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FOREWORD 

THE SIMPLEST METHOD FOR DETERMINING THE AMOUNT OF FOOD A SOLDIER 
REQUIRES IS TO PROVIDE HIM WITH SUFFICIENT FOOD TO MAINTAIN A CONSTANT 

WEIGHT AND TO MEASURE THE CALORIES CONSUMED.  MANY OF THE ESTABLISHED 

REQUIREMENTS FOR CALORIES HAVE BEEN DERIVED FROM THIS SIMPLE APPROACH. 

WHEN, HOWEVER,, A LOSS IN WEIGHT OCCURS DESPITE MORE THAN ADEQUATE AVAIL- 
ABILITY OF FOOD, CALCULATIONS MUST BE MADE OF THE CALORIES WHICH THE 
BODY ITSELF HAS SUPPLIED IN TERMS OF TISSUE BREAKDOWN AND THE FINAL 
ESTIMATE OF CALORIC REQUIREMENTS MUST BE CORRECTED ACCORDINGLY. SUCH 
CORRECTIONS REQUIRE A RATHER PRECISE KNOWLEDGE OF HOW MANY CALORIES THE 
BODY TISSUES HAVE PROVIDED, I.E., THE CALORIC DENSITY OF THE WEIGHT LOST, 
THE PRESENT REPORT PROVIDES VALUES WHICH MAY BE USED FOR THIS PURPOSE 

WITH REASONABLE CONFIDENCE. 

L 

11 



CONTENTS 

PAGE 

ABSTRACT IV 

1. INTRODUCTION 1 

2. EXPERIMENTAL DESIGN AND METHODS 1 

3- RESULTS 2 

A. WEIGHT LOSS 2 

B. COMPOSITION or WEIGHT LOSS 3 

c. CALORIC VALUE OF WEIGHT LOSS 3 

h.    DISCUSSION 3 

5. ACKNOWLEDGMENTS £ 

6. REFERENCES £ 

111 



ABSTRACT 

TWO GROUPS OF 6 MEN EACH LIVED FOR lH DAYS IN A COLD CHAMBER AT 
60°F (15.6°C); ACTIVITY WAS SEDENTARY AND ONLY ATHLETIC SHORTS WERE WORN. 
DURING THIS PERIOD ONE GROUP (A) WAS SEMI-STARVED (600 KCAL/DAY) AND THE 
OTHER (B) WAS COMPLETELY STARVED (0 KCAL/DAY).  CHANGES IN BODY COMPOSI- 
TION WERE MEASURED AND CALORIC DENSITY OF WEIGHT LOSS WAS CALCULATED. 
MEAN WEIGHT LOSS WAS 5*66 KG FOR A, AND 8.56 KG FOR B; COMPOSITION AND 
CALORIC DENSITY OF WEIGHT LOSS WAS ALMOST IDENTICAL FOR BOTH GROUPS. 
COMPOSITION OF WEIGHT LOSS WITH REGARD TO FAT, PROTEIN, AND WATER WAS: 
39, 10, AND 51$ FOR A; 39, 11, AND ^9$ FOR B. CALORIC DENSITY WAS 3.91 
KCAL/GM FOR A AND 4.O6 KCAL/GM FOR B. 

IV 



COMPOS!TI ON AND CALOR1C DENS 1TY OF WE 1GHT LOSS DUR1NG 
CALORIC RESTRICTION IN THE COLD 

1. INTRODUCTION 

ESTIMATES OF MAN'S DAILY CALORIC REQUIREMENTS MAY BE MADE WITH REASON- 

ABLE VALIDITY IF THE BODY COMPOSITION AND WEIGHT DO NOT CHANGE DURING THE 

EXPERIMENTAL PERIOD.  THIS MAY BE DONE SIMPLY BY CAREFUL MEASUREMENT OF 

DAILY CALORIC INTAKE.  IF, HOWEVER, CHANGES IN BODY WEIGHT AND/OR COMPO- 

SITION OCCUR, CORRECTIONS MUST BE MADE FOR THE CALORIC EQUIVALENT OF THE 
TISSUE EXCHANGES.  VALUES FOR THE CALORIC EQUIVALENT OF WEIGHT CHANGES 

HAVE BEEN REPORTED WHICH RANGE FROM 2.5 TO 6.2 OR MORE KCAL/GM (l, 2). 
THIS VARIABILITY INDICATES THAT APPRECIABLE UNCERTAINTIES MAY ATTEND CALCU- 

LATIONS OF CALORIC REQUIREMENTS WHEN LARGE CHANGES IN WEIGHT OCCUR. 

AN OPPORTUNITY WAS PRESENTED RECENTLY TO MEASURE CHANGES IN BODY 

COMPOSITION AND, THUS, TO CALCULATE VALUES FOR THE CALORIC EQUIVALENT OF 

THE WEIGHT LOST DURING TWO STUDIES IN WHICH MEN WERE FED, RESPECTIVELY, 

600 AND 0 KCAL/DAY FOR l4 DAYS.  THIS REPORT PRESENTS THE RESULTS OF THESE 

STUDIES. 

2. EXPERIMENTAL DESIGN AND METHODS 

TWO STUDIES WERE PERFORMED.  IN THE FIRST (STUDY A), 6 YOUNG MEN 
LIVED IN A CHAMBER MAINTAINED AT 60°F (15»6°C) FOR 2 WEEKS.  AlR MOVEMENT 

WAS APPROXIMATELY kO   FT/MIN; RELATIVE HUMIDITY WAS ^0%.      DURING THIS 
PERIOD THEY WERE NUDE EXCEPT FOR COTTON SHORTS AND SOCKS AND WERE ENGAGED 

ONLY IN MINIMAL, SEDENTARY ACTIVITY, E. G.-, CARD-PL AY I NG, READING, WRITING, 

WATCHING TV. EACH SUBJECT WAS PERMITTED ONE ARMY WOOLEN BLANKET DURING 
THE NIGHT.  CALORIC INTAKE WAS RESTRICTED TO 600 KCAL/MAN/DAY.  THIS WAS 

IN THE FORM OF A MILK DRINK SERVED IN EQUAL PORTIONS 3 TIMES DAILY.  THE 

COMPOSITION OF THIS DRINK WAS AS FOLLOWS:  CARBOHYDRATE 4l$, PROTEIN }~[%, 
FAT k2%,    CALORIC DENSITY 1.2 KCAL/GM.  THE EXPERIMENTAL PERIOD WAS PRECEDED 
BY 2 WEEKS AT 80°F (26.7°C), DURING WHICH TIME SUFFICIENT CALORIES IN THE 

FORM OF THE ABOVE-MENTIONED MILK DRINK PLUS TOAST AND BUTTER WERE PROVIDED 

TO MAINTAIN BODY WEIGHT.  DuRING THIS CONTROL PERIOD A MULT I -VITAMIN 

SUPPLEMENT WAS GIVEN MORNING AND EVENING. 

IN THE SECOND (STUDY B), ALL CONDITIONS WERE IDENTICAL WITH THOSE 
OF STUDY A EXCEPT THAT DURING THE COLD PERIOD NO CALORIES WERE PROVIDED, 
I .E... COMPLETE STARVATION PREVAILED.   IN STUDY B THE TEST SUBJECTS WERE 6 

MEN WHO WERE NOT INVOLVED IN STUDY A. 

THE MEAN AGES OF THE 2 GROUPS WERE 19*7 AND 21.2 YEARS AND THE MEAN 
WEIGHTS WERE 69-3 AND 7°'3 KGJ RESPECTIVELY.  WATER WAS PERMITTED AD 
LIBITUM, AND k   CUPS OF HOT COFFEE, WITHOUT CREAM OR SUGAR, WERE SERVED 
DAILY IN BOTH STUDIES. 



BODY SPECIFIC GRAVITIES OF THE TEST SUBJECTS WERE DETERMINED ON THE 
DAY PRECEDING AND AGAIN ON THE DAY FOLLOWING THE 2 WEEKS OF CALORIC 
RESTRICTION. THIS WAS DETERMINED BY WEIGHING THE TEST SUBJECTS IN AIR 
AND WHILE COMPLETELY SUBMERGED IN WATER, USING A WATER TANK SIMILAR TO 
THAT DESCRIBED BY VON DöBELN (3) AND CORRECTING FOR RESIDUAL LUNG VOLUME 

BY NITROGEN DILUTION AS DESCRIBED ELSEWHERE (H) . FROM THESE DETERMINA- 
TIONS THE BODY FAT CONTENTS OF THE TEST SUBJECTS WERE CALCULATED. NITROGEN 
BALANCES WERE DETERMINED AND, FROM THE CUMULATIVE NEGATIVE BALANCE, THE 
AMOUNT OF FAT-FREE TISSUE LOST WAS DETERMINED. NUDE BODY WEIGHTS WERE 

DETERMINED EACH MORNING AFTER THE TEST SUBJECTS HAD VOIDED. 

FROM THE MEASUREMENTS DESCRIBED ABOVE IT WAS POSSIBLE TO CALCULATE 
THE RELATIVE CONTRIBUTIONS OF FAT AND PROTEIN TO THE TOTAL WEIGHT LOSS 
OVER THE PERIODS OF CALORIC RESTRICTION, AND THUS TO CALCULATE THE CALORIC 

EQUIVALENT OF THE WEIGHT LOST. 

3.  RESULTS 

A. WEIGHT LOSS 

WEIGHTS AT THE BEGINNING AND END OF BOTH STUDIES ARE SHOWN IN 
TABLE I. MEAN WEIGHT LOSSES WERE 5.66 AND 8.56 KG FOR GROUPS A AND B, 
RESPECTIVELY.  THE PATTERN OF DAILY WEIGHT LOSS WAS SIMILAR FOR BOTH GROUPS; 
AFTER THE FIRST 2 DAYS, THE DAILY WEIGHT LOSS WAS' ESSENTIALLY LINEAR (FlG. 1). 
THUS, DURING THE LAST 12 DAYS GROUP A SHOWED A DAILY WEIGHT LOSS OF O.317 
KG/DAY AND GROUP B LOST O.525 KG/DAY. THE COMPARATIVELY LARGE WEIGHT LOSS 
DURING THE FIRST 2 DAYS OF THE EXPERIMENTAL PERIODS (1«9 AND 2.3 KG/MAN/ 
DAY FOR STUDIES A AND B) WILL BE DISCUSSED BELOW. 
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FIGURE 1: DAILY WEIGHT LOSS DURING CALORIC RESTRICTION 
IN THE COLD (MEANS OF 6 MEM). 



B. COMPOSITION OF WEIGHT LOSS 

FOR THE PURPOSE OF THIS REPORT, THE COMPOSITION OF THE WEIGHT LOST 
W.LL BE EXPRESSED IN TERMS OF FAT, PROTEIN, AND WATER.  FAT AND PROTEIN 
LOSSES W«E CALCULATED FROM CHANGES IN BODY SPECFIC GRAVITY AND FROM CUMU- 
LATIVE NEGATIVE N.TROGEN BALANCES, RESPECT,VELY.  THE DIFFERENCE BETWEEN 
THE TOTAL WEIGHT LOSS AND THE SUM OF FAT AND PROTEIN LOST IS HERE T RMED 
"WATER."  IT IS REALIZED, OF COURSE, THAT A MOIETY OF THIS WATER  IS 
REPRESENTED BY ELECTROLYTES AND GLYCOGEN STORES.  THE ELECTROLYTES ^PRE- 
SENT A NEGL.G,BLE FRACTION OF WEIGHT LOSS AND PROV1DE NO CALORIES.  GLYCOGEN 

MAY HAVE ACCOUNTED FOR AS MUCH AS 150 GRAMS OF THE WEIGHT "«' «""""™6 

A TOTAL OF 6?M   CALORIES (5); FA.LURE TO TAKE THIS INTO ACCOUNT REPRESENTS 
AN ERROR OF & OF WATER LOSS IN STUDY A AND 3^ >» STUDY B-  TABLE I SHOWS 
THAT ALTHOUGH THE ABSOLUTE AMOUNTS OF FAT, PROTE.N, AND WATER LOST IN STUDY 
I WERE SMALLER THAN  IN STUDY B,  THE CONTRIBUTION TO THE TOTAL WEIGHT LOSS 

OF EACH OF THESE COMPONENTS IS REMARKABLY SIMILAR FOR BOTH STUDIES:  39/< 
AND S rOR FAT, 10* AND 11* FOR PROTE.N, 5tf AND ^ FOR  WAT«.'  THESE 
VALUES ARE IN CLOSE AGREEMENT WITH THOSE OF BROZEK, ET AL_ (5) IF THEIR 

VALUES ARE AVERAGED FOR A 12-DAY PERIOD. 

THE TOTAL AMOUNTS OF PROTEIN, FAT, AND WATER LOST IN STUDIES A AND 
B WERE: PROTE.N, O.52 KG AND O.96 KG; FAT, 2.15 AND 3-31 KG;'WATER, 3-00 
AND H.29 KG, RESPECTIVELY (TABLE 1). 

c.    CALORIC VALUE OF WEIGHT LOSS 

STANDARD VALUES FOR THE CALORIC EQUIVALENT OF PROTEIN (H.1   KCAL/ 

GM)   AND FAT (9.3 KCAL/GM)  WERE USED  IN CALCULATING THE CALOR.ES ^R'VED 

PROM TISSUE BREAKDOWN'(TABLE ll).  THUS CALCULATED, FAT WAS THE SOURCE OF 
90.3* OF THE CALORIES IN STUDY A, AND 88.6^ OF THOSE IN STUDY B. J^EIN 
PROVIDED 9.7 AND 11.ty IN STUDIES A AND B, RESPECTIVELY.  IT IS .NTEREST.NG 
THAT  DESP.TE THE FACT THAT THE WEIGHT LOSS IN STUDY B WAS 51* GREATER THAN 
N STUDY A, THE RELATIVE CONTRIBUT.ONS OFFAT AND PROTEIN WERE QUITE SIMILAR 
N BOTH STUDIES. THE TOTAL CALORIES REALIZED FROM TISSUE BREAKDOWN (EXCLUD- 

ING   GLYCOGEN)   WAS  22,131    KCAL    IN   STUDY   A   AND   3^>T27   KCAL    IN   STUDY   B. 
CALORIC DENSITY OF WEIGHT LOSS, CALCULATED FROM TOTAL CALORIES AND WE.GHT 
LOSS, WAS ESSENTIALLY THE SAME FOR BOTH STUDIES, STUDY A = 3-91 KCAL/GM, 
STUDY B = h.o6  KCAL/GM (TABLE ll). 

k.      DISCUSSION 

THE ASSESSMENT OF CALORIC DENSITY OF WEIGHT LOSS IS COMPLICATED, ON 
THE ONE HAND BY DIFFICULTIES IN THE TECHNIQUES OF MEASURING THE COMPOSI- 

TION OF THE LOST WEIGHT, AND ON THE OTHER HAND, BY THE FACT THAT THE MIX- 
TURE OF TISSUES WHICH ARE "CANNIBALI ZED" TO SUPPLY CALORIES IS NOT FIXED, 
BUT VARIES WITH THE DURATION AND SEVERITY OF CALORIC RESTRICTION.  VALUES 
BASED ON ESTIMATES OF ENERGY EXPENDITURE AND/OR CALORIC INTAKE MAY LEAD 
TO LARGE ERRORS UNLESS THE INTAKES AND EXPENDITURES ARE ADEQUATELY AND 
ACCURATELY MEASURED OR CONTROLLED DURING THE ENTIRE EXPERIMENTAL PERIOD, 
THIS IS INDEED A MOST DIFFICULT TASK.  IF ESTIMATES OF CALORIC DEPICT 
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TABLE II 

CALORIC DENSITY OF WEIGHT LOSS 

GROUP 
A      B 

0.52 
2.15 

0.96 
3-31 

2,136 3,9^ 

19,995 30,783 

22,131 3^727 

TOTAL WEIGHT LOSS (KG) 5-66    8.56 

(A) PROTEIN (KG) 
(B) FAT (KG) 

CALORIC EQUIVALENT OF PROTEIN (KCAL) 

CALORIC EQUIVALENT OF FAT (KCAL) 

TOTAL CALORIES 

CALORIC DENSITY OF WEIGHT LOSS 
(KCAL/GM) 3.91    4.06 

ARE BASED ON THE DIFFERENCES BETWEEN CALORIC INTAKE DURING A PERIOD OF 
"BODY WEIGHT MAINTENANCE" AND THE INTAKE DURING THE RESTRICTION PERIOD, 
THE ASSUMPTION MUST BE MADE THAT ENERGY EXPENDITURE WAS THE SAME FOR BOTH 
PERIODS. THIS ASSUMPTION IS NOT CORRECT (6). 

THE MORE DIRECT APPROACH IS TO DETERMINE BODY FAT CONTENT BEFORE AND 
AFTER A PERIOD OF RESTRICTION AND AT THE SAME TIME CALCULATE PROTEIN BREAK- 
DOWN FROM THE MEASURED NEGATIVE NITROGEN BALANCE. THIS METHOD WAS USED 
IN THE PRESENT STUDY WHICH HAS THE FOLLOWING ADDITIONAL ADVANTAGES: 
(A) CONTROLLED ACTIVITY, WHICH VARIED MINIMALLY DURING ANY GIVEN DAY OR 

FROM DAY TO DAY; (B) CONTROLLED ENVIRONMENT; (c) MINIMAL FECAL PRODUCTION. 

OUR RESULTS, AS WELL AS THOSE OF OTHER WORKERS (5, 7) 
SH0W

 
THAT

 RELA- 
TIVELY LARGE AMOUNTS OF WATER ARE LOST DURING THE FIRST DAYS OF CALORIC 
RESTRICTION. SLNCE, IN THE PRESENT STUDY, THE MEN WERE EXPOSED TO COLD, 
THE EARLY WEIGHT LOSSES ARE IN PART THE RESULT OF COLD DIURESIS. IN A 
SIMILAR STUDY WITH ADEQUATE CALORIES, IT WAS FOUND THAT THE CUMULATIVE 
NEGATIVE WATER BALANCE WAS ONLY 0-3 LITERS DURING THE FIRST K  DAYS (8). 
ESTIMATES OF THE "CALORIC VALUE" OF THE WEIGHT LOSS DURING SHORT-TERM 
(1 TO K  DAYS) STUDIES ARE USUALLY LOW ("2,5) DUE TO THE HIGH PROPORTION OF 
WATER IN THE WEIGHT LOST. CURVES OF WEIGHT LOSS FURTHER INDICATE THAT THE 
WEIGHT LOSS (AND WATER LOSS) IN THE FIRST DAYS OF RESTRICTION IS NOT 
CONSTANT AND THIS LEADS TO INCREASED VARIABILITY IN THE ESTIMATION OF THE 
CALORIC DENSITY OF WEIGHT CHANGES. STUDIES WHICH ARE CONDUCTED OVER 
LONGER PERIODS OF TIME OBVIATE AT LEAST ONE OF THESE DIFFICULTIES, I.E., 
AFTER THE FIRST 2 OR 3 DAYS OF RESTRICTI ON,WE IGHT LOSS CURVES ARE NEARLY 
LINEAR (FLG. 1) ALTHOUGH THE PROPORTION OF FAT, PROTEIN, AND WATER IN THE 
WEIGHT LOST MAY STILL VARY FROM DAY TO DAY (5)« DURING LONG-TERM STUDIES, 
THEREFORE, THE IMPACT OF THE LARGE WEIGHT (WATER) LOSSES DURING THE FIRST 
DAYS IS MINIMIZED. 

5 



OUR RESULTS ARE IN CLOSE AGREEMENT WITH THOSE RECENTLY REPORTED BY 
BROZEK, ET AL (5), USING LESS DIRECT TECHNIQUES.   IN 2 STUDIES OF CALORIC 
RESTRICTTÖN~T5Ö0 KCAL/DAY AND 1010 KCAL/DAY) AND WITH THEIR SUBJECTS PER- 
FORMING MODERATE ACTIVITY, THEY ARRIVED AT VALUES OF ^«3 AND k.f   KCAL/GM 
OF WEIGHT LOSS OVER A 12-DAY PERIOD.   IN THE PRESENT STUDIES THE VALUES 
FOR THE CALORIC DENSITY OF THE WEIGHT LOSS WERE 3'91 AND ^'°6 KCAL/GM OVER 
A 1*1-DAY PERIOD.  THIS INDICATES THAT THE COMPOSITION OF THE WEIGHT LOSS 
IS QUITE SIMILAR OVER A WIDE RANGE OF RATES AT WHICH WEIGHT IS LOST. 
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Commanding General 
Philadelphia QM Depot, U. S. Army 
2800 South 20th Street 
Philadelphia, Pa. 

Commandant 
QM Food & Container Inst 

Armed Forces, U. S. 
1819 W. Pershing Rd. 
Chicago, Dlinois 

[tute for the 
Army 

3    Commanding Officer 3 
QM R&E Field Evaluation Agency, U.S. Army 
Ft.  Lee,  Virginia 

Attn: Chief, TSO 

2    QM Liaison Officer, WCOL-8 
Wright Air Development Center 
Wright-Patterson AF Base 
Dayton,  Ohio 

1    Commandant 
The QM School 
Ft. Lee, Virginia 

Attn:   Library 

1 Commanding General 
Frankford Arsenal,  Phila 37, Pa. 

Attn:   Engr. Psychology Div. (L2) 

3    Hqs., Army Electronic Proving Ground 
Ft.  Huachuca, Arizona 

Attn: Aviation & Meteorological Dept. 
Tech. Information Br. 
Deputy Chief for Meteorology 

2 Commanding General 
The Engineer Center 
Ft. Belvoir,  Va. 

1 Commanding Officer 
Diamond Ordnance Fuze Labs. 
Washington 25, D. C. 

Attn:   Tech Reference Section 
(ORDTL-012) 

2 Commanding General 
Aberdeen Proving Ground 
Aberdeen, Maryland 

Chief Signal Officer 
Department of the Army 
Washington 25, D. C. 

Atin:   Res. & Dev. Div 

ARMY (Cont) 

1    Commanding Officer 
Signal Corps Engr. Lab. 
Ft. Monmouth, N. J. 

1    Office of Chief of Engineers 
Department of the Army 
Temp. Bldg. T-7, Gravelly Point 
Washington 25, D. C. 

Attn:   Research & Dev. Div. 

4    CO, Chemical Warfare Laboratories 
Army Chemical Center, Maryland 
Attn: Technical (AS 13) Library 

1 Chief Chemical Officer 
Department of the Army 
Bldg. T-7, Gravelly Point 
Washington 25, D. C. 

Attn:   Res. & Dev. Div. 

2 CO, Hq., Medical Nutrition Lab. 
Fitzsimons Army Hospital 
Denver, Colorado 
(1-Dr. Friedmann) 

1    Armed Forces Institute of Pathology 
Washington 25, D. C. 

1    Chief, Armed Services Medical 
Procurement Agency 

84 Sands St., Brooklyn 1, N. Y. 
Attn:   Property Officer 

Marked:   Req. DUED #151 

1 Chief of Transportation 
Department of the Army 
Temp Bldg. T-7,  Gravelly Point 
Washington 25, D. C. 

2 Commanding Officer 
Transportation Res & Eng Command 
U. S. Army 
Ft.  Eustis, Virginia 

Attn:   Tech Services Dir. 

1    The Army Library 
Pentagon Bldg., 
Washington 25, D. C. 

1    Commandant, Command & General Staff 
College 

Ft.  Leavenworth, Kansas 

1    Commandant, U. S. Military Academy 
West Point, New York 

1    Commanding Officer, Detroit Arsenal 
28251 Van Dyke St., Centerline, Mich. 

Attn:   Res & Engr. Div. 

1 Commanding General 
Hqs., U.S. Army Medical R&D Command 
Main Navy Bldg. 
Washington 25, D. C. 

Attn:   NP&PP Research Branch 

2 Commander 
QM Intelligence Agency, U.S. Army 
Washington 25, D. C. 

2    Executive Director 
Military Clothing and Textile Supply Agency 
2800 S. 20th St., Phila. 45,  Pa. 

Commanding Officer 
QM R&E Field Evaluation Agency,  U., 
Airborne Systems Test Div. 
Yuma Test Station 
Yuma, Arizona 

ARMY (Cont) 

1    Commanding Officer 
Cold Weather & Mountain Indoctrination 

School 
Fort Greeley, Alaska 

1     Commanding Officer 
Fort Greeley, Alaska 

4,3 pAttf^ p°st Lite«y 

Army 

2    Department of Air Force 
Hqs., USAF, Wash 25, D. C. 
(1 DC/S Material, 1 DC/S Dev.) 

1 Director 
Air University Library, Attn: 7575 
Maxwell AFB, Alabama 

2 Commandant 
USAF School of Aviation Medicine 
Randolph AF Base 
Randolph Field, Texas 

1    Commander, Arctic Aeromedical Lab 
APO 731, Seattle, Washington 

1    Commander 
Air Res & Dev Command 
Attn: RDSBTL (Hqs.,  Tech Lib. Br.) 
Andrews AF Base,  Washington 25, D.C. 

1    Commander 
Wright Air Development Center 
Wright Patterson AF Base, Ohio 

Attn:   Tech Library 

1    Commander 
Strategic Air Command 
Offutt AF Base,  Nebraska 

1    Chief, Nutrition Div. 
Air Development Center 
Aero-Medical Lab. 
Wright Patterson AFB,  Ohio 

Attn:   Dr. Harry C. Dyme 

1    Commander 
AF Cambridge Research Center 
Air Research &• Development Cmd. 
Laurence G. Hanscom Field 
Bedford, Mass. 

Attn: CRTOTT-2 

Director 
Naval Research Laboratory 
4th &- Chesapeake St., S. W. 
Washington 25, D. C. 

Chief, Bureau of Ordnance 
Department of the Navy 
Washington 25, D. C. 

Attn:   R&D Div. 

Naval Medical Research Institute 
National Naval Med. Res. Confer 
Bethesda, Md. 

Chief of Naval Research 
Washinaton 25, D. C. 

Attn: Code 402S 

Chief, Eureau of Ships 
Department of the Navy 
Washington 25, D. C. 

Attn:" Code 331 

NAVY (Cont) 

1    Commander, U. S. Naval Ord. Test 
Station, China Lake, Calif. 
Attn:   Code 753 

1    Chief, Bureau of Aeronautics 
Dept. of the Navy, Wash 25, D. C. 

Attn:   Code AE 52 

1    Chief, Bureau of Supplies & Accounts 
Department of the Navy 
Washington 25, D. C. 

I    C, G., U. S. Continental Army Command 
Ft. Monroe, Va. 

1    President 
U. S. Army Artillery Bd. 
Ft. Sill, Okla. 

Attn:   ATBA 

1    President 
US Army Armor Board 
Ft. Knox, Ky. 

Attn:   ATBB 

1    President 
U, S. Army Infantry Bd. 
Ft. Benning, Ga. 

Attn:   ATBC 

1  President 
U. S. Army Air Defense Bd. 
Ft. Bliss, Texas 

Attn:   ATBD 

1    President 
U. S. Army Airborne and Electronics Bd 
Ft. Braga, N. C. 

Attn:   ATBF 

1    President 
U. S. Army Aviation Bd. 
Ft. Ruckcr, Ala. 

Attn:   ATBG 

1    Commanding Officer 
U. S. Army Arctic Test Board 
Ft. Greely,  Alaska 

Attn: ATBE 

BOARDS &■ COMMITTEES 

1    Army Committee on Environment 
Chief, Research & Development 
Pentagon,  Washington, D. C. 

1    Armed Forces Pest Control Bd. 
Walter Reed Army Med. Center 
Forest Glen Annex 
Main Bldg. 
Forest Glen, Maryland 

1    Army Research Committee 
Chief, Research &. Development 
Pentagon, Washington, D. C. 

Chief, Eurem Lmc:,   eure:iu o: iv 
Dept. of the Navy, 

Attn:   Code '•'"■ 

Med. L- Surcjery 
Wash 25, D. C. 

MISCELLANEOUS 

1 

1 National research Council 
21Ö1 Constitution Ave., Washington, D.C. 

Attn:   Advisory Bd. on QM R&D 

10   Armed Services Technical Information Agency 
Arlington Hall Station 
Arlington 12, Va. 

Attn: TIPDR 1 

2 Gift and Exchange Division 
Library of Congress 1 
Washington 25, D. C. 

U. S. Department of Commerce 
Weather Bureau Lib^ry, Washington, D.C. 

Central Intelligence Agency 
Collection b Dissemination 
Washington 'It, D. C. 

National Library of Medicine 
Washington 25, D. C. 

Generalintendanten 
Standardiseringskcntoret 
Festningen 
Oslo, Norway 

Marine   Corp:: Equipment Board 
Marine Develonment Center 
Marine Corps School 
Quantleo, Va. 

Office of Technical Services 
U. G. Department of Commerce 
Washington ::5, D. C. 

At:n:" Tech Rpts Sec (THRU OQMG) 

1    U. S. Department of Agriculture Library 
Washington lib, D. C. 

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

1    QM Representative 
A-'my Command and General Staff College 
Department of the Infantry Div. 
Ft.  Leavenworth, Kansas 
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