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This is a preliminary report based on all data avail-
able at the close of the operation. The contents of this
report are subject to change upon evaluation for the
final report. Conclusions and recommendations drawn,
if any, are tentative. The work is reported at this
time in order to provide early test results to those
concerned with effects of nuclear weapons and to pro-
vide for an interchange of information between proj-
ects for the preparation of final reports.
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ABSTRACT

-~ o Gla”,

Project 39.4c was organized to provide remotely=-
operated photographic coverage of blast and thermal damage
to physical structures on the Apple II shot of Operation
Teapot., A total of 48 cameras were operated at distances
from ground zero of from 2750 ft. to 10500 ft., Both ex=~
ternal and internal camera stations were utilized,

Results were generally quite successful. In most
cases the view 1s obstructed by the dust cloud very
shortly after shock arrival, but the records do show the
mode of fallures.

Projection prints of all of the records have been
made available to those agencies requesting them,
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CHAPTER 1
OBJECTIVE

The objectives of Project 39.%c, High-Speed Technical
Photography, Physical Phenomena, were essentially to pro-
vide photographic coverage of blast and thermal effects
upon physical structures. Plctures were taken in accord=-'
ance with the requirements of other projects of the Civil
Effects Test Group. This photography was all taken from
unmanned stations &t shot time during Apple II shot. It
was hoped that two purposes could be served. The first
was to provide photographic documentation of the mode and
mechanism of structural failures; the second was to pro=-
vide photographic footage that would be useful for impart-
ing to the American publlic the message of Clvil Defense,
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CHAPTER 2
BACKGROUND

The utility of remotely controlled cameras photograph=-
ing effects tests has been demonstrated often in the past.
In particular, the photography of Civil and Military
Effects Tests during Operation Upshot-Knothole in the
spring of 1953 demonstrated the effectiveness of this type
of coverage.* Photographic records, made during a shot,
can be invaluable in interpreting results obtained by

‘'other mechanlsms.

* WT=779, "Operation Upshot=-Knothole, Project 9.1, Technl-
cal Photography", January 1954
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CHAPTER 3
TECHNIQUES

3.1 GENERAL APPROACH

The general photographic approach leaned heavily upon
the lessons learned from and equipment used for previous
Operations in Nevada. The principal hazards to effects
photography are blast, nuclear radlation, and obscuration
by dust at shock arrival, Camera stations must be solldly
constructed to avold loss of the camera and record and to
prevent undesirable motion of the camera itself, The fllm
must be shielded to reduce film fogging due to nuclear
radlations. These two things can be done, It may not be
a simple matter, but rugged well-snlelded camera installa=-
tions are certainly technically possible though economic-
ally formidable,

The problem of dust obscuration is the most diffilcult
one to cope with effectively, A vast quantity of dirt,
ralsed from the desert floor and carrlied along by the
shock front, obscures the pilcture at the preclse moment
when the record i1s most critical, The general solution to
this problem i1s to elevate the camera above the dust. This
procedure, however, further complicates the problems of
blast and radiation protection, The hlgher the camera
tower, the more rugged and expensive 1ts construction must
be, In addition, the problems of handling heavy radiation
shields at substantial helghts are manifold.

In the two followlng sections, the methods adopted for
exterior and interior photography are discussed,

3.2 EXTERIOR PHOTOGRAPHY

In order to get above the dust ralsed by the shock
wave, all cameras were placed on towers, These were the
same towers used for the Mil) tary Effects Program on
Operation Upshot-Knothole and were graclously loaned to the
project by AFSWP, A typlcal tower 1s shown schematically
in Figure 3.1. The tower consists of a guyed monopole with
a small camera platform on top., The pole 1s an 8-inch
steel plpe and 1s set in a reinforced concrete base, A
cavity in the base houses the electrical control circultry
and batteries. Both 18 and 10-foot towers were used by the
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i Fig. 3.1 Typical GSAP tower
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project. The choice depended upon the helght of the object
" being photographed and its distance from ground zero.

Stations H, H-1, and H-2 were nonstandard installa-
tions, at which the cameras were mounted to the structural
- members of Stations 35.2al and 35.2bl (the guyed and self=-
; supporting communications towers).

- Figure 3.2 shows a typical 18-foot tower, and Figure

- 3.3 shows an electrical control box, The cameras in Filgure
3.2 are shown covered with a plastic bag. This covering
was used as a cleanliness measure on all external stations
prior to the final loading,

.- In order to avoid film fogging due to nuclear radia-
tion, cameras were placed inside steel boxes fitted wlth
2%-inch thick lead shields. All external cameras were
shielded in this manner except those at Stations H, H-l,
and H-2, These could not be shielded because of interfer=-
ence with the structural characterlstics of the towers,

U T e
bt a N TSl
¥ g

S Because of the requirements for shielding, it was

i advisable to use physically small cameras, Consequently,

3 the 16 mm GSAP (Gun 3ight Aiming Point) camera was chosen

for all stations. This camera operates at frame rates of

either 16, 32, or 64 frames/éec. The lead shield for this
small camera welghs approximately 350 pounds.

PRI

Obtaining properly exposed negatives 1is complicated by
the rapidly varying light levels. This is particularly
true for a pre-dawn detonation where there is no contribu-
tion from ambient light. As an insurance measure, two
cameras were operated on each tower and thelr exposures set
to cover the uncertainty in light level. This arrangement
7. also serves to provide mechanical backup. Experience has o
. shown that electrical backup is not required if care is E?-‘['
- taken in setting up the stations, The circultry 1is simple: N e
b a 28-volt battery supply, a timing signal relay, and a cam FLIRy L
timer to control the running time of the cameras, -
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& In order to minimize the problems of dust obscuration, ()
5 . i1t 1s necessary to place the camera tower as close as pos- 3 e

' sible to the station being photographed. This is accom- AL
plished by using wide angle lenses whenever feasible, s
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Typical GSAP electrical

Fig. 3.3
control box

It

Fig. 3.2 Typical 18' GSAP tower
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3.3 INTERIOR PHOTOGRAPHY

Because of the high radiation fields associated with
nuclear detonations, it is advisable to use insensitive
films., Data show that two films that differ in light sen-
gitivity by, for instance, a factor of ten will differ lIn
sensitivity to nuclear radiations by a much greater factor.
In interior photography, where 1t is necesséary to provide
artificial iliumination, one essentially has the choice of
using fast emulsions, a larger amount of shielding, and
relatively 1ittle light, or slow emulsions with less shiéld-
ing and more light, For this work, it was decided to uti-
lize the slow emulsions because of the difficulty in hand=-
ling heavy lead shields in quarters where space is limited.

The film most used in this work is a special Eastman
Kodak emulsion, Number SO-1112., The film has a speed
rating of approximately 1 and a radiation tolerance of
greater than 1000 roentgens, Photography of an object of
average reflectance at 16 fr/sec, £/2.5, requires greater
than 1000 foot-candles 1lluminance, '

The following G,E, lamps were utilized. All are
nominally 28-volt dc lamps and were operated at 14% over
voltage. This results in a 50% increase in luminous out=-
put,

Beam Candlepower Beam Spread to

Lamp No, Rated Voltage on Axis 10% of Max Cp
GE 4570 28v dc 30,000 50° % 9°
GE 4572 28v dc 4,000 55° x 55°
GE 4541 28v dc 450,000 14 x 11°

Figures 3.4 and 3.5 illustrate typical interior setups.,

13
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CHAPTER 4
SCOPE OF PROGRAM

Table 4.1 summarizes the photcgraphic coverage proe-
vided by Project 39.4c. A total of U8 cameras were oper-
ated.

The identification of programs and projects in Table
4,1 1s as follows:

Program 31 - Response of Residentlal, Commerical and Indus=-
trial Structures and Materials to Nuclear
Effects

e

P g t,‘r PN - B
< LU R

o R PR .
2, T X
5

31.1 - Damage to Conventional and Speclal Types
of Residences Exposed to Nuclear Effects

31,2 - Damage to Commercial, Institutional and
Industrial Structures and Contents Ex-
posed to Nuclear Effects

T
s

—r—
LY )

Program 34 - Shelters for Civil Population

O

34,.1b=- Evaluation of Outdoor Family Shelters
Exposed to Nuclear Effects

Program 35 - Utllities, Services and Assoclated Equipment
Exposed to Nuclear Explosions

35.1 = Electric Utilities
35,2 = Communications Equipment

35.4 - Industrial and Domestic Gas Storage and
Distribution

Program 36 - Mobile Housing and Emergency Vehicles

36,1 = Utilization of Trailer Coach Mobile
Homes Following Exposure to Nuclear
Effects

Appendix A shows the approximate layouts of the sta=-
tions and cameras, Appendix B contains coples of the Sta-
tion Loading Sheets, which list pertinent data regarding
the cameras and thelr setups.

15

.................
................

s PSS
.......



.t

BN
R )

P« 4N

e
P

o
A
[ )

A0

LV, RV

)
P

LI R P :
PO i el R
p

oS .

1} 3 v B * [ 4
feaae aaf{ted] 9ENOH (,0060T) TET°9% 9t
Juel UOTINQILISTP pue Sutdund sed °*g°7 1 00LY of°GE
4 J9M09 SUO T3 E0 FUNUOD 1Gogh)  1a2°GE
\ . Z9M03 jsedpeodq °H°Y baepuel§ 1998% TB2°GE
. T uo13e3s Sullsespeoaq

TIT°1¢
BT Gt 113

‘H°Y Uam piecquog tme suoydatoey uimaTa Selswed JO0TIdjUI M.OON:W
Agoﬂnopxov 193 ToUs £3TITIN HooTq Aruosen M.omsmM FT°4€

uofzejsqns IswIoJsued] s 004

AhOﬁpmuxmv JI93 ToUE 939I0U00 pPIdIOJUTSI psanod 10612 TT°4€
AhOﬁhmuxmv I93 T89S 939d0U00 PadIOJUTSI 48e0=3dd f.omhm ut*H¢& #¢€

P2 1
Ta2°1¢
Te2 1t
o2 1€

AAOHnmuxmw xOHmmpmothd .oomw
(10 TI93x39) JUTPTTNQ USTYSH 10089

(20TI93x9) JuIpTINg I3TING umufunty 1y 0089
(10 T193%9) wooa Toajuodo jueld [eoTWRYD 1 006G

AMOﬁ&muxmomsoSoEmhm vmzwﬁmovmnhnopmlm .oowh NQH.HM
(xoFxa3ut pue AOﬂpmpxmw 28noY swWedJ paulITeopad AI036=2 .oommw T4aT°I¢

AhOﬁpmuxow asnoy Aiuoseuw paogoJufad L£I038~-T ; 00G0T) 23T °1¢
(ZI0TXI23UT pue JIO0TI9IX9) IENOY Atuoseuw paoIoJulad AXogqe-T .OON:W IJIT°TE

(I0TI33UT pue IO TIS9JX3) 9ENOY 939I0U0D qaseoaad AL10g8e=T 1 0004 I91° 1€
MAOﬂpou:ﬁ pue J0TI83x9) asnoy swedJ LI03€-T ; 00G0T) 2oT°TE
JOTI93UT pue JORI93X9) asnoy swedj A103s-T s 00L%) TOT°TE
Apoﬁnmuxmw a8nNoY JISpUFo pue NoTIq L1038-2 100G0T) 2etr°1¢
(Z0TI23uT pue JOTIDYXD) IENOY JIPUTO pue NdTIq Aroge=2 $100L%) TeEI°1E T¢
uo T3draosa(q poMaTA UOT3E3S wexdodg

" HOVYIAOD OIHAVYDOLOHd = T°Hh °TABL

P I PR
RN ,.twun-\.u\-ﬂ%.ﬁ\-y-- {
AT o) 2 -Vq\nwﬂ.\m g0 2 v 8

PR e o . v
. ot e et e T . : IR i e e e
anaa® Pl g o H EAPRACIN S0 Sl gAr N8 g = 2 a3 e i .



CHAPTER 5
RESULTS

Because of the nature of the proJject, the results are

best presented in pictorial rather than verbal form.

Accordingly, projection prints of all footage have been

prepared and distributed to those agencles requesting them.,
These prints are complete coples of all exposed footage,
rather than being edited to show only the more dramatic or
forceful scenes,
contents are described in Table 5.1.
object viewed by each of the films is given 1n Appendix B.

Table 5.1 = PROJECTION PRINT MAKE-UP

Three reels of film were prepared.,

Thelr

A description of the

Reel

Film

Numbers

L=145

L-146

L=147

29240,
29247,
29254,
29261,

29270,
29278

29280,
29285,

29241,
29248,
29255,
29262,

29281,
29286,

29242,
29249,
29256,
20263,

29273,

29282,
29287,

29243,
9
29264:

29274,

29283,
20288,

29244,
29251,
29258,
29265

29275,

29292,
29289,

29253,
29260,

29277,

29284,
29291

It is felt that the results are very satisfactory., As

envisioned, obstruction by dust was the major problem,

The

views from the external camera stations, particularly those
at 2750 ft. and 4700 ft. from ground zero, were obstructed

shortly after shock arrival by the dust cloud.

However,

the records do document the early stages of blast inter-

action,

tory in all cases,

The coverage during the thermal phase 1s satisfac=-

The internal photography was not as successful as the
Apparently great volumes of solid particles, both

external.
from the desert floor and from the materials of constructlon,

filled the interiors of the houses immediately after shock

arrival.

In general, the photography shows the thermal

phase, and only two or three frames after shock arrival

before the view is completely blocked by the dust.

The

interior photography of Station 31,1bl at 5500 ft. and Sta-

tion 31,1lc2 at 10500 ft. are exceptions to this.

Because




of their greater distance from the burst, there is less
' . obstruction and the documentation is rather better than
N from the stations at the 4700 ft. line. °

All cameras operated satisfactorily. However, film
No. 29272, photographing the Aluminum Butler Bullding
(Station 31.2al1), is useless., This camera was apparently
loaded with a magazine that had been run several years pre-=
viously in routine testing and not processed, Both the
f1ilm loading and camera loading personnel check the maga=-
zine footage counter in order to prevent Just this occur-
rence, but apparently this magazine had a defective footage
- counter which registered full even though the magazine had
o been run, No data were lost through this slip-up, because :
: the back=-up record No. 29271 1s perfectly adequate,
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MASONRY

a700

5 3
" <
| GA-
L _ IR . Mo
: .A_“ s L} : ". - l' T 7
FERR L am, mER
e Tl : il N o 5 o Bud
T N A S ] IEL s
ISR A BSOS I 1 ‘& mm ]
S SIS e ¥ S I N A DS 1 i ! s ; -t
- T - ba L -
o b
I R TR Ry B : R
| i AAARSdREREE
B R
n r ?;rr.w.,.lu,u
N
L Ha T
e e ; W
o ) m. ) T
2 - -
5 ,im ‘w,-u
| g EEd
L .;Q._ et ]
e BeSRn
] P f;
- - :
BEEPE
m

TT T T 1111

T

LR AL
(SN ] ..vhn’-.f

<«
L3}

. » o - e s Tem X " TR TP o

ﬂu.\.~sx.-g...-.-q.~- RN~ DTV ¢4 - [ ° ol

e W) . ~

o
.
)

-L.';\... -b.
<
-
-

(R ]
s -......—.
AN OALA
S
Uit it WL IS |
v
el
R .
z



By

_ i | o d Hr ik Lt e
[T T aEOEOANTEY T AEOLS TS - N T T T T L IR T T

S USRI £ 1 S | > B Sl At s (SN 5 101 3 A o PSR SESOSESE S « £
 lmsmow mimwonoo | | A 0 il M " A seivisciol & e ¥ ol
. | Aisvozad Awaisl | Lol ol it ia s mtal &tk S S :

]
i
!
|




Fig. A-7 Photostations D-1 and D-2 .
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Fig. A-8 Photostation E-1
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Fig. A-16 Photostation O
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Military Distribulion Category 5-90

ARMY ACTIVITIES

[

Asat, Chief of 8taff, G-3, D/A, Washington 25, D.C.
ATTN: Dep. CofS8, G-3 (ER&SW)

Chisf of Reaearch and Developmont, D/A, Washington 25,
D.C. ATIN: Special Weapona and Air Defense Division

Chief of Ordnence, D/A, Washington 2%, D.C. ATTN:
ORDIX-AR

Chief 8ignal Officer, D/A, P&0 Division, Weahington
25, D.C. ATTN: SIGOP

The Surgeon General, D/A, Washington 25, D.C. ATIN:
Chief, R&D Diviesion

Chief Chemical Officer, D/A, Washington 25, D.C.

The Quartermaster Ganeral, CBR, Liaison Officer, Re-
search and Development Div., D/A, Waehington 25, D.C.

Chief of Engineers, D/A, Washington 25, D.C. ATTN:
ESCNB

Chief of Tranasportation, Military Planning and Intel-
1ligence Div., Washington 25, D.C.

Commanding General, Continsntal Army Command, Ft.
Monroe, Va,

Preaident, Board $#1, Headquarters, Continentel Army
Command, Ft, Bragg, N.C.

Prasident, Boerd §#2, Headquarters, Continental Army
Command, Ft. Knox, Ky.

1 President, Board #4, Headquartera, Continantel Army
Command, Ft, Bliss, Tox,

Commanding Genural, U.8. Army Ceribbean, Ft, Amador,
C.Z2, ATTN: Cul, Off,
2 Commandar-in-Chief, Far East Command, APO 500, c/o PM,
San Francisco, Calif, ATTN: ACof8, J-3
2 Commanding Gensral, U.S. Army Burope, APO 403, c/o PM,
Nev York, N,Y. ATTN: OPOT Div,, Combat Dev. Br.
1 Commandent, Command and Generel Staff College, Ft.
Leavenvorth, Kan, ATTN: ALLLS(AS)

Commandsnt, The Artillery and Guided Missile School,
Ft. 8111, OXla,

1 Commanding General, Medical Field Service School,
Brooks Army Medical Center, Ft. Sam Houaton, Tex.

Director, Special Weapona Development Office, Ft.
Bliss, Tex, ATTN: Lt. Arthur Jeskierny
1 Superintendent, U.S. Military Academy, West Point, N.Y.
ATTN: Prof. of Ordnance
1 Commanding Generel, Research end Engineering Command,
Army Chemicel Center, Md., ATTIN: Deputy for RW end
Kon-Toxic Material

Commanding General, Aberdeen Proving Groundb, Md,
(inner envelope) ATTN: RD Control Officer (for
Director, Ballistics Research Laboratory)

Commanding General, The Engineer Center, Ft. Belvoir,
Va. ATTN: Aset. Commandent, Engineer Sohool
1 Commanding Officer, Engineer Research and Development
Laboretory, Ft. Belvoir, Va, ATTN: Chief, Technical
Intelligence Branch
1 Coomanding Officer, Picatinny Arsenal, Dover, N.J.
ATTN: ORDBB-TK

Commanding Officer, Frankford Arsensl, Philadelphia
37, Pa, ATTN: Col. Tewes Kundel

Commanding Officer, Army Medical Research Laboratory,
Ft. Knox, Ky.

2 Commanding Officer, Chemicel Corps Chemical and Redio-
logical Laboratory, Army Chemical Center, Md. ATTN:
Tech, Librery

1 Commanding Officer, Transportation R&D Station, Ft.
Euatis, Ve.

1 Director, Technical Documents Center, Evane Signal
Laboratory, Belmar, N.dJ.

1 Director, Operationa Research Office, Johns Hopkins
University, 7100 Comnecticut Ave., Chevy Chase, Md.,
Washington 15, D.C. ATTN: Library
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NAVY ACTIVITIES

Chief of ‘Naval Operationa, D/N, Washington 25, D.C.
ATIN: OP-36

Chief, Bureau of Medioins and Surgery, D/N, Washington
25, D.C. ATTN: Special Weapons Defenss Div.

Chief, Bureau of Ships, D/N, Washington 25, D.C. ATTN:
Code 348

Chief, Bureau of Supplies and Accounts, D/N, Waehing-
ton 25, D.C.

Chief, Bureau of Aeronsutice, D/N, Weshington 25, D.C.

Commander-in-Chisf, U.8. Pacific Fleet, Fleet Post
Office, San Francleco, Calif,

Commander-in-Chief, U.8. Atlantic Fleet, U.S. Naval
Baee, Forfolk 11, Va.

Conmandant, U.8. Marine Corps, Waehington 25, D.C.
ATIN: Code AO3H

Superintendsnt, U.8., Naval Postgraduate School,
Monterey, Calif.

Commanding Officer, U.8. Naval 8choole Command, U.S8,
Neval Station, Treasure Island, San Francleco,
Calif.

Commanding oﬁicer, U.8, Fleet Training Center, Naval
Base, Norfolk 11, Va, ATTN: Speciel Weapone School
Commanding Officer, U.3, Fleet Training Center, Naval
Station, San Diego 36, Calif., ATTN: (SPWP School)
Commanding Officer, U.3, Naval Damags Control Training
Center, Naval Base, Philadelphie 12, Pa, ATTN: ABC

Defense Course

Commanding Officer, U.8. Naval Unit, Chemical Corpe
8chool, Army Chemicel Training Center, Ft, McClsllan,
Ala.

Commander, U.8. Naval Ordnance Luboratory, Silver
Spring 19, Md. ATTN: EH

Officer-in-Chargs, U.8. Naval Civil Enginesring Res.
and Evaluation Lab,, U.8, Naval Construction Bat-
talion Center, Port Huaneme, Calif, ATTIN: Code 753

Director, U.8. Naval Research Laborstory, Washington
25, D,C. ATIN: Cods 2029

Commanding Officer and Director, U.8., Navy Elsctronics
Laboratory, San Diego 52, Calif, ATTN: Code L4223

Commanding Officer, U.8, Naval Radiological Defense
Laboratory, San Francisco 24, Calif. ATIN: Technical
Information Division

Commanding Officer and Director, David W. Taylor Model
Basin, Washington 7, D.C. ATTN: Library

Command ing Officer, U.8, Neval Photographic Center,
Anacostia, D.C.

Commander, U,8, Naval Alr Davelopment Center, Johne-
ville, Pa.

Director, Office of Naval Research Branch Office, 1000
Geary St., 8an Francisco, Celif,

ATR FORCE ACTIVITIES

Aeet. for Atomic Energy, Headquerters, USAF, Waehing-
ton 25, D.C. ATIN: DCS/0

Director of Opsretions, Headquartsre, USAF, Washington
25, D.C. ATTN: Operations Analyeis

Director of Research and Development, Headquarters,
USAF, Washington 25, D.C, ATTN: Combat Componants
Div,

Director of Intslligence, Heedquarters, USAF, Washing-
ton 25, D.C, ATTN: AFOIN-IB2

The Surgeon Gensral, Headquarters, USAF, Washington 25,
D.C. ATIN: Bio, Def, Br,, Pre. Med. Div.




<@

™ T
i “r -;"-
oo, Ty By G e

gy

iy
1 -l'l'

x
PR

-
-
‘-
.
s
) ,.'

]

G} -y Sul ol Bl S dins 4
2t IR .
1 s 2

Cask

[ T S SRR Y S T e

L T A I ™)

=

Commander-in-Chief, Strategic Air Command, Offutt Air
Force Bace, Omaha, Kebreska., ATTN: Special Weapons
Branch, Inspection Div., Inspector General

Commander, Tactical Air Command, Langley AFB, Va.
ATTH: Documents Security Branch :

Commander, Air Defense Command, Ent AFB, Colo.

fommanties, FBs Preling Pomend, Ceowt [FL, Bdrlevills;
I11l. ATTN: DC8/0 GTP

Commandar, Air Resesrch and Development Command, PO
Box 1395, Bsltimora, Md, ATTH: RDDN

Commandar, Air Proving Ground Command, Eglin AFB,
Fla. ATTN: AG/TRB

Director, Alr University Library, Mexwell A¥B, Ala.

Commander, Flying Training Air Forca, Waco, Tex.
ATTN: Director of Obsarver Training

Commander, Crev Training Air Forca, Rendolph Field,
Tax. ATTN: 2GTS, DCS/0

Commandar, Haadquarters, Technical Training Air Force,
Gulfport, Miss. ATTN: TA&D .

Commandant, Air Force School of Aviation Medicine,
Randolph AFB, Tax,

Commandar, Wright Air Devalopment Canter, Wright-
Pattarson AFB, Dsyton, 0. ATTN: WCOSI

Commandar, Air Force Cambridge Rasaarch Center, 230
Albany Street, Cembridge 39, Masa. ATTN: CRQST-2

Commandar, Air Forca Specisl Weapons Canter, Kirtland
AFB, N, Max, ATTN: Library

Commandant, USAF Institute of Tachnology, Wright-
Pattarson AFB, Dayton, 0. ATTN: Rasident Collage

Commander, Lowry AFB, Denver, Colo, ATTN: Dapartment
of Armament Training

Commandar, 1009th Special Weapons Squadron, Head-
quartars, USAF, Washington 25, D.C. '

Tha RAND Corporstion, 1700 Main Street, 8snts Monica,
Calif. ATTN: Nuclaar Energy Division

Comuandar, S8econd Air Force, Barksdale Air Force Base,
Louisiana, ATTN: Operations Anal. Offizs

Commandar, Eighth Air Forca, Westover AFB, Masa.
ATIN: Operations Anal, Office

Commandsr, Fifteenth Air Force, March AFB, Calif,
ATTN: Operstions Anal. Office

OTHER DEPARTMENT OF DEFENSE ACTIVITIES

Asst. Secretary of Defense, Research and Development,
D/D, Washington 25, D.C. ATTN: Tech, Library

U.3. National Military Representative, Headquartere,
SHAFE, ARO 55, cfo M, New York, N.I. ATIN: Coi.
J, P, Haaly

AEC, Oak Ridge, Tann.

46

1 Commandant, Armed Forces Staff Collage, Korfolk 11,

6 Commanding General, Field Command, Armed Forces Bpe-
2 Commanding Gensral, Field Command, Armed Forces, Bpecial

9 Chiaf, Armed Forces Specisl Weapons Project, Washington

3 Edgarton, Germeshausen and Griar, 160 Brooklins Ave.,
2 Bagerton, Germeshausen and Griar, 1622 South A Street,

3 U.8. Atomic Energy Commission, Clasaified Technical
4 U.8. Atomio Energy Commissiocn, Classified Technical
5 U.8, Atomic Energy Commission, Classified Technical

3 Loa Alamoa Scientific Laboratory, Report Library, FO

5 8andia Corporation, Classified Documant Division,

3 University of California Radiation Laboratory, FO Bux
1 Wespon Data Bection, Technioal Information Service,

50 Technical Information Servioe, Oak Ridge, Tenn.

1 Commander, Lookout Mountain Laboratory, 8935

Va. ATIN: Secretary

cial Weapons Project, PO Box 5100, Albuguarqus, N.
Mex.

Weiiputes Proiecl; IO Bom TLUD; dTtepee=diis, K, Mex.
ATTR: Technicsl Training Group

25, D.C.

T —

ATOMIC ENERGY COMMISSIOR ACTIVITIES

Boston 15, Mass. ATTN: Mr. Herbert E. Grier
Las Vegne, Nav., ATTH: Mr., Robert B. Patten

Library, 1901 Constitution Ave., Washington 25, D.C.
ATTN: Mra. J. M. O'Leary (For IMA) :

Library, 1901 Constitution Ave,, Wash

on 23, )
D.C, ATTN: Mre. J. M. 0'Leary (for CETC

Library, 1901 Constitution Ave,, Washington 25,
D.C. ATTN: Mrs, J. M. O0'Leary (for DEM)
Box 1663, Loe Alemos, N, Mex. ATTN: Helen Redman

Sandia Base, Albuguerque, N, Mex. ATTN: Martin
Lucero

808, Livermors, Calif. ATTN: Margaret Edlund
Oak Ridge, Tenn.
(surplus)

ADDITIONAL DISTRIBUTION

Wonderland Ave., Rollywood, Calif,

Administrator, Federal Civil Defonse Administration,
Washington 25, D.C. ATIN: Paul 8, Cooper, Becurity
Dlvision
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