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Stereo Wedding Memories 

0 ur views this issue were both 
sent to us by Don Mudge in 
New Hampshire. The first was 

taken just after a wedding in 1953, 
showing the happy bride and 
groom about to drive off from a 
snowcovered parking area. This 
fun view includes parts of two 

vintage cars and a nice look at 
clothing styles of the times. It is in 
an older-style (gray with red edges) 
Kodachrome cardboard mount. 

The unusual thing about Don's 
discovery of this view (and the 
others in the same set) is that it 
did not come from some pur- 
chased lot whose original owner 
is unidentified and unknown. 
Instead, Don hammed to become 

acquainted with the woman 
shown in the dew, who still 
appreciates the way stereo photos 
can allow you you re-visit the past. 
Don explains: 

"Doing volunteer transportation 
for the elderly at church about 
seven years ago I met Rita Brown. 
She is 83. Early on she showed me 
her 3-D wedding pictures like she 
does to everybody, even if you've 
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doesn't recall h e  photographer's 
name." 

Mrs. Brown provided Don with 
the story behind the slide that she 
was kind enough to share with us: 

"In 1953 I married Simon Brown 
in my home town of Worchester, 
Massachusetts. By 1960, Simon 
had thirty years in the military 
and retired from the Air Force as a 
Lieutenant Colonel at Harmon 
AFB, Newfoundland. He died in 
1986. We had a wonderful life 
together and I miss him dearly. 

(Contimrcd on pcyc 3) 
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Comments 
and Observations 
john Dennis 

Remembering 

"P Wing here" was the way he'd 
announce himself on the 

0 phone, quickly launching into 
generous praise of the latest issue 
of Stereo World, criticism of a par- 
ticular article, or a minor tirade 
against an affront to stereoscopic 
principles by those behind some 
recent film, book, viewer or other 
piece of stereo related equipment. 
More often than not, his conclu- 
sion regarding the latter would be 
something like, "those poor bas- 
tards don't know what they're 
doing." 

The last time Paul Wing called, 
in late February, was to inform me 
that inoperable tumors in his 
digestive system were leaving him 
increasingly malnourished and 
weak, and that he was certain he 
wouldn't last the year. I can't 
remember my end of the conversa- 
tion-I know I avoided the worst 
cliches, but most of what I said 
must have been pretty lame. It was 
a genuine but painful honor to 
have been on the list of people he 
called. After assuring me that there 
was surprisingly little pain 
involved, and that although in a 
wheelchair he was going through 
his collection and tying up loose 
ends, he turned the conversation 
to his favorite viewers, especially 
praising again the design of one of 
the rarest of all, the Vanco 
overlunder album viewer from 
Brazil. 

Less than two weeks later, on 
F(wh $2002, Paul Wing died in 

e caption for the stereo of the 
sculpture in "Documenting 

911 1 in Depth" (bottom of page 
5 Vol. 28 No. 4) was incorrect on 1 
two counts. First, the damaged 1 

Fritz Koenig sculpture had already . 
been moved from the landfill to 

i Battery Park in lower Manhattan 
as a memorial. Second, the land- 
fill where the WTC debris was 
taken is on Staten Island, not in 
New Jersey. - d 

his sleep, a day before his 89th 
birthday. Jon Golden, reporting 
Paul's death via the internet, men- 
tioned seeing him only days before 
when, "...he was bedridden--but 
he was full of piss an vinegar, play- 
ing duets with Bob Brackett, on his 
harmonica, and surrounded by 
family and friends. Should we all 
have such a long and full life like 
Paul's!" 

Having invited people to send 
in their remembrances for a 
memorial article in this issue, I 
realized that I ought to gather 
some thoughts about Paul myself. 
Among all the MANY things he did 
for stereo, both historic and con- 
temporary, was his contribution of 
exceptional articles to Stereo World. 
The extent of his knowledge and 
the quality of his research helped 
make the magazine what it is and 
inspired other contributors to 
strive for similar levels of quality. 

Recalling his reference to the 
Vanco viewer in his last phone 
call, I looked up the two articles he 
wrote about it (SW Vol. 9 No. 4, 
page 23 and Vol. 14 No. 1, page 
40). This led to some long sessions 
of browsing through his articles- 
contributions to the study of 
stereo imaging that should long 
outlast all of us and our personal 
memories of their author. In the 
early years of the magazine, his 
"Equipment Notes" column helped 
expand regular coverage into the 
area of active stereo photography. 
Many of us first learned of the 
existence of the unique Cades 
Stereo Lending Library thanks to the 
Paul Wing article in Vol. 14 No. 6, 
page 22. The devilishly playful 
French tissue B.K. Diableries would 
be little more than rumored won- 
ders for many of us, perhaps to be 
seen under glass on a dealer's table, 
if not for Paul's extensive feature 
in Vol. 11 No. 1, page 22-itself an 
expansion of his earlier article in 
Vol. 1 No. 4. 

Our first color issue included a 
Paul Wing cover feature detailing 
the history and design of that ele- 
gant, late 19th century color stere- 

ography process The Ives Kromskop 
(Vol. 15 No. 1). Four of the color 
stereo images provided by the sys- 
tem's additive glass positives were 
reproduced, and we hope to pre- 
sent more Kromskop images from 
the collection in an upcoming 
issue. That same now collector's 
item, out of print issue also includ- 
ed The Hidden Magic of Tinted Tis- 
sues by Paul, illustrating the dra- 
matic color effects of viewing by 
back vs front lighting. 

Some Special Stereoscopes in the 
color issue Vol. 16 No. 2, page 9 
illustrated some of the most ornate 
and complex viewers ever made 
and gave readers a hint of the 
amazing collection that would 
later make possible an entire book 
on the subject. In that same issue, 
the short article Hypers by Walk, 
Water, Wire & Wing concluded 
with an offer by Paul to give per- 
sonal advice on shooting hyper- 
stereos to anyone wishing to send 
him samples of pairs they were 
having problems with. In 1991, 
"Les Theatres de Paris" provided a 
detailed look into French tissues 
illustrating plays, operas and fairy 
tales in the color issue Vol. 18 
No. 1. 

It was about this time that Paul 
Wing started concentrating more 
intensly on his book project, 
resulting in the 1996 publication 
of Stereoscopes: The First One Hun- 
dred Years. As much as we missed 
seeing more articles, this monu- 
mental, encyclopedic history of 
stereoscopes was easily the equive- 
lent of dozens of articles, to say 
nothing of the time and energy 
involved. By the time of the book's 
completion, Paul's outward appear- 
ance had clearly gone from tall 
and energetic to thin and frail. But 
even sometimes needing help 
negotiating stairs, he actively 

(Corpimud on page 41) 

editor concerning any stereo-related matter 

orld. olease wnte to lohn Dennis, Stereo 
~orld'~ditoria1 Office, 561 0 SE 71 st Ave., 
ortland, OR 97206. 
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Mas thead Biographies: NSA President 

~ a v  Ann Sell 

they are actually very real 
nteresting individuals. This 
mpts to introduce them to 
membershipsspecially 

M ary Ann Sell is a third gener- 
ation native Cincinnatian 
who loves all things 3-D. 

Married to her husband, Wolfgang, 
in 1975, she became a member of 
the National Stereoscopic Associa- 
tion in 1983. She was elected to 
the VP position in 1996 under 
Larry Moor and moved up to the 
presidency in 2000. She is finish- 
ing up her 1st term and will begin 
her second after the Riverside 2002 
convention. Although specializing 
in View-Master she and her hus- 
band have amassed a large collec- 
tion of stereo view cards and view- 
ers, cameras, lenticular images, 
anaglyph pictures 
and many other 
stereo formats. 

Her lifelong 
love affair with 
View-Master 
began when she 
was five years old 
and her mother 
would take her to 
the Cincinnati 
Public Library 
every week to 
"borrow" a Model 
"C" viewer and an 
assortment of 

reels. Each week, they "renewed" 
the viewer and "borrowed" a new 
set of reels until she exhausted the 
library's inventory of reels. A few 
years later, she was given her own 
viewer and a few sets of reels as a 
birthday present. 

In 1983 when she was visiting 
an area flea market her View-Mas- 
ter collecting experience really 
began. She spied a black Model 
"C" viewer and a small box of reels 
for $1.00. Exclaiming that she 
"always loved those things", the 
set was bought without any hag- 
gling. 

From this small box of reels 
grew the current collection, which 
exceeds 30,000 reels. Today, the 
Sell's are among the foremost 
View-Master collectors and THE 
foremost authority on View-Master 
history in the world. (This title was 
bestowed by Charley Van Pelt- 
who has worked for the company 
since 1947.) They don't claim to 
have the largest View-Master col- 
lection in the world, but they 
probably do have the best "quali- 
ty" collection. 

Realizing the need for more 
information about View-Master 
products, in 1994, they wrote a 
book about the history of View- 
Master viewers, which was pub- 
lished by 3-D Book Productions in 
The Netherlands. The book was 
accompanied by six View-Master 
reels. This publication was well 
received in the stereo community. 
It is the continuing quest to pro- 
vide accurate, detailed information 
about View-Master history that 
prompted a second book-"View- 
Master Memories". This is a self- 
published historical document 
written by Mary Ann and Wolf- 
gang detailing the history of the 
View-Master company from 1939 
through 2000. 

Not only active in stereo collect- 
ing, Mary Ann is a View-Master 
photographer and has a twinned 
Elph APS set up that she takes 
whenever she travels. Stereo 
research and history are one of her 
passions and together with Wolf- 
gang she helps run the Oliver 
Wendell Holmes Stereoscopic 
Research Library located in 
Cincinnati, Ohio. 
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'50s Flavored Finds (Continued I- mt CV) 

"because she's in it and still 
around to pose again for 3-D." 

Thanks Don and Mrs. Brown, for 
sharing these views. am 

When we hired a photographer to 
do our wedding in 3-D, it was so 
expensive everybody thought it 
was crazy, but now these pictures 
are priceless memories." 

Mrs. Brown recently posed for a 
"now" stereo portrait, taken by 
Don and included here as our sec- 
ond view. "She's a perfect subject 
for ['50s Flavored Finds]," adds Don, 



Stereo inithe 
21st Centuw 
review by John Dennis d 

ith the recent publication of 
the revised edition of John w Waldsrnith's 1991 Stereo 

Views, An Illustrated History and 
Price Guide, I looked up what I had 
said in my first review (SW Vol. 18 
No. 1, page 13). Although the ways 
stereoviews are bought and sold 
has changed considerably since 
1991, the significance of this guide 
in both its original and updated 
form remains essentially the same. 

To shamelessly quote myseIf: 
In the collecting of stereo images, the 

days of easily found bargains and gems 
have been over for some time, and a 
major cdkction of any size can involve 

Stereo Views, An Illustrated 
History and Price Guide, 2nd 

Edition 
by John Waldsmkh, Krause Publications, 

2002. ISBN: 0-87349-409-1 Softco~r, 
7x10 inches, 336 pages, 300+ photos. 
524.95 plus 52.95 shipping in the U.S. 

Canada and other countdes add S1.Z 
Money order, personal check, 

Mastercard or Visa accepted. Allow 
2 weeks for shipping. Make payable 

to John Waldsmkh, PO Box 83, 
Sharon Center, OH 44274. 

All books will be author signed. 
Please request personal inscriptions. 
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most other cdlectibies, stereographs 
have had no single comprehensive listing 
or price guide easily available to the gen- 
eral public. Darrah's 1964 book as well as 
his 1977 book are out of print and were 
not marketed by a major publisher with 
wide distribution. A few antique price 
guide books have included listings of the 
most basic types of views, and books or 
artides on collecting photographica have 
covered views as a subcategory, but any- 
one wanting more &tailed information 
needed to find sale lists from dealers, 
visit trade fairs or track the prices realized 
at auctions. 

John Waldsmith's new book has now 
permanently changed that situation, 
moving stemviews more completely 
than ever before into the mainstream of 
organized collecting. . . . While any par- 
tkular price mentioned in the book may 
of course be debated, the general effect 
should be to reassure those paying, for 
instance, $60 f q  a Muybridge view of 
Akatraz that they arenlt being ripped off, 
and to wam them that paying much 
more than $1 for a pirated view of San 
Francisco's Seal Rocks is unwise. 

Since 1991, stereoview collectors 
have seen auctions-via mail, 
phone or internet-become the 
predominant means of buying 
views outside of actual photo- 
graphica trade shows or the annual 
NSA convention. As the winning 

bids at these auctions can vary 
considerably, even between items 
that would sell for identical prices 
at a trade show table, a guide like 
Stereo Views becomes even more 
useful for the novice collector. 
Price evaluations are of course up 
from the first edition, but in many 
cases by less than $5 for particular 
views, while those for several 
boxed sets have nearly doubled. 

The collecting scene has 
changed considerably with the 
advent of internet auctions, the 
entry of some major New York auc- 
tion houses into view sales, the 
retirement of some previously very 
active dealers, and the frequently 
heard complaint that "there's just 
less out there". Some of the best 
advice in the book urges would-be 
collectors to attend an NSA con- 
vention, calling this the "Super 
Bowl" of stereo view collecting. 
While the once seemingly endless 
rows of tables filled with views are 
now more interspersed with tables 
of camera and computer hardware, 
a night of room-hopping among 
view dealers can still offer a lot of 
ve y habit forming images to even 
the most inexperienced collector 
on the tightest budget. 

(Continued on page 38) 



IMAX 
Space Station 
3-D a First 
review by Lmvrence Kaufinmr 

I MAX and Lockheed Martin have 
done it again. Space Station 
(2002) is their fifth collaboration 

following The Dream is Alive 
(1985), Blue Planet (1990), Destiny 
in Space (1994) and Mission to Mir 
(1997). Space Station is another 
strikingly beautiful and technically 
challenging film epic, plus the 
first-ever IMAX 3D film from space. 
Space Station is the story of the 
greatest engineering feat since 
landing a man on the Moon: the 
on-orbit assembly of the Intema- 
tional Space Station (ISS), as it trav- 
els 220 miles above Earth in zero 
gravity at 17,500 mph. 

Produced by Imax Space Ltd., a 
wholly owned subsidiary of Imax 
Corporation, and sponsored by 
Lockheed Martin Corporation, in 
cooperation with the National 
Aeronautics and Space Administra- 
tion (NASA), Space Station builds on 
the IMAX-Lockheed Martin her- 
itage that began almost 20 years 
ago and now has produced these 
five major large format (LF) films. 

Space Station is the first of many 
upcoming 3-D LF films after a long 
drought. 2001 saw only one 3-D LF 
film released and that was Haunted 
Castle, which was released in Feb- 
ruary (see SW Vol. 28 no. 2, page 

In this fmme pair from 
the /MAX 3-0 film 
Space Station, Astro- 
naut Susan Helms gets 
into one of the Russian 
spacesuits with a little 
help from some friends. 
Many scenes in Space 
Station make dmmatic 
use of zero gravity with 
visual elements floating 
out into the audience, 
as when an astronaut 
opens a bag of pop 
corn. 

26). Space Station has been a long 
anticipated 3-D LF film; on my list 
of upcoming 3-D LF films from the 
very beginning of the IMAX 3D 
film boom. Having numerous 
delays, from the struggling Russian 
Space program to the revolution- 
ary new 3-D space cameras aafted 
by NSA members Martin and Bar- 
bara Mueller of MSM Design, Inc., 
the film has been aeeping towards 
completion. Due to the unique 
design of the new 3-D space cam- 
eras, with dual lenses and a single 
strip of film, the film required 
extra post-production work to 
print dual filmstrips. 

The filmmakers have crafted an 
enjoyable and entertaining trip to 
space, narrated by multi Academy 
Award nominee Tom Cruise. 
Cruise admits that he has long 
been a fan of the space program 
and LF films. IMAX began showing 
short clips of the space footage in 
early 2001 at industry events. 
Some of this fabulous footage was 
screened for Cruise, who was 
signed on immediately after he 
saw it. "The minute I'saw the 
amazing 3-D footage shot by the 
astronauts in space, I knew I had 
to be involved with this very spe- 
cial film." Cruise said. Attendees at 

the 2001 NSA Convention in Buffa- 
lo saw some of these frames pro- 
jected during a slide show hosted 
by the Muellers. 

Southern California millionaire 
Dennis Tito became a front-page 
news story in 2001 when he 
became everyone's favorite senior 
citizen space cowboy. He booked a 
trip to the ISS with the Russians. 
Tito is not mentioned in the film, 
even though they reportedly had 
footage of him. The latest civilian 
who purchased a ticket to the ISS 
paid the astronomical sum of $20 
million for the pleasure of becom- 
ing a cosmonaut. According to a 
CNN Quickvote (April, 2001) more 
than 86% of respondents would 
buy a ticket for a flight into space 
if money were no object. Now 
Space Station fulfills that dream, 
delivering the celestial experience 
first-hand for only the price of a 
trip to a movie theater. 

The film had its debut at the 
Smithsonian National Air and 
Space Museum's Lockheed Martin 
IMAX Theater on April 17th. Daily 
departures to the ISS, via IMAX and 
other Large Format or Giant Screen 
theaters worldwide launched on 
April 19,2002. Space Station 
opened at two-dozen 3-D and 



Expedition One Com- 
mander Bill Shephard, 
right, going over 
details of the newly 
installed Destiny lab 
module with arriving 
Expedition Two Com- 
mander Yury Usachm 
For interior shot light- 
ing the crews had four 
small portable 1 SO 
watt lights on board. 

IMAX DOME theaters and should 
roll out to nearly 100 locations by 
year's end. 

Space Station challenges the 
mind and fulfills our human need 
for space exploration. The film is 
truly an out-of-this-world adven- 
ture in 3-D. It allows viewers to 
float in zero gravity and witness an 
endless cosmic panorama. Audi- 
ence members can journey along- 
side astronauts at the first interna- 
tional outpost in space, made even 
more real by the enormous 6 to 10 
story screens and 12,000-watt digi- 
tal surround sound systems. 

The film opens with a breathtak- 
ing shot in outer space. Cruise 
assures us that we are not looking 
at some special effect, but actual 
space footage. After being reas- 
sured that we are seeing actual 
space footage, we are next treated 
to way-too-in-your-face virtual 
footage, which left me scratching 
my head and thinking who are 
they trying to fool? But then we 
learn we are viewing what the 
astronauts see as they prepare for 
space flight in a virtual space walk. 

Space Station is the story of a 
unique partnership of 16 nations 
building a laboratory in outer 
space, a permanent facility for the 
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study of the effects of long-dura- 
tion exposure to zero gravity, and 
the necessary first step towards the 
global, cooperative effort needed if 
we are to go to Mars someday. 
Space Station is a home movie from 
humanity's home-away-from 
home, the first cinematic journey 
to the ISS. The audience blasts off 
into space with the astronauts and 
cosmonauts from Florida's 
Kennedy Space Center and Russia's 
Baikonur Cosmodrome to ren- 
dezvous with their new home in 
orbit. The ISS is a technical marvel, 
unparalleled in scope and chal- 
lenge. The astronauts and cosmo- 
nauts share the tensions and tri- 
umphs of their greatest challenge: 
hours of painstaking and danger- 
ous teamwork in the deadly vacu- 
um of space, to put the pieces 
together. The ISS is not the first 
space station, as the Russian 
SALYUT and MIR, as well as U.S. 
SKYLAB preceded this effort, how- 
ever, it is a truly international 
effort to create a permanent 
research facility in space. 

The LF space films have given 
the world a window into the 
exploration of space from both the 
technical and human side, giving 
NASA one of its most successful 

Pilot Pam Melroy 
preparing to undock 

outreaches; here the extra dimen- 
sion has truly added much to the 
experience. The IMAX cameras cap- 
tured seven Space Shuttle crews 
and two resident station crews, as 
they transformed the ISS into a 
permanently inhabited scientific 
research station. We see the orbital 
assembly work that expanded the 
ISS from a 70-ton embryonic sta- 
tion to a 150-ton facility extending 
200 ft. with a 240-ft. solar array 
span towering 85 ft. high. 

The idea for putting an IMAX 
camera into space had originally 
come from an astronaut. In 1976, 
Apollo 11 member Michael Collins 
was the first person close to NASA 
to realize what LF filmmaking tech- 
nology could do for the space pro- 
gram. Collins was the first director 
of the National Air and Space 
Museum in Washington. He was 
shown IMAX in order to persuade 
him to put it into the museum, 
which he did. But when he saw it, 
his first reaction was that the cam- 
era had to go into space. He said 
that was the only way the world 
would know what he as an astro- 
naut experienced. 

For more than 20 years, the 
film's writerlproducer Toni Myers 
and her colleagues, consulting pro- 



After shuttle undocking 
from the lntematiod 
Space Station, the 
c a p  boy /MAX corn- 
em captured this dm- 
matic wide angle view. 

Astronaut suiting up 
for &m Vehicular 
Activity in the shuttle3 
cramped aihck. (The 
space station itseH now 
has a much larger air- 
lock of its own.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r 

The~starrcdgettingarcal 
publidty push in late 2001 when 
NASA began releasing photos and 
Aviation Week & Space Technology 
magazine released their December 
24/31 issue with eleven 3-D 
anaglyph photos from the film. 
See: www.Av ia t ionN~conten t1  
publication/awst/20011224/imax - 
Dl.htm. 

The film is not to be missed. The 
astronauts did a commendable job 
capturing the footage, yet there 
were a few too many shots with 
the portholes popping into view 
and cutting off some of the screen 
image, some sun flare and a couple 
of other minor problems. I assume 
this is due to the limited amount 
of footage available to work with 
and only having one chance to get 
these shots. This probably lends 
itself to adding a touch of realism 
to the film. The LF format has a 
now-familiar sense of grandeur. 
What is most impressive about 
Space Station is the clarity and defi- 
nition of the 3-D imagery. The film 
communicates both the expansive- 
ness of space and the clausttopho- 
bic environments within the 
vessels. em 

ducer (and IMAX co-founder) 
Graeme Ferguson, and director of 
photography James Neihouse have 
been training astronauts to be dn- 
ematographers, directors, sound 
mixers and lighting technicians. 
NASA astronauts awarded Neihouse 
with the coveted "Silver Snoopy" 
Award, for his "continuing superla- 
tive support to America's space 
program", you can read the official 
IMAX release at: www.imax.com/ 
---.I 
first became aware of Neihouse 
from his website. He was the web- 
master of the Original 15/70 Film 
Web Site: w w w . l 5 7 0 ~ . c o m ~ .  He 
put together a very complete list- 
ing of LF films and theaters before 
anyone else, wen Imax. 

Twenty-five astronauts and cos- 
monauts, who were trained as 
filmmakers, used the specially 
designed IMAX 3D space cameras to 
shoot more than 66,000 feet, (or 
12 miles) of 65mm film in space 
between December 1998 and July 
2001, bringing to fruition this 
incredible cinematic journey of 
discovery. I had heard it men- 
tioned that the astronauts did the 
6lming after their regular duties 

w h c r r ~ ~ m ~ , W ~ w a s  
also one of their jobs. The astro- 
nauts and cosmonauts were 
trained on all aspects of the IMAX 
cameras operations and shuttle 
preflight planning on the best rnis- 
sion timing and sun angles for 
IMAX photography. Astronauts and 
IMAX personnel also used simula- 
tors at the Johnson Space Center 
to set up and practice the photog- 
raphy. They went into space with 
lists of shots to take with each rnis- 
sion. 

The remote-controlled camera 
mounted to the space shuttle cargo 
bay for capturing bird's-eye views 
of space walks could not be 
reloaded during flight. It held just 
over a mile of film, which yields 
about eight minutes of running 
time. On the second shuttle flight, 
it encountered a software glitch, 
which once tracked down nwer 
reoccurred. The In-Cabin camera is 
substantially smaller and lighter 
than any previous 3-D LF camera. 
Given the limitations, the crews 
had to choose their shots carefully. 
On a 1-y mission in October 
2000 the crew shot a mere four 
minutes of 3-D film. 
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3-D Cameras 
by Marty and Barbara Mueller 

H ow would you like to sit at 
the back of the space shuttle 
cargo bay 240 miles above the 

earth and watch the assembly of 
the International Space Station? 
How about floating weightless 
through the shuttle and space sta- 
tion, following the astronauts' 
activities and watching our beauti- 
ful blue planet spin beneath you? 

This was the concept for the 
new IMAX Space Station 30 film, to 
bring theaters full of earthlings up 
to witness the wonder of work in 
space, to share in the astronauts' 
life and work in orbit as the Inter- 
national Space Station is being 
assembled. Previous IMAX space 
films (Hail Columbia, The Dream is 
Alive, Blue Planet) have been most 
successful in taking millions of us 
along into orbit. The same team 
now wanted to do it in 3-D! 

This is where our small tegm of 
camera builders at MSM Design 
became involved. I've been design- 
ing and building motion picture 
equipment since 1969. In the early 
'70s I designed and built the repro- 
duction cameras that have been 
churning out the images for View- 

Master reels for tne past so years. 
Howard Cooper and Bill Gowen at 
GAF made sure my kids had plenty 
of 3-D in their young lives. 

Since 1990, we've built most of 
the large format motion picture 
cameras in use today. We built the 
IWERKS Sped 65mm cameras, and 
the Academy Award winning 
15perf 65mm MSM 9801 cameras. 
These two camera models have 
shot many of the recent large for- 
mat 2-D and 3-D films. We had 
also worked on the large IMAX 3-D 
two-strip cameras, so we were the 
team of choice for the new space 
cameras. 

Early in 1997 four of us went to 
a meeting at Johnson Space Center 
to discuss requirements for the 
new project. We learned to speak 
ACRONYM, we learned to speak 
NASA, we learned what materials 
were a no-no, and we learned to 
creatively avoid large meetings. 
What we didn't learn was what 
modem electronic components 
worked long term in the nasty 
radiation environment that is out 
there just 240 miles into space. 
John Stafford, our resident elec- 

tronics wizard, was left to sort out 
the system design based on his 
own research. Meanwhile, Barb 
and I and Gordon Gruel, our other 
mechanical designer, were sorting 
out how to give NASA, IMAX, and 
most importantly the astronauts, 
what they needed to capture stun- 
ning 3-D images 240 long miles 
from home. 

The hardest part of the project 
from a design perspective was that 
the system had to work with inex- 
perienced operators in a tough 
environment and we couldn't go 
out there to test it first. The second 
hardest part was that we had to be 
ready for qualification tests and 
launch with two different camera 
systems in less than two years. 

One camera system, the ICBC 
(IMAX Cargo Bay Camera), rode 
out in the Shuttle cargo bay, bolted 
to one of the side rails just ahead 
of the main engines in an insulat- 
ed and heated pressure housing 
with a thick quartz window. It had 
three matched pairs of 30mm, 
40mm, and lOOmm focal length 
lenses, mounted in a turret that 
allowed the shuttle crew to 
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In a scene from the /MAX 
3-0 film S p e  Station, an 
astmaut in foot restraints 
on the end of the C a d  
a n n m a ~ a t o d b a x  
from the wgo boy into its 
mounting position on the 
outside of the space sta- 
tion. For this mission the 
remote contrd /MAX Cargo 
Boy Camem was mounted 
on the starboard side just 
ahead of the main engines. 
This shot was with the 
40mm lens pair. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



remotely select lens focal length 
and set focus and iris from a lap- 
top computer in the cabin. 1nset 
on the same computer screen they 
had a color video image from the 
reflexed right eye groundglass in 
the camera. The camera shoots the 
left and right eye images side by 
side on a single strip of 65mm 
Eastman Kodak camera negative 
film. The interocular is fixed at 
71mm, with each image 70mm 
wide by 52mm high, requiring a 
film advance of 142mm (5.6") per 
image pair. 

Since motion pictures are a series 
of precisely registered still photos 
presented at a normal frame rate of 
24 images per second, this yields a 
running speed of 675' per minute, 
using up the 5400' of film in the 
magazine in eight minutes of 
shooting. We've heard that Kodak 
just loves it when we turn on these 
cameras. 

Some events, such as final dock- 
ing with the Space Station, happen 
so slowly and carefully that the 
camera is sometimes run at slower 
frame rates (18, 12, or 6 frames per 
second) but this is only done when 
the Earth is not in view. In order 

Commander Bill Shephard getting 
ready to film with the 40mm lens 
pair i n  the Cabin Camera. The bat- 
tery module is seen mounted to the 
bottom of the camera and the 
video/data display is mounted on 
top. The rolls of film were transport- 
ed on shuttle flights in a large bag 
made with space-rated material to 
block cosmic radiation which could 
foq the film. 

A partially assembled camera movement showing the curved film advance path. The beryl- 
lium pulldown arms are midway through the 30 perf advance. The three register pin loca- 
tions'are visible in the top cover. (AN car&ra assembly stereos by Robert Bhmmbeg) ................................................................................................................................................................ " 

to remain in orbit at 240 miles 
above the surface, the shuttle and 
station travel at approximately 
18,000 miles per hour. The appa- 
rant speed is like driving on the 
highway at 70mph past buildings 
just a mile away, so the Earth turn- 
ing below is a very prominent fea- 
ture of motion pictures from the 
space station. Seeing the world in 
3-D from this viewpoint is a pro- 
found experience! 

The second camera system was 
configured for interior use, to be 
handheld by the astronauts as they 
documented life and work in orbit. 
?tYo cameras were built, one for 
spaceflight and one for astronaut 
training on the ground. The cam- 
era mechanisms and film formats 
are identical to the cargo bay cam- 
era, but a much smaller removable 
1250' capacity magazine is used, 
and the lenses are interchangeable. 
Matched pairs of 30mm, 40mm, 
50mm and 250mm lenses mount 
in a special tilt-lock mount which 
also engages the iris and focus dri- 
ves. The three shorter focal lengths 
are mounted with a 65mm interoc- 
ular to match the normal human 
dimension and avoid minituriza- 
tion, while the 250mm pair 
intended for "out the window" 
shooting is mounted at the same 
71mm interocular as the cargo bay 
camera. All of the lenses are 
mounted with parallel axes, and 
no provision for convergence 
adjustmentis provided. The nar- 
rower 65mm interocular results in 
a 9% smaller image which is 
enlarged to full aperture for projec- 

tion in the optical printing stage of 
post production. Minor conver- 
gence adjustments can also be 
made during this optical printing 
stage, much as we do when 
mounting our 3-D slides for projec- 
tion. 

Both cameras have 180" reflex 
spinning mirror shutters, yielding 
an exposure time of V4sth of a sec- 
ond at 24fps while providing real 

Astronaut Tom ]ones using the Cabin 
Camera in the space station. He's 
braced himself into a comer to keep 
from floating around and is using 
the video display on top of the cam- 
era to frame the subject. This NASA 
photo gives a good idea of the size 
of the film magazine on this small- 
est-ever /MAX 3-0 camera. Astro- 
nauts were responsible for loading 
film into this camera. "Each roll of 
film, " said Colonel Brian Duffy.(Com- 
mander of the maiden shuttle flight 
of the /MAX 3-0 camera in October, 
2000) "is about the size of a large 
pizza and on the order of two inches 
thick. " 
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