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ABSTRACT

The Mod II Bhangmeter used for Operation Tumbler-Snapper was developed for Opera-
tion Buster-Jangle. It is a device for determining the yield of an atomic explosion photo-
electrically. A measure of the visible radiation as a function of time provides a basis for
scaling the device under measurement against previously detonated weapons of known yield.

The evaluation of this instrument can be traced through previous reports such as Air-
Drop Instrumentation, Bhangmeter, Greenhouse Report, Annex 1.9, Part I, WT-92, September
1951; Bhangmeter Calibration, EG&G Report No. 1065, dated 14 December 1951; Bhangmeter
Readings on Buster-Jangle, EG&G-OUT 815, dated 19 December 1951; and Bhangmeter Mod
I, Buster-Jangle Project 10.3b Report, WT-403, November 1952,
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BHANGMETER MOD II

1 INTRODUCTION

The history, construction, and operation of the Bhangmeter Mod II are given in the EG&G
report Bhangmeter Mod II, Buster-Jangle Project 10.3b Report, WT-403, November 1952, The
Buster-Tangle report contains photographs of the equipment and all 27 records obtained on
that operation, as well as a graphical presentation of observed time-to-minimum vs absolute
yield for Sandstone, Ranger, Greenhouse, and Buster-Jangle detonations. From these data a
Bhangmeter calibration curve is proposed.

2 RESULTS

Bhangmeter readings for Tumbler-Snapper are summarized in Table 1. One typical rec-
ord for each shot is shown in Fig. 1.

The proposed calibration curve is presented in Fig, 2, Time-to-minimum vs official
yield is plotted for Sandstone, Ranger, Greenhouse, Buster-Jangle, Tumbler-Snapper, and
Ivy King detonations. At the present state of the art it seems that the nominal tolerance of
+20 per cent placed on Bhangmeter yield conversions is perfectly valid above 5 Kt, and in fact
the conversion shown agrees much more clogely in the range from 5 to 35 Kt with airdrops
and from 20 to 80 Kt with tower shots. It is probable that the proportionate effect of sur-
rounding mass causes the greater discrepancy appearing in the 1-Kt Jangle shots, the air-
drops below 3 or 4 Kt, and in tower shots of less than 20 Kt yield.

3 CONCLUSIONS AND RECOMMENDATIONS

The Mod II Bhangmeter was designed as a portable “package” with self-contained power
and particularly low-drain characteristics. Externally, it was a device of great simplicity,
having, in addition to the Land camera, an ON-OFF switch and a push button to apply a base
line to the record. Internally, the power connections and servicing procedure were both quite
complex. A great deal of compromise in the design was directed toward preserving low-drain
operation, Further compromise arose in the attempt to arrange a 1200-volt battery pack that
could effectively service 14 voltage taps of varying drain.

As was suggested in the Buster-Jangle Bhangmeter report, WT-403, future design will be
greatly enhanced by conversion to 115-volt, 60- to 400-cycle power, which, with the proved
performance of the low-drain circuitry, would permit vibrator operation from ordinary
storage batteries in an emergency. When properly supplied with power, the basic Mod II
Bhangmeter circuit has performed consistently well. An a-c version was made ready to be
used on Operation Ivy.
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Table 1 —TUMBLER-SNAPPER BHANGMETER READINGS

Bhangmeter Reading,
Shot Station serial No. msec
TS-1 Control Point* 11, 9 5.5, 5+
CP Hill 3,6,12 5, 5+, 5+
Strike aircraft 1, 2 4.5, 4.5
TS-2 Control Point 3,6 5.25, 5.0
9,10, 12 50, 1, 5.0
Strike aircraft 1, 2 4.0, 4.0
TS-3 Control Point 3,9 18.25, 18
10, 11, 12 T, 18.5, blank
Strike aircraft 1,2 18.5, 18.5
TS-4 Control Point 11, 9 Blank, 15
10, 3, 12 16, 15, 14.7
Strike aircraft 1, 2 Blank, 15
T8-5 Control Point 113, 10 12.5, 12.5
9, 12 12,5, 11
TS-6 Control Point 9, 10 12, 13
11, 12, 113 13, ~12, 12
TS-7 Control Point 9, 11, 113 14.0, 13.5, 14.5
TS-8 Control Point 10, 12, 113 10, 10, 11

* Ground Zero and detonation not directly visible,
T Retraced.
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Fig. 1——Bhangmeter millisecond time-mark readings of one typical record for each Tumbler-
Snapper shot,




Qoo!

.\A\; .H

t1oddeug-rorquing, *1 !or8uef ‘[ l1oisng g fosnoyuesin ‘9 f1o8uey ‘Y {ouoispues °S :51drosqng *oAIMO uorielqiyed pasodoid woi

S1TW protA 1uso 1ad oz 1ussoidar souny payse( -Alurelradun 1ussaida sa1Bur1oal Jo 9z1S “suomieuolap Jury AAl pue ‘reddeug
-1orquun g, *o18uef-191sng ‘ssnoyusain ‘iofuey ‘QU0ISpUES 10§ pa110d 'PISTA SA WINWIUTW-01-2WN 10} sAIMD uoneiqIred pasodoid g "B

SNOLOTIM ‘013IA 31N10S8V
008 00$ 006 0Ot [¢10}Y 002 001 08 08 0§ ot o€ 0c¢ ol 6 8 2 9 S 14 € 4 [

leger baal T 1 _ [T T T 1T T 7 M | [T T T T T T ! _ s

o

(o}
Y

og

o8

001

CWAWINIW 0L 3WIL Q3AN3S80

SANOO3SINTIW

10

D DATA

RESTRICTE



DISTRIBUTION

ARMY ACTIVITIES

Asst. Chief of Staff, G-1, D/A, Washington 25, D, C., ATTN: Human Relations and
Research Board

Asst. Chief of Staff, G-2, D/A, Washington 25, D, C,

Asst. Chief of Staff, G-3, D/A, Washington 25, D. C., ATTN: Dep. CofS, G-3 (RR&SW)

Asst. Chief of Staff, G-4, D/A, Washington 25, D, C.

Chief of Ordnance, D/A, Washington 25, D. C., ATTN: ORDTX-AR

Chief Signal Officer, D/A, P&O Division, Washington 25, D. C., ATTN: SIGOP

The Surgeon General, D/A, Washington 25, D, C., ATTN: Chief, R&D Division

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

The Quartermaster General, CBR, Liaison Officer, Research and Development Div.,
D/A, Washington 25, D. C.

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

Chief of Transportation, Military Planning and Intelligence Div., Washington 25, D. C.

Chief, Army Field Forces, Ft. Monroe, Va.

President, Board #1, OCAFF, Ft. Bragg, N. C.

President, Board #2, OCAFF, Ft. Knox, Ky.

President, Board #3, OCAFF, Ft. Benning, Ga.

President, Board #4, OCAFF, Ft. Bliss, Tex.

Commanding General, First Army, Governor’s Island, New York 4, N. Y.

Commanding General, Second Army, Ft, George G. Meade, Md.

Commanding General, Third Army, Ft. McPherson, Ga., ATTN: ACofS, G-3

Commanding General, Fourth Army, Ft. Sam Houston, Tex., ATTN: G-3 Section

Commanding General, Fifth Army, 1660 E, Hyde Park Blvd., Chicago 15, 1ll.

Commanding General, Sixth Army, Presidio of San Francisco, Calif., ATTN: AMGCT-4

Commanding General, U. S. Army Caribbean, Ft. Amador, C. Z., ATTN: Cml. Off.

Commanding General, USARFANT & MDPR, Ft. Brooke, Puerto Rico

Commanding General, U. S. Forces Austria, APO 168, c/o PM, New York, N. Y.,
ATTN: ACofS, G-3

Commander-in-Chief, European Command, APO 128, ¢/o PM, New York, N, Y.

Commander-in-Chief, Far East Command, APO 500, ¢c/o PM, San Francisco, Calif.,
ATTN: ACofS, J-3

Commanding General, U. S. Army Forces Far East (Main), APO 343, c/o PM, San
Francisco, Calif., ATTN: ACofS, G-3

Commanding General, U. 8. Army Alaska, APO 942, ¢c/o PM, Seattle, Wash.

Commanding General, U. S. Army Europe, APO 403, c/o PM, New York, N, Y.,
ATTN: OPOT Div., Combat Dev. Br.

Commanding General, U. S. Army Pacific, APO 958, ¢/o PM, San Francisco, Calif.,
ATTN: Cml. Off.

Commandant, Command and General Staff College, Ft. Leavenworth, Kan., ATTN:
ALLLS(AS)

Commandant, Army War College, Carlisle Barracks, Pa., ATTN: Library

Commandant, The Infantry School, Ft. Benning, Ga., ATTN: C.D.S.

Commandant, The Artillery School, Ft. Sill, Okla,

Commandant, The AA&GM Branch, The Artillery School, Ft. Bliss, Tex.

Commandant, The Armored School, Ft, Knox, Ky.

Commanding General, Medical Field Service School, Brooke Army Medical Center,
Ft. Sam Houston, Tex. .

11

14-17
18—-22
23-24
25-33
34
35
36
37
38
39
40
41
42
43
44
45

46
47

48—49

50
51

52—-53

54—55

56—57
58—60
61
62
63
64

65




Director, Special Weapons Development Office, Ft. Bliss, Tex., ATTN: Lt. Arthur Jaskierny 66
Commandant, Army Medical Service Graduate School, Walter Reed Army Medical Center,

Washington 25, D. C. 67
Superintendent, U. S. Military Academy, West Point, N. Y., ATTN: Prof. of Ordnance 68
Commandant, Chemical Corps School, Chemical Corps Training Command, Ft. McClellan,

Ala, 69
Commanding General, Research and Engineering Command, Army Chemical Center, Md.,

ATTN: Deputy for RW and Non-Toxic Material 70—-71
Commanding General, Aberdeen Proving Ground, Md. (inner envelope), ATTN: RD

Control Officer (for Director, Ballistic Research Laboratories) 72—-173
Commanding General, The Engineer Center, Ft. Belvoir, Va,, ATTN: Asst, Commandant,

Engineer School 74—176
Commanding Officer, Engineer Research and Development Laboratory, Ft. Belvoir, Va.,

ATTN: Chief, Technical Intelligence Branch 77
Commanding Officer, Picatinny Arsenal, Dover, N. J., ATTN: ORDBB-TK 78
Commanding Officer, Frankford Arsenal, Philadelphia 37, Pa., ATTN: Mr. C. C. Fawcett 79
Commanding Officer, Army Medical Research Laboratory, Ft. Knox, Ky. 80
Commanding Officer, Chemical Corps Chemical and Radiological Laboratory, Army

Chemical Center, Md., ATTN: Tech, Library 81—-82
Commanding Officer, Transportation R&D Station, Ft. Eustis, Va. 83
Commanding General, The Transportation Center and Ft. Eustis, Ft. Eustis, Va.,

ATTN: Military Science & Tactics Board 84
Director, Technical Documents Center, Evans Signal Laboratory, Belmar, N. J. 85
Director, Waterways Experiment Station, PO Box 631, Vicksburg, Miss., ATTN: Library 86
Director, Armed Forces Institute of Pathology, Tth and Independence Avenue, S.W.,

Washington 25, D. C. 87
Director, Operations Research Office, Johns Hopkins University, 7100 Connecticut

Ave., Chevy Chase, Md., ATTN: Library 88
Commanding Officer, Signal Corps Engineering Laboratory, Ft. Monmouth, N. J. 89

NAVY ACTIVITIES

Chief of Naval Operations, D/N, Washington 25, D. C,, ATTN: OP-36 90—-91
Chief of Naval Operations, D/N, Washington 25, D. C,, ATTN: OP-37 92
Chief of Naval Operations, D/N, Washington 25, D. C., ATTN: OP-374(OEG) 93
Director of Naval Intelligence, D/N, Washington 25, D. C., ATTN: OP-922V 94
Chief, Bureau of Medicine and Surgery, D/N, Washington 25, D. C., ATTN: Special

Weapons Defense Div, 95
Chief, Bureau of Ordnance, D/N, Washington 25, D. C. 96
Chief of Naval Personnel, D/N, Washington 25, D, C. 97
Chief, Bureau of Ships, D/N, Washington 25, D. C., ATTN: Code 348 98—-99
Chief, Bureau of Yards and Docks, D/N, Washington 25, D, C., ATTN: D-440 100
Chief, Bureau of Supplies and Accounts, D/N, Washington 25, D. C. 101
Chief, Bureau of Aeronautics, D/N, Washington 25, D. C. 102-103
Chief of Naval Research, Department of the Navy, Washington 25, D. C.,

ATTN: LT(jg) F. McKee, USN 104
Commander-in-Chief, U. S. Pacific Fleet, Fleet Post Office, San Francisco, Calif, 105~106
Commander-in-Chief, U, S. Atlantic Fleet, U. S. Naval Base, Norfolk 11, Va. 107—-108
Commandant, U, S. Marine Corps, Washington 25, D, C., ATTN: Code A03H 109—112
President, U, S. Naval War College, Newport, R. I. 113
Superintendent, U. S. Naval Postgraduate School, Monterey, Calif. 114
Commanding Officer, U. S. Naval Schools Command, U. S. Naval Station, Treasure

Island, San Francisco, Calif. 115
Director, USMC Development Center, USMC Schools, Quantico, Va., ATTN: Tactics

Board 116
Director, USMC Development Center, USMC Schools, Quantico, Va., ATTN: Equipment

Board 117
Commanding Officer, U. S. Fleet Training Center, Naval Base, Norfolk 11, Va.

ATTN: Special Weapons School 118
Commanding Officer, U, S. Fleet Training Center, Naval Station, San Diego 36, Calif,,

ATTN: (SPWP School) 119-120

12




Commanding Officer, Air Development Squadron 5, VX-5, U. S. Naval Air Station,
Moffett Field, Calif,

Commanding Officer, U. S. Naval Damage Control Training Center, Naval Base,
Philadelphia 12, Pa, ATTN: ABC Defense Course

Commanding Officer, U, S. Naval Unit, Chemical Corps School, Army Chemical
Training Center, Ft. McClellan, Ala.

Joint Landing Force Board, Marine Barracks, Camp Lejeune, N. C.

Commander, U. 8. Naval Ordnance Laboratory, Silver Spring 19. Md. ATTN: EE

Commander, U. S. Naval Ordnance Laboratory, Silver Spring 19, Md., ATTN: EH

Commander, U, 8. Naval Ordnance Laboratory, Silver Spring 19, Md., ATTN: R

Commander, U, S. Naval Ordnance Test Station, Inyokern, China Lake, Calif.

Officer-in-Charge, U, S. Naval Civil Engineering Res. and Evaluation Lab,, U. S. Naval
Construction Battalion Center, Port Hueneme, Calif., ATTN: Code 753

Commanding Officer, U. S. Naval Medical Research Inst., National Naval Medical
Center, Bethesda 14, Md.

Director, U, S, Naval Research Laboratory, Washington 25, D, C.

Director, The Material Laboratory, New York Naval Shipyard, Brooklyn, N. Y.

Commanding Officer and Director, U, S. Navy Electronics Laboratory, San Diego 52,
Calif., ATTN: Code 4223

Commanding Officer, U. S. Naval Radiological Defense Lahoratory, San Francisco 24,
Calif,, ATTN: Technical Information Division

Officer-in-Charge, Special Weapons Supply Depot, U. S, Naval Supply Center, Norfolk 11,
Va.

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

Commander, U. S, Naval Air Development Center, Johnsville, Pa.

Director, Office of Naval Research Branch Office, 1000 Geary St., San Francisco, Calif.

Officer-in-Charge, U, S. Naval Clothing Factory, U. S. Naval Supply Activities, New
York, 3rd Avenue and 29th Street, Brooklyn, N, Y., ATTN: R&D Division

Commandant, U, S. Coast Guard, 1300 E, St., N, W,, Washington 25, D, C,, ATTN:
Capt. J. R. Stewart

AIR FORCE ACTIVITIES

Asst. for Atomic Energy, Headquarters, USAF, Washington 25, D. C., ATTN: DCS/0O

Asst. for Development Planning, Headquarters, USAF, Washington 25, D. C.

Deputy for Materiel Control, Asst. for Materiel Program Control, DCS/M, Head~
quarters, USAF, Washington 25, D. C., ATTN: AFMPC-AE

Director of Operations, Headquarters, USAF, Washington 25, D. C., ATTN:
Operations Analysis

Director of Operations, Headquarters, USAF, Washington 25, D, C.

Director of Plans, Headquarters, USAF, Washington 25, D, C., ATTN: War Plans Div,

Directorate of Requirements, Headquarters, USAF, Washington 25, D. C.,
ATTN: AFDRQ-SA/M

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

Director of Intelligence, Headquarters, USAF, Washington 25, D, C., ATTN:
AFOIN-1B2

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

Asst. Chief of Staff, Intelligence, Headquarters, U. S. Air Forces Europe, APO 633,
c¢/o PM, New York, N. Y., ATTN: Air Intelligence Branch

Commander, 497th Reconnaissance Technical Squadron (Augmented), APO 633,
c/o PM, New York, N, Y.

Commander, Far East Air Forces, APO 925, ¢/o PM, San Francisco, Calif.

Commander, Alaskan Air Command, APO 942, ¢/o PM, Seattle, Wash., ATTN: AAOTN

Commander, Northeast Air Command, APO 862, ¢/o PM, New York, N. Y.

Commander, Strategic Air Command, Offutt Air Force Base, Omaha, Nebr.,
ATTN: Special Weapons Branch, Inspection Div., Inspector General

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

Commander, Air Defense Command, Ent AFB, Colo.

13

121
122
123
124
125
126
127
128
129
130
131
132
133
134—-137
138
139
140
141142
143

144

145
146

147
148
149
150
151
152
153—154
155
156
157
158
159-160
161
162

163
164




Commander, Air Materiel Command, Wright-Patterson AFB, Dayton, O., ATTN:
MCAIDS

Commander, Air Materiel Command, Wright-Patterson AFB, Dayton, O., ATTN:
MCSW

Commander, Air Training Command, Scott AFB, Belleville, Ill., ATTN: DCS/O GTP

Commander, Air Research and Development Command, PO Box 1395, Baltimore, Md.,
ATTN: RDDN

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

Commander, Air University, Maxwell AFB, Ala.

Commander, Flying Training Air Force, Waco, Tex., ATTN: Director of Observer
Training

Commander, Crew Training Air Force, Randolph Field, Tex., ATTN: 2GTS, DCS/0O

Commander, Headquarters, Technical Training Air Force, Gulfport, Miss.,
ATTN: TA&D

Commandant, Air Force School of Aviation Medicine, Randolph AFB, Tex.

Commander, Wright Air Development Center, Wright-Patterson AFB, Dayton, O.,
ATTN: WCOESP

Commander, Air Force Cambridge Research Center, 230 Albany Street, Cambridge 39,
Mass., ATTN: CRW, Atomic Warfare Directorate

Commander, Air Force Cambridge Research Center, 230 Albany Street, Cambridge 39,
Mass., ATTN: CRQST-2

Commander, Air Force Special Weapons Center, Kirtland AFB, N, Mex., ATTN:
Library

Commandant, USATF Institute of Technology, Wright-Patterson AFB, Dayton, O.,
ATTN: Resident College

Commander, Lowry AFB, Denver, Colo., ATTN: Department of Armament Training

Commander, 1009th Special Weapons Squadron, Headquarters, USAF, Washington 25, D. C.

The RAND Corporation, 1700 Main Street, Santa Monica, Calif., ATTN: Nuclear
Energy Division

OTHER DEPARTMENT OF DEFENSE ACTIVITIES

Executive Secretary, Joint Chiefs of Staff, Washington 25, D. C.

Asst, Secretary of Defense, Research and Development, D/D, Washington 25, D. C.

U. 8. National Military Representative, Headquarters, SHAPE, APO 55, c/o PM,
New York, N. Y., ATTN: Col. J. P. Healy

Director, Weapons Systems Evaluation Group, OSD, Rm 2E1006, Pentagon,
Washington 25, D. C.

Asst, for Civil Defense, OSD, Washington 25, D.C,

Chairman, Armed Services Explosives Safety Board, D/D, Building T-7, Gravelly
Point, Washington 25, D, C.

Executive Secretary, Military Liaison Committee, PO Box 1814, Washington 25, D. C.

Commandant, National War College, Washington 25, D, C., ATTN: Classified Records
Library

Commandant, Armed Forces Staff College, Norfolk 11, Va,, ATTN: Secretary

Commandant, Industrial College of the Armed Forces, Ft. Lesley J. McNair,
Washington 25, D. C.

Commanding General, Field Command, Armed Forces Special Weapons Project,
PO Box 5100, Albuquerque, N. Mex.

Commanding General, Field Command, Armed Forces Special Weapons Project,
PO Box 5100, Albuquerque, N, Mex,, ATTN: Tech. Training Group

Chief, Armed Forces Special Weapons Project, PO Box 2610, Washington 13, D. C.

Commanding General, Military District of Washington, Room 1543, Building T-7,
Gravelly Point, Washington 25, D. C.

ATOMIC ENERGY COMMISSION ACTIVITIES

U. S. Atomic Energy Commission, Classified Technical Library, 1901 Constitution Ave.,
Washington 25, D. C., ATTN: Mrs. J, M. O’Leary (For DMA)

Los Alamos Scientific Laboratory, Report Library, PO Box 1663, Los Alamos, N. Mex.,
ATTN: Helen Redman

14

165—166

167
168

169
170
171-172

173-180
181

182
183—-184

185-190
191

192
1893—195
196

197

198

199—-200

201
202203

204

205
206

207
208

209
210

211

212—-217

218—219
220—228

229

230—232

233252

€




Sandia Corporation, Classified Document Division, Sandia Base, Albuquerque, N. Mex,,

ATTN: Martin Lucero

253—257

University of California Radiation Laboratory, PO Box 808, Livermore, Calif., ATTN:

Margaret Folden
Weapon Data Section, Technical Information Service, Oak Ridge, Tenn.
Technical Information Service, Oak Ridge, Tenn, (Surplus)

258
259
260—295

AEC, Oak Ridge, Tenn., W23112




