
Special Jssue: EDWIN L A N D 

E d w i n L a n d had a f la i r 
for s o l v i n g c o m p l e x p r o b 
lems. He enjoyed creating ele
gant and inexpensive devices, 
in remarkably short times and 
at modest development prices, 
for a w i d e range of m i l i t a r y 
p r o b l e m s i n W o r l d W a r II. 
F r o m 1940 u n t i l the e n d of 
1945, the Po laro id Co rp . con
cen t ra ted a lmos t a l l of i ts 
research , e n g i n e e r i n g , a n d 
manufactur ing operations on 
p roduc ts used by the N a v y , 
A r m y , A i r C o r p s , M a r i n e 
Corps, Coast Guard , and their 
counterparts in the A l l i ed M i l i 
tary Forces. One of Land 's many rapid response inven
t ions—special night goggles—made it possible for N a v y 
fighters and bombers to land safely at night on aircraft carri
ers in the Western Pacific. The pilots landed wi th essentially 
no visible light so that lurk ing kamikaze pilots could not see 
the carriers and destroy them in a raid. 

In late September 1944 the N a v y Department sent Lt. 
C m d r . Rober t P e c k h a m to C a m b r i d g e w i t h o rders to 
arrange for an urgent development program. The problem 
was to f ind a plastic filter material that wou ld absorb al l of 
the ultraviolet light emitted by a mercury vapor spotlight, 
wou ld not fluoresce, wou ld transmit as much visible light 
as possible, and w o u l d be stable under the heat, br i l l iant 
sunlight, humidity, salt air, and other harsh condit ions of 
the tropical regions of the Western Pacific. When Peckham 
completed his descript ion of the requirements and of the 
many k inds of glass and plast ic f i l ter materials that had 
been t r ied and f o u n d inappropr ia te , L a n d sa id that a 
recently synthesized dye cou ld be used to produce non-
polarizing plastic f i lm that should be suitable. This thin f i lm 
could be laminated between clear plastic sheets, die-cut into 
goggle filters, and assembled into the aviator's molded rub
ber goggles that Polaroid had been manufacturing for air
craft, shipboard, battle tank, and desert warfare troops. 

Land had probably known about the proposed system 
of outfitting each Landing Signal Officer (LSO) wi th bright 
fluorescent cloth strips on his clothing and signal torches. 
Wi th an ultraviolet emitting spotlight, filtered so that very 
l i tt le v is ib le l ight cou ld be detected even w h e n look ing 
directly at it, the incoming pilots could see the L S O signals 
that wou ld enable them to approach the carrier at the cor
rect speed and rate of descent for a safe quick landing. The 
landing area was outl ined wi th recessed d im blue lights that 
could only be seen f rom a short distance above the deck, 
dur ing the last 10 to 15 seconds of the pilot's approach. The 
difficulty wi th this system, however, was that the ultraviolet 
l ight caused the lenses of an L S O ' s eyes to f luoresce so 
intensely that he could not see the incoming airplane and, 

therefore, cou ld not use the 
standard arm signals to direct 
the pilot. 

W h e n it was apparent that 
the samp le f i l te r that L a n d 
h a n d e d to P e c k h a m was a 
l i ke l y so lu t i on , L a n d asked 
h o w m a n y sets of gogg les 
w e r e r e q u i r e d . P e c k h a m 
rep l ied that a few dozen, or 
perhaps as many as 50, wou ld 
make an enormous difference 
for the most c r i t i ca l carr ier 
n igh t - l and ing patro ls. L a n d 
then asked how many might 
be n e e d e d for a l l ca r r i e r s 
invo lved i n night operations 

in enemy waters. Peckham thought for a few moments and 
suggested that 200 sets might be sufficient for al l of the offi
cers on both the large carriers and the baby flat-tops that 
were equipped or could be equipped w i th the ultraviolet 
spotlights. 

Land's next question to Peckham was the length of stay 
specified i n his travel orders. Peckham replied that his two-
day orders could probably be changed by a telephone call to 
W a s h i n g t o n . H e asked i f three or four days m igh t be 
required to wr i te the detai led specif ications, examine the 
laboratory test data, and prepare a demonstration. Land's 
next suggestion was that if Peckham could arrange to have 
his travel orders changed to a week, he could go back to 
Washington w i th the total requirement of goggles ready to 
airlift to the fleet, and wi th much less paperwork. 

It took P e c k h a m less than a m inu te to recover h is 
aplomb and to ask if Land was serious. A t that point Land 
turned to me, asking if I could make the necessary calls to the 
appropr iate p roduc t ion , purchas ing, and qual i ty control 
groups. A s soon as I said, "Yes , " Land stood up and said 
"Okay, do it, but be sure not to neglect your other quality 
control duties." A s Peckham and I started to walk out of the 
fifth floor corner office of 730 Ma in Street, Land added, "If you 
run into any technical or organizational problems just leave 
word wi th Mrs. Billings, my secretary." A s we approached the 
top of the stairs he came out of his office and added wi th a 
twinkle in his eyes, "Try not to ruffle too many feathers." 

The meeting had taken about half an hour and was a 
little surprising to me since I was not yet 23 years old and 
had become acting manager of qual i ty control only a few 
months earl ier (when m y predecessor had d isappeared 
almost completely into Polaroid's Top Secret guided missile 
project). The events of the next hours and days were one of 
the many demonstrations of the k ind of flexible, enthusias
tic company that Land had created to carry out the large 
and varied invention-to production-to delivery cycles that 
were possible i n the unique company of people that he had 
gathered around h im. 
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GOGGLE PRODUCTION 

Peckham and I went down one floor to the lab where I 
knew there was a mercury vapor lamp, the weathering and 
other accelerated aging machines, the spectrophotometer, 
and the records of previous tests. We spent more than an 
hour viewing fluorescent materials with the ultraviolet 
lamp, simulating rather crudely in a darkened room the 
rapidly approaching low-power landing lights of an air
plane moving behind the U V lamp, and looking at the 
assembled test data. After repeatedly warning me not to 
look at the UV lamp without a filter in front of my eyes, 
Peckham then suggested that I close my eyes, remove my 
eyeglasses and then 
look at the UV lamp for 
a very brief moment. 
As I fol lowed his 
instructions, I suddenly 
sensed how very seri
ous the problem was 
for every LSO. Peck
ham had noticed that 
the rather thick lenses I 
wore (for serious 
myopia) were tinted 
and so were probably 
transmitting no more 
than 20% of the 365 nm 
energy from the lamp. 
The five-time increase 
in UV for just a few sec
onds made my eyes 
extremely uncomfort
able. 

Peckham was elat
ed. He decided that the 
filter would meet the 
Navy 's requirement 
and so called his office 
in Washington to ask 
his superior for an 
extension of his travel 
orders—for one week 
with the possibility of a 
second week—and for a 
purchase order number 
that would be con
firmed by a telegram. I 
do not recall the men
tion of any price per set 
of goggles or total dol
lar commitment by the Navy, but the amount Peckham was 
given verbal authorization to spend was clearly enough to 
get started on the internal production and external purchase 
orders. 

Immediately after lunch on the first day of Peckham's 
stay, we sat down wi th Polaroid's one-woman Order 
Department to work out the orders for unpolarized plastic 
film with the new dye, for laminating the film between opti
cal grade clear plastic sheets, for covering the laminate with 
pre-cut paper so that the material would not be scratched 
during the die-stamp marking, grommet installation, and 

then insertion in the molded rubber goggles. A marking die 
was ordered (by telephone) from the local supplier of such 
items and extra goggles were ordered by telephone from 
Acushnet Process Co. in New Bedford (to replace those that 
would be diverted from the 25,000 that arrived every week 
for the several other goggle programs). 

It was essential to have each of the XY91UV0 filters 
marked so that the LSO could readily differentiate it from 
the XC92 clear goggle lenses that were routinely used by 
flyers on overcast days. 

To minimize any possible delay that might be caused 
by less-relevant details, Peckham volunteered to write and 

have printed in Wash
ington the special 
instruction sheet. And 
it was agreed that for 
this small quantity 
the LSO goggles 
would use the stan
dard Navy rugged 
reinforced cardboard 
boxes that were being 
used for Navy N-2 
goggles. 

We spent the rest 
of the afternoon of the 
first day talking with 
each of the depart
ment managers who 
would be involved 
and with the outside 
suppliers to alert 
them to the new pro
duction order, to find 
out how soon they 
could fit it into their 
schedules, and to find 
out if they would like 
to have Peckham (in 
dress uniform) ex
plain to their produc
tion workers the 
urgency of the re
quirement. 

Peckham's visits to 
many of the depart
ments and to the 
already ample Po l 
aroid library were my 
mechanism so that I 

could get back to the other responsibilities that could not be 
deferred during this small but urgent perturbation in the 
routine six-days-a-week operations of the company. By the 
end of the week the several hundred square feet of plastic 
film had been manufactured and most of it had been lami
nated between selected sheets of clear acetate. 

Peckham was so effective in generating enthusiasm for 
the project that I decided to accompany him to the Jamaica 
Plain building where the goggle lens blanking, marking, 
assembly, paper removal, inspection, and packaging opera
tions were located. One of the planned sub-tasks was to 
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Figure 1. A military pilot wearing the N-2/B-8 Goggles. 
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d e t e r m i n e h o w la rge a b u n d l e o f g o g g l e b o x e s c o u l d be tied 
together a n d c a r r i e d b y P e c k h a m ( w h o w a s a s ix - foo te r a n d 
h a d u n u s u a l l y l o n g a rms ) u n d e r each a r m . I reca l l that w e 
f o u n d that h e c o u l d l i f t a n d w a l k a b o u t 100 feet w i t h a b u n 
d le o f 25 f i l l e d b o x e s u n d e r e a c h a r m . 

O f great c o n c e r n w a s the n u m b e r o f s t r ia t ion b l e m i s h e s 
i n the h a s t i l y l a m i n a t e d sheets. T h e p r o d u c t i o n a n d q u a l i t y 
con t ro l s u p e r v i s o r s ag reed to P e c k h a m ' s s u g g e s t i o n that w e 
set a s i d e the w o r s t shee ts (an o v e r r u n o f a b o u t 3 0 % h a d 
b e e n m a d e to a l l o w f o r s u c h c o n t i n g e n c i e s ) a n d t h e n r u n 
the res t o f the m a t e r i a l w i t h t he u n d e r s t a n d i n g t ha t t he 
a s s e m b l e d g o g g l e s w o u l d r e q u i r e a m o r e e x t e n s i v e t h a n 
u s u a l a n d , p e r h a p s , 100% i n s p e c t i o n so as to e l i m i n a t e the 
l e n s e s w i t h i n t o l e r a b l e b l e m i s h e s . P e c k h a m ' s n o w w e l l -
rehearsed ta lk a b o u t the use o f these s p e c i a l n i g h t g o g g l e s 
fo r L a n d i n g S i g n a l O f f i ce rs a n d o f the i r i m p o r t a n c e to the 
safe l a n d i n g of N a v y p i l o t s w a s su f f i c ien t so that the ex t ra 
w o r k w a s a c c o m p l i s h e d w i t h o n l y a s m a l l d e l a y i n t he 

u s u a l a s s e m b l y . T h a t o p e r a t i o n h a d d o z e n s o f w o m e n 
w h o s e r o u t i n e t h r o u g h p u t m a y h a v e b e e n o n the o r d e r o f 
4000 sets o f gogg les a day. 

D E L I V E R Y 

T h e a d d i t i o n a l i n s p e c t i o n s m a d e t he p l a n n e d o n e w e e k 
d e l i v e r y i m p o s s i b l e a n d so i t w a s n o t u n t i l the m i d d l e o f the 
s e c o n d w e e k that P e c k h a m w a s i n s t a l l e d i n a p a r l o r car o n 
the F e d e r a l E x p r e s s o v e r n i g h t t r a i n to W a s h i n g t o n . H e 
d e c i d e d t ha t t h e s h i p m e n t w a s t o o i m p o r t a n t t o g o b y 
c h e c k e d b a g g a g e a n d so a c q u i r e d a r e t i n u e o f p o r t e r s to 
h e l p h i m get o n the t r a i n i n S o u t h S ta t i on a n d to get off i n 

W a s h i n g t o n w i t h h i s c o l l e c t i o n o f t w o b u n d l e s , seve ra l la rge 
c a r t o n s , a n d h i s o v e r n i g h t s u i t c a s e . Sets o f g o g g l e s w e r e 
r o u t i n e l y s h i p p e d i n l a r g e c a r t o n s b e c a u s e the i n d i v i d u a l 
p ro tec t i ve b o x e s w i t h the g o g g l e s w e i g h e d jus t n i n e ounces . 

I n a c a l l t he n e x t d a y , P e c k h a m t o l d m e tha t s e v e r a l 
sen io r o f f icers h a d m a d e a s p e c i a l p o i n t o f c a l l i n g M r . L a n d 
to e x p r e s s t h e i r e n t h u s i a s t i c t h a n k s f o r t he e l e g a n t a n d 
r a p i d r e s p o n s e to the reques t fo r a d e v e l o p m e n t p r o g r a m . 
In the f o l l o w i n g w e e k s i t w a s o u r u n d e r s t a n d i n g tha t the 
L S O G o g g l e s , i n s t a n d a r d i ssue b o x e s l a b e l e d " S T O C K N O . 
37 -G-3050 G O G G L E , N - 2 ( A l l P u r p o s e ) Q U A N T I T Y 1 " w e r e 
a i r l i f t ed to e a c h of the m o r e t h a n a d o z e n la rge a i rcra f t c a r r i 
ers a n d the s e v e r a l score b a b y f l a t - tops i n the P a c i f i c . W e 
a s s u m e d that t h e y a r r i v e d i n t i m e fo r the m a s s i v e O c t o b e r 

1944 L e y t e G u l f a i r bat t le i n the P h i l i p p i n e s , a n d w e r e r o u 
t i n e l y u s e d off I w o J i m a a n d O k i n a w a i n e a r l y 1945. 

D u r i n g the w a r , P o l a r o i d h a d s h i p p e d sco res , m a y b e 
e v e n h u n d r e d s , o f d i f fe ren t V e c t o g r a p h s te reoscop ic p h o t o 
s y s t e m s , o p t i c a l i n s t r u m e n t s , g o g g l e sets, p r e c i s i o n g lass f i l 
ters , a n d cast p l a s t i c o p t i c a l e l e m e n t s . M o s t o f these w e r e 
e i t he r u n i q u e p r o d u c t s i n v e n t e d b y E d w i n L a n d o r w e r e 
p r o d u c t i o n q u a n t i t i e s o f o p t i c a l d e v i c e s t ha t h a d n e v e r 
b e f o r e b e e n m a d e e i t he r i n l a r g e q u a n t i t y o r at s u c h l o w 
p r i ces . O n l y those d e v i c e s that h a d a p o s t w a r n o n - m i l i t a r y 
m a r k e t w e r e c o n t i n u e d . T h e o t h e r p r o j e c t s w e r e c l o s e d 
d o w n as r a p i d l y as p o s s i b l e . A f e w w e r e s o l d to c o m p a n i e s 
that h a d a c o n t i n u i n g in terest i n m i l i t a r y sa les. T h e i n v e n t o 
r ies o f f i n i s h e d g o o d s a n d sa leab le r a w ma te r i a l s w e r e s o l d 
t h r o u g h s u r p l u s c h a n n e l s . 

I n a b o x i n m y b a s e m e n t w i t h the X Y 9 1 U V 0 G o g g l e s 
w a s a v e r y d e n s e u n m a r k e d B-8 s i ze f i l ter a c c o m p a n i e d b y a 
p r i n t e d p i e c e o f p a p e r c a r r y i n g the f o l l o w i n g : G E N E R A L 
P U R P O S E N - 2 G O G G L E , W i t h S p e c i a l I.R. & U .V . A b s o r b 
i n g L e n s ( N D 4.5). I h a d a c q u i r e d th is f i l ter be fo re F e b r u a r y 

1945 a n d h a d n o r e c o r d a b o u t the m i l i t a r y p u r p o s e o f a 4.5 
n e u t r a l d e n s i t y g o g g l e f i l ter . C o u l d i t h a v e b e e n a s p e c i a l 
i t e m u s e d fo r s p o t t i n g a kamikaze p i l o t d i v i n g w i t h the s u n 
b e h i n d h i m ? T h i s h a r d l y seems l i k e l y because the f i l ter i s so 
d a r k that each o f o u r p i l o t s w o u l d h a v e h a d to r e m o v e h i s 
g o g g l e s i f h e w i s h e d to see i n a n y d i r e c t i o n o t h e r t h a n 
d i r e c t l y at the s u n . 

M o r e l i k e l y th i s f i l ter w a s m a n u f a c t u r e d fo r ye t ano the r 
s p e c i a l o r d e r g o g g l e , o n e p e r h a p s fo r v i e w i n g the " b r i g h t 
ness o f a t h o u s a n d s u n s . . . " E d w i n L a n d ' s i n s i g h t s a n d 
P o l a r o i d ' s p r o d u c t i o n f ac i l i t i e s p r o v i d e d the g a m u t f r o m 
c l e a r g o g g l e s f o r n i g h t u s e to d a r k g o g g l e s f o r very, very 
b r i g h t occas ions . 

Note: 
If a reader o f th i s ar t ic le h a s o r reca l l s see ing one o f the L S O 
G o g g l e s o r o n e o f t he D e n s i t y 4.5 G o g g l e s , the P o l a r o i d 
A r c h i v e s C u r a t o r , M s . N a s r i n R o h a n i , a n d I w o u l d w e l c o m e 
r e c e i v i n g a n y a d d i t i o n a l i n f o r m a t i o n . 

Louis R O S E N B L U M , OSA Member Emeritus, is a consulting 
engineer specializing in high performance photographic systems 
and, in recent years, in the design of typographic fonts for Cyril
lic, Greek, and several other non-Latin writing forms. He was 
quality control manager and then an engineering manager of the 
Polaroid Corporation during and after World War II. He lives in 
Belmont, Mass. and can be reached at 617/484-9005. 

Figure 2. The contents of the Air Corps Kit # 1068. There were 
eight different filters in this kit. 
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