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Special Thanks 
for Special Help 

I 've just assumed the presidency of 
the NSA, replacing Tom Rogers 

who  is off to England for  a couple of 
years of graduate study. O n e  of my  
first and  most pleasant tasks is to 
thank all who  have donated s o  gener- 
ously. O n  behalf of all the volunteer 
workers who  give their time and  
energy to keeping the NSA going, ou r  
sincere thanks for your very kind 
support. This help has made it possi- 
ble for us to again avoid a n  increase 
in dues while still carrying out  ou r  
many programs. 

We also have a new Vice President 
of Activities, John Waldsmith, and  a 
new treasurer, Robin Wheeler. Work- 
ing together with these new officers 
and the old guard, we hope to make 
the NSA a n  even bigger a n d  better 
organization. 

The NSA was formed to help bet- 
ter understand, preserve and  pro- 
mote the antique stereograph but 
with our  continued growth to over 
2800 members, the membership in 
current stereo interest has exceeded 
those who  collect the older views. I 
feel there is room in our  organization 
to promote all types of 3-D, n o  matter 
what form. It is my intention to get 
ou r  regional meetings more active 
once again, with more regularity. 

Many of you in the past have been 
good enough to write to the officers 
suggesting changes and  improve- 
ments, and I hope you will continue 
to feel free to write to me. Only  if we 
know what you want from YOUR 
society can we make it more useful 
and interesting. Thanks again for 
your support. 

Cordon D. Hoffman 
President, NSA 
918 E. 4th St. Rd. #206 
Fond d u  Lac, WI 54935 
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Shake-up At the Top - 
Three New NSA Officers Named 

A ctually, there's no political in- 
trigue involved. I just couldn't 

resist the dramatic headline. Early 
this summer, NSA president Tom 
Rogers learned that he had been 
awarded a two year scholarship for 
graduate studies in his field of Victor- 
ian photography - in England! The 
unexpected offer (of a sort few if any 
of us could refuse) led to his missing 
the NSA 1990 convention in Man- 
chester and to his resignation as NSA 
president. 

This was also William Eloe's final 
year as NSA treasurer, having 
donated his very professional ser- 
vices to the group since 1986. Rela- 
tively small volunteer organizations 
like the NSA seldom find any compe- 
tition for official positions. Those in 
charge nearly always find themselves 
in the position of a draft board rather 
than an election board, and the situa- 
tion was no different for the NSA 
officers and directors meeting at the 
1990 convention. Having established 
an informal search committee to find 
members willing to fill the two posi- 
tions, only one day of talking to peo- 
ple who "declined the honor" was 
required before volunteers were 
found for both  jobs during the final 
hours of the trade fair. 

The new NSA president is Gordon 
D. Hoffman of Fond du Lac, Wiscon- 
sin. "Gordy" Hoffman is a well 
known collector of stereographica 
and served for some years on the 
NSA board as Regional Coordinator 
and as Consulting Editor of Stereo 
W o r l d .  (See "Special Thanks for Spe- 
cial Help" in this issue.) 

The new NSA treasurer is Robin 
Wheeler of Stevenson, Connecticut. 
Besides being a collector and dealer 
of stereographica, she has been an 
essential part of the team managing 
the Spotlight Auction at several NSA 
conventions. 

New NSA president Gordon Hoffman as 
seen at the 1989 trade fair in Portland, 
OR. 

The third new officer is John 
Waldsmith, who fills the newly 
created position of Vice President of 
Activities. The primary function of 
this office is the advance planning of 
conventions and the dissemination of 
information and advice to local con- 
vention organizers. The annual NSA 
convention has grown in both scale 
and scope into an event requiring 
considerable advance work by the 
local members and by the national 
group. Having volunteered in 1986 to 
chair the national site selection com- 
mittee, John Waldsmith has essen- 
tially been filling this role for some 
time now. In recognition of the size, 
complexity and importance of NSA 
conventions, the board made the job 
an official position and selected for it 
John Waldsmith, who was also a co- 
founder of the NSA and Stereo 
World's  first Editor. (See his letter in 
this issue.) 

OUR DEEPEST THANKS AND 
BEST WISHES TO BILL ELOE AND 
TOM ROGERS. 

Back to the Moon 
The feature in this issue represents 

one of those rare instances when 
Stereo Wor ld  reprints a major article 
from another source. The Apollo 
lunar missions of the early '70s were 
quite well documented in stereo for 
specific mapping, measurement and 
geological purposes by NASA. One 
of the few stereo enthusiasts who 
realized the extent of these historic 
stereographs was Earl Krause of the 
Stereo Division of the Photographic 
Society of America. Working with 
the Apollo program photography 
specialist, Mr. Krause obtained sev- 
eral of the most interesting image 
pairs from both orbit and surface 
exploration and carefully printed and 
trimmed each for proper alignment 
and window placement. (This wasn't 
always easy in the case of sequential 
pairs made by hand through space 
capsule windows or by space suited 
amateur photographers, as the un- 
usual shapes of some trimmed prints 
prove.) 

The images appeared in two arti- 
cles covering Apollo stereographic 
technology in the December '70 and 
April '73 issues of the PSA Journal. 
The early '70s were definitely a low 
period for the presentation of 3-D 
photos in magazines, but Mr. Krause 
was a dedicated promoter of free 
viewing as the key to wide acceptance 
of stereography in the media. (He 
had defined 16 major methods with 
50 variations.) He had at least three 
rubber stamps with different meth- 
ods of learning free vision, and one 
or another of these quickie lessons 
appeared on the backs of his stereo 
prints. Both of the lunar 3-D articles 
in the PSA Journal devote two thirds 
of a page to his various techniques for 
learning the art, and the first sets of 
pairs in each article have fusion spots 
centered between or below them. Just 

(Continued on page 31) 
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Letters 
Out From Underwood 

0 ne of Underwood's early pho- 
tographers was W.H. "Dad" 

Martin of Ottawa, KS who perfected 
and patented the process of making 
the huge watermelon or ear of corn 
on a hay wagon or a jack rabbit 
jumping over a ,car. Martin later went 
out on his own with these "trick" 
stereos and later founded the 
National Sign Co. in Ottawa. 

Don Huls 
Chadron, NE 

3-Digitized 
I had heard it through the Amiga 

grapevine. The Stereo World maga- 
zine May / June issue was the maga- 
zine to get if you were into computer 
3D. Hoboy was I happy to get it. I was 
hoping for a pair of color side-by- 
side L/R photos around 5cm x 5cm. I 
could not believe my eyes when I 
opened the magazine! Page after page 
of great photos. I have been digitizing 
them all. I'm using Digiview and 
Haitex's X-SPECS 3D glasses with 
the Amiga 2500 computer, I've never 
seen anything so nice or easy. 

I think you will find more and 
more Amiga people joining NSA, it's 
what we have been looking for. 

Can we have more claymations? 
Thanks for all the work it took to 

get a quality magazine out, please 
put together another color issue. 

W.E. Benson 
Escondido, CA 

Polaroid & View-Master 
Don't Mix 

I would like to offer the following 
advice to anyone who uses a View- 
Master Personal Stereo Camera: Do 
not use Polaroid Instant Slide Film in 
this camera. The film will work all 
right in the camera, but due to its dif- 
ferent material and thinness relative 
to conventional slide film (Koda- 
chrome, etc.) the film cutter cannot 
cut the images out properly. Yes, I 
found out the hard way. 

Edwin Clements 
Winston-Salem, NC 

Convention History 
Correction 

I really enjoyed the March/April 
1990 Stereo World. It is hard to 
believe we are starting the 17th year. 
The articles on the past conventions 
and auctions were very interesting 
and brought back a lot of memories. 
To put the record straight, the first 
NSA Convention (we called it a Trade 
Fair) was held Memorial Day week- 
end in Columbus, Ohio, 1975. This 
was a joint venture with the Ohio 
Camera Collectors Society. At that 
event we had an auction which was 
run by NSA President Rick Russack. 
We also had a banquet and two 
speakers. The Trade Fair and Exhibits 
were outstanding. The second 
annual convention was held in Chi- 
cago in 1976. This was done jointly 
with the Chicago Photographic Col- 
lectors Society. Again, Rick Russack 
ran the auction along with members 
of the Chicago group. The Trade Fair 
was huge, possibly the largest ever 
held in Chicago, even to this day. The 
Board of Directors decided after Chi- 
cago to look for a site for our own 
independent annual meeting. 
Through my work with the Ohio 
Historical Bicentennial Project, I 
made a contact with the Canton Art 
Institute who were very interested in 
hosting our group. From 1977 to 
1981, the NSA Convention was held 
at the Cultural Arts Center in Can- 
ton, Ohio. In 1981, we realized we 
had outgrown the facility plus many 
members were tired of the long travel 
from the far west, the east and south. 
Thus the event began moving, trying 
to serve the many regional interests 
of the membership. As the Conven- 
tion has grown, the choice of sites has 
been reduced by our needs. Few 
hotels are being built with rooms 
large enough for our trade fair, pro- 
grams, etc. 

In 1986, I volunteered to be chair- 
man of the annual site selection com- 
mittee. It is my job to search out 
appropriate locations and attempt to 
point the regional volunteers in the 
right direction. Next year the Con- 
vention will be in San Antonio, 
Texas. Tom Rogers and I found an 

outstanding facility which will make 
San Antonio a top notch event. Con- 
vention dates are Tune 20 - 23, 1991. 
A contract has been signed with the 
Grand Wayne Center in Fort Wayne, 
Indiana for a convention there 
August 14 - 16,1992. 

We need regional workers to help 
with the conventions. Volunteer if the 
annual Convention is in your region 
or contact me if you know of a good 
site. Major factors are size and cost. 
Most sites I look at are too small or 
cost too much. 

I look forward to seeing you in San 
Antonio in June of 1991. 

John Waldsmith 
Box 191 
Sycamore, OH 44882 

Fired Up 
As a 17-year-old reader of my 

father's Stereo World marrazines. I 
would like to commend t i e  stereo 
World staff for producing a maga- 
zine that has the potential to fire up a 
stereo photography interest in read- 
ers of all ages. After picking up and 
reading my first copy a couple of 
years ago, I was eager to experiment 
with taking my own stereo photo- 
graphs. Today, using two inexpensive 
35mm cameras, taking and mounting 
my own color stereo prints is one of 
my growing hobbies. 

In fact, this past spring my father 
urged me to submit some of my work 
to the summer 1990 Marblehead Fes- 
tival of Arts photography exhibit. I 
was doubtful, but I did select three of 
my best pairs, mounted them in a sin- 
gle frame, and hung a pair of viewing 
glasses on the side. To my surprise, it 
was accepted for display during the 
Festival as the onlv one of its kind! I 
later learned that my entry was such 
an attraction at the exhibit that the 
photographer whose picture was dis- 
vlaved next to mine made a com- 
plaint because nobody was looking 
at his! Just another example of how 
stereo photography never fails to 
attract crowds of fascinated people 
wherever it happens to pop up. 

Gregg Wolfson 
Salem, MA m 
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Lunar Stereo Photography 
by Leon J. Kosofsky 

I N CARRYING OUT its program 
for exploring the moon, the 

National Aeronautics and Space 
Administration has taken a great 
number of photographs. This is not 
surprising, since the importance of 
photography in scientific exploration 
is widely recognized. What is not so 
well known is that much of this lunar 
photography is stereoscopic. 

This article, which describes the 
different types of stereoscopic photo- 
graphs of the moon, is illustrated, 
naturally enough, with the most 
spectacular examples I could find. 

The moon has been photographed 
in stereo both from orbiting space- 
craft and from the lunar surface 
itself. There is much more material in 
the former category, partly because it 
has accumulated over a longer period 
of time. The five Lunar Orbiter mis- 
sions, which operated between 
August 1966 and August 1967, cov- 
ered many parts of the moon stereo- 
scopically, in addition to photo- 
graphing more than 99% of the entire 
lunar surface monoscopically. The 

Surveyor missions, operating on the 
lunar surface in about the same time 
period, produced thousands of 
monoscopic photographs. They 
could not photograph in stereo 
because the single television camera 
on each spacecraft maintained a fixed 
viewpoint as it was aimed in various 

directions. The first two manned 
missions to the moon, Apollo 8 and 
Apollo 10, provided further oppor- 
tunities for stereo photography from 
orbit, but stereo photography from 
the lunar surface begins with Neil 
Armstrong's "small step" on July 20, 
1969 (Figure 2) .  

Fig. I :  Apollo 10 lunar orbit rendezvous sequence. All photos from NASA unless other- 
wise noted. 
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Before explaining the deliberate 
acquisition of stereo photography 
from orbit, I wish to point out that 
the remarkable stereo quality of Fig- 
ure 1 was quite incidental. In the 
Apollo 10 mission the Lunar Module 
and the Command-Service Module 
were operated independently in lunar 
orbit for the first time. In order to 
provide a detailed permanent record 
of the rendezvous maneuvers. an 
astronaut in each module took a 
sequence of photographs of the other 
module. Figure 1 comprises two con- 
secutive frames of the sequence 
exposed from the Lunar Module. The 
relative motions between exposures 
show the nearby Command-Service 
Module floating far above the lunar 
surface. 

The systematic exposure of stereo 
photographs from an orbiting space- 
craft is the same, in principle, as pho- 
tographing portions of the earth's 
surface from an airplane. When the 
latter is done for the purpose of mak- 
ing maps (the most common techni- 
cal application of stereo photogra- 
phy), the airplane carries a single 
wide-angle camera aimed directly 
downward. The time interval 
between exposures is selected to pro- 
vide an over la^ of somewhat more 
than 50% on successive frames. In 
this way, every pair of successive 
frames in the strip is a stereo pair. By 

lse alignec 
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Fig. 2: "One small step. . ."Astronaut Arm 
July 20, 1969 (Apollo 11). 

examining and measuring these pho- 
tograph pairs in a stereoplotting 
instrument, photogrammetrists can 
plot a topographic map of the entire 
strip of terrain. Broad area coverage 
is built up by the overlap of adjoining 
strips. 

Stereo photographs can also be 
taken from an airplane with a single 
narrow-angle (i.e., telephoto) cam- 
era, by aiming the camera conver- 
gently. For example, the photogra- 

[strong's footprint on the moon, 

pher can tilt the camera forward 
before flying over a target area and 
then tilt it backward to photograph 
the same area. The resulting stereo 
pair has to be photographically 
"rectified" before it can be studied 
under an ordinary stereoscope. 

We have stereo photography of 
both kinds from spacecraft in orbit 
around the moon. The examples 
shown here (Figure 3 through Figure 
8) are all of the first type; i.e., a wide- 
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angle camera was kept in a fixed atti- 
tude during a sequence of exposures. 
I have not included examples of con- 
vergent orbital photography because 
of the lack of suitably rectified 
prints. All of the analysis of the con- 
vergent stereo photos has been 
accomplished so far with the aid of 
special stereoplotters which make 
rectified prints unnecessary. 

Figures 3 and 4 are stereo pairs 
which were exposed during the fifth 
Lunar Orbiter mission. Each Lunar 
Orbiter spacecraft had a photo- 
graphic system with a dual camera. Fig. 3: Lunar rille in Schroter's Valley resembles Earthly riuers. 
During an exposure sequence, each 
operation of the camera exposed a 
high-resolution frame and a wide- 
angle frame on the same roll of film. 
The portion of the moon covered by 
the high resolution exposure was in 
the center of the wide-angle frame. 
The sequence could be automatically 
timed to produce a continuous strip 
of monoscopic high-resolution cov- 
erage and a broader strip of stereo- 
scopic coverage simultaneously. 

Figure 3 consists of two frames 
exposed directly downward from 
positions 22 miles apart on an orbit 
85 miles above the lunar surface. The 
spacecraft was in polar orbit, passing 
from south to north at a speed of one 
mile per second. The left-hand frame 
was the more northerly. The sun was 
low in the east, so that lunar hills cast 
shadows toward the bottom of the 

Fig. 4:  Tobias Mayer Dome (Lunar Orbiter). 

page. 
The stereo pair shows a portion of 

Schroter's Valley, a chasm about four 
miles wide and three-fourths of a 
mile deep which zigzags for over 150 
miles across a plateau in the north- 
west quarter of the moon's front side. 
Within the flat floor of the vallev a 
second, sinuous rille is carved about 
two hundred yards deeper. The 
tightly meandering course of the 
inner rille is certainly reminiscent of 
many terrestrial rivers. Many geolo- 
gists ascribe the origin of lunar sinu- 
ous rilles to a fluid flow of some sort. 
The ridge in the upper left portion of 
the stereo pair stands about a mile 
above the plateau. 

Figure 4 is centered on a highland 
ridge which stands about a mile and a 
quarter higher than the surrounding 
Ocean of Storms. The ridge is 22 
miles long, and is bordered on the 
west (bottom) by a broad, low dome. 
This dome, which exhibits an elon- 
gated crater at its summit, is believed 
to be of volcanic origin. A sinuous 

Fig. 5: Unusual horn-like ridges appear on the floor of a crater on the far side of the moon 
(Apollo 8) .  
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rille meanders across the bottom of 
the picture, detouring around the 
base of the dome. The exposures 
were made from an altitude of 68 
miles. 

I refer the reader who would like to 
know more about Lunar Orbiter 
photographs to The Moon  as Viewed 
by Lunar Orbiter, by Kosofsky and 
El-Baz. This book of photographs, 
which was published by the Govern- 
ment Printing Office as NASA Spe- 
cial Publication No. 200, includes 
Figures 3 and 4, as well as two other 
stero pairs, in the form of anaglyphs! 

When men began orbiting the 
moon, beginning with Apollo 8, 
opportunities were provided for add- 
ing to the photographic coverage 
already available from Lunar Orbiter 
missions. Like the Lunar Orbiter 

Fig. 6: Crater Goclenius with rilles (Apollo 8). 

- - 
avalanches. The tGiee horn-shaped 
ridges on the northern half of the 
crater floor are quite unusual features 
whose origin is hard to explain. The 
crater is located at the base of the ter- 
raced wall of the much larger crater 
Keeler (shown in Figure 7), and the 
configuration of the terraces is well 
exhibited in the southeast quarter of 
the stereo pair. 

Orbital stereo photography does 
not have to be taken with the camera 
pointed downward, although that is 
the best attitude for mapping appli- 
cations. In order to apply the advan- 
tages of stereoscopic examination to 
interesting lunar features located at 
some distance from a given mission's 
orbital track, the astronauts have 
also made oblique stereoscopic expo- 
sures, such as Figures 6, 7 and 8. 

Since thGcrater Goclenius (in the 
foreground of Figure 6) was about 
170 miles south of the orbital track of 
the Apollo 8 spacecraft, it was neces- 

wide-angle camera, the Hasselblad 
camera aboard the Command Mod- 
ule had an 80mm lens and a 70mm 
film format. Not being equipped to 
compensate for forward motion, it 
was not capable of the same resolu- 
tion. On the other hand, the fact that 
the film would be brought back to 
earth in the Command Module elimi- 
nated the need for on-board process- -. - ing and readout equipment. @ 

Figure 5 is an Apollo 8 stereo pair 
exposed on the moon's far side. It 

P shows a crater 17 miles in diameter 
with steep internal walls about one ; 
and a half miles high. The base of the 
south (bottom) wall is obscured by 
deposits which suggest verv large 

Fig. 7: Oblique view of Keeler Crater, about 90 miles in diameter, on the moon's far side 
(Apollo 11). 

sary to tilt the camera to the south 
and to use a lens of 250mm focal 
length. Aerial photographs which are 
not tilted enough to include the hori- 
zon are called "low obliques." 

Goclenius, about 35 miles in diam- 
eter, is near the southern border of 
Mare Fecunditatis. It is crisscrossed 
by a network of linear rilles, the most 
prominent of which extends a long 
distance across the mare surface out- 
side the crater. The linear rilles are 
clearly different in appearance from 
the sinuous rilles seen in the preced- 
ing figures. Most geologists consider 
them to be graben; i.e., elongated 
depressions which result from the 
downward displacement of the rock 
mass between two parallel faults. 
Examples of terrestrial graben are the 
Jordan river valley, and the upper 
Rhine valley. 

Figure 7, a "high oblique" pair 
showing the far side crater Keeler, 
was taken from the Apollo 10 Com- 
mand Module. The crater, which is 
about 90 miles across, was far to the 
south of the orbital track. Its crene- 
lated rim crest and terraced inner wall 
are well exhibited here. The hazv 
appearance of the right-hand pic- 
ture's left edge is a result of one of the 
occasional nuisances of Command 
Module photography -window 
contamination. Waste water has to be 
ejected from the Command Module 
periodically, and some of it lands on 
the windows as frost. After a while 
the frost sublimates away, leaving the 
window nearly, but not quite, as 
clean as before. Incidentally, the 
crater name was approved only a few 
months ago, at the 1970 meeting of 
the International Astronomical 
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and repeat the exposure. This 
method can produce excellent stereo 
pairs for unaided viewing when the 
following conditions are met: 

(1)the subject being photographed 
has not moved; 

(2) the camera pointing direction 
has not changed between exposures; 
and 

(3) the sideward separation of the 
two camera positions is comparable 

Fig. 8: Tsiolkovsky Crater (Apollo 12). to the normal human eye separation. 
It is fortunate that some deviation 

Fig. 9: Astronaut Aldrin unloading science experiment package from the Lunar Module; 
movement anomaly in left arm (Apollo 11). 

Union. Lunar Orbiter photographs 
~rovided the basis for the naming of 
all but a dozen or so major features of 
the moon's far side. 

Figure 8 shows the most conspicu- 
ous of all the far side landmarks, the 
crater Tsiolkovsky, at a distance of 
350 miles. Discovered on the first 
photographs ever taken of the far side 
of the moon by the Soviet spacecraft 
Luna 111, the crater was named in 
honor of the Russian schoolteacher 
who ~rovided a theoretical basis for 
solvinp: some of the fundamental 

of space travel. 
Tsiolkovskv, which is 140 miles , . 

across, can be considered a very large 
crater or a small circular mare. Its 
floor is largely flooded with a 
smooth deposit of dark-toned mate- 
rial with the appearance of a particu- 
larly fresh mare surface. A striking 
superficial resemblance to Crater 
Lake National Park, in Oregon, is 
provided by the light-toned central 
peak, which stands out above the 
mare surface. Of course the origin of 
Crater Lake, which is much smaller 

and is flooded with real water, is 
entirely different from that of 
Tsiolkovsky. 

The photographic workhorse on 
the lunar surface has been the 70mm 
Hasselblad Data Camera. This cam- 
era is attached to the Remote Control 
Unit on the front of the astronaut's 
suit, so that his hands are free while 
he carries it around. It is equipped 
with a 60mm Biogon lens and a glass 
focal plane plate which bears a 1 cen- 
timeter reseau grid to facilitate pho- 
togrammetric analysis. The camera 
was designed to withstand the 
extremelv harsh surface environment 
and to be readily operable by an 
astronaut wearing his cumbersome 
suit and gloves. 

The data camera, having a single 
lens and shutter, is not a stereoscopic 
camera. Nevertheless, a few stereo 
pairs were exposed during the Apollo 
11 moon walk, and more of them 
were explicitly planned and carried 
out on Apollo 12. The astronaut's 
technique was simply to take a pho- 
tograph and then to step sideward 

from these conditions can be toler- 
ated, because none of the examples 
shown here (Figures 2,9 and 10) com- 
pletely fulfills all of them. 

Figure 2 is Neil Armstrong's ste- 
reoscopic record of his carefully- 
made bootprint. It has achieved wide 
circulation as a monoscopic photo- 
graph because it so graphically brings 
the lunar surface within the realm of 
experience of any viewer who has 
ever walked on snow or mud. The 
stereoscopic view of course adds 
immediacy to this impression, but it 
does more than that: it is a source of 
quantitative data on the soil mechan- 
ics of the surface material at Tran- 
quility Base. By examination with 
the aid of a stereocomparator, one 
can measure the depth of every por- 
tion of this bootprint and the angular 
relationships between its facets. 
These measurements can be related to 
the astronaut's weight (one-sixth his 
earthly weight, of course) to yield 
scientifically significant data. To the 
truism that a single picture is worth 
several thousand words, one could 
add that a stereo pair is worth all 
that-~lus a lot of numbers. 

In order to aim his camera down- 
ward, Mr. Armstrong had to bend 
forward at the waist. He bent at a 
slightly different angle when making 
the second exposure, thus violating 
one of the rules for stereoscopic 
exposures. The resulting misalign- 
ment was kept within tolerable limits 
in Figure 2 by cropping the area cov- 
ered. It can be corrected completely 
by photographic rectification. 

Figure 9 shows Astronaut Aldrin 
in the process of unloading the Pas- 
sive seismic Experiment Package 
from the Apollo 11 Lunar Module. 
The Laser Ranging Retro-Reflector, 
which was the other scientific experi- 
ment to be emvlaced on the lunar sur- 
face, is seen in its stowed position. 
Since Col. Aldrin was working stead- 
ily at the time, his left arm changed 
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position between exposures. In addi- 
tion, the thickness of the Portable 
~ i f e ' s u ~ ~ o r t  System package on the 
back of his suit appears exaggerated 
(it is actually about 12 inches) indi- 
cating an excessive separation of the 
two camera positions. 

In Figure 10, Apollo 12 Astronaut 
Charles Conrad is shown examining 
the Surveyor 111 television camera. 
The Avollo 12 Lunar Module landed 
just outside the rim of the crater in 
which the unmanned Surveyor 
svacecraft had landed 31 months ear- 
lier. During their second excursion on 
the lunar surface, Astronauts Conrad 
and Bean walked down to observe 
and photograph the spacecraft and 
details of the lunar surface which it 
had itself manipulated and photo- 
graphed. At the time of this stereo 
exposure, Conrad was wiping the 
mirror of the television camera to see 
how the dust coating adhered to it. 
The Lunar Module can be seen on the 
horizon in this unconventionally 
mounted stereo pair. 

When Bean stepped sideward on 
the sloping surface to take the second 
photo of the pair, the camera was at a 
different elevation. In the figure this 
deviation from the stereoscovic 
requirements is compensated by rota- 
tion of the images. In actuality on the 
moon, Surveyor 111 is only tilted 
about 12O from level. Subsequent to 
the photography, the astronauts 
removed the television camera and 
the scoov of the Soil Mechanics Sur- 
face Sampler (shown near Conrad's 
left knee), for laboratory study. 

Fig. 10: Astronaut Conrad examines Surveyor 111 after lea~ling Lunur  Module  (Apollo 
12). 

The most important scientific 
requirement for lunar surface pho- 
tography is the support of the lunar 
geology experiment. The conclusions 
which can be drawn from the study 
of returned lunar samples depend on 
knowing just where the samples were 
located originally, both with respect 
to each other and to visible surface 
features. Since precise information of 
this sort is best recorded on stereo- 
scopic ~hotographs, the Apollo 12 
astronauts used the stereo exposure 
method described above to dbcu- 
ment several dozen samples. 
Although these stereo pairs are not 
generally suitable for unaided view- 
ing, photogrammetrists at the U.S. 
Geological Survey have successfully 
employed stereoplotting instruments 
to extract the required data from 
them. 

NASA has been developing a real 
stereoscopic camera to use in place of 
the Hasselblad for the support of the 
lunar geology experiment. Called the 
Lunar Geologic Exploration Camera 
(LGEC), it was designed to expose a 
triad of photos simultaneously on 
35mm film. Two stereo lenses of 
35mm focal length are located - 
l5Omm apart, with their axes paral- 
lel. This stereo base is, of course, 2- 
1 / 3  times the human eye separation. 
A telephoto lens of 100mm focal 
length is located between the stereo 
lenses to photograph the background 
in finer detail. Sets of color and 
polarizing filters with precisely mea- 

sured characteristics are provided, 
and the image of a level bubble is 
recorded to facilitate the determina- 
tion of camera tilt. 

Unfortunately, NASA has recently 
experienced difficulties in getting 
these cameras delivered in a model 
fully qualified for safe and reliable 
operation on the lunar surface. For 
this reason, the forthcoming Apollo 
14 mission will not carry an LGEC. 
At this writing, 1 do not know when a 
qualified LGEC will be available, and 
it is even possible that the remaining 
Apollo missions will be carried out 
without this potentially valuable 
scientific tool. (See Stereo World 
Nov. /Dec. '88, page 21.) 

NASA has successfully employed 
one other kind of stereoscopic cam- 
era on the moon. This is the Apollo 
Lunar Surface Closeup Camera 
(ALSCC), which provides a squir- 
rel's-eye-view of the surface. It is a 
fixed-focus self-powered flash cam- 
era, whose twin 46mm lenses are 7Y4 
inches away from the sharpest object 
plane. A hood which extends from 
the lenses to this plane serves to 
exclude sunlight from the 3 x 3 in. 
portion of the lunar surface being 
photographed. 

In operation the astronaut, who 
carries the camera around like a 
walking-stick, gently places the 
flange at the end of the hood against 
the surface. He then pulls the trigger 
located on the handle to initiate a 
flash exposure and automatically 
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