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This project was designed to determine the effect of the flash of
atomio detonations at night upon the adility of militarv pursormsl te
oarry out treir arsigned tasks when such tssks inwlve tle uwse of vision,

It 12 considered that in general three types of visual tasis are
irmvolwed in military operationss (a) resdirng of instruments in shipe,
airoraft, tanks and vehiclss; (b) ceitrel acute visicn at low lawels of
iNwdnation; (¢) peripheral vision at very low lsvels. After an atomic
flash each individuml invelwed in such military vigua)] tagks would
attempt to return to seeing under the light level then availadbls to him,
The time required for hm to sse wder each of these circumstances was

deterwined,

Sabjects were located approximately 10 miles from the detomtion
point, They were dark adapted in & light-tight traller, Their ayss wre
to the atomic flash by & simtter arrengerant,. Scew eyes were
protected by a red filter and aome eYes were unprotected, The red filter
was chosen because it selectively filters thw high short-wave conmtent of
the sarly part of the dstomation and because individuals wmaring 4t omn
see red lighted instrmsents in wehiclen, ships, tanks and aireraft,

Because of tle small nuber of ocbeervations permitied, the results
of this sxperiment should be regarded as approximations. Fulure tesis
will be necessary to determine response tism values,

Experimental results were cbtaimed at appreximately 10 xiles from
the dotomation, The» values indicated below are in terms of Uw tim
lapss Detwesn detomation of the weapon until the indicated function is

reounnd,

Teeding Red-lighted Instruments - Average time to tbe first correct
instrument reediang vas 2).2 seoonis for the unprotected pilot smd 8.8
ssoonds for the protectad pilot vhen red Ilood lighting vas evallable inm
sdiition to the red intarmal lighting. V¥hem omly the red intermal light-
ing we avsilsble, the average time to the first ourrvet resding, wpro-
tected, vas 105 seconds; protected, 89 seccndn.

WM EEE'.M - Wyctosster tests were
used it vag found thot ress grod photopic viedon returmd in
152 seconds in tne unprotected syws ard in 111 seconds in thoss pro-
tected by red filtars,

ridheral Yisi r Low 1svels lwination -~ At 0,000
on (a ’ ° ) forw could be

distinguished §n abowt 5 minutes by the wnprotectnd and in atowt &
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minutes by those protecced by red goggles. At 0.00001 footecandle '

(approximately that of a starlit night) form could bs distinguiched in i
about 11 winutes, umprotected; 5} mimutes protected by red gogeles. t .
€4

Attantion s invited to the fact that retiaal burns can be produced ¥

by atomio bLlasts and that these truns are largely indepsndent of die= '
tanos exoept for sise of the burm produced; that the reported results ’i

on flash blindness are for a distanocs of eppraximately 10 miles and that
additional tests are required to get relisbie osta vhich oan be acourately
correlated uith other physical data.




FREFACE

T™he purpose of tiis report is to give operational units an vetimate
langth of tims personnel would be unabls to see w1l snough %o
orrTy out their asaigred tasks if they were unexpectadly exposcd to an
atosic flash,

It is emphagined that results reported herein are based on only &
s}l mmber of 7bsesvations irnd are therefors subject to revisicn vhen
future tests lwve supplied more data, Results are furnished at thie
tize to give commanders & rough estimmte of tlsse effects for plamniry

parposes,

ACKNOVLEDQMENTS

The project officer desires to express appreciition to the follaw-
ing ccysands for their ocutstanding cooperstion in furrdshing the personmel
who mde completion cf thie study possible:

" 9o Crew Traiming Air Foros for furnishing test subje.ts at both
Luke and Nellis Alr Foros Basys and for the sassistance of Cclonel Jack
Bristow, cphthalmologist at Nellis Air Force Base, .

To Strategic Alr Cosmand for assistance of Lt Coloml Richard
"M 1ler and 1Lt John W, Watson, . :

To Air Training Corsand for the assistance of Lt Jerry H. Jacobsen,

To the Ay Medical Osnter for the assistance of Captain Norbert
Frankel and Captain Marston and especially for the assistance of Najor
lle:thrt Porrest who acted veary efficiently as the Arwy's chief repve-
”» tive,

And Tinally to the persomel cof the School of Aviation Medicine who
voried long and hard on the preparation of the many details irvolwd in
this yessarch project, Special thanks are dus Captain Mathew R, Wilson
and Captain Oustav C, Batn for their efforts.

Vithout ths #fforts of this 1arge group and the thoughtful assist-
anoe of personnel at the test site, %his project could not have deen

complated,

s

4
»

-

LSS

PR T T

ot e s



Tuo....-ucc-..‘...!...‘..‘.....
DEFINITIONS . . &« ¢« « s s 0 0 S o' 0 0 0 0 0 dunesecssose

I&Immo' e @ o 8 » & ¢ & 4 & ¢ 6 &0 & b0 2 e w0
101 ObJective . . v e e v 0 v e 0000 ccecssecse

2.9'Imfm--ooooooooooo.oooooo-o

30 OFERATIONAL FROCUDURE ¢ ¢ ¢ ¢ 0 ¢ ¢ e s 0 s s s s 0o 0 0 s @
3.0l mh"mmmt‘“ NN EEEEE X
).L0.2 IM”M’."(’WNJ““).........
30 mﬂy(‘lﬂr&ﬁjnh)o...‘..-oo.--o
p ¥ A O0OZE1N® . ¢ e v c s e 0t 00000 s e

D RINVLIS & e 0 0 ¢ ¢ o Y AR EE NN NN

EEEEEEENX

k0.l Snotmtﬂ..:::......
I.D.t Therml Bffects s+ s c e 0t 00 s00s0ccavoe

SO TISCUSSION AND CONCLUSIONS & o ¢ s s s s ¢ 00 a0 0 00 @
60'mﬂm‘.....................

B KR FEF CEEER B BE ©w w v v w w

7

m Q171
\ln.'-l\.- e i-J




rm:.xmﬂﬂ“mwmmmr.........--.Pl’l'

umz.m.h‘tm-m‘cooo.ooo-..--ooo. 19
Hgm).ﬂntillngnchlm- N N EEEEEEEEEE 20
Pigure b4, Aireraft instruments used in instrument reading task . 21
Mgure S, Battery of nyctometers and adaptometes usded to plot

setwrn of dark adaptation « ¢ ¢ ¢ 6 - ¢ ¢ 6 6 0 4 0 04 x

TABLRES

Table I Recovery of ability to read red lighted instruments . , 23
Tadble IT FRecovery of mssopic vision measured on ths myctometer , 24

Table III Recowry of scotopic vision measured on the adaptomster 25

DEFINITIONS
(Definition of Terms Used in This Roport as Applied to This
Expsrimental Situation;

1. = An instrument used to measure the state Of adaptation
the hasen eye,

2, Igved -~ The amatomical arsa of the eye vhich is the site of the
.visual end organs capabls of givin; the individuil acute vision,

3. Myctamster - & instrument dasigneda to seasure the dark adaptation
rates of thew comms in the centinl area of lcutc vision,

Le OuDe = Ocula dextra—right aye.

Se + = Ccwla sinistre~=1aft aye,

6, Parecentral Vision - Vision periphersl to the cen’ral area of very
acule vision made possible by the fowea,

7-W'~Unﬂmuulnpoﬂum“ummth

¢ filter, This filter alsorbe rediant emsrgy in certain

wmwelsngths, therefore, the eye behind it is ®protected.®

8. Rod Filter - A red lens which filters out certain tmounts of light
in v;.ﬁuo vavelengths by absorption, Such lanses are all ophthal-
de tore,

9 = T1luwmimation by the use of rad light,

10, im %El* = Illwmination of instrument dials by lights
rather than by extermal flood lighting,

1, « A Blim area in the visual field, It may be partial or

«  complete; temporary or permarent,
12, Scotepie Visicn - The type of vision which an Individual has whan
U ght }EWIG is lowr than moonlight, The central portion of the

retina cannot function at this light Litensity, so there is a acotom

in the visual fisld, Menoce the term "scotopic vision.*
Lle % ter = An instrusent designed to map out the sensitivity
ares of vision, It is useful in mapping scotomta,

o UNCUASSIERD
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. There are ¢esentially two types of right vision ta<ks which are of
interest to the services, Oos of times is tlw sitmtion in which an
individual 1s looking at illuminated dials (usvally red lighted) aboard
ship, &s pilot of an aireraft or driver of a tank, Hs muy be exposed %o
& bright flash of light such as “hat producod by an atomic detonation
and then retwm to his task of attempting to read his illuminated instyu-
mats,
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Tosts were therefore designed to procure data on'all three of
. these visual tasks; the reading of red lighted irstrumenis, the recogri-.
tion of objeots Ly moonlight intensities and the recopnition of objects

| 1.0 (bjective

This reecarch was conducted to determine to viat degres
tle flash of an atomie detopaticn impairs the vivion and reduces tie
officienay of military persormel during night operations, The effect
during daylight opsrations las been previously stulied 1Y, Chservations

mde which were intended to reveal tim swlution, degres, axd dura-
reduced vision, An sttempt yas mpde to evalmte tiw protec-
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. detomation pii.ie Along the sids of the trailer ware 12 ports fitted with .
simtior devices for axposing the eyes of the cbesrvers. The slmtiers
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ght trailer was used to Pouse the observers so that dark
be gimulated, It was set up approximately 10 miles from

-

8
nf

oongtructed in such a manmay that the left eoys only was sxposid to

regariing a Yamincus fimation dbject, The shutters opsned after & LB
mdllisecond secharicsl delsy by 4 "blus~box* protoslectiric devioce and
suitable relays, Tts shutters closed agair 2 seconds lster, Timing of
the tests was Lemm with the closure of the shutters, Three types of
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mretoms
vimion following wiich the cbservers reported their ability to ses
landol$ rings in adaptomters of knowmn luminceity,

Another grovp of observers wre asknd to report readings oo red- |
ligited aircraft instrumsnts, Retumn of the ability té read these in- 2
strumatty wa recorded in tims, ’ %

The iotensity, and duration of tha temporery scotamh pro-
duced by Ui wye marured 10 a third growp of cbesrvers by the

we of stamoommpinsters,

During tis exposure, Jalf of the obserwers in esch group wore pro-
m’nﬂ gogglen. (Oogzle, dark adaptatiom, t:rp E-1, Spec. Bo.

30 ORRATIONL PROCEDURE E‘*
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problass and not & purely scientific study, .
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Following closure of the shuttarsy the observers turmed to the
three groups of testing devioces for examination,

"7 384 grctomsters end Maptomtars (Fow febiets)
PN

' B The observers placed their eves in position ca the nyctoms
ter, and as som s able, began o read the lirger lattars of the visual
acuity cmarts. They read the progressively amllsr latters as soomn ap
these Decame visible, The progrwss wes timed frem the ¢ to tie
flash, This reading gave cons adaptation lsvels, After & uinutes, or
after the subject had read all the charecters (vhichaver came first) the
ocbesrver was directed to look at the adaptometers reporting perception
of the ring and psrception of t's break in the ring of each of the three

ters, Thes» wre also recorded in tise from exposure, This was

a rod perception task,
3.0,2 Instrwent Readi Sud ?

' Standard airoraft instrumints were uwsed since the observere
. . were pilots, These instruments are similar i sise and dosipn to instre-
ments used in tanks, wheeled wehicles, and sboard ships. Two tyves of
rod oolored illumination were used, First the instrumsnts wvere illumie
mated by a reqa flood light as-weil as the red instruzsat lights. After
the obearver oculd reed the imstruments vithout delay, the flood light
was trrasd out ‘and o detarmisstion vas made vhen the obesrver wvas sble to
road the instruments without delay using the intermal lighting, alame.

SErEE R 3,00 Scotomstry (Powr -Sudjects)
Wiih the nes of hand-held stareocampimsters the sise and
inteneity of tie tempors y scitomsta were determined,

304 hed Oopgles . -

. Red f4lters were .used or one=half of tis subjects in order
to deterw'se the usefulness of sach filters as protactive devices
ageinst the effscts of atomis flash, Their selsction for this purpose d
was based on t'w fact that they permit the passage of red light from
red-lighted instruments. They can be safely worn by pilots flying e
instrumats, In addition, they abeord 271 the short-amve portion of the
.. opectrwm shich serly ir the flash containg s large amount of esergy be-

; They sctaally trensmit abowt 22f
5 48 B in the visibles and infre-red portions of t!w spec-
-5+ 4 tewm during the phage of tis detomatian in which the eyes in this experiment

' on the old data in the book an the Bffects of
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taly tvo detonations were used for this test for the ressen men~-
tiomsd under paugreph {.0.2. Consequemtly an insufficient mmber of
in test findings are available to give precise resulta. Date availsble
=47 are discussed bdelov ent tabulated in Tables 1, 2 and 3.

The myctometar tests showed that the aversge time required for the
unprotected {ndividual to regein good mesopic visica was 132 seconds and
) for thoss protected Uy red filters it wvas 111 seconds, The adaptomsters
&sq &inkisete that the awrege of the individuals tested regaimed vigion for
Lt - - diotinguishing form at 0,001 foot-candls of illumination (approximately

tuat of wmoonlight) in 310 esccads for unprotacted, 2US ssconds for pro-
tectad; at 0,0000) foot-andls of illumiretion {approximately that of a
elear starlit night) i 67 mconds unprotecied, 325 seconds protectad,

o The recovery of useful vision for reading red-lighted instrveesnts
1t wWas very repid, The avwrege time to the first correct instnmenmt read-
ings are quoted, For the situstion in which both red flood lighting and
internal red lighting were used; for thh unprotected pilst, 23,2 seconds;
" for the protected pilot (red filtars), 8.8 weconds, Wwre only the in-
' - ternal red instrument lighting was used, average time to the first cor-
. - rect reading, unprotected, was 105,56 seconds; protected, 89.5 seconds,
T™his indicates the shorter periods when the eye is protected by a red
“fg1%evy I¢ also shows the valwe of the higlwr intensity red ficod light~-
. W -Sag- 48 shottening the period in which an individuai is unadle to read his
- ? -~ [ ] .

Fr N

. o= hn Bdd Sootcastry '
‘ i : Immdiately after expoturs the subjects descrided a large

wiite or yollow-white 2rea of adsolute scotam, This vas recorded as
* {rrvegular in shape and as wuch 82 15 to 25 deprees in sise, Within Y0
‘ seconde this decressed in sise fo L to 6 degrees amd roughly spherical
A0 in shape, The density of the scotoma becams progressively less as tie
_sise gredwmlly diminished to ore or two degrees after 5 to 6 minutes,
% . AS tikis time the area was dea:ribed as "haxy® Dy ome of the obeservers
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and OU, Visual fislds in this cass revealed a small absolute parecen-
tral scotoma about 2 degress in diameter in the area corresponding to
the mite ol the retinal lesion, Ths parecentrel vision and the retinal
lesion predumally improved and recovery was cumplete,

The sscond individual gave no evidence of any viswal mal-
o, Careful visual field examimstion showed no so.tom, Exmine-
the retime of this san revealsd & small area of retinal edems,
these men Yere cbeesrved uwntil they completsly recovered, Meither
viswa) impairment, visual field defect, or changs in the funduve
e, Thsar injuries were minimal and both subjects are now com-

1!

?
|

O - DISCUSETON AND COICLUSTONS |
A9 & Togult of the iiscovery of the twd cames of retiml injury,
tests were discontinued after two shots (Nos, 3 and be

4

The -chnl.ul delay in the shutter mechatism vas the cause of a

good deal of difficulty. It vas ootsidered impartant to know vhat would

happen ia & real 1ife situation if an individual vorking in the dark
vas expneed to an atamic flash. Por this reason e shutter relssse
aschanism ves buiit to trip the shutters so as to open simultansously
the bomb. Dafortunately, bowewer, it wvas not
one seoond aignal with an accuracy Jreater
thaa plus or mimus 100 millissconds. It was therefore mecessary to use
e photosleotris system vith an sverage delay of 4B milliseconds after
dotomation. The lids closed within abouc 100 milliseconds after the
shutter opemed, 96 the syee vere exposed during the 30-150 millisecond

of the evergy ourve rether than the 0=100 milliseccnd portion
sore desirable.

it
25
4]
*3
is
]

Pralimissry ata furnished the Armsd Foroes Veapons
Projest imdicate that more r-dhn?mu vas present the peried
300d tham vonld have bees present during the 0-100 milliseccnd period.
It oam, thearefore, be expeated that slightly shorter times might be
found ia the real life situation than are imdicated im this report.

Two of tie mbjects did dewlop ratiml burnus, Therefore, tim

. {ndicatione are that becauss the dilated pujdl admits approximately 50

timse tiv, light which 1s adsmitted by thw dayligt constricted pupil, the
flash of an atomie detonation presents & redl dangsr to the retima of
intividual wvhose eye is adapted for night vigion and wvho i{s looking
di of the flash, Distance will only decrease thm sise of
retimal burn and not ite intensity (with the exception of attenus.
the atwospiere and degredation of the retiml fmage by optieal
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ﬁ spite of the occurrence of & retiml burm, in mosd en-iu this L{ ‘
injury would not incapacitate tMe individual, and unless he were loaking P
ber T direotly at Lhe paint of detonation, the swall scotoma produced would not W

b in 1teelf constitute any significant disebility, Fowswer, such & bum
ovea would be sericus, The probability that an imdivi-
would be looking at the exact flash location is very small, .

1

¥ The military personnel operating under conditions of reduced illumi-
r mtion of 0.15 foot-candles (on myctometer) would regmin ussful vision in
about 2 minutes. /{Subjects were 10 miles from the stamio detomations of
sbout nominal yield.) Those operating under eves more reduced illumi-
mation, appraximately moonlight (0.001 foot~candle), would reguis useful
vision ia ebout 5 mioutes. Individusls using internally red {lluminated
inetrumeats and wearing no protective devices would on the averuge re-
ebout )} )/4 minutes before they ceu agein read those imstruments.
¢ o flood lighting i used, this tims can be reduced %o about 23
+ If the subject wears red gogrles the tims will be reduced to
1f minates for the intermally flluminated instrumsnts and to 8.8

seocnds vhen red flood lighting 1s availadls.

The we of red goggles gave enough protectian to the eyes of tUn
cbeervers so that they regtimed the ups of their eyes more rapidly, Noome
. of the individuals protected with red goggles receiwed & retimal burn,
T™his is not surprising sinoe the filters atsorbed a large per cent of .
; the inoident 1ight energy during the period of exposure, The mmber of

DR = rrin= v T * A=t

R R

o
b
E
a
TR

© night, The daytims situation presents no particular probles from the
. standpaint of flash blindnees, ‘
é;: It 18 recommended thaty

Individuale who can perform military tasks wearing red filtere, do
4 there 15 & posmibility of an atamic explosion in their vicinity ot
\M- Sath gereomml would be largely limited to those chmerving red-

Y N

bra,

Additioma] stodics De carriedl out to dsterwine otler filters which
ilter Lo increase ite eoffectivemss, For ex-

anpls, an iafre-red filter to screen owt the long wmvelsngihs,
Mditional flash blindndss studies on the night problem be oarried .
oul at futare teste a0 soon &s ladoretory vork on animals has established

suitabls mrging of safety from a retinal burn standpoint,

13
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Motinal burn studies on animals de carried cut in the lsborwtory
to Goterline the retinal dura threshold, asd that suitabls £ald studiss
fellov, wsing animals im actuval atomic detcamtions.

Todividuals perforking military tasks and suspecti:g the isminence
of an atamieo flash malte an ef{fort to shield at least one eye from the

1ight viwtier waring red goggles or not,

1 ase
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Pig. 1 Toterior of 1ight-tight treilér. The shulter mrchinisns are
on the right., The subjects were deatsd on stools which can

.- 08 soen bepsalh the cownter., After exposure they turmed
~avounl and faced Lhe test spparetas shown on the laft, - Stools
3 | to.the proper appsratus by trecks vidbls b the
’ 0l - Tiw wWriond secticne were isolstad from sach otiwr by
7 40 dark curtaing on the aliding yoda. The black
. visible wae & portion of thw light-tight forced alr ventilation
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Mg, 2 Suttar Nechaniw These shutters have & smal) self-1ueinous
fization spot before- the right (unexposed) eye,. This 1»
brought to imfinity by the strong plus lens shom, This de-
viee inwures that the ebject will te looking near, but pot
M, at the detonation point and that his Mun
p‘Bﬂ: controlled, The shutters had an awrege opsn-
milliseoonds, remained open 2 seconds and olocd

- &
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rig h Alreraft instrumnts weed 1n the instrument
n-mnmnmm.mm individal ¢
Soaroces are visible, Altisnter and Dro
huunn:dm.owuh clanged
Wmnmbwmumtnm
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"F1g 5 Battery of ayotamters and adaptoasters These were used %o
plot the return of dark adaptation, both of the centrel and
peripheral visual funotions,




!
i
*ITPVAI 3061000 IBITY 03 WIIWOLEP WX AV PETY eewyy
fpooes ¢ T wpucoes @ 4
sputes Of spxooes (Y hlu
spoves €v4] SPEOe GG v
o spuooes $°0Q . . spuodes <°} 4 ......wn.Uu..
1 ) bl
: H.,.._..hl : ] < *
. . i T ] QW=
. . . ad ) ii“ﬂ ' 0 w )
.. .- lTlll w
opucoes (¢ puodes of A ,
Spucoss o9y : Spuotes of \14, L o
TV MATI vot TRt Bewn | SVATI Teeerat pv pootd see Bovs T . €
dnosp pemoeyordun «
H







“BuTpes: $941I00 YATI) 0} WIMOLEP WALJ GIv PINTY SeNd

W TR, .u....wﬂ. n"_-.u u.-.J '
3 V.

|

o8 O ‘upm § ods of ‘ups § um § upk e o |
owe O *uma ¢ sengctum( loseoctumg | oeeoc 'umg gy
oos of ‘apm § sy umy |eseof upmy | oesof‘emy T
= | g am g | e oz twpmy owoztumy |.liegy
oy . seeuv] pwg £ peraeyosd dooap .
[V ‘
&2 020 o Sups ; e 2 ‘upr g | oee of ‘u
= _ .ﬁ of ‘um ¢ wpm % ‘st
<. 080 05 ‘am § oes 05 ‘utw g | vee o ‘umx 4 o o2 ‘upm § ‘o
= o (Y ‘um S ocumy |owos 'y | -oewof wmg v | B
L R o8 OoC ‘UM £ | oo g ‘um g | oo of ‘mpm g i 3 !
’ §
=Y, e e sourme .
| wiabutyeng wordureng | aemduperg - qerasurisnq | ..
T Reyeepoalds GOTVUERTTT 39 ey wixosdle GTyWIPBLTY 30 “ ﬁ
_STpuw-9004 10000°0 oTzara-004 T00PD .
deosp pedmaaing . m
3!93.9!}5;3;

ﬁwﬂav

L
»
it 41

s Cat
(T

LoDy




DISTRIBUTICN

Copy Jo.

b

-

AR ACTIVITIXES

Tids
Rp T
-zﬂ‘k;k‘,r-
o S e

Asst. Chief of Staff, 0-1, D/A, Washingtan 29, D. C.
ATIX: Buman Relations and Research Board
. M m.‘ “ Mp 0‘?. D/‘, wwm 2:. n. C.
. Asst. Chief of B8taff, G-3, D/A, Vashingtor 25, D. C.
. Am‘ wm, 0-3’ (M)
Aset. Chief of 8taff, G-k, D/A, Washingtan 23, D. C.
Chief of Ordnance, D/A, \luhucm 29, D. C. ATIN:
GRI™X-AR .
The BSuigeon Gensral, D/A, Veshington 25, D. C.  ATIN:.
Chairmen, Med. Research and Devwlopmat Board
Chief Chemical Officar, D/A, VWashington 25, D. C. -
Chief of Engineers, D/A, Military Comtructtm Division,
Protective Construction Branch, Huhinct.on 2% D. C.
ATTN: ENCEB
The Quartermaster Genersl, CER, muoon’c’fﬂeo, Research
and Development Division, D/A, ‘Vashidgton 23}, D. C.
Office, Chief of Transportatiaon, Military Planning and
W“ Mﬂiim. Bm‘- T'?, wllhm 2"

v e

S FE 20 v rw ne
o |
-

¢
B R 35EE

Chief, Army Field Foroes, Ft. Monroe, Va.
W"‘u ’m M 1’ n m, 'o CQ
Aray 71eld Yoroces Board §2, Ft. Inox, Xy.
Commanding GCensral, Pirst Am, Oonrncr'o Island, New
Tork &, B. T. ATIN: G-1
Camanding Ceneral, First Army, Ocnrnor s Iohnd, Revw
Yark ~’ R. T. ATTR: 0-2
Commar 1ing General, Pirst Army, Covernor's Ilhnd, Rev
York &, X. Y. ATIN: 0-3 23
Command ing o‘n-rcl. Pirst Army, Ooverncr's Island, Yew
York &, N. Y. ATIN: O-b 24 29
Commanding Gecersl, Secand Army, Ft. Ceorge 0. Meede, MA.
ATIN: ATAGR 26
Coamanding General, Ooconﬂ Arny, Pt. Ceorge 0. Jeede, M4,
ATTN: AIACM 7
Commanting Oenersl, Third Army, Ft. MoPherson, Oa. :
ATIN: ACofS, 0-3
Oeneral, Fourth Army, . Sam m. Tex.
ﬂ'ﬂs G-3 Section - 2

F44

®
3
R

e s e

_liNpIARemIED

‘_,.,'-‘e .ox v “"""'R’ e . - P —— | -

“W “"!""if‘v*"l e T aY 4 L e el — e - . e } L R
. ?\JQ%M . ﬁ' " . : ™
. N e e

4 - .
- y-},m _ , N e . L
WA TR ST T IR A L I S B I AR LT A U et o o P .




—_— - e '

e UNCUSSFID

e Chicago 15, Ill. ATTI: ALNO-O R
;a- ) Commanding Osueral, 8ixth Arwy, Presidio of Ssn Frendisco,
: Calif, ATSN: ADCT-4 3% .
Commander-is<Chief, Buropean Command, AFO k03, c/o MM,
New Tork, ¥. Y. 14
Commander-in-Chief, Far Rest Command, AFO 500, c/o M,
San Frencisoo, Calif. ATIN: ACofS, G-3 38 52
Commanding Osneral, U. B. Parese Austria, APO 168, o/o ~
M, Sow York, N, Y. ATIN: ACofS, 0-) A3 !
Commanding Gemsvel, U. 8. Aray Alasks, AFO 942, o/o M, .. .. :
feouttle, VYesh. & i
Commanding General, U. 8. Army Caribbean, AP0 834, c/o M,
Fev Orleens, Ls. ATIN: CQ, DSANCARID b i
Cammanding Oeneral, U. 8. Army Car!bean, APO 834, o/o M,
Wev Orleans, La. ATIN: (O, USARFPANY ' a6
Commanding Oenersl, U. S., Arwy Caribbean, APO 83, c/o PN,
Nev Orleoans, La. ATIN: Chemicel Officer, USARCARID Y4 .
Commanding General, U. 8. Arwy Caridbdean, AFO 83k, c/o PN, R
Bov Orleans, fa. AITE: Surgeon, USARCARID A8
Commanding Osnersl, U. 8. Army Pacific, APO 938, c/o M,
San Frencieco, Celif. ATIN: Chemical Officer A9~ %0 .
Commanding Oenerel, U. 5. Army Europe, ARO 403, ¢/o M, ;
Sow York, W. Y. ATTE: OPOT Div., Combat Dev. Branch . %~ %2
! Commanding Oeneral, Triests U. 8. Troops, AP0 209, ¢/o K

H. v Tcl'l. B. T. ATTH: ACof8, G-3 ] ’3 .o
Comsndant, Commmnd and Oanersl Staff College, Tt. lLesaven- )

vorth, Ean. ATIW: ALLIS(AS) '
Caamandant, The Infantry 8chool, Ft. Dmning, Ce. .

ATIE: C.D.8. 935~ 56
Commndent, The Artillery 8chool, Ft. 8ill1, Okla. 5T
Coumendant, The AMMGH Branch, The Artillery Schoal, Fs. -

60
6

% - DISTRINITION (C'mttnud) Copy Wo.
5 - .

¥

o

o e ik . ..

Lt ﬁr&‘ TR JEN

A o p—

L}
-
s

L .’.-_i-;‘a.ﬂwa;m ¢

s m, Tox. .

m. The Armcred 'ﬁhoﬂ.; re. M. no ATTE: Clas-
sified Dosumsnt Section, Bvaluation and Research
Pivisim

Camending Osnersl, Medical Pield Service School, Brooke
Atmy dodicel Centar, Ft. Sam HEouston, Tex.

Camadent, Army Nedical Service Oradusts School, Valter
fieed Army WMedical Center, Veshingtom 23, D. C.

ATTH: Departamnt of Mophysics

The Superintendent, U. 8. Nilitary Acedemy, West Polnt,
. Z. ATTE: Professor of Ordnance

Commandant, Chemical Corps School, Chemicel Corps Training
Commad, Yt. ¥eClollan, Als.

Cammspding Generel, Bessarch snd Ingineering Commend,

ot o i M., ATIN: Special Projects
;ﬁ"?i’m. Soer
e 8




[}
¥
b

GLUSSEED
£y Ty

]

2

;: DISTRIBUTION (Cootizusd)

3D Control Offtiocer, Aderdeen Proving Oround, Md,
ATIN: Ballistics Ressarch Laboratory
Commanding Geoersl, The Engineer Center, Ft. Belvoir,
. Ya. ATIN: Asst. Commandant, The Engineer School
Commnding General, The Tramsportation Centar and Ft.
- Bustis, Va. ATIN: Asst. Commandant, Military
| Sciemoss and Tectics

’ _ Commsniing Officer, Engineer Ressarch and Development

ce-;uu orr:-r, Aray Medical Reseerch Laboratary,
' e-uno;no-, Chemtoal Cérpe Chemical and Redio-

M, Operations Ressarch Offide, Johns Bopkins Uni-
versity, 6810 Connectiout Ave., Chevy Chase, M4,
ATTH: Library

FAYY ACTIVITIES

a’.’o C.

' Commader<in-Chief, U. 8. Atlantie ﬂu\‘.. Fleer Post.
Offioe, Nev Tork, ¥. 1. .

Compander-in<Chief, U. 8. Pecific Tlset, ﬂat Post
Office, Sen Pramnisco, Calif.

e

laboretary, Ft. Delvoir, Va. ATTN: Chief, mm‘l

" Chtef, Duress of Aercasutics, nh.vmes. . C.

Copy No.

67- 68
69- TL

81

8. 83

N-
93~ 9%
95~ 96




5 " URCLASSIFIED
MSTKINTION (Contizued)

L. Tressure Island, San Francisco, Calif,

Director, USMC Development Center, USIC Schools, Quan-
; tico, Va. ATIN: Narine Corps, Teotlcs Poard

e Director, USNC Desvelopment Center, UANC Schools, Quan-

4100, Ya. ATIN: Marine Corps, Equipment Board
Commanding Officer, Fleet Training Center, Naval Base,

Forfolk 11, Ve. Aﬁ!lvgmd. Wespons School
Comanding Offiocer, Center (SAWP 8chool),

Naval M’.ﬂ.
Commander, Operational

ﬁ, Calif.
lopment Force, U. 8. Atlantio

3 “Group

_ P, Alr Joroe, U. 8. Peoific Fleet, Naval Alr Sta-
ttﬂ. an Diego, Calir.

m C”, U. 8. Peoific n“t' °I°

lﬂ Sabool, San Diege M7, Callf.

Officer, Naval Demage Control Training cuur.

by éﬂhlo, mmouu- 12, Pa, ATHN: ANC m
ouree

Commndiag Officer, Naval Unit, Chemical Corps School,

7t. heClsllan, Ala.

' %. C.
Commander, UBR Ordnance Test Mteu, Inyokern, cuu
Lake, Calif,
OfTioer-1in-Charge, USN Civil Engineering Research and
Pvalustion lLaborstory, Construction Battalion Center,
Port Besneme, Calif. ATIN: Code T))
Comnending Offiocer, UBN Nedical Megearch Institute,
. Petional Naval Medical Center, Bethesda 1b, M4,
ot Diregtar, The Materiel Ledoretory, Wev Tork Naval Ship-
i ; gurdy Bov York, N, Y.
& mmum,u:m«m
% +2etersy. Se Disgo R, Calif. ATTR: Code 290

Divisiom

Clothing Supply Office, UNR Bupply Activitics, 3 Ave.
end 29t St., Prockiyn 32, B. Y. ATIN: Ressarch
end Developmeut

X

57100, USH Base, Norfolk 11, Ya. ATIN: Tactical Devel-

Jmmmm.mm,cqum. '

[M0]ASSITFN

Copy .00.

83

5555’555 5555

gl

THE ¥

[

- 'l'-r(;f‘uh-h— LRl b B iy,
il -.r e T
- . I S A : :




IEIGRUTION (Continued)

Coamander, Naval Alr Development Center, Johnaville, Pua.
o Commading Officer, Office of Ravel Researck Brench Of-
3 m. m M’ 3‘-. San me‘“o’ C.J.if.

.y & FI
LRy
.- AIR FORCE ACTIVITIRS

. Aeat. for Atowic Riercy, Mesdqueriers, USAP, Vashington

. A_"‘ 2’. D. C. ‘m: mlo .

; " Asat, for Ataaic Brergy, Bsedquarters, USAY, Washington

. 29, D, C. ATIN: MW Divieion ’ |

Asit. for Develdpment Planning, Beedquarters, VAAP,
Washingtem 29, D. C, *

leu’ofcmﬂﬂml, MW.WO, Uw. ﬂmtu N

(] ] ] :
Diectér of Plans, Besdquarters, USA?, Washington 2%,
> D. €, ?:Hurmmmm e
irectersts of Requirsments, uarters, UVSAY, Vashing-

tom 23, D. C. ATIN: ATIIQ-8AMN P

Directorste of Research and Development, Armesent Divi-
sice, IC8/D, Besiquarters, UBAP, Weshingtcm 25, D. C.

of mn“m, m, m’ Wash-

m ”' D. C. . ) '.

The Surgecn General, BHeedquarters, M,Ilm 29,

Clinmiing Geoeral, U. 8. Alr Forces Burcpe, AYO 633,
5 efe Mty Bov York, ¥. ¥.

4 ‘Sek Frescisco, Calif.

i
¢ Oeveral, Alsskan Air Commend, APO A2, oo
I B, Seattle, Wash. ATIN: AAOTH

4 Commending Oeveral, Northeast Air Commend, AFO 862, ¢/o
. M, Bev York, X, T.

L Commending Geueral, Strategic Air Command, Offutt AFM,
B Omsha, Neb. ATIN: Chief, Operetions Analysie

Gevsral, Tectical Air Commmnd, Langley AFR,
Ya. ATIN: Dootments Seowrity Branch
Cammanding Qeverul, Air Defense Command, Ent AVB, Colo.
Commanding Geveral, Air Materiel Commend, Wright-Patter-
omn AYS, Paytom, Chio
Gemoral, Air Training Cosmand, Boott APB,
delleville, 1), )
: ‘ Genaral, Air Besearch and Developmsnt Commnd,
- 1O Do 1395, Baltimore 3, Nd. ATIN: ION
Ce Conanding Geveral, Alr Proving Oround Command, Rglin
S AFS, Tia. ATTW: MO '
. Commanding Geveral, ALy University, Maxwall AFB, Ads.
1-aes, OUENRiens, ALr Commad snd Steff School, Naxwell AFD,

G O ol 3
L 7
el

‘Osweral, Yar Rest Alr Foroes, AMO R3, efo

Copy No.

125-226

. : bl -~ I;’ .
m‘ B e ‘%ﬂ' VY -;“m

S
- -

%,
%

2

i
¥




T - RISTRIUTION (Cantinued)

3 Commaniant, ALr Foros School of Aviation Medicine,
: c Bandolph AVB, Tex.
s camanding Genaral, Wright Air Development Center, Vright-
Mttereon AYD, Dayton, Ohio. ATIN: WCORAP
Genarel, AF Cambridge Research Cester, 230
Aldany 8t., Cambridge 39, Mess. ATIN: Atomio Were
fare Direstorate

OQeneral, AF Special Weapons Cemter, Kirtland
AFD, Wi Jhm. . ATIS:! Chief, Tecknical Library Brench
Cammémt, TS Tustitute of Techaclogy, Vright-Pettere
oo AFD, Dagton, Ohio. ATIN: Besident College
Commendiag General, Lovry AV, Denver, Colo. ATIN: Depart-
. et of Armemant Training
Oomsnding Gemeral, 1009th Special Weapons Squadrom, Tempo
"2 2tk & Constitution Sts,, M, Vashington 25,
E_ hldmuu,rmm .,&nh!hdu,&m-
S ATTH:; Naclesr hergy Division
OTEER TRMS. OF IRFENSE ACTIVITING
Esoontive Secretary, Joint Chiefs of Staff, Veshington

;;-" : 29, . C. ATHN: Joint Stretegio Plans Committes
Al Divecter, Weapoms Sywtems Bvaluaticn Group, Rm, 2X1006,

:wm. M. X079, Pentegon, Vashing-
“Soerotery, iiistery Liatemm Committes, PO Sox
e ’eﬁ-l-ti Arusd Farces Sraft College, Sarfolk 11, Va.

Oaiversity of Californis Madistion lLaboreatory, MO Box
808, Livermore, Calif. ATIN: Marguret Poldea

. Us B Abomis Comission, Olassified Document Room,
-~ 1900 Cemetd: Ave,, Washington 25, D, C.

"4 ',‘.'-_"'3'{‘:_ . ‘. o for [
Sl Betamaifes Labeeeieny, Bopart Liveery, 1O

Wik 3683, Lee Alamoe, ¥. e, ATHN: Selen
:'.‘ ‘-"fr', n

T UNCUASSIED

170-170
172-1T3

1Th
179177

210-212
213-219

% GCUSSFED




; -

: .

N B Sandis Corporation, Classified Document Division, Sandis
Base, Albuguargque, K. Mex. ATTN: Wynne K. Cox 256225
Veapon Twet Beports Group, TI8 26
e Surplus ia TIOOR for DR 227276
- Surplus {n TISOR for AFSVP _ . 277-301

ADDTTTONAL DISTATBUTION
g Direster, Specda) Vespons Developssnts, COATP, Pery

5 Biiss, Temas ATTN: Maj. Bsle Mason, Jr, 02

M) S Mage,; Tous., A00o0y




