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THE ULTIMATE PRINT 
As discussed in the Newviews column in this issue, the 

marketing of the NIMSLO stereo camera and print 
system seems to be drawing ever closer to reality. A great 
deal will no doubt be written about the relative merits of 
NIMSLO prints - so this seemed a good time to take a 
look at an older (and perhaps better) single-print stereo 
format, the Polaroid Vectograph. The polarized glasses 
required to view Vectographs quickly become a minor 
detail after experiencing their potential for sharp, bright 
prints with full, "rounded" depth in B&W or color. 

Several million dollars have been spent researching 
NIMSLO's automated printing system in hopes of even- 
tually putting NIMSLO prints in family albums around 
the world. It's hard not to wonder if a similar effort with 
the technology of the 1950s could have done that for Vec- 
tographs - establishing a convenient, high quality stan- 
dard form of modern stereo prints and obviating the infla- 
tionary jump to four lenses. 

The story of the Vectograph is really a war story 
because it was, in effect, a creature of World War Two. 
While the timing is a true coincidence, it does seem ap- 
propriate that the article is appearing just in time for the 
40th anniversary of U.S. entry into that war - and of the 
brief heyday of the Vectograph. 

BALTIMORE 
Attentive readers will probably notice that the views ill- 

ustrating Ross Kelbaugh's article exhibit little or no stereo 
effect. It's hard to tell, in fact, if they are from actual 
stereo pairs or are sections of a panorama with so much 
over-lap that someone decided to mount them as stereo 
views. Neither possibility detracts from their value as in- 
teresting pieces of photographic history. The article itself 
is a unique account of the kind of persistence required to 
rescue rare images from anonymous oblivion and the kind 
of research required to understand their place in local 
history. 

"COMIN FROM YAW? 
Bill Shepard's column in this issue offers readers a 

unique opportunity to communicate with the director of a 

3-D film while it is still in the planning stages! This is your 
chance to explain in advance all those thoughts about bot- 
ched stereo technique and missed artistic opportunities 
that can slosh around in your head as you leave the theater 
after seeing almost any 3-D movie. If you have any 
definite thoughts on the subject, general or specific, 
please write them down as clearly and economically as 
possible for Bill to forward to director Wadleigh. 
Whether he can or will use any advice N.S.A. members 
might send, the effort itself might have some influence 
and might even result in some publicity for the N.S.A. 
and its goals. At the very least, Bill might find a few of the 
more interesting comments from members to pick out and 
run in a future column. 

THROUGH THE LOOKING GLASS 
The stereographs reproduced for mirror-viewing in the 

September issue of Life Magazine represent a better selec- 
tion of vintage and contemporary stereo than might have 
been expected in a general interest national publication. 
While the photos themselves are well printed, they are 
small enough to be seriously affected by the double image 
from the second-surface mirrors most people will use to 
view them. The lack of cheap, durable front-surface mir- 
rors is the one drawback to this otherwise good solution to 
the problem of presenting stereographs in popular 
magazines. Mirror-views aren't limited in size and shape 
like standard views requiring optical viewers. And they 
can be printed on a regular B&W page or in full color, 
unlike anaglyphs. The problem of providing front-surface 
mirrors might be solved through the use of high quality 
reflective mylar, already used for mounting mirrors on 
ceilings or in showers. Lightweight plastic or even card- 
board frames would be the only hardware required. The 
mylar to stretch over the frames could be bound in the 
publication itself as has been done with samples of foil, 
towels, and even anti-static sheets. Advertisers might pay 
for the added expense (and even supply the frames) if 
several 3-D ads were included in the initial issue. Besides 
being a good front-surface mirror, the mylar doesn't fog 
up under your nose like cold glass, and the surface doesn't 
scratch off at the touch of a sharp word. 

The technology is all relatively simple. The real 
challenge is to convince some major publisher that stereo 
photos can be used effectively in articles other than those 
about stereography! Only then will their appearance in 
popular magazines be more than an infrequent novelty. 
This is another area in which NSA members might arouse 
a bit more serious interest in stereo by writing and talking 
to a wider range of people and mentioning the NSA, 
Stereoscopic Society, and Stereo World - which is more 
than Life Magazine did! 

Deadline for the next issue is December 1st. 



Comment 
HOME FOR ALL 

This letter is in reply to that of Mr. 
Gardner in the September issue of 
Stereo World, specifically in regards 
to the historical content of the jour- 
nal. For two years I served the NSA 
as the Contemporary Stereoscopy 
Committee, and inaugurated the 
"Newviews" column. Since my ef- 
forts began, the Stereo World has not 
only added this regular column, but 
also one on 3-D movies and Paul 
Wing's occasional article on equip- 
ment. These, along with the Society 
column, provide a well-rounded 
review of current happenings in 
modern stereo. True, the journal has 
been lacking in feature articles aimed 
at the modern stereo enthusiast, but 
this has certainly not been an editorial 
decision. The sad fact, often repeated 
by myself and others, is that very few 
persons are willing to take the time 
and effort to write and prepare 
photographs for the types of articles 
that Mr. Gardner and I wish could be 
printed in Stereo World. If he knows 
of any willing authors, or articles as 
yet unprinted which are worthy of 
our pages, I am sure that our new 
Editor will welcome them. 

In addition, Mr. Gardner seems to  
disdain those among us who are in- 
terested in the buying and selling of 
"ancient" views. Let me remind Mr. 
Gardner that this organization was 
founded by collectors of stereo views, 
and collecting remains the major in- 

terest of many members, while a 
growing contingent is expressing in- 
terest in contemporary matters. 
BUT, there are quite a few among us 
(I'd estimate 20-30%) who are both 
collectors and shooters! Yes, Mr. 
Gardner, it is possible to learn 
something from these "ancient" 
views, and t o  appreciate their 
technical excellence. At the same 
time, many collectors have been "bit- 
ten" by the bug and try their hand at 
making their own views. So, the NSA 
tries to  provide a home for all of us, 
and like any other pluralistic society, 
we must learn to  appreciate the other 
fellow's (and gal's) viewpoint. 

Linda S. Carter 
Treasurer, NSA 
Columbus, O H  

TRY ONE! 
The Central Midwest Region of the 

N.S.A. held a meeting on Aug. 29 in 
Chicago. Attending were 20 members 
from 11 states as far away as New 
York and California. We all got the 
chance to  become better acquainted 
and enjoy good conversation. Par- 
ticularly interesting and enlightening 
were comments by Linda Carter, 
John Weiler, John Waldsmith, and 
Gordie Hoffman which gave us all a 
better feel for the day-to-day inner 
workings of the N.S.A. This was a 
chance to go over the items discussed 
at Canton. All in all it was a pleasant 
evening. Regional events can be very 
rewarding. Come on out! 

Tom Heseltine, 
Manhattan, IL 

A REPORT OF N.S.A'S 
PHOTO SHOW '81 

Starting out about 11 a.m., we ar- 
rived at Canton in mid afternoon ... In 
the main auditorium there was a pro- 
gram of stereo projection in progress 
[the Ricalton program by Doreen 
Rappaport & Susan Kempler] and we 
stumbled into the darkened area after 
receiving the viewer glasses. You may 
have read in Stereo World of the New 
Jersey school teacher who traveled 
the world, picturing in stereo the ear- 
ly 1900s. A selection of his prints has 
been meticulously copied on 2x2 
slides. These were projected superbly 
in a pair of Carrousel projectors. The 
major portion of the slides we saw 
were of the Orient and India. Had 
some gruesome views of India's 
methods of criminal punishment in 
the early 1900s. 

Following that program, Paul 
Wing projected a very excellent show 
with a TDC Stereo Projector of con- 
temporary slides. While he does ex- 
cellent work in scenics, his forte is 
hypo and hyper stereo. I was par- 
ticularly impressed with the wide 
based hypers he made over the 
western canyon lands in a hired 
Cessna. For many years he has en- 
joyed doing "flower portraiture" in 
his basement with a SLR camera on a 
slide bar. He also projected some of 

(continued on page 16) 

As a new member I am enjoying our 
publication and plan to contribute 
more. . . soon. Steve Mc Williams 

Dallas, TX 







Complex equipment could be 
studied through Vectographs without 
leaving the classroom. The Three- 
Dimension Company of Chicago made 
many of these training Vectographs. 

Instead of being polarized in a pro- 
jector, Vectograph images are the 
polarizers - rather than looking at 
polarized images, you are looking at 
"imaged polarizers". Using the right 
eye as an example, with regular 
polarized projection the right eye 
viewer filter extinguishes the entire 
left image and lets only the right im- 
age through, as it is polarized at the 
same axis as the filter. With a Vec- 
tograph, the right eye image is on the 
side of the Vectograph film that is at a 
crossed axis to the right eye filter. The 
image's dark tones are thus created, 
varying with the degree of polariza- 
tion. Light tones or white areas are 
seen because they aren't polarized 
and light comes straight through (or 
reflects off the aluminized backing of 
the print). Any dark tones comprising 

Military equipment could be 
"broken down" and displayed in 
assembly sequences with dramatic 3 -0  
labels. 

the left image aren't seen through the Almost as soon as the first Vec- 
right eye filter because they are tographs were dry, their military 
polarized at the same axis and no con- potential was recognized and produc- 
trast is created. The crossed axes of tion techniques were rapidly refined 
the two images create the imperfect and streamlined so that they could be 
image seen when the Vectograph is made at military bases or on board 
viewed without filters. ships using kits packed in foot-locker 

Any attempt at explaining more size boxes. Before the U.S. entered 
precisely how or why polarizers & the war, the Polaroid Corporation 
Vectographs work is beyond the was already converting a Cambridge, 
scope of this article, not to mention Mass. warehouse into a school for 
this writer. The first public demon- training military personnel to make 
stration was before the Optical Socie- Vectographs. Answering their ad for 
ty of America in late 1939. Dr. Land people with backgrounds in "science 
published a detailed scientific paper and photography", Clarence Rom- 
covering the optical principles and re11 found himself teaching the brief 
potential uses of the Vectograph in course to an estimated 1500 men dur- 
the June, 1940 issue of the Journal of ing the next few years. 
the Optical Society of America. Its Early in 1944, Romrell was sent to 
title should at least give physics ma- England to oversee the production of 
jors a hint as to the source of the Vec- Vectographs from aerial reconnais- 
tograph's name - "Vectographs: sance photos generated at bases 
Images in Terms of Vectorial Ine- 
quality and Their Application in 
Three-Dimensional Representation". 

Besides Joseph Mahler, the paper 
credits Dr. C.D. West, Howard G .  
Rogers, William H. Ryan, and F.J. 
Binda with helping the Polaroid 
Research Division develop the optical 
and chemical techniques necessary 
for practical Vectograph production. 

there. The day he arrived, he was 
taken to U.S. Military Headquarters 
where an officer viewed some of his 
sample Vectographs and promptly 
disappeared into another room. 
Coming out, he announced, "The 
old man wants to see you". They 
entered the office and behind the 
desk was General Omar Bradley! 
Romrell remembers, "I saw this str- 



ing of stars on him, and I jumped - A special series of Vectographs taught basic navigation to military students. 
They were designed by Prof. John T. Rule of M.I. T. who also calculated many of the 
stereo-perspective guidelines for Vectographs and other stereo applications. 

it iust overwhelmed me!" General 
Bradley's opening remarks were an 
equally memorable, "Where's this 
been? You're two years too late!" 
(Romrell avoided asking how it could 
take three years for news of a widely 
used innovation to travel across the 

Various stereo images were used in 
Patton's headquarters meet with the classes to teach the steps involved 
the general's staff. H e  Was informed in VectoaraDh ~roduction. This is one cf 

d , ,  I 

(continued on Page 9) the relatively few 'Scenic" Vectographs. 

Atlantic and through army channels). 
Obviously impressed with the Vec- 

tograph's potential for improved 
dissemination of intelligence images, 
the general proceeded to order the 
production of 150,000 of them a 
month! Civilian Romrell commented 
that it would be hard to  count that 
many, much less make them. General 
Bradley proposed finding someone 
who could, and Romrell assured him 
that he was the only person who 
could even come close, and agreed to  
do his best to keep up with the army's 
needs. This was accomplished by 
scrounging through a "graveyard" 
of wrecked aircraft for parts and 
materials to build a "production 
line" for Romrell and his small crew 
to churn out Vectographs as efficient- 
ly as possible. 

After about three months, Romrell 
was summoned to General George 

A number ofpin-up and "g1amour"shots were used in the classes too, perhaps 
to encourage student attention to the care required for a viewable result. This 8x1 0 
retains an exceptionally sparkling, intimate quality when viewed in the original. 



The standard procedure for mak- Vectograph film has a transparent 
ing a 3-D Vectograph print is decep- layer of oriented molecules on each 
tively simple sounding. It starts with side, with the axes of the two surfaces 
the production of wash-off relief film at 90" to one another. A sheet of it is 
"matrices" from the original stereo 
negatives. These are made with a con- VECTOGRAPH FILM 

tact frame or an enlarger on Kodak 
Matrix film and processed in Kodak 
chemicals, much as if you were 
preparing to make a dye-transfer 
print. One negative, of course, must 
be "flopped" when printed so that - 
both images read the same way when 
facing each other on the final Vec- 
tograph. These matrices become, in 
effect, a couple of soggy rubber 
stamps from which any number of 
Vectographs can be "printed" in or- 
dinary room light. 

F i r s t ,  t hey  a r e  registered 
stereosco~ically and "hinged" at the 

(Darker parts of this positive image 
remain thicker, absorbing more.) 

Y 
HINGE 

u4. Students at the Cambridge, Mass. 
classroom bend over light boxes, leam- 
ing to make Vectographs in Polaroid's 
two-week course for GIs. 

inserted between the two soaked 
matrices and this "sandwich" is put 
through a pair of pressure rollers. 
The effect of this on the Vectograph 
film is summarized most precisely by 
the Polaroid process manual. 
"Polarizing images are formed on 
these two surfaces by the imbibition 
of a solution of light-absorbing 
molecules which have the ability to 
align themselves parallel to the 
oriented molecules." In effect, the 
"ink" activates the potential 
polarizer on the film in direct propor- 
tion to the thickness of various points 
on the matrix and the relative den- 
sities of those points in the image. 

The Vectograph is ready for view- 
ing as soon as the "sandwich" is 
taken apart. It's next put into a 
special fix solution, then squeegeed 
and allowed to dry with no rinse. 
Clear lacquer is applied to the front 
and aluminum lacquer to the back. 
Transparencies are lacquered on both 
sides unless they are for projection. 
Overall density of the images can be 
influenced by stronger or weaker 
mixes of the printing solution in 
which to soak the matrices. 



v l  1. Beautiful but expensive, COLOR Vectographs were expected by some to 
become the ultimate and dominant form of  recorded images. Dr. Land's 1940 paper 
announcing the invention of  the Vectoqraph concludes with the almost casual men- 
tion that full color Vectographs had aieady been produced in the laboratory. Color 
research continued and produced some truly stunning Vectographs, according to 
those who saw them new. This sample, like many others, has faded to faint tones o f  
yellow and green, harshly highlighted by the reflective backing. 

(continued from page 7) 

that several bombers equipped with 
reconnaissance cameras and all- 
volunteer crews were to make a low 
altitude flight over areas of the 
French coast selected for landings in 
the coming invasion of Europe. 
There could be only one flight to 
avoid alerting the Germans, and 
detailed hyper-stereo images of vir- 
tually every foot of the terrain to be 
crossed by allied troops were to be 
made available in Vectographic 
prints and mosaic mural-maps as 
soon after the flight as possible. 

Security surrounding this aspect of 
the invasion planning was tight. The 
building where the Vectographs were 
produced was under constant (and 
rather conspicuous) guard and 
Romrell was under strict orders to 
burn every unused scrap of image. 
And at a time in England when the in- 
vasion was the first, second, and third 
subject of conversation, he was ex- 
pected to somehow see that he re- 
mained the only one who knew the 
purpose of the Vectographs they were 
working on. The British had wanted 
to limit the information even more 
strictly, not always with great suc- 
cess. On one occasion, Romrell was 
ushered into a room to discuss pro- 
duction of the needed Vectographs. 
He mentioned to a nervous British of- 
ficer that perhaps the curtain should 

be pulled over what was obviously a 
large invasion map. The officer 
quickly covered the map but the cur- 
tain snagged on his uniform and was 
pulled aside again when he walked 
away. Later, when Romrell estimated 
a date for the completion of the 
ordered landing-beach Vectographs, 
the officer replied that it would be too 
late. Romrell chuckled and asked, 
"Do you know what you just told 
me?" The embarrassed officer could 
only point out that such slips were ex- 
actly why they had to be so careful. 

When the thousands of negatives 
from the flight arrived for Vec- 
tographic printing, it became evident 
that this had been no ordinary recon- 
naissance mission. Instead of flying 
high, level, and straight, the planes 
had banked and turned with every 
curve of the coast. Specialists had to 
be located who could help make 
photographic compensations for the 
constantly changing tilts and angles 
at which many of the frames were 
shot. Bursts of flack could be seen in 
many, as well as people running for 
cover and one man standing by a 
vehicle with his hand on the hood. 
The detail was such that his fingers 
could be counted! 

Romrell estimates that he worked 
about three days and nights non-stop 
to complete the last of the Vec- 

tographic series of the invasion areas. 
After returning to London to get 
some sleep, he awoke to the news that 
the invasion had begun. The war in 
Europe had come to a climax and so 
had the career of the Vectograph. It's 
hard to pin down just how helpful 
Vectographs were in actual military 
operations and if any battles were 
won, traps avoided, or positions cap- 
tured thanks to the stereo informa- 
tion available in the field from Vec- 
tographs. The feedback that Romrell 
got from officers was that they were 
indeed valuable and that "the men 
loved them". Their effect on 
Clarence Romrell was to get him truly 
"hooked on stereo". He later joined 
the Stereoscopic Society and even- 
tually worked in research and 
development for the Tru-Vue and 
View-Master companies. 

During the war, Polaroid had 
developed a machine gun trainer that 
employed a combination of syn- 
chronized sound. tracer bullet im- 
ages, and dual projector 3-D movies 
of attacking aircraft. The illusion is 
said to have been so effective that 
even .experienced gunnery officers, 
wearing polarized viewers, ducked 
for cover. The process of improving 
on this system led to the eventual pro- 
duction of Vectographic movie film, 
requiring only an ordinary projector, 



metallic screen, and polarized glasses. 
Despite magazine predictions that 
they would be the "stereoscopic 
movies of the future", a few bits of 
experimental film remain the only ex- 
amples of what is probably the most 
elegant, flexible, (and expensive) ' 

solution to the problem of frame for- 
mat in stereo films. 

After the war, the Polaroid cor- 
poration and the Three Dimension 
Company (TDC) of Chicago produc- 
ed several impressive samples of the 
Vectograph's 3-D virtuosity and 
commercial potential. Besides 3-D 
sample-books there was hope that 
stores would use them for things like 
promotional displays in windows 
with viewing filters in strips on the in- 
side of the glass. But the expense of 
the Vectograph's slow "custom- 
made-by-hand" production system 
discouraged wide commercial use and 
made mass production of Vec- 
tographs from amateur stereo 
negatives out of the question. 

An intensive <search and develop- 
ment prog: ,m on an automated mass 
production system might have made 
Vectographs a profitable popular 
reality by the mid 1950s. But Dr. 
Land had been investing his (and 
Polaroid's) attentions in the perfec- 
ting of instant photography since the 
mid 40s. The success of those efforts 
made the Polaroid name as famous as 
Kodak, but left the stereo photog- 
raphy boom of the 50s without the 
potential of convenient 3-D prints. 
Such prints could have involved a 
much larger, more permanent market 
than the one limited to stereo slides 

The name "Vectograph" by itself doesn't refer to a stereo image, although that 
has become the popular usage. The polarizing image might be on one side only, or 
each side might have a completely different image. It was originally expected that 
these "comparison" Vectographs would find wide use in scientific and advertising 
applications. But their TRUE potential was quickly discovered by GIs trained in the 
technique, and unrecorded numbers o f  artifacts like this one were produced. Their 
reputation and popularity spread far and fast. People who had never HEARD o f  
stereo Vectographs often asked Mr. Romrell if he had any o f  "thosepictures that can 
take o f f  women's clothes". 

and might even have edged stereo sells the famous stereo fly and other 
back into the technical and artistic Vectograph vision tests. Custom Vec- 
mainstreams of photography by now. tographs from your negatives can be 

Vectographs are still made and us- ordered from the Stereo Optical 
ed for scientific, medical, and other Company, 3539 N. Kenton Ave., 
specialized applications. The Titmus Chicago, IL. A single order of a 5x7 
Optical Company of Petersburg, VA Vectograph could cost $150 to $200 

Besides simple stereo vision tests like the stereo fly, Vectographs were a conve- 
nient format for more complex eye exercise stereographs. By 1942, the Bausch G 
Lomb Optical Company was marketing a series o f  Vectographs called the Ortho. 
Fusor, designed to fit in a pocket and be used in one's spare time to correct fusion 
problems. 



but fortunately, the company also 
sells the materials and chemicals for 
people to make Vectographs on their 
own! The prices are no worse than 
those of some exotic print materials, 
and instructions are included. 

SPECIAL THANKS TO: 
Clarence Romrell 
Vivian Walworth 
Paul Wing 
Walter Lewis 
Rick Vallen 

LC- 

,\ 

Viewed as a transparency and 
mounted on a light box, this 1 1x14 " 
blow-up of a crystal was exhibited at 
the New York Museum of Science and 
Industry. Faded, stained and peeling, 
it's still an impressive sight when view- 
ed against a window in daylight. 

A compact paper viewer from 
T.D.C. If it's held horizontally, com- 
parison Vectographs can be viewed 
with both eyes at once and the photos 
compared by moving the viewer up and 
down. 
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The uneven fading and gaps seen in many of these copies can continue into Science News Letter - 1940 
complete disintegration in some older Vedographs. Age, heat. and moisture corn- - Dee. 259 1943 p' 410 - May I g 9  bine to allow separation of the image layers from the film base. The Polaroid 

1946 p. 311. Research Laboratories recommend storage at 50- 70 OFand 30-40 O relative humidi- 
Photography Volume 2 Navy Train- ty. Shot without filters at an angle, the center of this Vectograph can be seen peeling 
ing Courses - 1945 edition, p. 205. and "melting" into a dry puddle. 



Stereo (?) 
Panoramas 

of Baltimore 

William H. Weaver 
Baltimore, Maryland has long 

been the subject for the stereoscopic 
lenses of such notable photographic 
publishers as E. & H. T. Anthony of 
New York, J.W. & J.S. Moulton of 
Boston, and from the local scene, 
William M. Chase. Scenes recorded 
range from the city's many notable 
monuments and innovative architec- 
tural structures to the tranquil Vic- 
torian parks and contrasting busy 
streets. Panoramic views have al- 
ways been popular subjects made 
possible by the natural precipices of 

Federal Hill and the growing num- 
ber of man-made structures that af- 
forded daring photographers the 
opportunity to record the scope of 
the growing city. An expedition to  
the famous Brimfield, Massachu- 
setts flea markets this Spring un- 
covered some added photographic 
documentation t o  the already 
known material. 

It was almost uncanny that the 
last box of steroviews in the last row 
of dealers in the last market to  open 
during the antiquing marathon 

by Ross J. Kelbaugh 

would yield such rewarding dis- 
coveries, considering the stiff com- 
petit ion f rom knowledgeable 
photographic dealers and collectors 
that included many N.S.A. mem- 
bers. The initial contact with the 
"treasure trove" of views was 

"Looking East from the spire o f  1st 
Presbyterian Church", stereoview by  
William Weaver, Baltimore 1873. 

This view looks out along Madison 
Street towards the distinctive Baltimore 
City Jail and the Penitentia y behind it. 
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