March 11, 1954 at 3h U. T., colon
gi tude 346 o .1. The two observers knew 
nothing of each other's work. We strong
ly urge our readers to study the floor of 
Aristotle carefully and to pay very close 
attention to the lights and shadows on 
it in the early morning. A bright spot 
due to sunlight shining through a tunnel 
will move on the floor as the sun moves 
in the lunar sky. 

On September 22, 1951 at colongitude 
164 o .5 Mr. Larrieu observed a narrow, 
grazing ray of light to cross the floor of 
the lunar ring Alexander and to illumin
ate a summit on the far side. 

[As we go to press, we learn that Mr. 
Larrieu had a good view of Aristotle on 
May 8, 1954 and could see nothing of 
any grazing ray of light in 90 minutes 
of careful watching. The colongitude was 
near 342. 0 -Editor.] 
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A BOOI( REVIEW 
BY WILLIAM E. SHAWCROSS 

OUR MOON 
BY H. PERCY WILKINS, F.R.A.S. 

Frederick Muller Ltd., London, 1954, 
180 pp., 6 plates, 20 sketches, 12 shillings 
and 6 pence (approximately $1.78, at an 
exchange rate of 14.4 cents per shilling). 

H. Percy Wilkins, Director of the Brit
ish Astronomical ·Association's Lunar 
Section, has now giwn us a handy little 
book to accompany his famous Map of 
the Moon. As one of the foremost lunar
ians of today, he is eminently qualified 
to take us on a telescopic tour of the 
Moon, our nearest and most fascinating 
celestial neighbor. 

OUR MOON begins with a lucid ac
count of the history of lunar observing 
and the motions of the moon. Then we 
are allowed to view the moon from cres
cent to full through the giant 33-inch 
refractor at Meudon, France, as the 
author saw it on his trips there in 1952 
and 1953. As the moon waxes, feature 
after feature comes into view in the 
telescope. Excellent discussions of a great 
many lunar features are presented as the 
objects come into view on the lighted 
portion of the disc. 

Now that we have seen the moon 
wax to full, we are told of the nature 
of a lunar day. This is primarily a dis
cussion of the temperature effects and 
climate and of the appearance of the 
sky as seen from the moon. 

The next section will be to many peo
ple the most fascinating of the whole 
book. Mr. Wilkins takes up such sub
jects as: Changes and Life on the Moon, 
The Other Side of the Moon, Is The 
Moon Hollow?, and Mysterious Happen
ings on The Moon. 

In these s!"ctions the author presents 
many of the old theories on the nature 
of the moon, as well as modern ones. 
Mr. Wilkins is, himself, a proponent of 
the "lava flow" theory of the formation 
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of the moon's surface features. He pre
sents evidence for changes, and possibly, 
life, on the moon. He believes that the 
moon has a thin atmosphere which is at 
the lunar surface about one-ten thous
andth the surface density of the Earth's 
atmosphere. Also mentioned is the O'
Neill Bridge on the moon. As to whdher 
the moon is hollow or not, the author 
postulates the existence of a vast system 
of interconnecting caves below the sur
face of the moon, ranging down to about 
30 miles below the surface. Included in 
the chapter on the back of the moon is 
the author's conjectural map of the area, 
as it appeared in the March, 1954 issue 
of Scientific American, with an interest
ing description of the geographical and 
geometrical methods used to obtain the 
map. 

The appendices include a very useful 
compilation of interesting lunar features, 
a brief description of each, and the best 
time of the lunar day to view it. Also 
presented is a key to the author's con
jectural map of the other side of the 
moon and a section of interesting facts, 
dates, and names. The concluding appen
dix describes how to build a very inex
pensive refractor which will enable one 
to observe considerable detail on the 
moon. Included also is a short biblio
graphy of books and journals on the 
moon. 

The format of OUR MOON is quite 
pleasing and is much better than the 
usual book-binding job for this price 
$1. 78). The front end-paper consists of 
a large sketch-map of the moon and 
the rear-end paper is an enlarged draw
ing of the "back of the moon" map. The 
cover presents a stylized drawing of the 
Meudon refractor, and the rear flap gives 
a brief biography of the author. The in
dexing deserves mention, as it is excep
tionally thorough. 

OUR MOON is well-written and well
rounded. I would certainly recommend it 
to both the beginning and veteran lunar 
observer. 



BOOI( REVIEW 
BY DONALD L. CYR 

ASTROLOGY AND ALCHEMY, 
TWO FOSSIL SCIENCES 

BY MARK GRAUBARD 

PHILOSOPHICAL LIBRARY, NEW YORK, 1953. 

For an ardent student of astronomy to 
say anything good about astrology or 
about a book on astrology borders on 
heresy. The writer of a scholarly book 
on astrology also risks being condemned 
by association. Yet, the book Astrology 
and Alchemy treads a very safe path, 
avoiding these pitfalls. No quarrel can 
be started with Graubard's treatment of 
the controversial subject of astrology. His 
presentation is objective enough to be 
pleasing to the most critical astronomer. 

Although astrology has been called the 
mother of astronomy, it is not always 
polite to mention that some of astron
omy's early heroes dabbled in astrology. 
Perhaps economic necessity drove such 
men as Kepler and Descartes to pretend 
to accept astrology, but more likely they 
believed in astrology in its own right. 
\Ve can hardly condemn a man for be
lieving in monarchy, for example, simply 
because we believe that we have a more 
advanced political system. Why then 
must we condemn a man for being in
terested in a "fossil" science when in his 
day and age it seemed reasonable? Pos
sibly in some advanced era men will look 
back to our own era, and chuckle at our 
whimsical theories. 

Astrologers were once feared and rev
erenced in a manner that is found today 
only in the attitude of most people to
ward atomic scientists. Wraps of secrecy 
often covered the astrologer's activities, 
and if their predictions were faulty, even 
they knew their tables were outmoded. 
Eventually, they designed better instru
ments and patiently made new observa
tions and tables. 

Any student of astronomy will be fas
cinated by the sheer resistance to new 
ideas that was encountered by the early 

observers. That comets had no parallax, 
and were therefore beyond the moon 
was well known to Tycho Brahe, who 
was an avid champion of astrology. Cop
ernicus deserves great honor for develop
ing the heliocentric theory, but even he 
believed in epicycles, since he could hard
ly conceive of an orbit not made up of 
circles. Galileo's difficulties with the In
quisition cannot fail to inspire the reader. 

Regardless of beliefs, these men were 
all soldiers in man's struggle for scientific 
truth. The fossil science astrology had its 
glorious and good times, but perished by 
simply fading away. Kepler's theory of 
ellipses, the telescope, and the observa
tions of people who defended astrology, 
actually laid the foundation for its de
mise. It passed unmourned, unburied, 
and none seem to have missed it. 

Nearly half the book, Astrology and 
Alchemy, is devoted to a review of the 
accomplishments o f t h e o u t m o d e d 
"science" of alchemy. Modern chemistry, 
of course, has a direct heritage going 
back to alchemy. By coincidence, the 
modern physicists with their cyclotrons, 
betatrons, and synchrotrons, provide a 
modern counterpart to the alchemists 
whose goal was the transmutation of el
ements. The strange brews, the cauldrons 
and flasks, the secrecy and incantations 
of the alchemists, are startlingly similar 
to the radioactive clouds, isolated labora
tories, and statements to the press of the 
modern scientists. 

That some alchemists actually precip
itated gold by following their ritual is not 
so startling, provided that their original 
source material contained sufficient gold. 
That fraud was intended may be dis
counted, since a number of alchemists 
lost their heads literally when they could 
not demonstrate a repeat performance. 
Yet, to the honor of these investigators, 
more than one was sentenced to death 
for not revealing the secrets entrusted to 
him by his fellow alchemists. 

Alchemy provided a childlike rehearsal 
for the later serious business of scientific 
chemistry. Alchemists developed labora-

Page 47 



tory equipment; and they developed per
sistence which has become a part of the 
heritage of chemistry. The use of weights 
and measures, and the careful attention 
to detail was similarly handed over in
tact to modern scientists. The poetic and 
mystical literature that inspired early 
alchemists, seems alone to have perished. 

BOOK_ REVIEW 
SPACE TRAVEL 
By DONALD LEE CYR 

AN ILLUSTRATED SURVEY 
OF ITS PROBLEMS AND PROSPECTS 

BY 

KENNETH W. GATLAND 

AND 

ANTHONY M. KUNESCH 

PHILOSOPHICAL LIBRARY- 19S3 
NEW YORK 

The science of rocketry can trace its 
history back to the days of the early 
Greeks when incendiary "bombs" were 
catapulted into besieged cities. So-called 
fire-arrows were used by the Chinese 
against the Mongols as early as AD 1232. 
The first European to arrive at a com
position of gun powder was Roger Bacon, 
the English Monk, in 1242. By the mid
dle-fifteenth century the rocket had be
come a full-fledged weapon and was 
used m many campaigns. Incendiary 
rockets, designed by Congrcve, were 
used during the Napoleonic Wars and 
were particularly effective against wood
en ships. 

During the twentieth century impor
tant research in rocketry was performed 
by the American, Robert H. Goddard. 
He began serious speculation about con
ditions in the upper atmosphere and in 
interplanetary space. Goddard advocated 
the use of liquid propellants and also 
proposed use of the multiple or step 
rocket. Verv few rockets were used dur
ing World ·war I; the one designed to 
combat hydrogen-filled Zeppelins was 
soon superseded by incendiary machine 
gun bullets. 

In 1927, a group of German enthusi-
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asts formed a rocket society which per
formed a number of experiments with 
rockets. The rise of the Nazis in Ger
many caused further emphasis on rockets 
for war purposes, especially since this 
type of weapon was not covered by the 
Versailles Treaty. The experiences of the 
German Society are interestingly record
ed in the book Space Travel. A great 
amount of material is contained on the 
history of the V-2 rocket as well as on 
other German rockets. Since 1945, fur
ther developments on rockets have been 
made in the United States, and a number 
of these missiles are described. 

The second half of the book is con
cerned with speculation on future space 
travel, and the problems involving many 
sciences. The interchange of messages be
tween the earth and the moon by short 
wave radio is discussed. An interesting 
possibility of precipitating carbon diox
ide by freezing on the dark side of the 
space ship is also mentioned. The space 
ship is considered to be a tiny planet, 
and indeed the creation by man of an 
artificial satellite is discussed. 

Although it has long been man's 
dream to soar into space, it is only re
cently that this dream has progressed 
from the stage of fantasy to something 
that is scientifically feasible. To overcome 
the earth's gravitational pull, a rocket 
must achieve a velocity of 7.8 miles per 
second. To achieve such a velocity, an 
acceleration of several times gravity 
would be necessary. Experiments with 
humans in the centrifuge have indicated 
that, with the proper pressure suits, man 
can experience accelerations up to 15 g's 
without permanent harmful effects. The 
human body would also experience a 
zero-gravity condition during a space 
flight. At present, however, 1 i t t 1 c is 
known of the possible ill efects of pro
longed exposure to zero gravity. 

It has been estimated that a space 
ship's crew of 3 men would consume 9 
pounds of food per day, or a total of 
189 pounds on a 3-weeks voyage to the 
moon. About 22 pints of water and 3369 
liters of oxygen would be required for 



the 3 men each day. From these consider
ations, it seems that physical limitations 
of men may provide problems almost as 
insurmountable as those provided by the 
mechanical equipment. 

Finally, the possibility of an ion-rocket 
utilizing nuclear energy is discussed. 

Whether or not man will ever "ride" 
such an atomic rocket ship remains to 
be seen. However, if even a portion of 
the speculation regarding space travel 
comes true in the next few decades, our 
century will be one of the most unique 
known to man. 
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PRECISION ASTRONOMICAL 
INSTRUMENTS 

R efracting telescopes, optics or complete 
instruments including dual-speed motor 
drives, in sizes 4", 6", 8", and larger. 

- OUR SPECIALTY -

is "hard-to-get" items, such as: profes
sional-type Mountings, Position F i I a r 
Micrometers, Solar Diagonals, Turret 
Eyepiece Holders, Spectrographs, Pro
jecting R eticles for guide telescopes, and 
others. 

All Instruments Customed and 
Beautifully Finished 

CARROLL & BOHANNON 
3415 Santa Carlotta St. 

La Crescenta, California 

• SPECIAL OFFER of the H.P. Wil
kins map of the moon. An attractive 
booklet. R educed size as published in 
The Strolling Astronomer. Handy for 
use at the telescope. 25 regular sections 
and several special sections. Price: 

Booklet and a 1-year subscription, 
new or renewal ----- -- ·----··--- __ $4.00 

Booklet and a 2-year subscription, 
new or renewaL __________________________ $6.00 

Booklet alone ---------------·-------·-----··-- $3.00 

Order from Editor, 1203 N. Alameda, 
Las Cruces, New M exico 

NORTON'S STA R-ATLAS and Reference
Handbook, latest edition 1950-----------$5.25 

ELGER'S MAP OF THE MOON, 
revised edition - --------------------------$1.75 

MOORE, Patrick, A GUIDE 
TO THE MOON ----- -- -------- -----------$3.95 

DAVIDSON, 111., ASTRONOMY 
FOR EVER n1 AN --------------- -------- -$5.00 

MINNAERT, M. , LIGHT AND 
COLOCR IN THE OPEN AIR--------$3.95 

BONNER DURCHMUSTERUNG, 
north ern parts, 40 large maps, 
available in la te summer 1954 

All domestic and foreign publications. 

Write for Free List 

HERBERT A. LUFT 
42-10 82nd Street 

Elmhurst 73, New York 

TELESCOPE MIRRORS 

* Finest quality Pyrex mirrors 6 
inch, aluminized and q u a rtz over
coated. 

* Elliptical Pyrex diagonals 1 
inch. 

* Imperfect mirrors refigured. 

"Optical Specialties" 
Each mirror figured by: 

Thomas R. Cave, Jr. 

CAVE OPTICAL COMPANY 
4 137 E. Anaheim Street 
Long Beach 4, California 

FOR SALE 

6-INCH , F:8 NEWTONIA ' REFLECTii'IG TELESCOPE 

Optics and barn ·!. Good optic:li qu:1 litY. l..: s,·d by Editor for lunar :mel planetary 

stut!i,·s 1939-'52. R eason.tbk pri,·v 
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