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1. PROJECT: No. 30-Final Report of Acceptability and Adequacy of U. S. Army C, K, 10-in-l and 
¡anadian Army Mess Tin Rations. 

a. Atifftorify: Letter SPQRD 400.112 (Ration Acceptability, C and K) and 4th Ind. A.S.F. Office of 
\e Surgeon General SPMDO 4 April 1044. 

in , ib‘ P“rposei To define the acceptability and adequacy of the packaged expeditionary* rations C, 
10*in-l and Canadian Army Mess Tin compared with a supplemented Field Ration B. 

2. DISCUSSION: 

A comprehensive field test of rations was desirable because of reports from combat areas and the Ca- 
ladJan Army winter trials and because newly introduced changes and ration components had not been tested 
ireviously. 

' * 

The acceptability and the adequacy of the rations were studied by all methods available within the 
limitations of time and personnel to carry out procedures and collect information. The entire testing pro¬ 
gram was integrated with the infantry training schedule of the battalion; and it was possible for the subjects 
to complete most of their POR training during the test. 

Methods—Five principal methods were used to measure acceptability and adequacy as follows: 
(1) Questionnaires of individual likes and dislikes of items. 
(2) Individual item and calorie consumption. 
(3) Food wastage by company. 

(4) Physical fitness as determined by: 

(a) A battery of 3 fitness tests. 

(b) Appraisal of the military fitness of the individual soldier by line and noncommissioned of¬ 
ficers, and by observers. 

(5) Clinical and biochemical examination to ascertain the nutritional status of individual subjects 
and companies on the different ration programs. 

Conditions-ln planning the test 5 principles of control were laid down. They were: 

(1) there be a large enough number of subjects tested to have statistical validity. 

(2) The men be on the test rations for a long enough period to give meaningful results. 

, (^) Complete isolation from outside sources of food and mutual isolation of the several test groups 
be enforced. 

(4) The testing personnel have a rreliminary period of training and indoctrination with tests and 
procedures. 

(5) The subjects carry out military training resembling combat activities and be organized in units 
according to army regulations, The officers responsible for the test to have control of the troops 
and a single program of activity be carried out by all groups to allow satisfactory comparison. 

Details of procedures and the general program are set forth in the appendices. The 5 conditions of control 
stipulated prior to the test were satisfied. It was recognized that perhaps the most important element in accep¬ 
tability of combat rations-the emotional stress of warfare-was absent in this test. Another factor which un¬ 
doubtedly influenced acceptability was the freshness of the rations tested, most of which were not over 3 months 
old when consumed. Overseas rations are not often eaten before they are 12 months old. Other conditions of 
environment affected acceptability and consumption and must be considered in the final evaluation and in ap¬ 
plying these findings to other situations. 1 

* C and K Rations are called emergency or combat rations In the appendices. Support rations refer only to 10-in-l and B Rations. 
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3. SUMMARY OF RESULTS: 

a number of items nlÎer «¡as noted throughout, though 
the best of the rations packaged-for individual oonsumntion nn,i íÜ ^ ! C Ra^0,ls were rated unequivocally 
All meat components of the old C Ration were rated low and txpflmental was Preferred over the New. 
nets when ample food was amiable The new h,! *7 T T ^ WaSte °f M1- * a»d ‘3 compo- 
the absence of any meat appropriate to breakfast and theTide-n™ Tnf tile °ld' Tlle ohief W)mplaints were 
fairly well, and consumption improved with time as huntrer i Ptn '^i0 meat cans’ K Ration was received 
evolved. When there was maxima" vlriety the ration was we 1 " TS ï “! methods of Potion 
bouillon and biscuits which rated low. Confections were T t0 lhe generaI tre,,d were 
mediate. The Canadian Army Mess Tin Ration was fairlv well ^^emon P°wder was inter- 
dnring the test and pea soup and milk-aS ^ 
received, especially when used for only 2 weeks as a suooort h TA The Ration was well 
tiresome. The noon meal of K LZn »Zt^wM,lsP,^■r.h,ÏÏi0n• for, 2 » became 
eating K Ration. When issue was restricted to 1 ration* da,Iv d ^ Sl,bjects who had been 
more food though consumption was about the same as wher/th 7th,WeekS’ the subj‘;cts wanted 

,.. »m. b„, r., 

and eaten in less time than the 10-iml emergency-type rations could be prepared 

we,u ’Z t ï'tT'u ^ 
and the lemon powder was never highly acceptable Chee«P i * n drin^s’ bouillon was rated lowest, 
waste was large. Beans were popdarf ^ ^ fa% high, but tte 

beans. Meat components ranged from very high" to verv low^n/ ^ ^ 6 ^ comPonents contained 
especially the new products in the C Rations. Others were never illl,irPt,0n and ratm8s- Some were excellent, 
and crackers, approximating the ordinary soda eraham md ^ Many of the new biscuits 
better received when jam was available. ^ ’ 8 d ^ crackers were rated high, and were still 

Ration expanded audits removal frorn'l^’b^x was slight^dhfimlt.6^ ^ PlÍ°fÍlm t,ontai,ler in the K 

For details, see Appendix D, Section I. 

-W«» w„h 7,»f 4000 Calories daily whidl agyeea 

Ip that of the heaviest men did not exceed that of the lightest men 'oíb^f8 T lníake Were marked> 
determined calorie intake. (Appendix D, Section II). 8 * °ther fact0rs than weight apparently 

the test. This was most pronounced^heavy anTw^rwedgiuTf^ Th ^ ^ Weight durinK the early part of 
to fall when calorie intake was under 4000 to remain stabte whi r ^ a tendency for average weight 
ceeded. In view of the improvement inT^ÍZess and X " i T T^ t0 rise whe" * was ex¬ 
losses seen here cannot be lookTon as^Sent^ and biochemical findings, the weighi 
the lighter men gained weight during the test (AppIÍdL D superfluous fat. Many of 

physical fltness^tests ^nc^ased'steadil^to^ircompanies ^in^*”"d8 ^ the repeated Se,ies of 
su beets agreed well with actual scores on f ness tes" On the and n0nc<,mmissÍoned f^s' rating of the 
only 40* finished the first test on time and ove iVfl • h»d 1, ?! ™ad march with full pack (AGF Test) 

tive spirit, though good from the start, improved during the teí wíte" ¡'mi\Morale and a hiRhly competi- 
morale appeared to suffer before there was Lual imnairm^n k W ír- ^ ^ peri°d °f defidt- 

e Rifle Virion d / , tUaI imPaIrment in physical fitness API>endix D, Section HI) 
e. Rifle Firing: Percentages of hits scored on the rifle range before and after all marches díd not 
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f. Nutritional Status: Examination of the eyes mouth skin ¡inri th«. i ’ 
no evidence of ill effect of any ratio., on the subietJ I idee thf . v neur°m^cular system revealed 
be<ter ,. the end of the te.t th,„ ., ,lie "tart both I, „ ñe.7Í ' , t"™“' f“'“ ,,f lhe tr"»Ps »“ -nueh 

creased Incidence of overweight and underweight men The heuih‘w.S,'better T* ”“«“7' “i'' ^ 
similar groups in garrison. This orobablv resnlL 7 better dunnR ‘he test tL it was in 
(Appendix D. Sections V and VI) ' y' ^und °( K«« 

i?* ^ioth€tiitcttl Sttiilicsi The extensive series nf vífíimm «,-,.1 1 • 1 ., 
erally confirmed the good nutritional status of the tr • » . n • 1 °tber 1)IOC ,emica* measurements gen- 
Mess Tin Ration as eaten. Vitamin C in the 10-in 1 n h* ',0 av,n aPllH‘“n“d to be low in the Canadian Army 

was not well consumed (Appendix D Section VII) ** 0011 “ "e ch,efly m the P°wdered lemo'1 beverage, 

tabula,«1 da,;‘:d “íií ^ ^ 

This report is final and supersedes any preliminary unofficial reports 

4. CONCLUSIONS: 

highly .«ep^bfelrc“™..^ OH^di'" r, N™ types have rendered i, 
Variety, goid duality 'Md, ^ 

The inherently messy ,¡de-opening of cans was the chief drawbl'k d ““‘'''f“ °f 'he r“'10"- 

The hsne^f^ was m! w";!“,;™ «T w” »-« -“¡ved and ennsmned. 
components und new biseuifs wem a definite ^ ^ 

well receS'L^nS ï’hTÂS wTht. “L,""’ “ ^ M~ T‘" 
Law .ceeptnWlfty by American troops is no, necessarily true for Canadian m Brirish lip," * ® ^ ^ 

noon meal rated In^n âctpfabTty^lw ’tÍ “n '"T”** °f ^ 

nificantly, though .p.al“ íat^ " w«l tarn ^ ^ differ ^ 
a factor. The philosophy of having an emTrln7v rlr! f^<^ y Certam lte,ns as mo^tony became 
and its use in theaters of operations should he sh. hi 1 U i", ' “ SUPPT area ration is not insistent, 
individually so that all the would nÄ LZ ^> nT"^ T* shouU be P«cked 
place. Packaged emergency type rations also nresent i ll ‘•st,n,t-d and so.ted when movement takes 
multitude of small individual em.tuh 'cÍs ' P ^ UScd 08 kitche” ^ions** because of the 

ration ^ s,lPcr'or as a support are. ration. I, was a control 

, <«"*>.f" '»»« -»«rrhes and morale wore not only well 

by trained officers showed good igreement A m'iiTT*" *7^ f° , phbslt'aI f,tness aiKl judgment of fitness 
than i, does physical titans ami of £ „ f.,mil7X)h( 1 7* ^ ™>' «*>«« «to 

-reuse to 1^1 ^“'1^,1^ ^ ~ 

d''ri"B ...ÄÄ SÄ*K2T 
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by Hie chemical HM “w^lòwl^n'' “.‘''T“"’ "/‘'f! on al1 ratim“ '“ted, a» Mged 
h. thoae on any Chet. Vitamin C Lvd“ " b*“ ^ ^ tL„ 
ratio,,,. While ,„ch level, might prove diaadvânSoô, ,f ,u™ 1Ha(to” ^ I»»» •!>«" tho,e on the cher 
clinical sign of deficiency and they occurred in m.îL, m !" ,td to cont.lnue the>’ wt™ associated with no 
Of time of this test they were of no significance. W H improvin8 fitness and ,n<)r“It*' Within the limits 

This regulation assumes that the°same" a^d df work^ d °ne PerSO" i0' °ne day” <A»-3°-2210). 
average out. It does not take into consideration indiviH, a Í Same or that ia lar«e messes it will 
these rations is fixed. The needs per man vary with IÍÍ 7ckag"d rat,ons- The c'aIorie value of each of 
frequently require more food than is in the ration^tested“it is^Lmen1a,,d/or hard work 
«sue requires reconsideration when calorie requirement ex^eds^ 

field testing of ^h^e"3rations1 iiTzoi^^o^the "interior^iTmitt0 *he P°int where ^rther 
should be subjected to field testing ^^„^«07 ^ íraprOVed rations- however, 

5. KECOMMENDATIONS: 

a. Genm/-It is recommended that: 

standar7bidkepIIkl7riaCarr7r hits oftthat.*he maximal variety is contained in the 

(2) C k” °twU7u 5,,P1’ly t0 ‘ ThÍS 

a„'th„riLio„;,n',„d Sr^r ^ ' d ‘ A,r“,Í0"S, ^ """ ^ ^ «“ 
regulations will hold requ,red- Ab"™ ''«a l«v.l, of toe the u™,! 

; Hrf -:- i ■ -- 
patibi .h/hXt s "■ m h“h a - “ - - 

b. C Ration-U is recommended that the following be accomplished: 
(1; Ivemove M-l, -2 and -3 items and ham-eeir-aml-noUitn R»r<i,'n 

the Experimental C Ration. ^ P Retam «'mponents and variety of 

(2) Improve cans by eliminating the side-opening. 
(3) Include sweet-center cookie. 
(4) Add jam or other spreads. 

(5) Retain new types of biscuits. 
(6) Increase issue of coffee. 

(7) Include the utility pack. 

K flat/on-lt is recommended that the following be accomplished: 
(1/ Add jam. 

(2) Eliminate K-1A and K-2 biscuit, and retain other types tested. 
(3) Reduce quantity of cheese but retain varieties. 

(4) Eliminate bouillon and increase coffee issue. 

(5) Add other meat components for variety. 
(6) Add cocoa. 

d. Canadian Army Mess Tin Ration 

a> dLrJhh Xr'äh‘tomvHw faiurtr™“ Tihble ribon,vi"by 
sugar.powder, packaging of vheL, and stability rfiTtto” 0Í mlII<*al>d- 

(2) Increase issue of coffee and sugar. 

c. 
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" ,h“the Mh^b- 

ra! ÍSrr^VÍ.^" c ^ ■“■Wbutlon tato additional componen,, 

% 1::,z ^ ",h“‘b‘"—" 
(8) Increase issue of canned milk. 

S Re^tnlÏrK|,fatir nT T*?1 and replace wlth aecePtabIe support-area lunch 
8 Replace old C b scuits and whole wheat biscuits with Type I and II biscuits 
9 Add a packet of condiments for individual seasoning. ^ ^ 

(10) Increase issue of chewing gum and peanuts. 

12 *1,S0 lhf ch0“la" b"» »nd voem are »raed at different meal,. 

(13) Add acceptable^desserts to SZnÍ”1“'' “"d ^ "" °f D b"s a"d fral' b"!- 

^ ^ mITwÜÍ 0“'Ba,,R T” *“ by the 0b,"vers und“ th' di^¡™ »i: 
h collaboration wife ' C" A"”r'd McdM ^<o,y 

“it,“' tm.T MC' Examination SecHon) 
Mapr WilÜarn P. Aahe, M.C. (Nutritional E,.ml„ation Section 
Major Norton Nelson, Sn. C. (Metabolism Section) 

PS*-" iDaídif;Be!1 R C A M C (Physic«l Fitness Section) 
Captam L. M. Richardson, Jr., Q.M.C. (Rations Section) 

Î r !U ' Sm,S EDFrCí’ Sn C- (Test O^n^tion Section) 
lie Lieut. Charles R. Henderson, Sn.C. (Statistical Section) 
i/r. Robert E. Johnson (Biochemical Section) 

with the assistance of: 

1st Lieut. Guy M. Ashmore, Q.M.C. 
2d Lieut. K. N. Halvorsen, Q.M.C. * 
2d Lieut. John Wright, Q.M.C. 

and all members of the Tabulation Section. 

Cooperation of the Machine Records Branch, Military Personnel n.vi»:«« e „ 
Omaha, Nebraska, facilitated preparation of the report. “ ’ Seventh Service Command, 

APPROVED 

7 Inch ; 

#1—Appendix A 
*2—Appendix B 
#3—Appendix C 
^4-Appendix D 

a-Section I 
b-Section II 
c-Section III 
d-Section IV 
e-Section V 
f-Section VI 
g-Section VII 

*5—Appendix E 
#6—Appendix F 
#7-Appendix G 

WILLARD MACHLE 
Colonel, Medical Corps 

Commanding 

5 
(5) 



MrrciMUlA A 

1. bacxcbound.. IEST 0"0ANIZAT,0N 

T«bie “^:«rrrrTX“ô:±iÂ,or ,k; r ^ ^ 
Í "*• “"•! WM.«« fixed channels! ^ W T UP ^ 
direction of Colonel Crawford S Sams General Stiff r,ï , , ffc W*T Department ‘he 
Quartermaster General. Colonel CeLes F Z ot Chief mÍio ÏÏ Y t0 thc °ffice of the 
D. B. Dill of the Research and DeXpmeni Brandi' (XIM, ™ T "î Pl:,,”‘ng PiVhto' ""d Ll Cota»l 
oratory, Fort Knox, Kentucliy, to be the testin« alien™ ri Armored Medical Research Lab- 
Willard Machle, M. C., Commanding Officer oUhS ï T ^ Surg*!0n ^<!;it,ral * Office concurred. Colonel 
Bean, M. C. Test troops w“u ^ -**l«ned this mission to Major William B. 

James O’Reilly, Commanding was assied hi Sk ,7 fu'™! ^ Infan^ Colonel 
and other supplies for the test groups and the obsLerfwÍ ^ trucks- te»‘age. 
ice Command, and the Armored Medical Research 1 al>orat„rl f | n <?,mrtennaster' Seventh Serv. 
Office of the Quartermaster General Lalmratory. Responsibility for rations was taken by the 

2. TEST PERSONNEL; RESPONSIBILITIES AND INDOCTRINATION- 

master "T "" >0 the tes, by the Qu««. 

Medical Research Laboratory and the Roval1, ^11 """À by the Surgeon General, The Armored 

medical consultants rvas^L td^Â^ “1“ Ä ^ mrUtary 

MÆ. Raf,eEr iï'Z t 
Medical Research Laboratory. All test msignmentsTn ^ Tatlfl 

."TprlS °f da,a " Permnn*. *dX 

Types of D«tr 

I Acceptability of Rations 

II Physical Fitness 

Method« of Collection 
Or Observation 

1 Daily Questionnaire 
2 Issue and Waste 
a ^Vmniary Questionnaire 
4 Observers Reports 

1 Battery of Tests 
2 Opinions of Officers 

III Military Efficiency of 
Subjects 

IV Morale 

V General Health & Nutri¬ 
tional Status 

VI Biochemical Balances 
a. Calories 

b. Water 

c. Salt 

d. Vitamins 

VII Weather Data 

Appendix A 
Inclosure #1 

1 Scored Rifle Firing 
-- Training Program 
3 Marches 

1 Observation 

1 Routine Examination 

2 Consultation with Battalion 
Surgeon 

1 Weight & Food data 
2 Energy Expenditure 

1 Determinations of serum protein 
& chloride 

2 Estimate of intake 

1 Determination of serum and 
urinary chlorides 

1 Determination of Vitamins C, 
Bl, Ba, and niacin in the 
fasting state and after load 
tests 

1 Headquarters Weather Station 
2 Company Weather Stations 

Responsible 
Personnel 

Test Subjects 
Observers 
Test Subjects 
Observers 

Hq. Observers 
Company Line and non¬ 

commissioned 
Officers 

Company Officers 
Company Officers 
Company Officers 

Company Officers 

Panel of Medical 
Consultants 

lest Commanding 
Officer 

Observers 
Metabolism Test Section 

Biochemical Section 

Observers 

Biochemical Section 

Biochemical Section 

Test Commanding 
Officer 

Observers 

Appendix 

D 

D 
D 

D 
D 
D 

D 

D 

D 

D 
C 

D 

D 

D 

D 

A 

A 

Details 
Section 

I 

III 
HI 

IV 
III 
III 

III 

V 

VI 

II 
I 

VII 

I & VI 

VII 

VII 

I 

I 
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n« « L1ÍT’ '’‘î’1”? ?? ^ ^ of "riv“1 01 »fftors «»i ra]l,t«d 

» «•! ™n »«h C LmoT^” "‘"i 

ï* P U* «.JLi „ , «iu «icnwcwoo were in charge of the ration indoctrination. Maior W F Ashe 
w. U K. French, and others helped draft final nlan« for fk« . ... . , J J, „ ’ Asne’ lst 
the critical preliminary stages. Colonel Machie Mafers Boan aJl a , Ash® acted “ S*3 Officer during 
and battalion officers of the 2d Bn 201st Infancy t: *.Wr.» r / he rences with the regimental 
Major James Robison. BaLl ^ °Rei ly’ LRe8lmental Commander, 
plans for handling troops. ^ Myer and others worked out detailed 
- selected8.or J, ^ Ä ^ 

3. TEST SUBJECTS: 

«.«dio. * “7^ ^1100 »f IM 
and enlisted men from deactivated Tank IWrn7 Í e í® U WaS COmposed of an Infantry cadre 

Signal, OrW,t;X Rep^tTi ^ 

abilities which might have caused S to £ "Î 7 77" WeM 0ut aU men with **- 
bettolion w» Elected to creete 6 test compiles, asló“^? E Com^y “îâolX F cL™y"í«“ 

Äg rixÄ 
served in Alaska, and had been whh rh« t mtín: except X and Y Companies. These cadre men had 

the following special composition: E Company v,Z Tmbctu^of Tank Destro CO,l,panies had 
23 former Infantrymen included. F Company was a mixture of almost * ^ a"d Anti-Aircraft men with 
These included Anti-Aircraft Harter nS^L ïL! Tr “ a,most a]l arms and services except Infantry. 
composed primarily of Tank Destroyers with a few AmiT• ’ ^arte’Jnas*er’ and Finance. G Company was 
Tank Destroyers Jith tk. 'T? t 

10 tr"odS°cl^ ^tiMt '‘.^y - .11 Tank es<^ 

companies was don. at rtrndon, tlt« dre general pi ot t Jng had STestebMted'08'"“ ^ ^ 

im* 2 wÄÄ «JZ^r „IrTf/r1 ^ 111 mC" ,13î) ^ “ *“• «tblccts. 

torta! the tests. Seventy-five were dropped for reas^iswT’T.We’a'ttdTttadtó.'f 827 "¡™ *•“ 
pleted the entire test were used in prenatation of íhp variou. ..t.,.., , . , y data iiotn men who com- 
fitnem, and nutritional alhls ^ V"'km* ^ and ^ rf '.lion acceptability, physical 

indicate L ^?g: “^y 18 ^ « Jeto with a mean age of ,3.7 yems. Tables 4 am! 5 

fa - -• >»■•-rzTÄ! 

Table, 6IV'"'11" ,,,e,1 ^ ^ “ ,0 ™ todl<* ^ ■ "can height of 08,8 inches (see 

age for alt °f Tu 7 men ranged in Weight from 111 lbs- to 215 lbs., with an aver- 
“nd 9 No ZifiLt If T Z ^ f0r each œmpany and the are show^ Tn 8 and 9. No significant difference existed between companies at the start of the test. 

f. Initial Physical Fitness—A considerable difference existed in the nkr.oi^i *•»_ , ,. . 

rented in Tablm 10 and 11 '° ^ 1°1 “ í0“'’’1* ^ ^ «te distribution by company are pre. 

g. Initial Medical Slalut-A special clinical examination designed to assess nutritional tote was given 
Appendix A 
Inclosure *1 
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'I1 

to all subjects on the first and last test davs Onlv th« t .,i * r . 
Period I and Period II. The Initial clinical finHi,ï h » 3 P . ?nS ?fteach «>mPa»y were examined after 
Tables 12-15. h,w ^ '“'’“l»'“1 V company, and me presented 1„ 

carted om Z^helet“^“1 IT toclu<1‘"g ^ — 
gres, ot the .est. In e«"b «yTnk m™ il m.D íf “ "n md “ver*1 >ta“ «I» P«- 
proximately 50 men) received vitamin load tests All m* ^ flrSt 01 ^c 8econd platoon (ap- 
received all other tests. The comprmy average, a, the rf ,b'e ^ 

presen, ^ ^ ™“ " “"d 18 
was the only one that showed any significant difference'frem thi d“rlLlltl“n ta each company. F Company 
of school than the men of all „dj SU ^ 10 aV'r,<"d 1 )fear '"»cc 

105.2, al/othé^oompânies 0f F W,lh “ —of 

Table, 19 ami 20, wM, the drtSZrfflTfS '.TllT ^ ^ ^ ^ ’h“™ ^ 

by the greup ofls't snl^rS’^l!1 ZlllZgta ‘1 Slh "dT «h "a^sTlTs 

differed significantly prep„r,i0„ S ^ 6 

«on o, citihhn g'nl, ZTcS Z'8 ^ ^ W"e ^ ¡™ * ^ ™» .ce- 
enpadona, special , (COS, a„ snhiec«. Those « 

ber of other military specialties, the imÛLr^ oalttoriTlllidfe mŒ)^ ^ ’"i“'?™'” fr0,n * mm~ 
categoric, «corring mos, fregnendy „e given 1„ T.bfc gold ,h 

averaged 21.0 montK TOe‘™^lmly Sreriedlmific "d ¡'""^7*"' ,r°m 8 to 149 «»d 
Company. The data are presented in Tables 24 and 25 with di” distrihl.H (“n,Inl company) was X 
panics. None of the men reoorted aeh.al “ , d,stribution of ,ength of service by all com- 

in the cadre which had seen service in the Alaska-Ah^ttenTegton. many men W,th ^ service were 

lived for a ^VÏJ^Î’Z'Z ^ ^ ol «“ ^ Pmvtaly 
of C or K Rations. Only^f™« ever ea,1^01‘^ofT ^ “,e" *' I»*' 1 meal 
Mess Tin Radon. These data are prerented by t“S. ¿ sXSX di« ^ 'T*'“" ^ 
pames may have resulted from different instmefin,,, r ., S f thc differences between com- 
the Master Form (see Appendix G) g VCn for recordJn8 answers to questions 60, 61, and 62 on 

4. LOCATION: 

tain area 'of ^central Ä ^ ^ «»- 
ternal sources of food, and mutual isolation of thü ,. i ’ Pro^dcd isolation of the test subjects from ex- 
varied terrain and a multitude of excellent ca nn u ¡f* gr«UpS ? virtue of this disPersaI' The area included 

log h„h and valleys, wideXnf ÄTS’ rïï' "f ^ * 
country or road marches, squad olatoon nnr? 11 n,shedt “n 'deal region for maneuvers, cross- 
Warden, and Mr. Frank SokOlskv the Foret* R COmpany Pro ,,ems- »»d firing ranges. Mr. Gus White, the Game 
sites. °,Sky’ the ForeSt Ran«er’ and oth« P«rk officials were helpful in selection of camp 

distance of abTut 75 miles. NoTat-gl ToTns^rnearby^Oniv a !leadq“arters at CamP Carson, a 
Ap mdix A by’ ° y f SO ed rancheS eXÍSt in the very «Parsely 
Inclosure *1 
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«.hfa**. a,titU«e i ^ blruac, areM Varied twm 8700 t0 9000 feet. Camp Carson, where the test 
TmZr^'c« SeVee! T *° MVeral m0nthS pri0r t0 the test had an altitude of 6100 feet. 

«mu» Äkfo^rÄ,K,rH°n ? ,h» 
■Writon. IUM«» ni üié Un, „d »boIImi Th. phydaü ^"«^«^”"¿",^7" lnd‘ 

fti Mt Lomm.ndlng OfBcer viiited «ti oompauy «re«, d.tly, »Ith « fe» exreptiom |alc * 

. T “,*bl|*,rd wllh coiutderation for dUpm.l ooá cover. He fared 
gcr gavé èach company a talk and demonstration on forest fire prevention. The soldiers lived in mm ♦« 

tnany of which had improvised improvements A command nost »««» u/a« .<««1 u «u pup tßnts, nnj ' JK, J.I j, 1" .r . . H A commana post tent was used by the comnanv commanders 
refeáttaí rS g and.fCCe Vn8 sets 7ere established in it or in the hospital ward tent which was used for 
recreation, movies, reading, and weekly religious services. Messing was usually individual W«»«*» «r d 
hàturo of the rations, but by squads or nlatoons with the in.in i ««dir r> «ny maivtaual because of the 

_ ; an4 keeping records. IZZlZT?’ , ^ 
because of the shallot top soil. Water was filtered a tLÄd chtóLtíít h ^ 8 > ^ freqUentIy 
bÿ Ä detachment of engineers (Fig. 2) chlorinated at three water points controlled 

^ ^'“tÄÄyt t ,u,);and Au8ui', 

usually in afternoon thunderstorms. Total precipitation for the entire neriod w«« <i0 {„„h*. ur' i * 1 

L:r^:r.=^h¿5¿r ^ -t 
Jp «> AZÏi.re^^r^Zirer0^.“^ 'f **“*“ ™ 

m ft«. »«. 00, W«y dtL^mrooÄÄr.fCd^." In 

5. STANDING OPERATING PROCEDURE FOR OBSERVERS IN THE FIELD: 
(Extract from Test Headquarters Memorandum *4). 

.. Offlcm will b. .farehod fa ft. AMBL for ft. ptup«« „f admlolMmtta ,„d pay. 

Utmtfao ,„d p”.y ^ h” to de*l*"*,'d "nl,s «*' «»»' «»try Beghoeot far «dodo- 

»rÄÄrra'Ä^- - - 
. ™t„eô" ”:l n ‘T'*"“ Wi,h ^ '‘-*“1*««» of ft. unit to which pmrooocl are attached, 

the trafaing of ft. tot'mbS’rim. Wll'fa! i* ,ha* “i ,he c°™P“y- Obrerverj are not to interfere with 
Honnalrre by ^ ^ “ch m™' f“ “t*"«“* *«o '«»rdlng of q„eS. 

f. Religious services will be held in Company Areas every 7th day. 
g. Duties of Company Observers: 

(1) Control dhtribotion, »upervirion of filling on, and collection of q„«,|o„„alr« daily. 
W Completion of observer portion of questionnaires. 
(3) Report to be written on daily observations. 

(4) Supervision of the daily collection and weighing of left-over food 
(5) Check the issue of all rations, manufacturer, lot number and date of issue 
(6) Assistance in physical fitness tests and weighing of men. 
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i 
Colorado. 

h* ««PonsibiUtlcs of AH Test Paonne!.- 

<1) Wear identifying arm band at all iunes. 

(2) Vehicle« will be operated in accordance with «tu i i 
regard to park and road regulations. No unnecessary .procedur® *P«cb»l 
the field will 1« difficult. ^ wi^ be done, as maintenance in 

(3) Principles of field sanitation will be observed 
4 Fire prevention regulations will be observed. 

(5) Observers will not I* permitted to hunt or fish. 

test personnel will draw necessary ^ulpment through the test supply off,at Camp Camón, 
aaflll ......iJi • et 

tiunnaircs! ’ W'" “VOld ln,l,,'nclnl! 'h' given by Ihn leu ¡„ m„g ^ 

Ä ItaÄTn' mILSTwluÏtaW ^Vr* !° ^ dU““ ^ ^ 0b*"™r P"' Will be alternated. WIU subsist on the Supplemented B Ration The groups 

dute ... Selected oh^ w„, he d^led to (w,„ . M ^ 

camp area throughout WÍn ^ dU,Íng thc t’xPerime»t, and the observer personnel will remain in the 

6. BATTALION OPERATION (Extracted with slight changes from Battalion Operational Memorandum 

in a labor group or. K^lfatTom^ discipline will be handled by placing the men 
listed men are attached to company a jL sÃ Zrf^ {T COmmand Ju OberTer l 

«in ÄflaH0" rSt d° S° lhrOUgh the T«* Comm!^^ who wfah *«> «««ise tion to the Battalion Commander. * Officer who will in tura give his rocommenda- 

r ^ ^ “™~"d - «»«, .h., HQ 
me. I„ the v.dn% o. Uve .„y oonUct with X " ' ^ ^ n0* •»/ pH«,. 

are. of the bivouac while fffdllm 1°< ’’«"'"g Companie, are reitrlcted to the Immediate 

or any kind, and he will be searched bv a resrmnuiMe. „ra ^ 1 06 “istructed that he must pick un no fnnrf 
olhee supplie,. The .emchlng offU, JÍ U „St T, 

c. Garbage Disvosal—All humaMm . , st Commander in this regard, 

«places will be prepared for this purpose.^! uluraab^CtJZÏ ^ ^ 
d. Medical Plan g Dagt a,,d trash wiU be buried. 

(1) Sanitation—The Battalion . 

^ mimrting on nulLy oondl,t»“Cto' ,U STt ^ bh,w« 
(2) Sick Call-Sick call will be held ««eh , , ! UttaIi°” Com">“«ding Officer, 

sergeant of the company if in their nnir,j,rn ^ ^’ fb® company aid men who will notify the first 
nren on sick call. Tli^ L ^ ^Í :;; “ Sh0l,ld ^ lifid ^ «" of the 
Command Post when the daZ ^.formation to 1» transmitted io Battalion 

The Battalion Surgeon will then visité !,P XniJunyV's^’ Lrgl*"‘<1av,'s wil1 •>« so reported, 
of sick call on rest days, the reanmt fnr , ,1. ? “ ÄtK," as PO«ibIo. Due to the late hour 
submitted immediately after sick call, but »hr.^th 1 ^¡^“bJe 27) will be 

Append,.* A Ugth Rport wi,, ,,ot ^ delayed for that reason. 
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(3) Tick Dfaripftne—Instructions for prevention of tlnlr jnf«« . ' 
tation School. Commanders are resnoruih^ fK Í f o" wi,, be 8lven at a Battalion Orien- 

.. MaU-Mrt wii. b. delivéredto 217^^ T 'T^'" ““ ** ^ 
operation. ac areas daiI>r' No packages will be delivered during this 

available (o,tÏ¾^kl", WiU ^ d“° ^ <»* One 24.he«i mobile »bower „„i, H 

ply. Ba,ta“on Sup: 

duty" bmin for' th.’L.“ m^Z JSitn ‘“'f Wh0 ,WÍ" W"1 at ^ during "off 
hair of all mep will be kept short, but no heads will be sh n j Charged for this service)- The 

ing fires will be bt^oTo^^ by a|¡ Commanders. Warming and cook- 

scraped clear of all combustible material pricrTo biÄg the fb”. ^ ^ fÍreSÍte b« 

gh-en to fight foresf bv^ii? RangCr’ “í P,°SSÍble SSÍStanc< wil1 be 
steps to extinguish it. If the fire is of such size that hZ Í b 7JTV perS01nneI' tbey wi" immediately take 
notified, wiU send assistance and notóy t£ c,osest ^Pany will be 
and give the location of ^ fire as accuratdy^hpôssibíe^att iHo8* r ^ ^ help is ^ 
telephone, giving all details. Y ^ b Battjhon Command Post will notify the Ranger by 

equipment will betaken ^Topside b^anv mrilit1Sh,ng ^11 ^ al,owed at ToPside- No hunting Or fishing 
at the firing point only. All unexpended rounds wiU L^XctS ^ C°mbat firin« wiH ** 
reason, and in fairness to the men no obs^hrg ^ For tba‘ 
hunting or fishing. 8 P nn ’tm,ian or otherwise, will be permitted to engage in 

Guard who wÄm^Äta ft" companjTrlui T1"^ ^ °f 1 C“mP 
no civilians without a pau t„ cute, the b.vL.c arca n“ r-Z P"“"“»1. »»d 
P««l to inform authorised peumu, of the location of his cSZ„v * “ yS 0,1 ^ alert’ and ^ Pm- 

m. Supply Plan y' 

Battalion Supply OffiJr a^provarfrZ^Test^adqLrtersH'T PreSenting to tbe 
for the count of rations issued to each unit ^ eadquartus- Test Headquarters is responsible 

(2) Water 

S 7liWTny WÍ" ereCt a LySter Bag in its Wvouac area. 

water from a wât^dSib^g^f^ ^ ihe pUrp°Se of ^Porting 

10-in-l Ration (a^such" o^heT'Lt.firiy l^desîgnlted by^h T Usin8 the 

bivouac areas and Headquartm'tobi donel^Bmt V S"PP|,y' ■■“Wlntion of wiring in 
manding Ofilcc, or his ¿c"„Hve X “ a“th”““l V t!m Com- 

<e\M^™„d“."loCä wVt^bf'^"®o!rf'"vfaB ;H!,,ire,ne,,t! ,or te»' «ting 

to he Widi Tes, Supp,y. Cic.uiug am, preserving L.^ÜÄ «X'm Ä 
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(7, S?”“? ^ “ SI 

(8) CbL£Zl7j!Zj-sIe%MeVd ^ ^ ^ ^ ^ ^P“^' 

completely separ2. testarea Ta^ b°th tr00PS a"d test units ^e of necessity not 

approximately 1000 men with full equipTn“ f,0m 3 11 wd> be necessary to move 

move them twice daily (to and from fitness test area and showersTAh throughout the P^iod to 
mately 300 tons of equipment from Camp Carson to the r cr S°’ i!* W* * necessary to move approxi- 
requirements are ax follows: P t0 'h' “rt'“ ^ »day period. The total vehicular 

11 trucks, 2« ton, 0x6 
0 trucks, 1« ton, 4x4 
1 trailer, 2 wheel, 1 to,, 
0 trailers, water tank, 250 gal. 
2 trucks, S ton, ammunition carrier 
1 ambulance 

14 trucks, JÍ ton (jeep) 
2 trailers, 2 wheel, K ton 

truck, » ton, carry all 
J truck, refrigerator, 5 ton 
i truck, 4 ton wrecker, 0x8 with winch 
1 command car, Sedan 

be taken from Camp cLsoi^to th^tot Trl.'wÍ ^ apP™XÍlnateIy 300 of material to 
after, one 2¾ ton truck will return to Camp Carson dailv f w i l f¡rSt t0nvoy on 9 June 1944. There- 

rdS surplus for cwrgenls^Äl^ in tonns of dieted 
tiou as well as other items will be worked out by Battalion Sunni! i r theesh,PP,ng of ratio»s and ammune 
develop at Test Headquarters. # ’ Utta",m Sl,PPly and T«f Supply so that no shortages will 

0. Training 

(1) Ration Questionnaire InstructUm—Tn t- . . - . 
Command Post. 8 1 " * 2 1011 r PtTif)d the evening of D-l at Topside 

(2) Benges—Hanges for combat firing have been |n, ,,,,„1 . . . 
will be prescrilx'd on the ground by nlttaüm sTted m*ar eath biVOUaC area and safety bmits 

(3) Rest Periods—Every 7t!i duv will 1,,. ,, . ,, , 

religious services, movies, and such individual Ictivít'86"^’ ^ WÍl1 œnsist of showers, 

(4) Night Vision Test Progrmn-Sd dlie t » T “ r*1 WÍSh t0 indul«e in- 
Roburts. U. Mann I, bn Camp Cm»,, by^Zm líí ^ Z ““"í'™ M ‘nd M»¡” 
ment must be approved by the Battalion Commander °f lnm,d,ary si«na,i''K equip- 

«..■ .«hZÄÄi^Xx'birfir ?T“"di"8 o,fi“r *«» “ .0 supply 
0.1* salt solution. I, „¡|| b. ¿OP Z „h^T watoZu-b ^ «*** *<«» thu supply 
canteens and refill them with water from the truck The TcsmT the march- t,ley will empty their 
Headquarters for this program. Arrangements will have tolbe nmde^^H^T W'j,Inake salt available to Test 

" TnxoZ If'r^ZTSa" ‘S in SÄ,e?“r a,,d ^ f. ouxuraia Ub 1 RAINING AND ACTIVITY- 

«as r.plaremiZvren^loSZThu'Zt'ioif tet, ZataST °f ‘'Z"8 “"d.<I,laIif>,|"8 «»Itymon as over- 
all available time was utilized, and any phase of infam!™ 8 , 1,8 se“>"daty mission. With this in mind 

worfe r“j:rr“,L:d:rd“ ,,u“,i,y 
bold 3 night inarehes during the test. Dnrinfîhe Imt tÍk oTthZ!!“* add,tion’ ™mpany 

column to waZ 0,“^ m”Zg TZ^ZTlI’e TÍld“1' "1“ »“tog fe 

P-, on ST C ~ ÍTÂÍ Ä^lTId' 

Inclosure #1 
7 

(13) 



length frÏÏ 16 t0 32 AS a rule’ there were 10 minute breaks on the h°ur, with 1 hour 
for unch. The men carried arms, ammunition belts, and combat packs with rifle, weighing about 20 pounds 

marches "ran ZÎ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
'“«r5 sar^rcTdiyr^i,«'»™ ssèrcíz^" 
on die march, md lh.„ again immediately after thn ra„ch, before retun,tog to foe bivouac are,. AmmuS 

was issued to a platoon at a time. Tins platoon then moved to the firing line and fired (see Appendix E) The 
process was repeated by the other platoons. The average score for the company was determ „Vd. Firing was 
done on a different range, before and after the 90-mile march. 8 

c. Platoon and Squad Tactics-These consisted of field work, both offensive and defensive; some were 
meeting engagements. When 2 forces opposed each other, blank ammunition was used; and umpires con¬ 
trolled the action. When field targets were used, the troops were issued ball ammunition, and advance«? by 
fire and movement. ^ UX 

d. Organization of the Army-All troops attended a lecture on this subject. 

_ . . e- 0utPost Problems—Al\ phases of outpost work were covered. March outposts, combat outposts and 
perimeter defenses were set up, infiltrating groups worked against them, each side used blank ammunition- 

tW allotted Hme’ ^ ^ thr°Ugh t0 a dedsion- Sonie of these field problems lasted well over 

_ ..,{- MaP fading and Compass Work-Tins consisted of lectures and field work. The compass courses 
consisted of selected cross-country routes of various lengths ranging from 12 to 18 miles, with an average of 
8 changes of direction. These courses were run under full field equipment, both day and night. 

r, ^ g: Scoutinti and Patrolling This work consisted of both individual and group training in the field. 
Th exercises covered many miles of terrain, and were exceedingly strenuous in execution. Problems in ob- 

Critiques wereThT UP ^ pieSented t0 the patro1 ,eaders- who then directed the exercises. 

o .. hD ??n!Cal Tr?injnZ °f the Individual—This type of training was carried out in conjunction with the 
Scouting, Patrolling and all other field exercises. ’ 

i r c-1' T™mitum Firing-Ranges were constructed, and all men fired a Transition Course. Men failing to 
qualify fired the course again during open time. g 

j Open Time—The term Open Tim« was a misnome r, since the schedule was set up for 6 eight-hour 
days per week. Open Tune on the schedule was actually resting time during the day, due to the fact that train¬ 
ing time was scheduled during off-duty hours. However, Close Combat ranges and Blitz courses were con- 

phlses ofatrai!ÍingCOmPanÍeS ^ ^ ^ ^ ^ by Sending the comPan>' throi'Kh the courses and other 

f Afb \Ba,J0nCt draining—Courses were constructed, and the men were instructed in the use of the bayo 
íT J?”5 mstruct,on’ the -1.1011 wt,re Pitted against each other individually, then 2 men against 1 and 3 

against 2. This training was rough, and many times it was necessary to curb it in order to curtail injuries. 

l. Field Fortifications-All types of Infantry field fortifications were constructed and camouflaged 
They were used extensively in the field problems. ° 

m. Foxholes—The foxholes were constructed in tactical defensive positions. The men entered them 
and remained there for approximately 24 hours. Live overhead fire was practiced where feasible. The feeding 
was tactical where the Supplemented B Ration and the I0-in-l Ration were used; a squad from each platoon 
was withdrawn to eat while the rest remained in position. All men remained in the fox holes to eat C K and 
Canadian Army Mess Tin Rations (See Appendix F). 

n iVig/d Vision-ibis work was taken up in various phases; (1) NCOs were trained in the testing 
process; (2) the companies were tested, and men who possessed the best night vision were noted- (3) the 
training was put to practical use and was stressed at every possible opportunity in the field. 

o. Grenade Training-This was training in form and accuracy. Only dummy grenades were used. 
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8. MORALE: 

Ín nr>f Mo)mle the -I05! subjects throughout the entire period was excellent. The will to work and coooerate 
■ 11 S^" 0" a Phases of the test was, with rare exception, common to all involved There was definite 
mipiovement in all groups regardless of the ration during the weeks of association in tre test 

píete «L!:er^r^aWarVha: í6 SUCCeSS °f the test dePended in ^ meas«re upon com¬ 
plete cooperation and much thought was devoted to securing it. At the very start, an effort was made to select 

to whole-hearted^cooperaticnf' perfaPS more than any °‘her thing, Itributed 

,.o. „ “id n ^ a-d tet " 

Early in the 2d week of the test, final arrangements were completed to grant a terminal 2-week furlm.crh 
for each enlisted man who conscientiously did his duty throughout the test. íhis reward for wml wellS 
appt a e o e average man, and was undoubtedly effective at times when the going was rough. 

The Battalion was extremely fortunate in having as its senior Chaplain Captain O W Randall Err?, 
A spirit of competition between companies and between platoons within each company was maintained 

d,™,gh,,„, the tes, Physical Fitness Tes, sentes were calculated by platoon upon eliZn ^ elh S aid 
posted m each company area. Company Commanders were successful in encouraging their men to do 

their best in tests as well as in all other phases of activity. encouraging their men to do 

Mail was carefully handled and delivered once daily to all men and officers, at a regular time A necial 
trude and driver were designated to make a daily round trip to Camp Carson, taking doxT the oTiUnfmli 

at the hTR at °SM’ and rrhlmlng WÍth the incomin8 maiI at 180°- The incoming mail was then sorted 
at the Headquarters Message Center, and dispatched to each company area on the ration trucks. 

A portable field shower unit was set up on the banks of Tarryall Creek at a point approximately enui 

thia/mm “ Com»™y.AIt:ds’ and the men in each company used it once a week on a regular schedules« 
that all companies had the same number of showers and on the same day of the test (rest davs after fitiU« 
tests and after foxholes) The opportunity to take warm showers was h¿y apprec^ 
the general feeling that those responsible for the test were interested in the welfare of the men. 

9. SCHEDULE OF RATION PERIODS AND TESTING: 

Within the limitations of the test, the program of ration periods was set up to resemble a hypothetical 
tactical situation with 3 weeks* of combat rations, 2 weeks support area rations, and a final 3 weeksTf combat 
i ations. Hereafter these will be called Period I, Period II and Period III. Testing facilities with the available 
personnel permitted processing only 1 company a day so the schedule was staggered over 6 dTys AnoZ reí 

3 le 8gv,re<? St rd,i e V aS that trUCks for COnv°yin8 subjects, equipment and rations were limited 
and the program had to be arranged with a view to battalion logistics. This meant that on the 6th day at head 

rx 1 Î TTy r !°S,ed Whi,C ,he 151 “»w P~d was in the 5th day „7, ".2t 
tits The only complicating factor was the possibility of a sharp general change in weather occurrina with 
different compames engaged in different activities. No such sudden disturbance occurred 8 * 

,1,,.,v l1iei a" j st'll'dult'; which was adhered to throughout, is given in Tables 30. 31 and 32. The experimental 
¿To “ft “ “""■“'»"’pany (F) „„ the Supplemented B Ration throughout, another 'otZt m ln 

■!n m .“'"’“B1"»*« 4 companies whose schedule was varied ¿ tha, they œuwTe lnoitd 
with (1) the control groups (2) the other companies on the same rations with either the same or different 

“Í ÍT “"J “"d.(3) J1"'"1“1™*, O" the same or different rations at different rimes. Two companies (G 
and E) „„„ally on K Baton had 10-in-l and Supplemented B Ratio,, for their respective sunZS ration 
Two companies (Y and G) tested C, lO-in-l and K, and K, lO-ln-l and C in that order, rZZveîy X rZ: 
pany, which tested the Gmadian Army Mess Tin Ration for 3 weeks, had 2 weeks on 103,1-1 Raton Í on 
experimental C Raton, 1 on K Ration, and a week when they had their choice of C. K, or Mess TinüatLm! 
• Because of the extra fitness test ( #3 ) Perioti I was actually 22 days. 
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enough to insure adequate selection. ^le^LTmore thl^hey'wttiÍeÍT1 ai’prOXÍm.ateIy isocaloric, and high - : si 
nmde to raWrt ofT^ "”,ed' ‘nd a" ‘«“"P* ™s 
10 men, and 6 cans of C Ration). See Tables 30 and 31. f h (l,e- 3 boxes of K Rations, 10-in-l for 

The routine of the typical test day is given in Table 33 n,ir;„„ fi 
5 main procedures: (I) weighing all men (2) hinebem.v.i » I Dt , f ,t ie mormng it was necessary to integrate 
samples of urine and blood letting on 100 men' (S) a cli S Whlt ' required colltJction of fasting and load 
Air Forces Test. (6, The Army Sol ^ ^ ^ ^ and Army 

plish this multitude of tests and procedures only by carefjnknninl , ? i00"' “ ^ P°ssible to 
keeping groups together, seeing that each part of the test was CaS ^ * control of men, 
of subjects to the proper areas at the right time I ivinn , u| 0,1 schedule, and channeling groups 

men, f,™ M 17.17 'h T""? ,0 ^ 
system us.^ to „umber the (es, subject, (vide ¡nfra) Without snl™,lL P1"1.8 °! m<,n was faeilitated by the 
ptiny leader, the intricate pUnnb.g would have been to m> .la!“ ““P"'“'“»' W “.".ad, platen and com. 

• 10. METHODS OF COLLECTING DATA: 

of collecting and compiling, since accurute and ^ple system 

the Machine Records Unit of the 7th Service Command 1er. enS ted L t rapid,y’ fadlitit‘s of 
„gned ,Ota,the data could be translerred punch card, with rapSiiy Hat de¬ 

sampling tesHIbieirandplfl ll^uH ,„“1 VM «A. and to facilitate 

oon. Example: No. C303 indicates that the subject was tbe subject's number in the pla- 
platoon. SUbject Wai' m G ComPany- 3d platoon, and the 3d man in the 

ranged in order of increasing .weight’bi^ test’ ,nen in each platoon were ar- 

was changed very little from ¿ne man to the next. The men we^ weS"?’!0 tl'° bala,lce on tlle scales 
ascending weights, and each subject was as,¿gned his muibrn ,,71 ’ "“T arranged accOTdi»g “> 
number inked on, which was fastened to his identification t igs Eachl! " 1 PU ^ °f adhesive taPe with the 
dividual data had the test subject’s number on it rd’ <lUestlo,maire> and all other in- 

F 0,mp.;rs:XÄÄtXSir^Th SOldi7 ,he - ^ -, day. creep, 
were Included for each item m„„ .»eZÍZÍT mZ TZ t*** ^ ^ F»” igorll, 
hot or cold (See Append!., G). Since the Supplemented B Ratton^nítb m’"1’0,”"' W“s «■kether u,cd 
ing and it was not feasible in the field to weigh the issue and waste T'l Ratl0n required 8™up mess- 
each meal, consumption figures were determined for the whole ' ed,cb dem Issued to each soldier for 
total issue (by item). 1„ addition to tbe reœTof Íuantt on the ZTl ^ ** Waste ^ the 
of ca one consumption per man and per company were^nadÎ ih 7 n°m which daiI>' calculations 
nent (opened, i.e. plate waste or garbage, and the unopened 7, 7 ^was by individual compo- 
by item. When any considerable discrepancy occurred a showdol ^ d1educted fr°m the issue 
degree and type of hoarding, and gave another form of „f ¿ T Inq,ect,on was held. This revealed the 

Of all eflur,, .here was an^rrcduSI ÏÏfal.mTf Ü Z7Z,te fo, b“ 'ï“ “7 d““k- ^ 
recorded, or waste throun away, or hoarded and hidden too well to h » 7 ’7 T/ been eaten and not 
error usually ran around 1-2¾ and very rarely exceeded 5¾ 7,7 l , 7 AfttT the first few àays this 
aniiy hfe, no effort was made to prevent exclrirnres m, 7' was des,red to simulate practices usual to 

tition of the individual questionnaires. There was also .wmc íi'^hiT 7*^ rcc?rded in the quantity par- 
though the overall accuracy was not affected thereby. K ' Wee" lssue and return of unopened cans, 
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.PIPI.. .. 

*ti¡% 

t i1' 

-y 
jch 

;rÄzrt:x“^ 
and ao“bXXTX“Crie ‘"'^ °" ^ ^ f'W ^ ^ 

er.lopfniÓMa3»m™limVfit^“a“tegd^,dpr™d^lrcu fi'led <l"1estton",lr“ s,“in* llldr 8«>- 
questionnaire for the initial ration used was filled ou/ ieain at the ques,,onnaire' ^ summary 

s- Xe,11 :h?te,“nd res we:e 
condition of'Â "iteTO^TOr^ÏÏraÎ of Th1e,mJieP<>r '“>n,”l”Ín8 lnform*,ion M “«»PtaWlity of Items, 
activity which wonid IcX^LnlX „fThX„r8S“ti0n‘- ^ ««> ^ ^ - 

their c™L“dmia„nd at^yX ^ ^ «— »' under 

rifle firMpercen,age „fl;rWor:dSXrcÎrSl,,P qUali,iCa,i0nS ^ ^ ^ 

for coXt'aracXoÍ“o:tfX1Sr^^^ ^ Tf' “ fo™ ™ ^ 
also scored the fitness tests, transcribed the chemical data ehe V i tu *m Hec0r^s Sectlon- Men in this Section 
roster by platoon and acted as sodhesfor the diniral exajninaflon^The6 “ f ^ Î ^ 
Rec-ords Unit were kept on file in the tabulating tê t f T T not Processed '»V the Machine 
¡atory at Fort Knox for final study The MaehL R “"i ■ c Sent t0 ^ Armored Medi™l Research Labo- 
a separate card for each individual per meal. ^ S eCt'0n punched the information indicated using 

record ^ojTany6 extraneous^food comin^into1 a<ny1*companyCarea0Threen ^ ^ 
a labor detail, and subsisted on K Ration ^ T" ^ ^ A W O L were put into 
Ration, New, (issue, 1 ration per man) 3 ises of ra^ S when they were «» C 
platoon was implicated, and "l squad waT suspt ed ZZT ^ ^ ^ ^ Thou8h 1 
dier. This, of course, introduces an inaccuracy into th Tl r P«sslble to obtam a confession from any sol- 
average figures (3 ration cases out of 400 for the • n 7 °!' * IS comPany* but it is of little import in the 

check on rations by the ~ny andTbse^er or’ ^ i° ^ ÍnStanCt‘ °f Stealin8 was de^d. and the 

to the cooperation of the test subjects and their IhJSd Z^mmWoTJSteïïe^“ “ ^ 

11. RATION ISSUE, WASTE AND QUESTIONNAIRES: 
a. Cweneral 

They were .^X.TXtoy ,0^ ma”^ ^ ^ ^ C““"- Colorado, 
was made to keep about 10 days’ rations on hand d™ Umi) f/ ToPs’idle. fsee APPendix F)- An attempt 
issued daily to the Chief Observer with each en ’ °n t H avadablbty of trucks. The rations were 
rations for 48 hours were kept ^ ^ t0 the -mp^ b»vouac area where 

the F Company0areaf°wl^r^XPy werTstorädAUrrtferS 0nfSupple'r,í'nted B Pation were convoyed directly to 
ishable food not ordinarily used^n Field Ration Ref"g 5 U.Cf faciIltated the handling of meats and per- 

b. Issue 10n brt‘akdown was in cbarSe of the Mess Office^ 

(1) C Raton This ration was issued at thp rnt*» i i /q -n.u*** ^ o r^—■' »» “ » «» - ■rsts 
Appendix A 
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lerent meat units, 4 dilferent biscuit cans, plus a jar of lam durir«* ™.r,wiD t . , .. 
e«* ^ a T fa one ^ „ U 

(ü; K Hation-E&ch man was issued 5 boxes (meals) of rations during rh« . , ,,, 

3w“Jr'^,JOnï'dn0 m°h ^ 01 r 1 At »,h'r «""» A® i»u® was tow to 

ri . ^ Mm r,n ftotio«—One and one-third rations were issued per man ner dav 
J our rations were issued to each group of 3 men, the 4th ration to be divided as thev saw fí i 

¿rr T reTded 0n ;the lnd,ividual (luestionnaire. One man picked up the 4 rations at the time'of 
issue, Stemo for cooking was issued the first dav on the basis of 1 ran anA „ JL,i , V Ö ,ot 

“ ret|llired' onU di*«»,ttou'<i »” <1» Till day booau» of ib suspected use for towage pur^“‘ “ ' 

pew h “t11 Ÿ 
or platoons). One designated man received and signed for the rations for his group 016,1 ^qUdds 

mud field prLtZt'Id« t™TUr '‘I“ ^ f‘f *!“, “d liM were set up aud the 
taluees °n “nd in t“holes ,ooi ™ Iranspotted in Ma™ite con- 

-p, wh» toe scSr,ed Hme ^ d“y’ 1800 “d -- 

bet-a pack ^ - 

«ate, „f wh^LeÄ7eEI^X“;rrerutto ““""l“ ^ d""ks ” ^ ^ 
to receive each individual Z ofZsÄ usto toe t »ZtoT, ^ “ UP F'™ area 

rtZZÂ pLZTulet T d“î;s rati0n- T,,C W“te -“P>‘Z“htoZZe “Sys“ 
anrl fi, • “ Pf ^. at ^ tlme’ Preventing indiscriminate discarding and loss Prior to 

..eus, zrrzrziÄ ^ dT 

or^group lelderZthe cLZ'ÍÓtoí'Ztoted th1™“? '‘í'","’, draW h,s ® Th® platooñV»tgcto 
.0 to observer, before perur,ttog his'plaZ „r^uptíto “ ^ ^ ^ 

g. Methods of Calculating the Calorie Consurnption-The calorie values for ft,„ * r . 

Zl™rZrCa“ ZeuZ^Tato f! ^ C.^ 
were ob,“lned National Research Council Tables“ of FW côZïtto ” ^ SuI>I>len,ented B B“*™> 

Ctoadiau Mes?Th," Zlw m^TtoYÍ °f C K “"d 

right hand urargiu of each „uesttouaire Z Tbe folTe e ,1 ^0^”^ ^ ^ 

:z^trqu:ii,r;ztr=^ 
and divided by to „umber of men to obtain to average daily Lorie cousumpttoZ"Lr to Th.T d» 
(2) Total issued calones less total waste calories. The company observers eolteed aüd tabulai 111 „a‘te 
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»“<«■ Tb- v.hie was .„b- 
number of men in the eomnanv the aver«« I f * day g Vt* t0tal consumP«on* Divided by the 
gave data only approximately acá rate on a dailv ha^'r1^10" P" ^ day obtained. This method 

...,,»„a individuTi ^irrc-rL^^:^8^0'h'" -- 

AU waste a "d”™ ‘¿Tl ’Z?**' ““7^™, « d«»mlned as ta (2, .Uw«, 
to day. rntd 1,1 ddily so that there was ,I0 las in the consumption figures from day 

day by c„mrùîtar.rcalor?.LeCtriLTtaMs^ „1 » R*«»> »«* »Iclated eacn 
Of the waste* on each Itent, and ‘„taltal £ ësuL X ás dcd,,M‘n* ,he value 
by dividing the total calories eaten by^he number' of men. ^ C°nSUmptlön pcr man was then obtained 

tion whJ\“rj"Ír^ta' l—"?? ”d,r'C 'T'* WCre 10 ^ Tabulating Sec- 
tbe field beVal State ftaâï SStns „„“’eílf™. " n.0‘ 7 '™ were returned to 
the reports wen- sent to the Machine ^ ^ VerifW* 
more than 160,000 were used. ’ ° ah“’ Nebraska’ for transfer to punch cards, of whidi 

training measure; and mirnr ÏngeT were "eff^ted b^thi" cldefaÍnbs ÍrCUm;,l¿n)rS °f S°me unusual 
obtaining the necessary information No change was made whichLiduT" ^ ^ !CO™pa1ny t0 facilltftte 
comparability of the data. 8 h ght have H)mPronused the validity and 
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FIELD ASSIGNMENTS OF TEST PERSONNEL 

HEADQUARTERS 
Major W. B. Bean, Commanding 
Captain D. M. Bell, RCAMC, S-3 
Captain L. M. Richardson, fr., S-l 
1st Lt. C. E. French, S-l 

o?.L1t'^'j\C,raDler’ ProPerly Officer, S-4 
ÄI Lt. 1. E. Lahy, Assistant S-3 
2d Lt. G. W. Hull, Transp. Officer 

E COMPANY 

1st Lt. C. C. Seebold 
2d Lt. L. T. Larson 
SSgt E. L. Curran 
Pfc J. F. Boehling 
Fvt J. H. Burkholder 

F COMPANY 

1st Lt. C. R. Henderson 
2d Lt. M. G. Jacobs 
2d Lt. B. B. Margolis 
Pfc F. M. Pugh 
Pvt A. Thomas. 
Pvt R. B. Thornton 

OBSERVER GROUPS 

G COMPANY 

Captain L. L. Kettering 
1st Lt. J. G. Stein ' 
Pfc J. M. Robinson 
Pvt R. D. Ryder 
Pvt G. D. Voorhees 

H COMPANY 

1st Lt. G. M. Ashmore 
Pfc I. L. Mitchell, Jr. 
Pvt E. B. Bergman 
Pvt D. W. Peters, Jr. 

Mr. C. J. Mangan, Consultant 
Tec 3 M. E. Ress, Asst to CO 
Pfc W. J. Rega, Sergeant Major 
Sgt J. F. Demeter, Ration Dump 
Pfc C. H. Kennedy, Ration Dump 
Cpl R. C. Gibson, Daily Mail Trip 
Sgt C. L. Aquino 
Pvt R. R. Smith 

X COMPANY 

2d Lt. K. N. Halvorsen 
Pfc R. H. Copenheaver 
Pvt A. W. Hill 
Pvt E. McHenry, Jr, 

Y COMPANY 

2d Lt. S. Cohen 
2d Lt. J. Wright 
Pfc C. P. Clark 
Pvt J. U. Taylor 
Pvt G. S. Webb 

f 

TABULATION SECTION 
Major C. D. Shurtleff 
Pfc R. J. Pardeo 
Pvt 4. B. Blagg, Sr. 
Pvt J. C. Dempster 
Pvt H. A. Eschenbacher 

BASE SUPPLY SECTION 

Camp Carson 
Captain C. F. Simpson, S-4 
S Sgt P. Covey 

MESS SECTION 

1st Lt. R. O’Brien 

CHEMICAL TEST SECTION 
Dr. R. E. Johnson, OIC 
Mr. P. F. Robinson 
Dr. L. Contreras 
Tec 4 E. Ainsworth 
Tec 4 J. Poulin 
Tec 5 A. Razoyk 
Tec 5 M. Castiglione 
Pfc J. Stachelek 
Cpl H. Aitón, RCAMC 
Cpl E. D. Pease, RCAMC 

METABOLISM TEST SECTION 
Major N. A. Nelson 
M Sgt T. C. Swigert 
Pfc F. W. Urbush 

FORT KNOX SECTION 
1st Lt. J. R. Hall 
Pvt H. E. Diamond 
Pvt R. E. Schnell 

NICHT VISION SECTION 
Major L. B. Roberts 
1st Lt. W. E. Mann 

Appendix A 
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CLINICAL EXAMINATION 
Colonel J. B. Youmans, OIC 
Major W. F. Ashe 
Dr, V. P. Sydenstricker 
Dr. F. J. Stare 
Captain W. H. Sebreli, USPHS 
Major R. Kark, RCAMC 
Dr. C. B. Chapman 

SECTION 

Major W. B. Bean 
Captain M. Corlette 
Dr. J. Ruffin 
Dr. R. H. Kampmeier 
Dr. M. Hamburger 
Captain A. Freedman 
Dr. A. Mendeloff 
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TABLE 2 

OFFICERS ROSTER-2D BN., 201ST INFANTRY REGIMENT 

HEADQUARTERS 

Major J. C. Robison, Commanding Officer 
Captain A. H. Myer, S-3 
1st Lt. M. F. Schoening, S-4 
1st Lt. W. M. Erickson, S-l and Hq Mess Officer 
2d Lt. J. F. Walz, Motor Officer (11 June-10 July 44) 
1st Lt. P. H. Burks, Motor Officer (10 July-15 Aug 44) 
Captain H. M. Gruenberg, Battalion Surgeon (10 June-15 Aug 44) 
Captain W. B. Alsup, Battalion Surgeon (11 July—13 July 44) 
2d Lt. W. T. Secor, MAC 
Captain L. W. Thompson, Dentist 
Captain W. O. Randall, Chaplains Corps 
1st Lt. Harley, Chaplains Corps * 

E COMPANY 

Captain J. E. Joyal, CO 
1st Lt. V. McKenney 
2d Lt. M. F. Gowen 
2d Lt. A. Bloschin 
2d Lt. W. W. Lundberg 

(15 June-20 July 44) 

F COMPANY 

Captain R. E. Oldaker, CO 
1st Lt. W. E. Brewer 
1st Lt. J. D. Anders 
1st Lt. D. F, Dienna, Jr. 
2d Lt. J. J. Tuffy, Mess Officer 
2d Lt. R. Wolfe 

(17 June-20 July 44) 

G COMPANY 

Captain R. J. Pullin, CO 
1st Lt. E. Thompson 
1st Lt. J. D. Braham 
2d Lt. C. E. Burton 
2d Lt. Harrysaull 

(14 June-ilO July 44) 

H COMPANY 

Captain J. Hunt, CO 
1st Lt. J. E. Sherren 

Lt. J. W. Patrick, Jr. 
Lt. J. B. Moore 
Lt. J. W. Newman 

(16 June—20 July 44) 

X COMPANY 

Captain H. L. Hadley, Jr., CO 
1st Lt. F. A. DeYoe 
2d Lt. M. E. Evans 
2d Lt. W. C. Fields 

(13 June-20 July 44) 
2d Lt. C. A. Becker 

(13 June—20 July 44) 
1st Lt. J. E. Robinson 

(22 July—11 Aug 44) 

Y COMPANY 

Captain C. L. Craybill, CO 
(12 June-8 July 44) 

Captain C. R. Wheeler, CO 
(8 July-22 July 44) 

1st Lt. D. L. Gardner, CO 
(22 July-10 Aug 44) 

1st Lt. R. P. Judson 
2d Lt. J. D. Shake 
2d Lt. R. W. Heidelberg 
1st Lt. B. B. Lukács 

(12 June-26 July 44) 
2d Lt. L. Criset 

(12 June-26 July 44) 
2d Lt. R. E. Snider 

(22 July-10 Aug 44) 
2d Lt. A. L. Shaw 

(22 July-10 Aug 44) 
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TABLE 3 

PERSONNEL LOSSES DURING TEST 

COMPANY 

i 
s 

i 

Í 
3 
] 
1 
f- 1 

ë 1 
1 
H 

% 

§ 
SS 

1 I 
SJ^U

O
SU

J 1 I 
E _3_ 2 8 1 4 2 5 3 28 
F 3 1 1 1 2 1 2 11 

f C 10 3 1 3 3 2 1 1 1 25 
H 3 9 4 16 
X 3 2 4 2 4 1 16 
Y 1 5 3 1 3 1 1 15 

Totals 23 13 25 7 15 9 8 6 5 111 I 
Ä ÎÂr“"2 Ä 2 "Äi hemorrho"*.^ ïS*«â fe fer^Zitfe ^to rf '«'• •"» pwcV a, 

TABLE 4 

MEAN ACE BY COMPANIES 

COMPANY MEAN AGE 
( Yrs. ) 

E 24.1 

F 23.6 

C 24 2 

II 23 8 
X 23.1 
Y 23.6 

All Companies 23.7 

TABLE 5 

PERCENTAGE OF MEN IN VARIOUS AGE GROUPS 

AGE 

. 
COMPANY 

E F C H X Y Average 
All Companies 

18-20 24.8 25.2 20.3 24.5 32.8 24.8 P 25.2 
21-23 27.9 26.0 36.5 35.4 33.8 39.6 33.5 
24-28 21.7 30.5 15.5 15.6 12.3 12.1 ' 17.7 ] 
27-29 12.4 9.2 12 8 11.6 10.8 10.7 11.3 

[ 30-32 7.0 6.1 81 7.5 63 9.4 7.3 
33-35 5.4 2.3 3.4 4.1 3.8 20 3.5 

[ 36-38 08 08 3.4 0.7 0.8 0.7 1.2 
1 39-41 0 0 0 

°Lj 
0 0.7 0.2 

TABLE 6 

AVERAGE HEIGHTS 
BY COMPANIES 

COMPANY HEIGHT 
( inches ) 

E 

F 

C 

H 

X 

Y 

68.8 

69.3 

68.9 

68.4 

68.8 

68.5 

Average 68.8 

TABLE 7 

RANGES OF HEIGHT IN INCHES 

TABLE 8 

AVERAGE WEIGHT AT START OF 
TEST 

Company Average 
Weight 

No. Of 
Men 

E • 153.3 130 
F 153.8 129 

I G 153.1 139 
H 152.1 141 
X 1528 142 
y ~! 151 6 146 

Average 152 8 138 
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TABLE 9 

RANCES OF WEIGHT IN POUNDS 

Company Lightest Midpoint 

E 
F 
G 
H 
X 
Y 

117 
120 
124 
119 
m 
110 

150 
100 
158 

- 102 
155 
160 

195 
212 
191 
205 
198 
215 

Extremes of all companies are underlined 

TABLE 10 

PHYSICAL FITNESS SCORES AT 
START 

(Sum of throw tests) 

Company Average 
Sanea 

No. Of 
Men 

E 179 0 IH&I 
F 2002 124 
G 182.2 133 
H 183 0 108 
X 173.5 138 
Y 1080 137 

Average | 1808 131.5 

TABLE 11 

DISTRIBUTION OF SCORES (SUM OF THREE TESTS) BY COMPANIES FOR SECOND TEST 
_. (P«* Cent of Company Strength) 

Company 90-109 110-129 130-149 150-169 170-189 190-209 210-229 230-249 250-209 
E 
F 
G 
H 
X 
Y 

AH 

0 
0 
0 
0 
1 
2 
0.5 

1 
0 
1 
0 
2 
3 

1.2 

9 
0 
8 
4 

17 
9 
9.5 

21 
4 

1» 
10 
23 
21 

16.8 

27 
15 
22 
33 
24 
40 
26.9 

31 
33 
36 
38 
27 
21 
30.4 

11 
30 
13 
14 
6 
4 

12.5 

0 

11 
l 
1 
0 
0 
2.0 

0 
1 
0 
0 
0 
0 
02 

lADLU LZ 

CLINICAL DATA AT START OF TEST-EYES 

1 

j D
ry

ne
ss

 

•S J 

Ju 

jf 

.s| 

J1® 

jf 

*8 

¡1 
y 
loi j j { 

S M&S* S MAS0 
E 

ü 

f 'S J 

ris i"-“ 12 60 12 
- - 

F 73 5 1 2 71 7 6 •jp 
G 55 8 0 2 55 12 7 10 H «5 9 0 9 52 17 10 8 j X 51 10 0 10 29 10 14 11 Y 

* Severe only 0.3* of tota 

38 15 

1 examinations 

5 17 8 2 7 _3 

S Slight 
M&S Moderate & Severe 
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TABLE 13 

CLINICAL DATA AT START OF TEST- LIPS & MOUTH 

j 

•5 J i R
ed
 

G
lo

ss
it

is
 

I 
o
f 

P
el

la
g

ra
 

1 

43 
•? 
■a 
.9 
O 

’"ft 
.= 

«cã 

< S 
> il 

ïîât, 

O
ra

l 

H
y
g
ie

n
e 

Good Fair Poor 
E 0 15 2* 32 36 26 55 17 
F 0 2 ' 0 ! 1 20 46 43 11 G 0 1 5 Õ 20 19 45 47 8 II () 8 0 20 15 59 35 9 
X 0 3 0 15 3 49 49 2 Y 

* Slight 
2 5 0 12 4 34 55 il 

PeUaRrous itomatftis-none seen 
TABLE 14 

CLINICAL DATA AT START OF TEST-SKIN 
(Expressed in percent of those examined) 

C
o
m

p
an

y
 

_ 

Follicular 
Hyperkeratosis 

Acneiform 
Eruption 

r
 

Í 

P
et

ec
h

ia
l 

H
em

o
rr

h
ag

es
 

Pellagrous 
Dermatitis 

Slight Mod.& 
Sev.* 

Slight Mod.it 
Sev.° Ac Chr. SI. Mod. Sev. 

E 26 4 20 5 0 0 0 0 0 0 
F 34 2 16 2 0 0 1 1 0 0 
G 30 1 33 5 0 0 0 o o n 
H 29 3 14 1 0 0 0 1 0 0 
X 19 1 10 2 1 0 1 1 0 ¢) 
Y 13 2 17 4 0 0 0 3 o 0 

• Severe only 0.2% 
0 1 case Severe out of 2052 examinations 

Dermatitis of Riboflavin Deficiency; purpura—none 

TABLE 15 

CLINICAL DATA AT START OF TEST-NEUROLOGIC 

1 
C

o
m

p
an

y
 Knee Jerks 

Absent 
Ankle Jerks 

Absent 

T
en

d
er

n
es

s 
o
f 

C
al

f 
M

u
sc

le
s 

N
er

v
e 

T
en

d
er

n
es

s 

V
ib

ra
to

ry
 

S
en

se
 L

os
t 

P
it

ti
n
g
 E

d
em

a 
P

ré
ti

b
ia

l 

R L Both R L Both 

E 0 0 0 1 0 0 0 2 i 2 
F 0 0 0 0 0 0 0 0 0 o 
C 0 0 1 0 0 1 0 0 o o 
H 0 0 0 0 0 0 0 0 o 0 
X 0 0 1 0 0 1 0 0 0 o 
Y 0 0 0 0 0 1 1 0 0 3 
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TABLE 16 

BIOCHEMICAL DATA (MEANS AT START OF TEST) 

DETERMINATION 

-hole Blood Hei-’c/lobin (Qua,/100 ml.) 
Serum Protein (Gms./lOQ ml.) 
Serum Chloride (Meq./l) 
Urinary Chloride (Gma. NaCl/Hr.) 
Fasting Urinary Vitamin C (Mg./Hr.) 
Vitamin C Load Test (Mg,/4 Hr.) * 
Fasting Urinary Vitamin 1¾ ( f/k Hr.)* 
Vitcuriin Bi Load Test (f/U Hr„)* 
Fasting Urinary Factor ?2 /Hr.) 
Factor ?2 Lead Test /U Hr.)* 
Fasting Urinary Vitamin 32 (,//Hr.) 

Vitamin B2 Load Test (j'/h Hr.)* 

company 

6.5 
103 

0.5 
0.4 

38 
14 

510 
H 

1Ó0 

52 

2210 

19.0 

6.5 
103 

0.7 
0.5 

38 
11 

265 
11 

i-30 

24 

1070 

17.2 
6.2 

105 
0.5 
0.4 

42 
17 

515 
12 

115 
26 

1170 

H 

18.8 
6.2 

102 
0.6 
0.7 

32 
13 

440 

14 
160 
36 

1510 

I6.5 
6.2 

105 
0.8 
0.5 

20 
12 

250 
13 

145 
77 

2520 

17.2 
6.4 

105 
0.4 
0.5 

34 
9 

185 
8 

125 
32 

1190 
1. Figures on Whole Blood, Serum, and Fasting Urine are average of 

approximately 100 subjects (The same as in Tables 12-15)7 

'•2. Figures on load tests are average of approximately 50 subjects. 

TABLE 17 
TABLE 18 

MEAN YEARS OF SCHOOL 
BY CCLi AMIES 

Company Years 
School 

E r T.1 
F IÜ79 
G 9.3“ 
H - 
X 9.9 
Y 9.9 

Average 
All Comíanles 9.9 

DISTRIBUTION OF YEARS IN SCHOOL BY COMPANIES 
(Percent of Company Strength) 

Years E F G H X Y 
All 

Companies 
0-4 • ë 0 4.1 3.4 3*2 2.7 2.4 

,. n7£ 2.3 7-4 2.7 9.3 5.4 6.^ 
2-8 . 27.9 19.8 27.0 25.2 I9.4 23.5 

- w a J 
23.9 

2-10 ir.7 I7.6 “23TT "28.6 TO" 22.1 20.S 
11-12 *3^.5 "41.2 iiir W.T 42fr 40.9 38.8 
1^14. 3.1 rïTÂT 3.4 2.7 5.4 3.4 5.0 
15 or 
more 2.3 6.1 1.4 1.4 3.9 2.0 2.8 
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table 19 

mean agct scores by companies 

C011-ANY AGCT SCORE 
E 93.2 
F 105.2 
G 9A.5 
H H 95.5 
X 95.A • 
Y 93.0 

All Companies 96.0 

TABLE 20 

distribution of agct scores m companies 
(Percent of Total Company) 

SCORE 
■.—— .,- . 

E F G H X Y 
Average All 

Companies 0-19 0 0 .7 __ .7 0 0 .2 20-39 •7 0 0 0 2.3 0 
40-59 5*4 .8 2.7 - - 4.7 2.3 4.7 

--&2 
L 3.5 òü-79 r 23.3 9.2 17.6 14.2 IS.5 24.2 17.9 Ö0-99 

—rnn ttk— 
2Ô.7 25.4 —34.5 39.9 30.« 28.9 

- •*• < » 7 

31.5 
31 * 6 r 41.5 . 37.8 27.0 36.2 35.ó 34.9 120-139 r'TT'A ■ — r 7.0 21.5 6.8 10.0 6.0 

- JH’J_. 
10.3 

140-159 . 3.1 1 1,5 .0 2.0 .0 .7 1.2 

TABLE 21 

distribution of men in various service com lands by companies 
(Percent of Company Strength) 

SERVICE 
COMMAND E F G H X Y 

Average Ail 

-Ist 1 „li 4 . 1 2 r 4 0 
-—2nd 6 4 5 _ 5 5 5 

?. 
5 

- -3rd - 21 _4-., —39 28 25 24 22 —4th 2 —,4 ... il 8 7 7 7 
5 th 21 18 18 U 9 ^ 6 

——./__ 
L 15 6th 44 14 8 13 15 10 
- i J 

12 - 7th ri? 21 -.-2. [.9 22 14 14 —8th .- 13 20 6 _. 10 8 14 12 9th _2_ 10 6 8 1 6 
Forei/oi _2_ 1 5 —4 — _zJ _4- 
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table 22 

590 
499 
245 
345 
4C0 
302 
373 
55 

316 
50 

1SÓ 

244 
321 
462 

CIVILIAN OCCUPATIONAL Sf-’ECIALTÏ 

ALL COMPANIES COMBINED 

135 
99 
46 

43 
42 
32 

23 
13 
11 
10 
10 
--0 
10 
10 

Laborer 

Fanner 

Truck Driver, Heavy 

Truck Driver, Light 

Student, High School, Academic 
Machine Operator 
Sales Clerk 

Clerk, General 

Automobile Serviceman 

Carpenter, Construction 

Receiving or Shipping Checker 
Tractor Driver 
Salesman 

Student, High School, Vocational 

Nine men had number 461; 8 had 
7 number 60j 6 numbers 

III 5 had numbörs 235, 
lit’IV*, 4 had numbers 
348 and 483j 3 had numbers 37, 

248 ; 2 had numbers 
17, 103, 223, 251, 256, 257, 

pÍa' ?27',336'’3^» 431, 478 and 
cjU; 1 had numbers 19. 21 26 pi. 

% v\'J4-,93- iiir 
iff" inJ' l28, 129, ^8, 163, 

i®5' 190» 191* 204, 213, 
OAO* Î24' 234> 247, 260, 

304 ' 305> 311> 323, 
3^» ^34» 339> 343, 352, 355, 359, 
¿2?' 3e3» 386» 406, 411, 
Ï29' ^33^ 439, 440, 470, 498, 510, 

aw' g??' 73A' 735' ?45, /00, dio, 831, 872 and 992. 

531 
345 
653 
610 
736 
521 
652 
745 
'14 
606 

60 
651 
602 
601 
645 
733 
821 

704 

824 

TABLE 23 

MILITARY OCCUPATIONAL SPECIALTY 
ATT f*/'"'il JT} * tf *r ^. ~    

67 
61 
45 
44 
42 
40 

38 
36 
34 
30 

29 
29 
28 
17 
17 
12 
11 
10 
10 

Appendix A 

Cannoneer 

Truck Driver, Light 

Squad Leader 

Antitank Gunner 
Tank Driver 

Basic or Cook's Helper 
Section Leader 

Rifleman 

Mechanic, Automobile 

Antiaircraft Machine Gunner 
Cook 

Platoon Sergeant 
Gun Commander 
Antiaircraft Gunner 

Fire Control Instrument Operator 
Reconnaissance or Scout Car Diver 
Supply NCO 

Telephone Operator, Field 
Mess Sergeant 

Eight men had numbers 121 and 37c; 

L¿ n?Tbera 55' 4Ü3' 3e5, °Q4, 
6jo, 712 and 846; 6 had numbers 

504 and 511; 5 had numbers 245. 514 

¡£1* 660’ 4 had lc3> 539, ’ 

79S \V3:>A50, 744' 761» '95, 931; 2 had numbers 56, ¿2. 

4 ^27' 342* 343» 584, 590, 
^iL692' 696' 802 311(1 814î 1 had 
2U Z *Í?4' 12e* Í37. 213, 
236, 244, 252, 314, 323, 344 , 347. 

333' 43^ 433, 436; 438; w', ãxt 
Si* SS* z03' 303' 322» 541,603, 
6O7, 629, 631, 6.32, 657, 667. 676 
695, 716, 721, 74^ 812,' 833 and ' 
vo. 

(27) 



TABLE 24 

MAN TIME IN ARMY BY COUP AN IES 

COMPANY MEAN MONTHS 

..&. 
F 21.6 
-G 24.7 

_ H 22.L 
.. 17.9 

Y 
Average All 
Campani a* 21,6 

TABLE 25 

DISTRIBUTION OF TIME IN ARMY AMONG COMPANIES 
(Percent of Company Strength) 

Months 
In Army B F G H X Y 

Average Ail 
Comranies 

17.1 33.6 5.4 15.À 12.5 
-12-17 41S1 , -1.2 t.l . 52.4 62.3 59.7 A8.A 

ie-23 10.1 12,8 .. 9,5 17.7 4.7 10.5» 
24-29 _ 4.6 4.1 .. 8.2 5.4 5. A 5.3 

— 2*2. .8.8 3.8 5.n 
* 36-41 12.4 .15.3 16.2 11.6 2.3 6.0 in 7 
«A2-47 _IA. .8 L- 4,1 .3.4 .8 2.7 2.3 
*'48-149 _8¿L. L-Í¿ 6.8 L-ilO. —AtZ_ _4*2_ 
* Unusually large group of men in the 36 to 149 month classes 

due to training cadre. 

TABLE 26 

PERCENTAGE OF MEN IN VARIOUS COMPANIES WHO HAD LIVED ON 
C, K, AND 10~in-l RATIONS PRIOR TC THE TEST 

COMPANY C RATION K RATION 10-in-l RATION 
E !_?7 61 0 
F _1_ Q 0 1 
G 

cv 
0

- 56 5 
H _? 1 0 
X 6 5 0 
Y _28— 82 2 

Average Ail 
Companies 41 35 1 

Appendix A 
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TABLE 27 

CLOTHING AND EQUIPMENT TO BE TAKEN TO TOPSIDE 

1 pr. Boots, trench 
1 pr, Shoes, service 
4 pr. Socks, cushion 
2 pr. Underwear (minimum) 
2 pr. Trousers, HBT 
2 Jackets, HBT 
1 Belt, cartridge, .30 cal 
1 Belt, web 
1 Canteen, Cup and Cover 
1 Bayonet 

1 hirst Aid Packet and Pouch with Sulfanilamide 
powder and pills 

1 Haversack 

I Raincoat 
1 Meat Can, Cover, Knife, Fork, Spoon 
2 Towels, hand (minimum) 
1 I owel, bath (minimum) 
1 Jacket, field 
1 Jacket, fleece lined 
1 Helmet, steel, with fiber liner 
I pr. Cloves, wool, OD 
1 Entrenching Tool 
1 Sleeping Bag 
1 Ml Rifle 
5 Ml Clips (minimum) 

Two months supply of the following toilet articler will be taken: 

Razor and Blades 
Shaving Cream 

Shaving Brush (not required if brushless cream issued) 
1 ootn Brush and paste or powder 
Comb and Mirror 
Toilet Soap 

TABLE 28 

LIST OF CALLS 

Call 

First Call 
Reveille 
Assembly 
Sick Call 
Mess Call 
Drill Call 
Assembly 
Recall 
Mess Call 
Drill Call 
Assembly 
Recall 
Mess Call 

Guard Assembly (Outpost Security) 
Guard Mount 
Tattoo 
Call to Quarters 
Taps 

Appendix A 
Inclosure #1 

Time 
Work Day 

0530 
0540 
0545 
0550 
0600 
0655 
0700 
IKK) 
1105 
1155 
1200 
1600 
1730 
17.50 
1800 
2100 
2145 
2200 

Rest Day 

0630 
0640 
0645 
0650 
07(X) 
07.55 
0800 
1200 
1205 
1255 
1300 
1700 
1730 
1750 
1800 
2100 
2145 
2200 

Movies will be 
shown at 1900 
on rest days. 



TABU 29 

CONSOLIDATED TRAINING SCHEDULE 

ACTIVITY 

Hrs, Hrs 

16 

'•EEK of TEST 

_1 

16 

24 

Hrs. Hrs 

56 ! 6i+* 

8 

16 

24 

8 
8 

2 

16 

24 

Marches, day 
Wehes, ni^ht 
Wehes, 90 idles 
Foxhole 
Outpost ¿robleras 
Teste 

Kap Reading 
Grenades 
Bayonet 
Field Fortification 
Organization of Army 
Scouting and I strolling 
Tactical Training - Individual 

I Tactical Training — Squad 
Tactical Training - Platoon 
Technique of Fire 
Combat Firing 
Infiltration 
Antiaircraft Firing 
Transition Firing 
Close Combat 

TOTAL ,p ,, , -- 

" ^ total, due Ú aioür ^riod, in fc3Ut 

A. 
Hrs, 

32 

8 

48 

TOTAL 

HOURS 

DAY TB1E ACTIVITY DAY TIKE ACTIVITY 
1 

2 

3 

0700-073( 
0730-163C 
I630-170C 

0545-0630 
07OO-IIOO 
1200-1400 

1400-1600 

0700-0900 
C90C-110C 
1200-1600 
2000-24GC 

dombat Firing 
Karch (cross country) 
Combat Firing 

iieigh in (all men) 
Grenades 
Field Fortifications 

\2-man foxholes) 
Tactical Tng. - Squad 

Tactical Tng. - Individual 
Scouting and latrolling 
Outpost L roblem 
Night Outpost Iroblem 

4 

5 

6 

7 J 

O70O-O9O 
G900-110C 
1200-14OC 
1400-1600 

0700-0730 
0730-1630 
1630-1700 

0545-0630 
0700-1100 
1200-1600 

Tacticai Tng. - Individual 
acouting and latrollin^ 
Tactical Tng. - Souad 
Open Time (clean-up) 

Combat Firing 
Larch (on roads) 
Combat Firing 

A'eigh in (all men) 
Outpost Iroblem 
Open Time (clean-up) 

Day of Rest 

Incidiere ¿'1 
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DETAILS OP SCHEDULE OF THIRD RATION PERIOD 

Without supplement of Jam one ration dallv for n rinw- 
increaeed to 1-2/3 rations for last 10 dava SJTtÍÍL ™ H dayej 
Biscuits fpr 5 day. only. y ' ^ W I» und » 
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TABLE 32 

SCHEDULE 

! 

E COMPANY 

June 13 
June 13 
June 16 
June 17 
June 23 
July 8 
July 9 
July 22 
July 23 
July 31 
August 12 

Step Test and AAF Test at Carson 
Physical Examination at Carson 
Complete Fitness Tests at Topside 
Start K Ration (1-2/3 rations) 
Complete Fitness Tests 

End K Ration. Complete Fitness Tests. Physical Exam. 
Start Supplemented B Ration 

End Supplemented B Ration. Complete Fitness Tests. Physical Exam. 
Start K Ration (1-2/3 ration with one each Type IV and V biscuits for 2 days) 
Add jam to 1-2/3 K Ration (last 5 days cheese replaced by compressed cheese) 
End K Ration. Complete Fitness Tests. Physical Exam. 

F COMPANY 

June 14 
June 15 
June 18 
June 19 
June 25 
July 8 
July 10 
July 24 
July 24 
August 12-14 
August 14 

Physical Examination at Carson 
Step Test and AAF Test at Carson 
Complete Fitness Test at Topside 
Start Supplemented B Ration 
Complete Fitness Tests 
Physical Examination 
Complete Fitness Tests 
Complete Fitness Tests 

Physical Examination. Vitamins and placebos begun 
Cocoa and Soups tested 

End Supplemented B Ration. Complete Fitness Tests. Physical Examination 

C COMPANY 

June 12 
June 13 
June 15 
June 16 
June 22 
July 7 
July 8 
July 8 
July 21 
July 22 
July 24 
August 3 
August 4 
August 11 

Step Test and AAF Test at Carson 
Physical Examination at Carson 
Complete Fitness Tests at Topside 
Start K Ration (1-2/3 rations) 
Complete Fitness Tests 

End K Ration. Complete Fitness Tests. 
Physical Examination 
Start 10-in-l Ration (as S-in-1) 

End 10-in-l Ration. Complete Fitness Tests 
Start New C Ration (1 ration with jam) 
Physical Examination 
End New C Ration (supply gone) 

Start Experimental C Ration (1 ration with jam) 

End Experimental C Ration. Complete Fitness Tests. Physical Examination 

» 
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H COMPANY 
June 14 
June 14 
June 17 
June 18 
June 24 
July 9 
July 23 
July 24 
August 2 
August 3 

August 13 

X COMPANY 
June 11 
June 12 
June 14 
June 15 
June 21 
July 6 
July 7 
July 20 
July 21 
July 24 
July 27 
July 28 
August 3 
August 4 
August 7 
August 8 
August 10 

Y COMPANY 
June 10 
June 12 
June 13 
June 14 
June 20 
July 5 
July 6 
July 9 
July 19 
July 20 
July 23 
July 30 
July 31 
August 9 

TABLE 32 (Continued) 

SCHEDULE 

Step Fest und AAF Test at Carson 
Physical Examination at Carson 
Complete Fitness Tests at Topside 
Start 10-in-1 Ration (as 8-in-l) 
Complete Fitness Tests 
Complete Fitness Tests. Physical Examination 
Complete Fitness Tests. Physical Examination 
Start 10-in-1 (as 10-in-l) with one each New Type I and II biscuits 
End 10-in-l (as 10-in-l) 
Start 10-in-l Ration as 8-in-l with 1 box sandwich type cookies i 
alternate days one box of Type l or IV biscuit 
End 10-in-l Ration. Complete Fitness Tests. Physical Exam 

Step Test and AAF Test at Carson 
Physical Examination at Carson 
Complete Fitness Tests at Topside 
Start Canadian Mess Tin (1-1/3 rations) 
Complete Fitness Tests 
End CMT Ration. Complete Fitness Tests. Physical Exam. 
Start 10-in-l Ration (as 8-in-l) 
End 10-in-l Ration. Complete Fitness Tests 
Stait Experimental C Ration (1-1/3 rations with jam) 
Physical Examination 
End Experimental C Ration 
Start K Ration (1-2/3 rations with jam) 
End K Ration 
Stait choice of C, K, or CMT complete rations 
End choice of complete rations 
Start choice of any components of C, K, or CMT Rations 
End Rations. Complete Fitness Tests. Physical Exam. 

Step Pest and AAF Test at Carson 
Physical Examination at Carson 
Complete Fitness Tests at Topside 
Start Experimental C Ration (1-1/3 rations) 
Complete Fitness Tests 
End Experimental C Ri; tion. Complete Fitness Tests 
Start 10-in-I Ration (8-in-!) 
Physical Examinations 
End 10-in-l Ration. Complete Fitness Tests 
Start K Ration (1 ration, New Type IV and V biscuits for 5 days only) 
Physical Examinations 
Complete Fitness Tests 
Increase K Ration to 1-2/3 rations 
Complete fitness Tests, End K Ration. Physical Exam. 
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TABLE 34 

APPROXIMATE CALORIE CONTENT OF RATIONS 

ït«m 

RATION 
Tôlil'Wl, 

Neat & Bean 
Meat St Vegetable Stew 
Meat & Spaghetti 
Meat & Vegetable Haah 
Chicken & Vegetable 
Beane & Frankfurt«re 
Beana & Pork 
Beef St Noodlea 
Ham &. Lima Beana 
Ham, Egg ë Potato 
4 Biscuité, C-l 
5 Biacuite, C-4 
4 Biacuits, C-5 
Cereal, General Fooda 
Cereal, General Milla 
Lemon lowder, Synthetic 
Coffee Powder, Soluble 
Cocoa 
Bouillon 
Sugar (per package) 
Sugar (per 3 tablets) 
Jam 
Coated Peanuts 
Coated Raisins 
Caramels 
Hard Candy 
Jellybeans 
Chocolate cake (comp.) 
Sandvrtch Cookie 

Oz, 

U 
12 
12 
12 
12 
12 
12 
12 
12 
12 
2 
2.5 
1.6 
2.25 
2.25 
7 grama 
5 grama 
1.5 

10 grama 
23 grama 
16 grams 
1.5 
16 grama 
16 grama 
16 grama 
16 grama 
18 grama 
2.25 

25 grama 

40 Well 

Calories 

VALÜB OF TYPICAL C RATION 

3 Meat Units 
Biacuits 
Confections 
Beverages 
Sweet Biscuits 
Cereal 
Sugar 

Total Ration Calories 

Jam 

TOTAL 

Appendix A 
Inc lo au re #1 

390 
400 
460 
370 
4C0 
6/0 
480 
570 
620 
500 
240 
310 
180 
250 
270 
30 
20 

160 
30 
90 
70 
no 
90 
60 
70 
70 
70 

350 
90 

1460 
730 
210 
140 
220 
260 
160 

3180 

3290 

CANADIAN MESS TIN RATIOS 

Item 

Biscuits (3 pkga.) 
Sardines, 1 tin 
Pork Loaf, 1 tin 
Spiced Beef, 1 tin 
Butter, 1 tin 
Jam, 1 tin 
Pea Soup, 1 pkg. 
Cheese, 1 pkg. 
Chocolate Drink, 1 pkg. 
Milk & Sugar Powder 
Hard Candies 
Chocolate, 1 bar 
Sugar, 2 lumps 

TOTAL 

Total 
Oz. 

9.0 
3.5 
3.0 
3.0 
2.0 
1.5 
2.0 
1.5 
1.5 
1.5 
1.2 
2,0 
0.7 

Total 
Caloriea 

noo 
310 
180 
230 
380 
150 
170 
180 
120 
160 
150 
300 
-50 

3480 

X RATION 

Item 

K Biacuite (average) 
Egg & Meat Product 
Fruit Bar 
Coffee 
Sugar 
K Biscuits 
Cheese iroduct 
Caramels 
Lsoon Juice Powder 
Sugar 
K Biscuits 
Meat Product 
Chocolate Bar 
Bouillon 

Total Ration Calorie* 

Total Wt 
Oz. 

Jam 

TOTAL 

2.48 

3.64 
2. 
.177 
.80 

2.48 
4.0 
2.0 
0.25 
0.8 
2.58 
3.96 
2. 
.35 

"Total 
Calories 

300 
270 
180 
20 
90 

300 
440 
240 
30 
90 

300 
290 
300 
30 

2880 

110 

2990 
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table % 
APFROXBIATE CALORIE CCMTENT OF RATIONS, Cont'd 

Table 34 
I'C* 2 

10 - IN - 1 RATION 

Item 
ToIklTt-." 

Oa. 
"Total' 
Calories Item 

Total Wt, 
-0?i 

Total 
Calories 

MENU #1 

Cereal 
Fork Sausage 
C Biscuits 
Jam 
Coffee 
Uilk 
Sugar 
K Biscuits 
Hard Candy 
Lemon Jrowder 
Sugar 
Egg & lie at i roduct 
Meat & Rice Dehyd. 
Tomatoes 
Ieanuts 
C Biscuits 
Army Spread 
Cocoa 

TOTAL 

MENU n 
Cereal 
Bacon 
K/4 Biscuits 
Jam 
Coffee 
Lilk 
Sugar 
Cheese 
K Biscuits 
Caramsls 
Lemon iowder 
out’ar 
otew English Style 
Snap Beans 
K4 Biscuits 
Army Spread 
Fruit Bar 
Coffee 
Sugar 
Milk 

TOTAL 

20 
68 
32 
22 
2 

12 
12 
24.8 
13.75 

2.47 
8 

35.0 
26 
38 
15 
32 
7.5 

20 

20 
48 
32 
22 
2 
6 

12 
40 
24.8 
20 
2.47 
8 

60 
38 

32 
7.5 

20 
2 

12 
6 

2250 
5100 
3780 
1580 
210 
470 
1350 
3040 
1520 
270 
900 

2720 
3470 
200 

2550 
3790 
1180 
¿210 

36600 

41850 

MENU #3 

Cereal 
Ham 4 Eggs 
Biscuits (C Square) 
Jam 
Coffee 
Milk 
Sugar 
Meat Product 
K Biscuits 
Sweet Chocolate 
Orange Fowder 
Sugar 
Beef, Corned 
Feas 
C Biscuité 
Army Spread 
Fruit Bar 
Cocoa 

TOTAL 

MENU #4 

Cereal 
Bacon 
Biscuits (C Square) 
Jam 
Coffee 
Milk 
Sugar 
Meat & Egg Froduct 
K Biscuits 
Fruit Bar 
Lemon Fowder 
Sugar 
Roast Beef 
Corn 
C Biscuits 
Army Spread 
Hard Candy 
Coffee 
Sugar 

TOTAL 

20 
68 
32 
22 

2 
12 
12 
38.7 
24.8 
20 
2 
8 

48 
40 
32 
7.5 

20 
20 

47 

20 
48 
32 
22 
2 
6 

12 
35.0 
?4.8 
20 
2.47 
8 

L8 
40 
32 
7.5 

13.75 
2 

12 

2250 
4520 
3790 
1580 
210 
470 
1350 
2870 
3040 
2990 
270 
900 

3550 
700 

3790 
1180 
1810 
2210 

•37480 

39670 



TABLE 34 

AiiRQXÜIATE CALORIE CONTENT OP RATIONS, Cont'd 

__10“IN”1 RATION 

Item Total Wt. 
0** Cafofties 

üüNU #5 

Cereal 
Fork & Egg Yolk 
K4 Biscuits 
Jam 
Coffee 
Uilk 
Sugar 
Cheese 
K Biscuits 
Fruit Bar 
Orange Powder 
Sugar 
Corned Beef Hash 
Lima Beans 
1¾ Biscuits 
Army Spread 
Chocolate Bar 
Cocoa 

TOTAL . . . 

20 
68 
32 
22 
2 

12 
12 
40 
24.8 
20 

2.47 
8 

26 
40 
32 
7.5 

20 
20 

2250 
5930 
4020 
1580 
210 
470 

1350 
4410 
3040 
1810 
270 
900 

3020 
880 

4020 
1180 
2990 
2210 

. 40540 
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FIG. I 

DISTRIBUTION of MEN in various companies 

BY SERVICE COMMANDS 

COMPANY r 

E.1% 
F.4% 
G. 4% 

H.1% 
X.2%. 
Y 4% 
all.3%. 

n in rz üzr si um u 
.6% 
4% 
5% 

21% 
4% 

30% 

2% 21%.14% 
4% 18%. 14% 

•l'% • 18%. 8% 
^0/,° 28% 8%—(4%.. J 3% 

5% ?5% .7% 9% 15% 22% 0% ,»/ 
5% --24% 7%. . .8%....,0% 0/0 ,/c 
5 % 22% .7 %.,5%.(2% 

17%.,3%.2%. 
21%. ,20%.10% 

7%.6%.6% 

9% . 10%. . 8%, 

'4% 14% . 7% 
12% 12%.3%. 

PERCENT OF STRENGTH 

FOREIGN 

3% 
1% 

5% 

. 4% 
6% 
.7% 

.4% 

FIG.I 

(■39) 
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APPENDIX B 

DESCRIPTION OF RATIONS 
1. GENERAL: 

each Ä* ,0 ^ ¡” " <ke »pedfie u* ta wh.ch 
tory than another merely Icauisc of the conditions o^the tesr™' mm<"y nll«ht lie m“r' satisfac- 

2. INTENDED USE: 

(ident for light to mX-Íte^chvity (or^h^ríodTC'“ n' T T' t '¡ ^ ^ 18 “*• 
going hard work. It is the lightest and most ,r 1 ÍÍT1 0' “ nMded f” s»Mi™ 
sault ration, and one foi use by paratroons Tin-C Raf 'e ' ' ArmJt COIot,'it rations, essentially a light as- 
f»r periods from a few days tol o^e of 3 weeks T" "’“1íeSÍg"ed ,or f^0",-|™ of combat hoops 
fectively. I, is adequate for ZemíéTdivíty Id ¿ ã 2dT " í“ÍO" .C°U'd ^ “P ^ -sed ef- 
nately with it to avoid monotony. Either mav he c,m^l iatl0n- K Ration ma>r be used alter- 
wiches whenever the tactical situatioi permits The Canadiln AWlt M Ratx°n ?0C°late- hot S0UPS- or sand- 
Army C and K Rations; it was desi Jed ^ V ^ ^ ^ ÍS simikr to the U' S- 
supplied. Its designed period of use is about a week and "its caí ^ ^heneVe" a bu,k ration not be 

The 10 in 1 RaUnn h, / r ’ d ne COntent is adetluate for moderate activity, 
bat ration for 1 by tank crew“, ration, but also as a heavy com- 
In areas behind the front the 10-in-l Ration is used * ï l[lfantry a on8 a stabilized section of the front. 

lems of supplying a bulk ration can be overcome. M(SeJtTto^eaÍv^oÍ^ h" B Ration whenever the Prob- 
tion for periods of many weeks The mnirrl rot' , y, work can be sustained on the 10-in-l Ra- 

ed Field Ra,,« B. This rafinn is designed ,o ““ “ 

3. USE IN THE PRESENT TEST: 

gency rations K, C and CanadL^ ^ intended USe of the ver¬ 
weil within the limits of use in actuaZacRœ but n^cëtrüf i lu ^ °f 3 Weeks‘ ^ is 
variety to avoid monotony. Thus we may expect chances J I th¡: accePtablllty of rations which have no 
appear during a very short period of use. The calorie Issue was 7» 3 l 'lr and consumPtion wbich would not 
quate food would not be a factor in acceptabilitv while the 1 t * dUring Period 1 so tbat inade- 
according to the specifications of a ration per inan per dav* Thës f f USei1 t0 StUdy the rati°n issued 
pendix D, Section I. P ptr day' These factors are discussed at length in Ap- 

4. PACKAGING: 

exposed to the^lemeëtsTrïng the^ÏÎdlë^eraTheld ^ reshiPPed many and 
Mess Tin HaHon fose in some L»„«s, ,„d Æll'X o^C Rlh„'„T«L ^ ^ ^ 

5. DISCUSSION OF RATIONS: 

go Quart™“0D^rsÄirril rf the'0“ rAÍn/racrgl“!“’'““6™“0" ^ CWca' 

wax-dipped inner carton^ov^Trap^èTin^^amoTnaced °f T' ^ 1 ^ f°T “ day ir> 3 oblong 
components of each of the meals arfas íollo Js 8 ^ ^ ^ 1 packa^ for eacb ™al. The 

NET WEIGHT CALORIES 
(ounces) 

ITEM 

Breakfast 
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K Biscuits, 2 pkgs. 
Meat and Egg Product 
Fruit Bar 

2.5 
3.8 
2.0 

300 
270 
180 
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ITEM 

Breakfast (Continued) 
Soluble Coffee Product 
Sugar 
Cum 

Cigarettes, 4 
Key, can opening 

Dinner 

K Biscuits, 2 pkgs. 
Cheese Product 
Caramels 

Lemon or Orange Juice Powder 
Sugar 
Gum 
Cigarettes, 4 
Key, can opening 
Matches 

Supper 

K Biscuits, 2 pkgs. 
Meat Product 
Chocolate Bar 

Bouillon Powder 
Gum 

Toilet paper, 12 sheets 
Cigarettes, 4 

NET WEIGHT CALORIES 
(ounces) 

0.3 20 
0.8 90 
1 piece 
1 pkg. 
1 

2.5 
4 
4 
0.3 
0.8 
1 piece 
1 pkg. 
1 
1 book 

300 
440 
240 
30 
90 

2.5 
3.8 
2.0 
0.4 

1 piece 
1 pkg. 

1 Pkg. 

300 
290 
300 
30 

The meat and egg products can be either ham and eggs or chonned oork and wa n,» », 
produrt cm. be processed AraericM. cheese, processed American chLe S CL, 8 y la / 
.nd Swiss cheese biend. The meat product, can be either be" f and Zk S orTJ TT? in™"“" 

Thirty-six meals (12 rations) are packed in a nailed wooden box. 

a day paA.I^Tn IZ oLfnT^T^" “a”1' ^ C' »' food for 1 man for riü;^ r-me-1 
MENU NO. 1 

Breakfast (B-l) 

4 Biscuits (Type IV) 

Premixed Cereal (Genera! Mills) 
Candy Coated Peanuts 
Coffee 
Sugar 

Dinner (B-2) 

5 Biscuits (Type V) 
Hard Candy 
Lemon Juice 
Sugar 

MENU NO. 2 

Breakfast (B-4) 
4 Biscuits (Type IV) 

Premixed Cereal (General Foods) 
Jelly Beans 
Coffee 
Sugar 

Dinner (B-5) 

5 Biscuits (Type V) 
Candy Coated Raisins 
Orange Juice 
Sugar 
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MENU NO. 1 

Supper (B-3) 
4 Biscuits (Type I) 
1 Sandwich Cookie 
Caramels 
Cocoa 

With each of the Biscuit Units described 
a complete meal: 

MENU NO. 2 

Supper (B-6) 
3 Biscuits (Type I) 
1 Compressed Chocolate Cake 
Caramels 
Bouillon 

ove, one of the following Meat Units is added to make 

M-l 
M-2 
M-3 
M-4 
M-5 
M-0A 
M-6B 
M-7A 
M-7B 
M-8 
M-9 

Meat and Beans 
Meat and Vegetable Hash 
Meat and Vegetable Stew 
Ground Meat and Spaghetti 
Chicken and Vegetables 
Beans and Frankfurters (Tomato Sauce) 
Beans and Frankfurters (in Molasses) 
Pork and Beans (Tomato Sauce) 
Pork and Beans (in Molasses) 
Beef and Noodles 
Ham and Lima Beans 

12 oz. 
» 

» “r(48 cans) were ^ ° ^ >»> ^ ^ 

d™ .c"r,r rcnBÄ mental, has been supplemented by the Ration, Type C, New. * ’ ^ C> Expeii- 

opening cans, 3 by s/fneh^s. ^Ther Jtre Ïc^ pe^a^hllf 0^ h* ?rede“Ssor has food Packed in key- 
riety in the 6 menus of the present Ration Tvne C than in' ,.W „ are ^eat There is more va- 

posed of various combinations of the 6 B Units and the 10 M UiTs.^ atl°n’ ^ C' ^ 6 mmUS ^ 
The B Units are assembled as follows: 

ITEM 

Breakfast (B-l) 
4 Biscuits, Type IV, Round 
Cereal, Comp., Premixed 
Peanuts, Candy Coated 
Raisins, Candy Coated 
Coffee Product, Soluble 
Sugar 

Dinner (B 2) 
5 Biscuits, Type V, Round 
Lemon Juice Powder, Syn. 
Sugar 
Candy, Hard 

Supper (B-3) 
4 Biscuits, Type I, Round 
Jam, Canned 
Cocoa Beverage Powder 
Caramels 

NEW WEIGHT CALORIES 

2.0 oz. 260 
2.0 oz. 240 
1.2 oz. 80 
1.2 oz. 00 
5.0 oz. 20 
0.8 oz. go 

L75 oz. 220 
7.0 gr, so 
1.2 oz. 140 
0.6 oz. 70 

2.0 oz. 250 
1.5 oz. no 
1.5 oz. 100 
0.5 oz. 60 
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Breakfast (B-4) 
4 Biscuits, Type IV, Round 
Cereal, Comp., Premised 
Peanuts, Candy Coated 
Raisins, Candv Coated 
Coffee Product, Soluble 
Sugar 

Dinner (B-5) 
5 Biscuits, Type V, Round 
Orange Juice Powder, Syn. 
Sugar 
Candy 

Supper (B-6) 
5 Biscuits, Type I, Round 
Jam, Canned 
Coffee Product, Soluble 
Caramels 
Sugar 

2.0 oz. 
2.0 oz. 
1.2 oz. 
1.2 oz. 
5.0 gr. 
0.8 oz. 

1.75 oz. 
7.0 oz. 
1.2 oz. 
0.6 oz. 

2.0 oz. 
1.5 oz. 
5.0 gr. 
1.1 oz. 
0.8 oz. 

The M Units consist of the following: 

ITEM 

M-l Meat and Beans 
M-3 Meat and Vegetable Stew 
M-4 Ground Meat and Spaghetti 
M-5 Ham, Egg and Potato 
M-6 Meat and Noodles 
M-7 Pork and Rice 
M-8 Frankfurters and Beans 
M-9 Pork and Beans 

The Menus are made up as follows: 

NEW WEIGHT 
(ounces) 

12 

» 

260 
220 
80 
60 
20 
90 

220 
30 

140 
70 

250 
110 
20 

130 
90 

1790 

CALORIES 

390 
400 
480 
500 
570 
710 
670 
480 

Menu No. 1 
Menu No. 2 
Menu No. 3 
Menu No. 4 
Menu No. 5 
Menu No. 6 

BREAKFAST 
B-l + M-5 
B-4-f-M-6 
B-4 4- M-7 
B-l -f M-9 
B-l 4- M-6 
B-4 4-M-10 

Forty-eight cans are packed to the shipping 
and there are no 2 cans alike in any ration. 

DINNER 
B-2 4- M-l 
B-5 -(- M-8 
B-5 4- M-4 
B-5 + M-4 
B-2 4- M-3 
B-5 4- M-8 

SUPPER 
B-3 4- M-ll 
B-6 4- M-7 
B-6 4-M-3 
B-3 + M-10 
B-3 4- M-5 
B-6 4- M-ll 

case m such a manner that a row of 6 

An accessory Packet included with each 

ITEM 

Cigarettes 
Halazone Tablets 
Matches, Book 
Toilet Paper 
Gum, Candy Coated 
Can Opener 
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ration contains the following components: 

AMOUNT 
9 ea. 

12 ea. 
1 (10 sticks ea.) 
1 packet 
2 tablets 
1 per shipping case (i. e. 1 per 

8 rations) 

cans is a ration 

4 m 



I 

- ' -ÄS “ - ' - 
ITEM 

Spiced Beef 
Pork Loaf 
Sardines 
Pea Soup (Dehydrated) 
Butter 
Jam 
Biscuits (3 pkgs., 3 oz. each) 
Chocolate 
Chocolate Drink 
Milk and Sugar Powder 
Hard Candy 
Cheese 
Gum (3 pieces) 
Cigarettes, 10 
Lump Sugar 
Salt (1 pkg.) 
Matches (20) 
Wooden Fork 
Wooden Spoon 
Fiber Caps for reclosing 
Butter and Jam Cans 
Can Opener 
Menu 

NEW WEIGHT 
(ounces) 

3 
3 
3.5 
2 
2 
1.5 
9 
2 
1.5 
1.5 
4-9 pieces 
1.5 

1 Pkg- 
1 pkg. 
0.7 
0.4 
1 book 
1 
1 
1 
2 
1 
1 

CALORIES 

230 
180 
310 
170 
380 
150 

1100 
300 
120 
160 
150 
180 

50 

Twenty-four rations are packed in a solid fiber steel-banded 

steel hanr^/fi!"’ J0'*”-1-1'*16 Ration. ^ ^1. consists of food for 
steel-banded, fiber shipp,ng case. The ration can be divided and used 

3480 
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Items for Breakfast and Supper 

Anny Spread (Preserved Butter) 
Sliced Bacon 
String Beans 
Coffee Product, Soluble 
Jam 
Milk, Evaporated 
English Style Stew 
Biscuits (Type I or Type II) 
Cereal w/added Milk & Sugar 
Fruit Bar 
Sugar 

Items for Lunch 
Cheese 
Partial Dinner Unit, Menu No. 2 

Biscuits (Type II, IV, V) 
Caramels 
Lemon Juice Powder, Synthetic 
Sugar 

Units 

2 cans 
2 cans 
2 cans 
4 cans 
2 cans 
2 cans 
2 cans 
2 cans 
2 boxes 

10 bars 
4 Pkgs. 

10 cans 
10 boxes 

shipping case. 

10 men for 1 day and is packed in a 
as a 5-in-l. A typical menu is as follows: 

Net Wt 

3.8 oz. 
24.0 oz. 
19.0 oz. 
1.0 oz. 

11.0 oz. 
6.0 oz. 

30.0 oz. 
32.0 oz. 
10.0 oz. 
2.0 oz. 
6.0 oz. 

4.0 oz. 

2.4 oz. 
2.0 oz. 
0.3 oz. 
0.8 oz. 

Calories 

1180 
9740 
240 
420 

1580 
480 

2360 
8040 
2250 
1810 
2700 

4410 

3040 
2430 
270 
900 

(45) 



Items for Lunch (Continued) 

Chewing Gum 
Key, Can Opening 

Units Net Wt. Calories 

1 piece 
1.0 oz. 

Miscellaneous 
Salt 
Cigarettes 
Halazone Tablets 
Matches 
Can Opener, Small 
Toilet Paper 
Soap 
Paper Towels 

2 cakes 2.0 oz. 
10 sheets 

10 books 20.0 oz. 
2 

2 bags 1.0 oz. 
10 pkgs. 10.0 oz. 

2 packets 125 sheets 

2 bottles 50 tablets 

41,850 
In the other menus, pork sausage meat, ham and eggs, pork and egg yolk, roast beef, corned beef, de¬ 

hydrated corned beef hash, and dehydrated meat and rice are used as alternates for the breakfast and 
supper meat products. Canned com, lima beans, peas, and tomatoes are alternates for the supper vegetable. 
Beverages include coffee, cocoa, orange, grape and lemon. The partial dinner unit and the canned dinner 
component are varied with each menu. The noon meal is similar to the K Ration dinner unit. 

The canned components of the 10-in-1 Ration are packed together in 2 inner fiber boxes. All food 
components of the 2 halves are packed in 2 wax-dipped inner cartons. The 4 cartons containing the ration 
are then packed in the fiber shipping case. 

The average calorie content of the 5 menus of the 10-in-l Ration is such that each man receives 3900 
calories per day. 

f. Supplemented B Ration-A Supplemented B Ration was used as the control ration designed to sup¬ 
ply the men with the best possible food. Accordingly, it contained fresh bread, frozen meat, fresh fruit, and a 
number of other items which would not occur in most B Rations. There was, in addition to the supplementary 
items, the usual non-perishable subsistence of canned meats, fruits, vegetables and dehydrated eggs. No 
dehydrated vegetables were used; all vegetables were canned except potatoes and onions, which were issued 
fresh. Menus were planned on a 10-day cycle, repeated as long as the ration was used. 

fl 
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APPENDIX C 

OBSERVATIONS ON RESPIRATORY METABOLISM 
1. INTRODUCTION. 

(d the f« 
anee of calorie balance. (2) Althoiurh ílah/a™ X ¡i u\ r*10" “nd determines the requirement for mainten 
have been done at sea level and not at It t A** abt activities of infantry troops, previous studiei 

2. METHODS: 

.he "bethÎTÂ ^ 

^ „ j"; r n7r yie ^'r ^ ^ 
ing very severe work expiré w^ œUeeÂ r “"“‘S ”* the Haldane “PP“11*118* FoUow- 
the R. g. was between 0.80 and 0.90. The actual R Q fof a nartirio ^ 2 to 4 minutes- most instances, 
lation of the calorie equivalent of oxvsren- anti th,. v l ( kc ,U ar TO eft on was disregarded in the ealeu- 

The ,«„1,, ~;rrd te v r"" ^ ^ -1 ^ »“ ^ 
Since the subjects were closely similar in weight* and surfT? T ^alones ptîr hour or unit of work per man. 
very close to the average for snlrliWs ^ . 06 ^ ess than 5¾ spread) and these values are 
Should be évalua j wifh 2 ^^ œmmon weight or surface was made. The result! 

sure of the calorie cost of a given task and those which tl ^ Jnhere?t m estab,lshing a representative mea- 
of a day’s activities. In the ffrst categorv are thc t0 the actual Pattern 
terval is very short, frequently Lverfng onlv 2^to 3 min,^ f0cedure- 71,6 »«mpling in- 
reduced by training and trial runs but even in rh» h« t pPrt‘bension 0,1 the part of the subject was 
degree the performance of the subject Finallv thl °ff ap.preh¡ension ¡he equipment modifies in some 
influenced by the training and Ä an inliHt.^Z^ “ from man to man and is 
various training days observed in this study. ^ SU ^ march day was tbe mo*t predictable of the 

(nation o^rJlStTo/LlTLi““’' ^ ^ »> vjne. .,,d .pp^. 

3 “ EXPENDITURE IN VARIOUS TYPES OF ACTIVITIES: 

values ranged from 3 to^ igherTaTdrTn* Z ‘'T ^“1 œnditior' and ,i«ht attivity. The Basal 
in the case of Hsr. 8 h " he Dub°,S staridard8 in 3 subjects and 12 per cent higher 

pressed J"the Itm ’“'’i“«' ^e dal. .„ er- 
Two .dv.nt.ges „e presn.t in !ii, C T ^ Uk'“ “ «» P» hour, 
in oxygen consumption with respect to rates of wort wb .1, <lel,lo""r“trd that there Is less variance 
the total oxygen Ls,„option, "T’,^ ?" ^ V*‘“' ™*«t -h.n 
resting energy expenditure from the total fh ^ mp s led. (2) Dcxliiction of a reasonable value for 
cost for all Z waking Lurs oVthistÍmThelÍ^^ i-rmits this rate to be used as a base 
allows a simpler and more reliable summing of expenditure for m *?lvitle,lcan ,be suP(!rimpoied. This 
total rates per hour. In order to reconverAhe tabulated data to 7 ^'7 do':s an ,,our*l,y-hour addition of the 
calories to the values given in the tables Th! lÍLj A* ! *** ^ 0‘ 6 shmild add 100 
are assembled in Table 4. The pack carried was a lid, ? inf« ’ ‘“ ta 0rk“s P®1' mi,e in «*«*» of base, 
rifle and canteen. The rate varied from 3 0 to 3 3 mnh ,» '"i^ P<lt^ 7 aPProximately 20 pounds including 

tro,n 'U) to 3-3 mph at cadences of from 106 to 120 steps per minute 
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be [,?i iebT T , ° “T"’ ,hc rol“M™ efficiKiicy „f verlo,,, mode, of locomotion. 1. will 

®hi^ uTL dtlJS t ^r"“" irlvlnB or ra,‘uii'« “si f" ^ ^ •'■»* mvoIZ 
»d «.X« ere mlml ! îr 7 ‘’"l ,hf 'i0“'"1- be, shown that field „„be,, ereeplne 

per 100 yurds 1.,,,,..,0, mJkedOy wLTT»e“'Í ^.5™^ U''“,rate °f ^ ^ 

.V..,*^rd,ch.Ähr.rt„r—„X“;-: tr, z^tztz 
end .he Que,I.oerd Repo,, m, M4. mTApperen,^ Jflmde bed Me Xl 

4. ENERGY EXPENDITURE IN ACTIVITIES PECULIAR TO PRESENT TEST TROOPS- 

ÄS 

most exhausting. In spite of the arduous nature of the individual mreisr"/the total èxtaa T- “T- ^ 
due to the fitness tests amounted to only about 610 ,-,lories in rerm« 'r f f i , ntr8y expenditure 
reletlvely e.y d,™gh ,o,„iderrd fbe Œ.yWmît.i" ^ ^ ^ ^ 

5. ENERGY EXPENDITURE OF TYPICAL DAYS- 

™ be* r^XTe 7 'ï ^ 

Mdmel velue me .„périmé ^ °" ,hiS 

imXr'71"'“' Ä.ar^”.ino„™,ie 

w^w'iÂsissi^îÂrM-fti'rjs.iîiSirisi; 
6. SUMMARY: 

e. Obrervelion, were mede on energy expenditure In . number of typlcel delly task,. 

b. The date gave no Indication that the eltltude rlgnlflcantly nmdlfled the cent of th. variou, ecBvitle, 

figure we, ebourÄÄ^retCÄrelt.^ “ ^ *<» 
nmrebe,, abou, 4R00 calories; end for dey, o, work without long^Jl^m 

d. Data on the metabolic cost of various modes of locomotion are presented. 

term, of dhclta ÄmI™ ^rZ“""’' “ ^ ™'k ™ ^ -bjee, In 
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mmmmm 

TABLE 1 

PHYSICAL CHARACTERISTICS OP TH'i SUBJECTS 

Height 
-tj^hes) 

Weight 
(pounds) 

Surface 

P Coonanv 
Har IBA , ■ ä l.áá 21 
Luk hM 158 l.ái ..2Õ 

X Comuanv 
Wol 

1.91 22 
Eel n-yu 152 1.92 ■' 2Ô 

* In square meters 

TABLE 2 

BASAL METABOLISM AMD LIGHT ACTIVITY 
Calories per Man per Hour 

Har Luk Wol “fST” 
nasal Metabolism 15“ 7? éo r~77 
Foxhole (awake) lOÖ* éè ái 

JpM (..lak.) I12 ”Í9 
— Il— 

Sitting ÍII TS? 97 “Tm 
Standing I27 ”156 97 

- Sitting in Class I25 Htir 
Letter IVritina 

-±kk 
• Restless 

table 3 

MISCELLANEOUS ACTIVITIES 
Cost per Man in Excess of Base (100 Calories per Hour) 
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TAELS 4 

„ , J COST OP MARCHING 
Calorics per Man par Mils In Excess of Bass (100 Calorics per Hour) 

Grade Luk "#ol "KT 
Down 

7á 
86 

4S 
67 

71 

Ü4 
88 

45 
79 69.1 

Level 
69« 
97** 

101 

¡4* 
95** 

?! 
82.8 

-°P JLBSSl 
"W 

mm 

“TT 
119 

èo 
99 

& 
110 97.7 

Up 96 

139 

-ÜL 

141 
169 
192 

106 

109 
102 
124 

128.9 

* Downwind ** Upwind 

TABLE 5 

INFLUENCE OF RATE AND OTHER FACTORS ON COST OF LOCOMOTION 

Activity Har Luk Wol Kel 
Av Speed 
Ids/min 

Average 
Cal/100 jtis Casual Walk in) 4T" /,.1 ^4 March (1) Average I 91 ..5.7Ô . Forced M*rch (h) 6.2 6.5 —T56- -^3? d.A 8.0 245 

4Í STT" “Í5Í- 7.30 Run-60 yd turn (n) o#3 rrr 271 —m— Rushes (IT 20.9 22.4 19.4 240 -OS- 
- .. 50.0 -Ji.0 55.0 di.o I2.I ¿1.20 Crawline (1) 82.0 T09.0 123.0 ¿5.0 ——JL2— 1ÒÒ.Õ6- 

h s heavy pack (30 lbs.) 
1 - light pack (20 lbs.) 
n « no equipaent 
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TABLÉ) 6 

T¿3T ACTIVITIES 
°o3t in excess of base (100 Calories per hour; 

TEST Score 
and 

Duration 

Har Luk Average I 

Cal/Hr Cal/Test Cal/Hr. Cal/Test 

r 

Cal/Test 
Step H 5:00 146 

i_£2£-120 675 56.2 790 66.0 61.1 

Chin-Ups H 11/0:30 
L 6/0:15 720 5.5/10 1115 8.0/10 

6.7/10 
Shuttle Run 
100 Yd. Turn 

H 1:0? 
1020 19.0 1288 23.5 21.2 

2ig Zag H 0:26 
1780 12.9 1800 14.5 13.7 

Road March H 53:¾ 
L Í2:0Í 495 438.0 527 457.0 448.0 

300 Yd. Run H 1:06 
1255 23.0 1090 20.6 21..8 

Rig-a-Back H 0:22 
L 0:23 2030 12.4 1720 11.0 11.8 

Burpees K 10/0:20 
L A/0:20 1800 9.1 1893 10.7 9.9 

hishupa H 19/0:32 
660 3.1/10 - — 

(3.1/10) 
Situps 

L 21/0:60 - - 435 J 3*45/10} (3.45/10)) 
H - Har 
L - Luk 
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KUÎDiUk DAILY aiERGY ÜXPiSNDITURE 

ACTIVITY 

Wash and drea« 

Pick up rationa 

Preparations of rations, 
eating, -and clean up 

Police duties 

Miscellaneous walking 
(latrine, about area, etc.) 

Wash and shave 

Laundry 

Evening activities 
(letter writing, etc.) 

Sports 

Cleaning rifle 

March to and from 
instruction area 

Total Mise, daily activities 

Sleep 

Base 

Total minimal cost normal day 

Time or 
Distance 

.25 hr. 

200 yds, 

• 5 hr. 

.5 hr. 

1200 yds. 

.5 hr. 

• 5 hr. 

.5 hr. 

.5 hr. 

.25 hr. 

1400 yds. 

8 hrs, 

16 hre. 

Calories/UnIt 

» 50/hr. 

k 4.5/100 yds. 

ô 20/hr. 10 xj 

« 250/hr. 

S 4.5AOO yds 

to 95/hr. 

to 95/hr. 

to 40/hr. 

to 135/hr. 

to 75/nr. 

« 5.7/100 yds. 

Total 

Calories 

to 80/hr 

* 100/hr. 

13 

9 

30 

125 

54 

48 

48 

20 

68 

19 

80 

514 

640 

1600 

2754 
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Company 

Y 
X 
G 
G 
E 
G 
X 
Y 
Y 
X 

H 
H 
G 
X 
Y 
F 
E 

APPENDIX D 

Section I 

ACCEPTABILITY OF RATIONS 

SUMMARY OF RATIONS TESTED 

Ration 

G (Exper.) 
G (Exper.) 
G (Exper.) 
G (New) 
K 
K 
K 
K 
K 

Ganad. M. T. 

10-in-l 
10-în-l 
10-in-l 
10-in-l 
10-in-l 
c'|— B 

B 
«PP- 

Snpp. 

Daily Ration Issue Per Man 

1-1/3 
1-1/3 
1 
1 
1-2/3 
1-2/3 
1-2/3 
1 
1-2/3 
1-1/3 

1-1/4 
1 
1-1/4 
1-1/4 
1-1/4 

4800 calories 
4800 calories 

Week of Test Period Used 

1, 2 and 3 
6 and 8 
8 
6 and 7 

1. 2, 3, 6, 7 and 8 
1, 2 and 3 
7 

6 and «7 
M7 and 8 
1, 2 and 3 

1, 2, 3, 4, 5, J»7 and 8 
6 and «7 
4 and 5 
4 and 5 
4 and 5 

1, 2. 3. 4, 5, 6. 7 and 8 
4 and 5 

1. INTRODUCTION: 

It was pointed out in a repo from this Laboratory* that acceptability is the essential requirement 
f any ration, for regardless of its food value or other attributes, if it is not eaten it is worthless A nrime 

Hr of ways so that multiple internal checks were available-to study if discrepancies occurred or to rein- 

orce one another if they agreed. The general consistency of these several types of data in this study increases 
the significance of the results and indicates the validity of the methods used. - y 

2. GENERAL PLAN: 

here K.^"^a' P'™ of the ration trials was presented. Certain aspects require detailing 

. . i p . V'p ‘S d,jfed ,nto 8 weeks> each with approximately equivalent work. The first 31 weeks consti 
tuttd Period I, the middle 2 weeks. Period II, and the last 3 weeks, Period HI. Tests were done and changes 
m rations were made in accordance with the scheme presented in Figure 1. d H g 

Period I was designed to compare the rations when issued on an approximately isocaloric basis In 
order to obtain data on item acceptability more food was issued than was consumed so that th.» .-hm » . . i 
preference records could be checked against the waste and unopened items returned Trading was aHowed 
Its extent was determined from the daily questionnaire record of quantity of elch item .Z 

J late waste differed somewhat from unopened unit or item waste. Waste returned from opened cans was 

bZ^r£S^Wer than that Ín UnOPenCd Ca,,S- ItemS UCtÍV<^ disIik*‘d w- ‘-i, opened after 

numtedBR^il^^I/Br,"1^ ^ ^ ^ Supple- 

• Armored Med ¡nil Research LulMirMtttrv RciWirt on 17 iic ak , 
IIH-Iih, 10 April 11144. ' ,',s- *‘s- **14- * C.rll«i«ie »1 Army HiiUunt; Anwplabllity und UWlnry Hn<|uiiv- 
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Period III was designed to test combat rations, with a number of differences from P.»r,wi i i,..» i 
of i&oculoric issue, some rations were issued in uno« «« * i •u i • ^ hhI I. Instead 

used both the New and Experimental C Ration with added jam. New biscuits were tested"bv H C U)mpU"y 

-- ir-—« 
3. METHODS OF COLLECTING DATA: 

Types of Data 

Quantitative 

Qualitative 

Method 

1. Individual questionnaires 

2. Group issue minus waste (opened and unopened) 

1. Individual questionnaires 
2. Summary questionnaires 
3. Conferences and discussion 
4. Data on hoarding 

5. Subjects' comments and observers' reports 

was evolved by the trial and error of the first few ,1. .,1 * yI * y tpcated checking the system finally used 

the questionnaire* to facilitate transferring data to the pu'ch endf Tli'er " w™ ■''' Ttf'™' °f on rÄÄ œmpa,'ies- “’wi,'ß i< “d» “f - —r 

ïiKÂ.’sr“ -»i-.-.»,;; 
Appendix DI 
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iZeA;S¿"b0Vst ,h“' ,h' 01 ‘«»Ptabllity .„d „„„„ .re b, ex- 

S Sie' flrS » "““i ‘0r n SC“,,Cred day! ,0r *" from each ím every ration period. ( ) 1 hat for 2 items by all men in 1 company for a period of 3 weeks. 
These analyses showed that: 

ÍÓÍ rVi™'S Wt're ry œmh,mt * ™«»n Period in their opinio,« ot a given item and 

^ Sä ä 
to Wide differences of opinion 8 P °f ^ ^ ^ ^ needed in “> "»inimfce the error due 

c. Quantitative data on consumption were obtained on each item consumed eve™ K l 
on all rations except the 10-in-l and the Supplemented B Ration. These were used oricindlv to nhf TT 

r:r5 zz 
opporhS,,,;;^o,eri ;L7l“è™•^mCo^^k“LÍdt i,“ep,ability' W S-ve an 
in Appendix C. Da,« fmm there <,neriio„',.te 11, AppeTZT' 

e. Additional information was obtained from the daily reports by each observer .rroun Round taW« 
discussions of observers with company line and noncommissioned officers were held f om Hm, to t 
mos companies. Weekly meetings of the headquarters group with all observer groups were held to diT 1,1 
improvement in methods for eliciting information. ^ 1 h d t0 d,SCUSS 

4. METHODS OF ISSUE: 

tionnairos had 1*.,, eheoked. „„ion/fot the „ex, day wl ri T Z ^ 

zrrzx:;“ 
5. COLLECTION OF WASTE: 

packager,,n„.:Ä:rd' lÄmÄ Zd'S ZtI ^ ^ ^ 
platoon leader whose restnmsibilîtv i. Telnâ h rm P ^ ^ »'PCrvision of the 
effort was made to ZTZnmLv ^02., t , Z T’ " ™ !hared ^ ,h' “b-rvem. No 

6. CONDITIONS INFLUENCING ACCEPTABILITY IN THESE TESTS: 

of strangeness "unaccustomed^food's anÍ comtaf rUtl°nS accePtabi,ity is oftt‘n Pwr at first because 

¡äÄÄzsr aeÄn^Ä z,“;: -r:, 

,M‘ welÏ reerdveck kVhen't^^previous^rationZs^ln.en excxdlent!''« new^one aptan«!''!,! a disadvantage. 
Appendix I) I 
Indosure *4a 
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c. Basis of issue and energy expenditure: If the quantity of food issued is below that minir,.,! „ 

SXÍpelS1' - W‘" ^ ^ Whe, Je’ÄS SÄ .* 

.uch „ |l.Sb“«e'rTcLlian,: ‘“ePt‘bi'l,y ,>f cr“l"s is *ncreasetl W .he me of ,preach 

.he packer™ ÄtÄÄÄ’Ä,”' ,lke ^ >» "P™ >"d ^ 

VCTy “ rl'n”! h™:iS 0f,7',,he raai" d“* ,y. AoytS,,:MrS“bi'‘,>' 
g. Cold Druiks: Acceptability and consumption of synthetic fruit juices is noor when w .h.r 1,,1,, 

z! lf ”,d N“ *» - *• ^e .Ha.,,, h„,7c*:,;t7itf„t 

7. METHOD OF SCORING PREFERENCE 

- F:':T ment (7) Summary and conclusion and (8) Charts and tables. KK improve- 

8. C RATION (Experimental and New) 
a. Introduction 

.«pe—fwTiÄ ZaeTtXÂÂriÍ ^ ^ 
variety md unpalalability of most c„mr„„e„,8 especWly when eaten cold ^ 1 ^ 0' 

the f„l,„lgC”,n“ G' X °"d Y COn,P“'“eS “b!iS,ed »" C >“»" »> ®(ere„, „mes „oder 

Ration 

C (Exper.) 
C (Exper.) 
C (Exper.) 
C (New) 

Company Week of Test Period Used 

Y 
X 
C 
C 

1, 2 and 3 
6 and 8* 
8 
6 and 7 

Basis of Daily Issue Per Man 

1-1/3 ration 
1-1/3 ration 
1 ration . 
1 ration 

--- ...... .„«V •• UMMWBl v*l iH»| Vt’iy, 

c. Basis of issue-Y Company was issued the Experimental C Ration on a 1 and 1/3 ration 

indT T ma" Ptl f'rn0 Compa,ny WUS issued the New c Nation with jam for the first 13 days of Period III 

fÄÄ rsÄ“ tir Ät.“ trr r(6 t r,4Ä 
Varia,Ion wM effected by alternation of mea, componen,í aj the 2 A^dS) * ^ 

mon wJiZSTTeÏÏ ''y “* of s,°™' Coleman, gasoline 1 borne, (2 

wind, and ^:1^)00^10^0^1^^,^1^7.1^0^,1^1)^1177110)1,,1,11^,.011^,11^,1^(110]60^ b°m 7 
men, cao knife, h„k and cao,cen 7np. The « 

I ai cd by this method was better than when heated in the ration can because water or bouillon could be added 
to moisten and season the food. The ration was prepared and eaten hdividually. The au^c 111 ,i ed to 
prepare meals was breakfast 28 minóte»; dinner, 27 mino,es; and sopper, 32 minóte, ‘ 
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1 

Of the dfcuS.nT1 '4"'‘,"‘'W'"!'-(T‘bul‘t'd d‘'“ "<■ given hi Fig,. 2, 3 end 4 „„d the Uhle, ,t the e™l 

(1) Confection, were mort often reted good. The return of west, we, negllglhle In Y Comnen_ 

Many biscuit t.ns were opened just for the confection and dril ^ °f ^ 
(3) Cereals: The compressed cereal cake was well received and verv liitl,. , 

General Mill, product w„ pr.fe.md over that of General FoochT^ ' 11,0 

W 3“* ihedd cZtbi",'y ,h‘'7 0f rn“** Pr0dUrt* » *« 
meat and vegetable hash was returned by Y r’omnanv Th^'T °f ’i*' Aln“1“ 73î ^ ^ 
beans and frankfurters with tomitan and whhT ^ ¿ ^ We" ^d 
sauce, and pnrk and hl«l CM ^ ^ ^ ^ 
and beef and noodles. Five of the 5 nreferred item, .. . , |'P,able •*» "«• «Í spaghetti 
dpro 1 agreement between 

and .7.7“ ï' ^ T C, R“'ta‘- h'ng'egg'Potafoes, and m«t 

was insignificant. Lk fuul lnf d p iTZ l ^ ^ °í ^ 
ratings arc of dubious value ’ k d P aVUÍlabIe ,n limitt,d ‘l»«ntities *o their 

equivale JhtoSthlt of tE"^íeÍtrtl‘craÍkeÍT but ¡ts was approximately 
as C-4, but there was a larger return owacP ^ "ÎT Cracker WaS raU*d the 
found to be highly accentlbk T u Id Z T ^ three UeW blscuits M were 
ability of biscuit 1 ^ X ^ of «™up. Accept- 

chocolate cake never appeared in the waste and wire H»ry weoL " 

rp’Cii - - -—«- 
s"p™£rir® r“™“'' »i7«™t7iittie,Ä“'>'wai iowered 

cooked Tsuit Pastes! BouiltnTas^tn^d^'aff]" ^ ^ a,ld then 
eaten cold were, in order of JeL îvc ' f,avo""8- ^ meat ¡‘ems preferred when 
hcans, and chicken and vegetables. ^ trS and itUI1S’ lK>rI(: and ^H*ttns’ ham “«d Kma 

The accessory utility packet was useful and well received, 
t. Suggestions for hnprovement. 

amount^of^xdatoes^OUnd ^ C Sh°Uld discarded or improved by decreasing the 

(2) Amount of coffee should be doubled. 

(3) Milk would improve acceptability of coffee. 

4 Coffee or œ«,a should be substituted for bouillon. 
Dryness and texture of spaghetti should be improved. 

(6) Cpjis of meat products should open on top, not on the side. 

tion, whose components rateTw^ríhe m^t and br uf and C SUpCrÍOr to the old »XPe C Ra- 

ippendloT The "eW UtÍHty PaCk WÍth the ,,eW C Sd^ eIímÍnated 
Inclosure #4a 
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TABLE 1 

RELATIVE ACCEPTABILITY OF EXPERIMENTAL C RATION ITEMS AND TRENDS IN 
ACCEPTABILITY 

Item 

Meati 
Be«JM & Frankfurters w/toniato 
Chicken & Vegetables 
Ham It Lima Beans 
Beans k Frankfurters w/molasses 
Park k Beans w/tomato 
Pork k Beans w/molasses 
Meat & Spaghetti 
Beef k Noodles 
Meat & Beans 
Meet k Vegetable Stew 
Meat & Vegetable Hash 

June 
14-20 

2.75 
2.81 
2.73 
2.67 
2.64 
2.49 
2.52 
2.53 
2.40 
2.31 
2.11 

Y Company Scores* Combined scores* 

June 
20-25 

2.80 
277 
2.72 
2.75 
2.44 
2.45 
2.40 
2.40 
2.27 
2.18 
1.92 

June 
25-30 

2.84 
2.83 
2.77 
2.74 
2.62 
2.62 
2.49 
2.46 
2.40 
2.38 
2.00 

30 June G, X & Y Cos., 
5 July All Periods 

2.90 2.87 
2.82 
2.81 
2.77 
2.75 
2.58 
2.47 
2.42 
2.36 
2.10 
1.95 

2.85 
2.79 
2.83 
2.77 
2.72 
2.71 
2.64 
2.63 
2.58 
2.42 

Cereals 

General Mills 
General Foods 

Drinks 

Cocoa 
Orange Juice 
Lemon Juice 
Coffee 
Bouillon 

Confection 

Jam 
Sugar 
Caramels 
Candy Coated Peanuts 
Candy Coated Raisins 
Jelly Beans 
Hard Candy 

Biscuits 
Cream Center Cookies 
Compressed Chocolate Cake 
Concentrated Fruit Cake 
Plain Biscuits B3 or B6 
Plain Biscuits B2 or B5 
Plain Biscuits B1 or B4 

2.69 
2.57 

2.85 
2.68 

2.90 
2.80 

2.90 
'85 

2.89 
2.84 

2.86 
2.86 
2.67 
2.41 
1.95 

2.95 
2.94 
2.90 
2.87 
2.84 
2.88 
2.87 

2.93 
2.90 
2.72 
2.62 
1.70 

2.97 
2.94 
2.93 
2.88 
2.83 
2.96 
2.94 

2.96 
2.92 
2.80 
2.70 
2.03 

2.98 
2.96 
2.95 
2.95 
2.85 
2.93 
2.95 

2.97 
2.94 
2.86 
2.73 
2.18 

2.98 
2.96 
2.95 
2.93 
2.90 
2.96 
2.95 

2.94 
2.93 
2.79 
2.75 
2.20 

2.98 
2.96 
2.96 
2.94 
2.91 
2.96 
2.92 

2.95 
2.83 
2.74 
2.58 
2.39 
2.39 

2.97 
2.91 
2.81 
2.65 
2.52 
2.52 

3.00 
2.94 
2.93 
2.72 
2.59 
2.59 

3.00 
2.98 
2.85 
2.76 
2.64 
2.64 

2.98 
2.95 
2.88 
2.67 
2.67 
2.77 

* See Par. 7 for method of scoring. 
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1 

TABLE 2 

DIFFLUENCES AMONC COMPANIES 
1N Í^EfTABILITY OF EXPERIMEN 

1 AL C RATION FOOD CROUPS 

Group 
Score 

G Co. X Co, Y Co. 

TABLE 4 

HE^Á™™f^OF EXÎE",MENTAl- C RATION HEMS EATEN AT DIFFERENT 
MEALS (C, X & Y COS) 

Item Rreelrfajt Dinner Supper 

» 

Meut» 

Ce rau Is 

Drinks 

Confections 

Crackers 

a™ 2S7 2.59 

291 2.94 2 80 

278 2.89 2.74 

2 97 2.97 2.93 

2.91 2.87 264 

TABLE 3 

f^IVE ACCEPTABILITY OF EXPER. 
IMENTAL C RATION ITEMS EATEN 

HOT VS. COLD (C, X & Y CO’S) 

Item Cold Hot 

Meat» 

Beans & Frankfurters w/tomato 

Chicken & Vegetables 

Ham & Lima Beans 

Beans & Frankfurters w/molasses 

Pork & Beans w/tomato 

Pork & Beans w/molasses 

Meat & Spaghetti 

Beef & Noodles 

Meat & Beans 

Meat & Vegetable Stew 

Meat it Vegetable Hash 

(Score) 

2.8« 2.88 
2.75 2.87 

270 2.81 

2.79 2.85 

2.70 2.79 

2.68 2.74 

2.47 2.75 

2.32 2.70 

2.50 2.67 

2.36 2.62 

2.19 2.47 

Cereals 

General Mills 

General Foods 
2.80 2.93 

2.72 2.89 

Drinks 

Cocoa 

Coffee 

Bouillon 

2.90 2.95 

2.48 2.77 

1-80 2.37 

Muitfs 

Bean» & Frankfurters w/tomato 

Chicken & Vegetables 

Hum & Lima Beans 

Beans & Frankfurters w/molasses 

Pork & Beans w/tomato 

Pork & Beans w/molasses 

Meat & Spaghetti 

Beef & Noodles 

Meat & Beans 

Meat it Vegetable Stew 

Meat it Vegetable Hash 

Cereals 

General Mills 

General Foods 

Drinks 

Cocoa 

Orange Juice 

Lemon Juice 

Coffee 

Bouillon . 

Confection 

Jam 

Sugar 

Caramels 

Candy Coated Peanuts 

Candy Coated Raisins 

Jelly Beans 

Hard Candy 

Biscuits 

Cream Center Cookies 

Compressed Chocolate 

Concentrated Fruit Cake 

Plain Biscuits B3 or Bfl 

Plain Biscuits B2 or B5 

Plain Biscuits B1 or B4 

2 88 2.87 2.87 

2-SS 2.84 *,87 

2.80 278 279 

2 85 2,84 2.81 

2.76 2.79 2.75 

871 2.73 271 

272 2.71 2.70 

2 83 2 63 2.00 

286 2.58 2.65 

2 57 2.58 2.59 

2 39 2.40 2.44 

292 2.81 2.81 

2-88 2.77 2.81 

2.95 2.92 2.95 

2 88 2.93 2.94 

2 72 2.80 2.79 

2 78 2.86 2.73 

2.14 2.12 2.24 

298 2.07 2.98 

2 97 2.96 2.95 

2.95 2.97 2.96 

2 94 2.95 2.92 

2.91 2.92 2.90 

293 2.92 2.93 

2 95 2.97 2.96 

2 99 2.98 2.98 

2 95 2.95 2.94 

283 2.90 2.93 

2 75 2.75 2.79 

2-58 2.71 2.64 

2.69 2.63 2.61 
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'1 ^ 111.4J IJ Cl 

TREND IN ACCEPTABILITY OF NEW C RATION 
ITEMS (C Company, 22 )uly~S August) 

It«! 

Mmtt 
,# ' j 

Fruildiiitwn ' It Bmiis 

Moat It Spaghetti 

Meat ft B«ani 

M«at ft Nwxllna 

Maat ft Vogt-table Stew 

Hani-Egg-Potato 

Seora 

Days Days Days 
14 ft-« 1ft-13 

2 89 
2.91 

9,87 

2.80 

2.82 

2.70 

2.94 

2.8» 

2.84 

2.86 
2.85 

2.69 

2.94 

2.86 
2.91 

2.84 

2.79 

2.77 

Days 
1-13 

2.92 

289 

2.87 

2.83 

2.82 

2.72 

Cereal, Compreued 

Mm* 

Ctwoa 

Orange Jtikw 

Mm 

Lemon Juice 

2.93 

2.95 

2.93 

2.91 

2.67 

2.97 

2,97 

2.93 

2.87 

2.67 

2.96 

2.97 

2.92 

288 

2.70 

2.95 

2.96 

2.93 

2.87 

2.68 

Confections I 

Jam 

Sugar 

Candy Coated Peanut* 

Candy Coated Raisin* 

Caramel* 

Hard Candy 

2.99 2.98 2.99 

2.99 2.98 2.98 

2.98 2.97 2 98 

2.96 2.97 2.98 

2.97 2.98 2.98 

2.92 2.89 2.61 

2.9» 

2.98 

2.97 

2.97 

2.97 

2.91 

Biscuits 

Type V 

Type IV 

Type I 

2.90 

2.88 
2.82 

2.90 

2.91 

2.85 

2.90 

2.89 

2.86 

2.90 

2.89 

2.85 

TABLE 6 

RELATIVE ACCEPTABILITY OF NFW 
C RATION ITEMS EATEN HOT VS. 
COLD (G Company, 22 July-3 August) 

Item* 

f'runkfinter* ft Dean* 
Meat ft Spaghetti 
Meat ft Brno* 
Meat ft Noodle* 
Meat ft Vegetable Stew 
Hum-Egg-Potato 

Score 

Cold Mot 

2.89 2.93 
2.89 2.90 
2.83 2.88 
2.79 2.,'M 
2.75 2.8 J 
2.73 2,72 

Cereal, Compressed 2.96 2.95 

TABLE 7 

RELATIVE ACCEPTABILITY OF NEW 
C RATION ITEMS WHEN EATEN AT 

- DIFFERENT MEALS 
(G Company, 22 July-3 August) 

Score 

Item Breakfast Dinner Supper 

Meet* 
Frankfurter* ft Bean* 
Meat ft Spaghetti 
Meat ft Bean* 
Meat ft Noodles 
Meat ft Vegetable Stew 
Ham-Egg Potato 

Cereal, Compressed 

Drinks 

Cocoa 
Orange Juice 
Coffee 
Lemon Juice 

Confections 

Jam 
Sugar 
Candy Coated Peanuts 
Candy Coated Raisins 
Caramels 
Hard Candy 

Biscuits 

Type V 
Type IV 
Type I 

2.91 2.92 2.96 
2.80 2.87 2.93 
2.94 2.86 8.89 
2.95 2.80 2.83 
2.87 2.87 2.73 
2.72 2.81 2.54 

2.95 2.92 2.99 

2.97 2.87 2.97 
2.94 2.78 

2.87 2.84 2.87 
2.68 2.58 

2.99 2.97 2.99 
2.99 2.98 2.97 
2.97 2.96 2.96 
2.97 3.00 2.95 
2.99 2.96 2.98 
2.98 2.91 2.99 

2.92 2.90 2.88 
2.90 2.88 2.87 
2.87 2.80 2.84 

8 <82) 
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Ö. K RATION; 
», Introduction 

for th<» »I J*' ÎiïTÎ!? t0"ly ? *n e,nc,,B*,ncy ration. Its »im, weight and packagina mako it lde.l ior uits use, Heilig a ration for forward areas, where It is difficult ,»r i » F*c*"8in8 mw,‘J 11 w«*i 
chan go purchases and Red Cross issuance taste acccnu,hitníi 1 Jl hc to tuPPlCTn«r.t by post ex. 
calorie,. Six« of unit, and ^ '° ^ 0On,Umpti(,n fW 

b. Cotnpaniea Toted on Rofton-During the entire ra'.ion teat 4 nmimanu. ir r> v . v . „ 
Ration in varied amount, and under varied condition, a. foílows; E> C' X and Y uwd K 

WEEK OF TEST PERIOD USED 

® 1. •- 3, 8, 7 and 8 
0 I, S and 3 
X 7 

Y 6 md S7 
Y »7 arid « 

BASIS OF DAILY ISSUE PER MAN 

1-8/3 ration 
1-2/3 “ 
1-2/3 ** 
1 
1-2/3 

P.,,, ä n rrÄ nr m*n Y 

Haina Compa„y .„d th. ,. 

Pcrhx! ,. X and Y Company issued the 3 ^ i" ^ ^ 
similar, except that popular brands of cigarettes were in CrJu! ï l r“u d Crfck" Jack K Rat,,n were 
K Ration pack had an ample variety of all canned items mor« « * tk’ 5^®**®** *n the Patten product. Heinz 
of caramels, and Chiclets instead of stick gum After a little « »V^etSc orange powder, Chocolettos instead 
clusively, because of its variety experience, men asked for the Heinz product ex- 

i», io.. rr ^ ^ 
one turn with the key were placed in the fire or smnLd .heahng can,led Pr<ïd»cts were used. Cans opened 
ration case. Three 32-gallon capaX can, of W T ^ “ St‘ck °r th® »»"d from the 
kitclien fly and attended to by the company mess sergelntT and cLks 'watTT ^ ^ ^T*C ^ fsi a 
used to wash out canteen cups, and water from th« nfh«r« « d Í . W t from one of thes« was 
required no hot water since the cheese products did not rem.ir* ÍTt ° pr®pa5e coffee and bouillon. Dinner 
juice powders were mixed with cold water. Individual field mess gearwï uied.*^ SynthCtÍC k’n°n 

tions such as making jam with fmifban.^íÜe^vtrage Plat0°n combined in improvisa- 
23 minutes; dinner, 22 minutes; and supper, 27 minutes. companies to prepare and eat breakfast was 

e. General Acceptability (Flgme, 5-W and tables at end of discussion). 

dimVixt: «x^d^irr1^,“ *" r*- ^ »*• 
D bar .Sd fruit Z r^íIrTy ZZ Ci? “TÍ ^ 
but the differences were slight and ft. ¡JLient gL (f J‘f7 5Z ZT“1’' to CO,np*n,' 
of |am, and me m,,! omwumpbon rf btc„,0 whIX t. .««d ^ ^ ^ 

(2) Beverages-The most popular drinks rated i..«» »k 1 , 
tions coffee and orange juice rated hinhest ik i »k *he “"f***101“- wi*h a few excep- 

r-“er,0mt 'Z^Tlï 

which usually had fw mlÄ îSâ mltTaS^Zd 
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™ 7':; í* ..... 

^wlÂ^ÎZiÏÏI^I,tS :J V'T *''"’,*'ly"'i"’"'“l,y Ä IhTm« 

Hl ^'v^‘%VL:i!z*i'%2 'va‘ i,m »«" 

ay,,^ 7“ 7 '» *'th«„t ,„x.i» ™ã L’E’!, V':rr„"::;; x t 

“ÄiXSÄ wZÄ « *",f ... 7'7' "‘X.. w„hÄ '„d 
™ny b,*»,,.. iZXzrtr ;v™toC“o,w "“" y wct'’ ui”"y“ 

i^ÂÎZ' Am'"ub',,h'01 ‘,00" '"w rt“'!i"'f- d-yon K ... 

"“-‘fnSS'i ■» T“’ rí“ ^ m“U wt" “ta‘ “'<1. ™»~ und bouillon I„. 
crnun to „y XbS dXZ"P W"' 'Wm “"""' ito“ ‘'¡>1 not l„. 

Menus ftnd ltwna: Breakfast and «upper were the most nomilar K »..t,,,,, T n 
allowed and It was not uncommon to exchange 2d.me S r k u ? * W“ 
Exchanges of siinde Items was not mm,««., m Ü ; , * breakfast or supper unit. 
th*, ff,"™ i “z n “ho u,d ^ “«d»"«*« 

f- Suggested Changes 

of 1C R.tJ1"' ,',"”Wir"< ‘™r of ^ ‘“«'“'I““ »«»"I by >1« -I.M, .„d obMtrvtn durtng .holt 

b. Ad^mtoXtU"'1 ^ "lh C"' ,0 ,he nde,r “ ‘"duM I" '■* Individual c».. 
c. Introduce sausage or Spam. 
d. Add cereal such as in C Ration. 
e. Increase the issue of coffee. 
f. Add powdered or canned milk. 
g. Ado a packet of salt and condiments. 

g. SuZÏZ cXXr ^ °r *dd m0re >»“"•»-*-»«. b^c product. 

tabou f„, pS dtx ;X“,a: ::!z'T 'rd ^ r ru ^ ^ 
was obviated, and as familiarity with the ration and new idea kífTTk WaS ^16 C ,ief faul1, antl when this 
consumption increased substantially. “bout the preparation of mixtures developed, 

Appendix D 1 
Inclosure *4a 

14 
(68) 



fo
r m

eth
o
d
 o

f sc
o

rin
g

. 

w, vi,i,,,,,,,,,,,,, lwww iwnif’t'mwwn ’ininww' wpn; ... 

ll! 

* M M M H M 
il» va Hu\C- 

22 2$ S lafâi 
ff 

\w4 pf urn1 
m* 8 ’ï 1 J:j nil 

jj pE*e^| 
1 

fOrv’rorvJM MroMMrsïfOM roMMio ro 

SKPgvs EäÄgsssi? • sisáis é feikisg» 

iN>MMro>\J rof\ji\)(\»Mr\li\) ro M fsj pj M r\) 'O 'O <\) M 

¿ífecíiik )2¾¾¾¾¾¾ siaâg à 1 
3» 
ov^r M 

roiorororo roMuroroUiro »vjfOMfs» no mmmpom 
“t-®.®“. oo«®«»» •••• • » 0 •• • 
isEKtfe ¡5PSS«83 P»äP S 

roS 
» 

roporvjnoro f\)i\JîNjnoPJfN»ro rononou M rononoM»-' 
«•••• ««•• • »••••! 
^ H/¾ fT t-1 -o er VA OO no ^ Vw H M O-O C" w H-OP*-0 -0 -*JOC"N>W 

0» w 5^r 
n 

7 
a 

& 
0 
H| 

VA 
0 *1 

Mivjnoropj POrororviMfOfO M 'NJ PO no no ronororOMPO 
0_*.* 00 02_0®,,° ««»o • «»•••« 
¡as«*?« ssaascis g stings 

no po 
**4 Uo 

nonoroporo popopopompopo popopom po popopopo po oooo» o ® •> •’ 0 » « »••• • ••••■• 

gssss eaassss g gs;s!& s 
H œ 

no no no po no PO no no no no no no no no no no no POPOiOPOPOro 
« • ® ® • • •«•••« 
£3355 seaaggg «¡spig $ 

O' PO 

O' 

Î 
n) no no no no popopopopopopO no no po no po ivjfOPOPOrOPJ 
«ooe* oooo o ooo ooo 

ygasg aessss« sass g sssaegg 
P-g 
asgo 

no no no no no popompopopom no no no no no ro no no no no no 

kbkkb ^¾¾¾¾¾¾ i±$hb ¿ kkkkkh 

► H 

(f ll 

« ~ 

::I| 
& * 

Appendix Ü I 
Inclosure #Ua 

(0¾ 

.I.. 



TABLE 9 

ACCEPTABILITY OF K RATION ITEMS COLD VS. HOT 

Item 

Meat» 

Ham & Erks 
Beef & Pork Loaf 
Pork & Egg Yolk 
Beef & Pork Loaf w/C. & A. Flake* 

Drink* 

Coffee 
Bouillon 

Score \ 
Cold Hot 

2.55 2.70 
2.43 2.49 
2.2,5 2.52 
2.31 2.52 

2.29 2.78 
2.05 2.42 

1 1U 

ACCEPTABILITY OF K RATION ITEMS WHEN EATUN AT DIFFERENT MEALS 
(E, G, X and Y Comparer-*.) 

Item Breakfast 

Score 

Dinner Supper 

Meats 

Ham & Eggs 
American & Swiss Cheese 
Beef & Pork Loaf 
Pork & Egg Yolk 
American Cheese 
Beef & Pork Loaf w/C. & A. Flakes 
American Cheese w/Baeon 

Drinks 

Orange Juice 
Coffee 
Lemon Juice 
Bouillon 

Confections 
Sugar 
Jam 
Cum 
Caramels 
Sweet Chocolate Bar 
Fruit Bar 
D Ration Bar 

Biscuits 

K-4 
L-5 
K-iA 
K-3 
K-2 

2.68 2.57 2.69 
213 2.41 2.59 
256 2.26 2.50 
2 44 2.45 2.54 
267 2.42 2.54 
2.57 2.46 2.44 
2.53 2.35 2.37 

2.86 2.81 2.82 
2.71 2.59 2.80 
272 2.59 2.64 
2.69 2.36 2.33 

292 2.91 2.90 
292 2.88 2.92 
2 93 2.91 2.90 
2-89 2.87 2.83 
2.93 2.84 2.87 
2.72 2.72 2.71 
273 2.60 2 68 

2,61 2.63 2.59 
210 2.38 2.58 
2.41 2.55 2.38 
2.41 2.36 2.41 
222 2.38 2.34 
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10. CANADIAN ARMY MESS TIN RATION: 

a. Introduction 

It was incluldSinatlÍknfTKdeSÍgnedf » emergency Cornbat mtion to be used {°r * Period of a few days* 
a* included m this test because of its previous comparison with the American Army emergency rations in 

.he Canadian Army Wi„,e, Trial,.- I, i, „( in,ere,, because i. „,„,.i„cd sardine,, tea anTi p“ Lip “hi.h 

Pre!",, m W“ ,h,! °nly 'a,ta ~~ W« W..« every 

with other companies is’pmu^ïe!^ * Can,dian ^ M<1“ Tta » "° 

Company Week of Test Period Used Basis of Daily Issue Per Man 

X 1, 2 and 3 1-1/3 ration 

panics durincr PPri, d I m -t u T- approximately equivalent to that of other com¬ 
panies during renod I, the Mess Tin Ration was issued 4 rations to t <¡iiRi<w<. tio. „ ■ , 
4640 calories per man daily. subjects. This gave an average issue of 

d- dévoration and Coemption-Subjects ate individually or pooled their food and ate in croons 
of the 3 men who drew rations together. Sterno and tripods were issued for the first week « nlv-af erwa ds 
wood fires and make-shift stoves were used for heat. No utensils were issued for preparation of food. Me,T had 
their regular field mess gear so the wooden utensils were not used recularlv Avi-rm,. t¡ • i 
und « 3 meal wa, breakfast, 28 minutel dinner, 30 ^ 

and spiced be^Zl wl,“ m Üm' S T“"? ^ ^ “ 
late "•n"1' '’"'i" a"d ÍT' l>Ut ’r1“1' T™ “Sed lhe s<mP and puddings madew,31*™ m'dmj 
‘t; The mOÎ,t. sucessfll‘l use cf milk-and-sugar-powder was in the chocolate drink. A few mixed it with cold 
ater and used it as a beverage. Hard candy was sometimes dissolved in water for a drink or used to flavor tea 

e. General Acceptability 

(1) Confections and Spreads - All items in this class had high acceptability ratings and low return 
Jam hard candy, butter and the chocolate bar head the list. Sugar and cheese were rated some 

'issue waTnot us^dnS eXCt'Pt f°r butter and cheese of wbi^‘ ^ of the 

(2) Beverages - The acceptability rating of the beverages shows an interesting difference from 
total consumption and waste figures in that tea was rated good 75% of th/tiine whereas 30» 

rTirneT The“'!0* ’ ^ ^ ^ ^ ™ °f the time whil" than 20» was returned. The discrepancy m scores and waste is accounted for by the fact that about i on ufe, 
of the men did not use tea after a few trials and therefore did not rate it. The trends in con 
sumption in Fig. HA & B indicate a reduction in tea consumption and an increrTin LZ 
coffee as the test progressed. Pea soup and the milk-and-sugar-powder were low in acceptability 
and the waste return and unopened packages were very high. This ration differed from all U 1’ 
Army rations tested in that no beverage was intended for use as a cold drink. 

(3) Meats-In general the consumption of meat products was high, except for sardines, but all were 
lated fairly low. There was a marked decrease in consumption of sardines during the test Sniced 
beef was rated slightly higher than pork loaf. b P,t‘d 

• K.C.A.M C Report on Cold Wc.he, Oper.Hon«. Trt.1, o, R.,K.n,, Prto« A.IkO, S^^w.0. Cun.cU. 2 3 M.n* 1944. 
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(4> III?,,,I'0”‘CCTabm!y r,Une- 33* -( those issued were „• 

. Ä.^ertÄZt ¿TJ" 'X,r“ ^ showed 

rmS” îr“”"“1' 1scrvtd ("“t were preferred hot, and the cheese cooled In o stew w„ well 
receive The chocolate bar cade an escollen, drink. Ratings by ceals show H vlrLI™ 

Si wlÄLriVLnt ™ 'rbmen "f'T1 ,hc ^ for * <!*/■ "■«»>> t- the 
I buttrlCt the we.th t' “P/°r ,h" (‘,n ™'k“l escellently, „ did tha, for 

7re grC,"y ,0 ,he htacDonald and dre Sweet Cap- 

they were looked upon with ,.1 Id 

n.^ „ify““^'“: - r ■ 
saltiness. Numerous comnlaints wer«» mart« nf »K«. k .» • . , SUDJe«s complamed of the sardines 

spoUed butter was noted, ho, a, the weather belre «“rladd bll,L ,11.018 ^ Pemd ^ 

Other suggestions for improvements were: 

(1) Remove 1 box of biscuits and improve taste and texture. 
(2) Increase the quantity of sugar. 

(3) Replace pea soup with a variety of other soups. 
(4) Add a vegetable to the ration. 

(5) Replace the sardines with a can of beans. 
(6) Issue more coffee and tea. 

(7) Vary the items in the ration to avoid monotony. 

<8) "T^oTl^ÜT ^ mUk-*n<i-!Ug"-p0Wder’ ^ ch”»'“te ^ *■>« (he foi. 

(9) If possible, improve the opener for sardines. 

(78) 
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table 11 
relative 

ACCEPTABILITY OF CANADIAN MESS TIN RATION ITEMS 
AND THEIR TREND IN ACCEPTABILITY 

Item* 
Score* 

Days 
1-fl 

Days 
7-11 

Days 
12-16 

Days 
17-22 

P Entire 
j Period 

Spreads Ac Sugar 
lam 
Butter 
Sugar 
Cheese 

Confections 
Hard Candv 
ChcK-olate bar 

Drinks 
Tea 
Chocolate drink 
Coffee 
Pea soup 
Milk & sugar 

Meat Items 
Spiced beef 
Pork loaf 
Sardines 

Biscuits 

2.98 
2.95 
2.90 
2.71 

2.92 
2.82 

2.79 
2.58 
2.46 
2.29 
1.92 

2.61 
2.57 
2.35 

1.95 

2.98 
2.92 
280 
2.69 

2.94 
2.84 

2.77 
2.74 
2.51 
2.48 
2.16 

2.61 
2.55 
2.17 

2.03 

2.95 
2.89 
2.74 
2.88 

2.90 
2.83 

2.77 
2.76 
2.50 
2.43 
2.28 

2.61 
2.54 
2.21 

2.17 

2.91 . 
291 
2.71 
2.61 

2.88 
2.81 

2.61 
2.60 
2.42 
2.35 
2.24 

2.48 
2.44 
2.10 

2.20 

2.96 
2.90 
2.79 
2.87 

2.91 
2.82 

2.73 
2.67 
2.47 
2.39 
2.17 

2.57 
2.52 
2.22 

2.08 

* See par. 7 for method of icoring 

'! 

TABLE 12 

R^TvIV"ACCEPTABILITY 0F CANADIAN 
ARMY MESS TIN ITEMS COLD VS. HOT 

Item Score Eaten 
Cold 

Score Eaten 
Hot 

Meat At Cheese 
Sardines 
Pork loaf 
Spiced beef 
Cheese 

Drinks 
Chocolate bar 
Tea 
Coffee 
Chocolate drink 
Pea soup 

2.21 
2.45 
2.47 
2.68 

2.82 
2.67 
2.35 
2.51 
2.23 

2.23 
2.57 
2.65 
2.71 

2.84 
2.76 
2.50 
2.72 
2.41 

TABLE 13 

Score When Eaten At 

Breakfast Dinner 

Spreads Ac Sugar 
Jam 
Butter 
Sugar 
Cheese 

Confections 
Hard candv 
Chocolate bar 

Drinks 
Tea 
Chocolate drink 
Coffee 
Pea soup 
Milk At sugar 

Meat Items 
Spiced beef 
Pork beef 
Sardines 

Biscuits 

2.94 
2.91 
2.74 
2.77 

2.91 
2.83 

2.74 
2.74 
2.47 
2.51 
2.13 

2..56 
2.50 
2.29 

2.12 

2.95 
2.88 
2.82 
2.67 

2.91 
2.82 

2.72 
2.57 
2.48 
2.43 
2.21 

2.54 
2.52 
2.20 

2.07 

2.97 
2.91 
2.81 
2.65 

2.91 
2.83 

2.74 
2.65 
2.45 
2.38 
2.17 

2.60 
2.53 
2.15 

2.15 
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FIG. Ho. 
CANADIAN ARMY MESS TIN RATION 

I'RENO IN ACCEPTABILITY OF THE ITEMS 
BY PERIODS (6-5-5-6 DAYS) 

ITEM 

1 tea 
2 ^SCOUTE 
3 BUTTER 

DRINK 
4 COFFEE 
» MILK 0 SUGAR 

I SPICED aCEF 
* PORK LOAF 
3 SARDINES 
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CANADIAN MESS TIN RATION 

PER CENT CONSUMED 

FIG. IlG 

4 CHEESE 
9 BISCUITS 
«PEA SOUP 
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11. 10-IN-l RATION: 

a. Introduction 

_ „T^e Ration was designed as a support area ration to he used where it is not practicable to 
us« the B Ration. It is not used in forward combat zones, because issue, breakdown and preparation require 
too much time and equipment. It is an intermediate ration between the C and K, and the B Ration It is the 
purpose of the ration to serve the men a hot meal twice a day and to furnish a variety of menus. The lunch 
menu is compact and easily carried in a mess packet. 

In most support areas, troops are able to supplement rations by food acquired from the natives the 
Red Cross and purchases from post exchanges. With this reserve available, the items which are not acceptable 
wil not be eaten, regardless of calorie content. Therefore a prime consideration in a support as well as combat 
ration should be acceptability. 

b. Comimnies Tested on Ration-The 10-in-1 Ration was issued to H, G, X and Y Companies under 
varying circumstances. H Company subsisted on it for the entire 57 days of the test, G, X Y Companies sub¬ 
sisted on it for the 14-day Period II. G Company had been on K Ration, X on Canadian’Mess Tin and Y had 
been on Experimental C Ration prior to the change. 

Company Week of Test Period Used Basis of Daily Issue Per Man 

H 
H 
C 
X 
Y 

1, 2. 3, 4,5, '/47 and 8 
6 and «7 
4 and 5 
4 and 5 
4 and 5 

1-1/4 ration 
1 ration 
1-1/4 ration 
1-1/4 ration 
1-1/4 ration 

c- B™is °f ¡ssue-The 10-in-l Ration was issued 10 rations to 8 men at all times in all companies ex¬ 
cept for the .10 day period that II Company used the 10-in-l Ration issued JO rations to 10 men. 

One of the features of the 10-in-l Ration is the variety offered by the use of 5 different menus 
Tins was an important factor in high rates of acceptability of 10-in-l when test subject had been on K, C, and 
Canadian Mess Tin Rations. 

r .1 £ „ Tw° ?ethofds issue were t'mPl°yed- Tht‘ method was issuance of the complete menu 
./he following day, a ter the supper meal had been eaten. Breakfast was eaten in the bivouac area, and usual¬ 
ly lunch was eaten m the field. For supper, the men returned to the area. The second method of issuance was 
employed during the 4 day march and remaining 3 days of test. The complete menu was issued before supper 
so that the men could eat supper and breakfast in the bivouac area, and carry only lunch on the march When 
variations were used in components of the ration, the boxes were opened by the subjects and new items were 

exchanged for old items under supervision of the observers. Individual allotment of ration was not necessary 
as group eating was practiced. ‘ y 

d. Preparation and Consumption-The food was heated by two means. (1) By the 20 Men Field Cook- 
ing Set, stove, two-burner, Coleman) and (2) by cooking over a pit fire. Utensils consisted of a frying pan 1 
and 2 gallon pots, and a deep fat fryer. All groups used the stoves at first, but since it took approximately an 
hour to cook meals, some groups expedited preparation by cooking over pit fires Acceptabiilty varied in¬ 
significantly when method of preparation was changed. It was difficult to boil water on the stove in the large 
containers, due to small flame. The open pit fire would boil water in a short time, and it was found that Nes¬ 
cafe, Barrington Hall Coffee and cocoa in the 10-in-I Ration were most acceptable when prepared in boiling 
water. (Because of the altitude the boiling point was around 195° F.) " 

nflfi 1 f .VT test subjects in groups of 8 16 or an entire platoon; most in groups of S, but there were 3 
of 16, 1 of 40 (a platoon) in H Company. The larger groups prepared their food faster because of the number 
of stoves and utensils. The platoon leader assigned 1 person per 8 men to cook, and the «piad alternated at 
performing the duty of K.P. The average time for all men to eat breakfast, 30 minutes; dinner, 19 minutes and 
supper 33 minutes. ’ 
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e. General Acceptability 

(1) Evaporated milk led the list in ratines and nrarti^ll 
of all subjects liked coffee with milk. P r,°1,e Was tumed The great majority 

(2) Jam was well received and none was »..„.„i • 

of crystallized sugar. Army Spread was acceptableWhen product tx,ntain«i an excess 

(3) Beverages had a high rating and low return r- « 

followed closely by cocoa. The powdered lemon and ornnge^™^ Tí beSt °f *he drinks- 
because there was insufficient sugar to sweeten them w/8 Wert 'nuch ,ess P°Pular probably 

(4) V T, Z rff“" WaS made ,0 liquid ^ ^ 

ralL. cler,llye<Z 'foS b^pTT'’“0" "" Veg',,bl“ ^ 'h,s 
b<larls- 8 ’ iOWCd bv Ptas- tomatoes, snap beans and lima 

(5) A/eats-Bacon and roast beef were rater! „ a r- 
group corned beef, ham and egg.s, pork saufmc P VCry Iitt,e in the waste In the next 
with very little to indicate a real preference arnomr th ^ meat and rice v/ere grouped 

are Rrouped ,hoSe compo,^ peculiar ,oZ m °f 'he of mc*' P’- 
us ration was K or something else DehvdrateA •* ^ lls was frue whether the previ- 

with difficulty and were no, weTrcœîïï ™ ^ »ere preplrí) 

(6) Con/ec<ions—Tliese were rated lnw«r 1., 

any ether. Peanuts were rated high 1,^ thTm.ZZ id "¡-'"I1 ,Ha,i“' ,h»" W eating 
were only tlightly lower. I„ spiteBof ihr even 8 ,nen. Other rating 

(7, zi* rrgroup “a whdc‘"d ^ 

I'ish In a special queMto™,*“ H Compnay^tcd' ÔZk hr eereals was not 
premis, cenera, Mills prem^ 

whole whcüTVkÎa'kÏ atric'^TypelTanj1 S 7” 'T,.,",íhM*> 'oII"w'd * K4S. 
party doting Period III ,„d were mnch mo e ât'«lie c ^ C » Com- 
when tried for a time during the las, test per« t“P,'*bl1 SwM «“^e. were well acrepted 

Varia,io;Lwi„. meals, and changes in «cccptahili^ ho, and cold „„lowed the „ends found with 

f. Suggestcd Changes—The following suggestions snmntariae tes, snblects' an I I 
Sausages flat tasting and flavorless (when eaten cold). ™S ”«**“ 

3 w" b",,'8! yü') 'ar8‘' C™ is no1 «' Sood as that in small can. 
4 Z More seasoning would help 

M More grape and orange drinks wonld be higiidy acceptable 
Amount of coffee in ration should be doubled. 

! Z“" Vari,',k'S »' needed ou ,„„ohe„„ menu 

!«) Me: *z2^:,bz:M ^ d ^ ^ ^ 

ao! BaCir ^ 

(11» A salted biscuit would be highly aJp^L ^ ^ 

2 A soup wonld be highly acceptable iu supper menn. 
(13) More chewing gum should be added to ration. 

m) 
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(14) Quaker Oats Company cereals would be highly acceptable even if they were in every menu. 
(15) Type I and II Biscuits should be used in place of Type C Biscuit. 

(10) In the new Supper Menu #5, chocolate bars and cocoa are on the same menu; chocolate 
bars should be replaced by another confection. 

(17) Dehydrated meats should be replaced by prepared meat items. 

(18) A larger package of sugar should be placed in K lunch unit. 

(19) The K meat and egg and K meat items should be replaced by more palatable meat items. Egg 
and meat items should not be used in the K unit because these items should be hot when eaten 
and this is not usually possible. 

(20) A vegetable, pudding or fruit item would increase the acceptability of the K unit considerably. 

(21) Halazone tablets could be distributed at the company commander’s discretion, instead of en¬ 
closed in rations because of the waste. 

g. Summary and Conctusiim-The 10-in-l Ration is an excellent ration and is of sufficient nutritional 
value to sustain a so dier s strength while he is undergoing physical exertion similar to that 
experienced in actual combat. 
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TABUS 14 

ii^g_OF ACCaPTABILm OF 10-in-l ITJ.S (H coum) 

(Score by $ Day Periods ) * 

Aj f .jnd jjc U i 
Indo sure tfi+a 

i:¿AT3 
I'ork sausage 
Bacon 
Ham & 0ßC» 
I ork & egg yolk 
ilgg & meat (K) 
Cheese (K) 
lieat Product (K) 
Meat & rice 
Stpw, àiglieh 
Corned beef 
Roast beef 
horned beef hash 

BiiVSRAQSS 
Coffee, soluble 
Lemon powder 
Orange powder 
Cocoa 

BISCUITS 
Biscuits, Type 1 
Biscuits, Type 2 
Biscuits, C 
Biscuits, ¡«hole wheat 
Biscuits, K-1A 
Biscuits, K-2 
Biscuits, K-3 
Biscuits, K-4 
Biscuits, K-5 

CilRiAL 
IlIíATíD 1,'ILK 

Or ¡i ADS 
Jam 
Ar-y Spread 

dGSTABlBS 
Tomatoes 
Snap beans 
Peas 
Com 
Lima Beans 

Cur F.ICTIC IS 
i emuts 
Fruit biir 
Hard candy 
Chocolate bar 
Caramels 

_ Bwaet Ci.ocolate 

oee par» 7 for Tiethod of scoring 

?9 - S5' 



TABLE 15 

RELATIVE ACCEPTABILITY OF 
10-in-1 ITEMS 

(Companies G, H, X and Y) 

MpoU 

Item Score 

Bacon 
Roast beef 
Corned beef 
Ham & egp 
Pork sausage 
Stew, English 
Mea: & rice 
Corn beef hash 
Pork & egg yolk 
Cheese product 
Egg & meat 
Meat product 

2.82 
2.82 
275 
2,52 
2.51 
2.48 
2.47 
2.44 
2.41 
2 31 
2,30 
2.09 

Beverage! 
Coffee 
Cocoa 
Orange powder 
Lemon powder 

2.90 
2.74 
2.48 
2.37 

Biscuits 
Biscuit, Type 1 
Biscuit, Type 2 
Biscuits, K-5 
Biscuits, K-4 
Biscuits, Whole Wheat 
Biscuits, C 
Biscuits, K-1A 
Biscuits, K-3 
Biscuits, K-2 

Cereal 

Evaporated Milk 

Spread,! 
Jam 
Army Spread 

2.48 
2,50 
2.49 
2.45 
2.24 
2.20 
2.11 
2.04 
1.91 

2.83 

2.92 

2.90 
2.78 

Vegetables 
Corn 
Peas 
Tomatoes 
Snap beans 
Lima beans 

2.89 
2.83 
2.81 
2.77 
2.72 

Confections 
Peanuts 
Caramels 
Hard candy 
Chocolate bar 
Sweet chocolate 
Fruit bar 

2.79 
2.75 
2.73 
2.73 
2.69 
2.57 

TABLE 16 

DIFFERENCES AMONG COMPANIES IN ACCEPTABILITY OF 
DIFFERENT I0-IN-I FOOD GROUPS 

Croup 

Meats 
Beverages 
Biscuits 
Cereal 
Spreads 
Vegetables 
Confections 

G 

2.66 
2.83 
2.48 
2.81 
2.90 
287 
2.79 

II 

2.34 
2.61 
2.01 
2.49 
2.80 
2.74 
2.55 

Score 
X 

2.78 
2.85 
2,57 
2.84 
2.88 
2,92 
2.88 

2.65 
2,82 
2,36 
2.63 
2.90 
2 89 
2.78 

All 

2,50 
2,71 
2.22 
2.63 
2.84 
2.81 
2,67 

TABLE 17 

ACCEPTABILITY OF KMN-l ITEMS EATEN 
COLD VS. HOT 

(G, II, X & Y Companies) 

Itei 
Score 

Cold Hot 

Meats 
Pork sausage 
Bacon 
Hum & eggs 
Pork & egg yolk 
Egg & meat 
Meat product ( K ) 
Meat & rice 
Stew, English 
Corned beef 
Roast beef 
Corned beef hash 

Drinks 
Coffee 
Cocoa 
Cereal 

Vegetables 
Tomatoes 
Snap beans 
Peas 
Corn 
Lima beans 

2.09 
2.66 
2.46 
2.21 
2.25 
2.06 
2.27 
2.27 
2.67 
2,50 
2.04 

2.69 
2.42 
2.48 

2.85 
2,57 
2.63 
2,59 
2.46 

2.51 
2.83 
2.52 
2.42 
2.61 
2,38 
2.48 
2.49 
2.75 
2.83 
2.4.5 

2.90 
2.82 
2.71 

2.79 
2.78 
2.84 
2.90 
2,7.3 
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percentage ra^ed good waste as percentage 
OF ISSUE 
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12. U. S. ARMY FIELD RATION B SUPPLEMENTED: 

a. Introduction 

The ration consists of canned, dehydrated and processed items, and is designed as a suonort 

n £ ZZZZ.'T In TT“ T“ * ^ nonml g„i,o„ ,2 « “toldlK! 
Lh v^rt. Í p™« i( K “»torn.ry to supplement the B Ration with 
the iisuul Field Ration r"' ' i" °rd*rJ0 ^sl!"' t[le P"ss'hle diet for the control group In this test, 
“,,Le'd.nrÍ v*riety «I i™™ meats, fresh potatoes and onions, 

n oran8es and additional quantities of canned fruit and sugar. 

i u. b' Cfnt?Mnies Teated-The control F Company subsisted on this ration throughout the entire test 
In addition, E Company used this ration during Period III following 3 weeks on K raZ 

Company 

F 

E 

Week of Test Period Used 

L 2, 3. 4, 5, 6, 7 and 8 
4 and 5 

Basis of Daily Issue Per Man 

4800 calories 

4800 calories 

during PrulodTand'Zim'd fíuwnÍT “'““r T“' «f“«*« *<■ ««* oí other companies 
48(X) calories per man per day. ' ^ ° “ ^ ‘ US ratlt>" WaS a'WayS issued ut an average level of 

C'imn r d' PrCJhn“tkm anf ^()nsilwl>tion—Food components of the supplemented B Ration were trucked from 
prepararon Rariom dump.refri«erator tr^k «t F Company, and were issued to the kitchens daily for 

Fiefd Ranges ÍM lQííTTh! ^ COmpany aS a miit aild "oo^d on standard gasoline 

Service 

sz: » s,a"di"e ^ - --1 »» 
pared to allo^ZoÍ he^ninaf^11“1* VarÍab,e’ dept‘ndinK on “Ppetite. Sufficient fötal was always pre¬ 
pared to allow second helpings. Accurate consumption data were obtained for each comnanv as a will« 
Average nutrient intake per man per day is listed in Table 18. It will be noted for both F .,„-/f r . ' 
t mt the average nutrient intake is well above the liberal allowances recommended by the National fiZardi 

tlZ did F Company.' ^ 3 ^ 0" K ^ ^ -rage abj Í^Tt“ 

e. General Acceptability (This ration was not one of the test rations), 

mus, fuvurÂ;' 

^ °f i- »-p..h,e zr gmzzfxz 
kraut. Canned vegetables'wOT^IrarwclrHkwrthsn''»!1' t°T bl'a"’¡- ‘'t™1*. spinach and sauer- 
vcry well cm ■Mimed. Contr.rg to'^ ^ ^ 

I* ellminZÄZ^r ZcilrrusTUZilZlir» Tm°" S'mi'StimS 7s «“• imsvdcrcd egg, cither 

French toast Despite all efforts of highly trained personnel fcyw'eTZZ rend.Trt'vCTy'lZptable5 a” 

,e ( ’, ° 'TZ '7 “ íiS'M'r P'“1«- more stable nnde, s.„ag l li , ¿r Z mriZo 
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g. Summary and tonduaim-ln its highly supplemented form, this ration was considered extremely 
well suited as a control ration and would undoubtedly meet with favor in any theatre at war as a rest irZ 
or support «r. -.«on. Onmuents of the men In E Company »ho had previously subsisted on K Hatta fm 3 
weeks were highly favorable. u nauun ror o 

TABLE 18 

AVERAGE NUTRIENT INTAKE OF SUPPLEMENTED B RATION (PER MAN PER DAY) 

Co. F 2d 

3d 

4th 

5th 

4,020 130 

3,790 126 

3,780 122 

4,140 126 

■84 26.1 

92 24.3 

•94 23.7 

.94 25.5 

8,240 2.14 

7,890 2.04 

8,710 1.93 

6,520 2.16 

2.49 28.7 

2.62 28.3 

2.53 26.6 

2.62 29.8 

ÔÍÍÍÍÍÂ?* a 10 dTi.Sît*p' cm* of E Company 0 Cuortn iiswt! worn 4,800 per man. per day; diffère Ference between fuue and consumptiun due to kitchen and plate 

141 

115 

81 

94 
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APPENDIX D 

Stetion II 

WEIGHT CHANGES AND CALORIE CONSUMPTION 

llntion 

Company 
Coniumptlon 

Kind Inuc Duration Calories Trend 

Weight Change 

Lk. per. Wk. 

Y 
X 
C 
E 
E 
C 
X 
Y 
Y 
X 
H 
H 
C 
X 
Y 
F 
F 
F 
E 

C Exiier. 
C Exper. 
C New & 
K 
K 
K 
K 
K 
K 
Mess Tin 
10-in-l 
10-in-I 
10-in-l 
10-in-l 
10-in-l 
Supp. B 
Supp. B 
Supp. B 
Supp. B 

Exper. 

1-1/3 
1-1/3 
1 
1-2/3 
1-2/3 
1-2/3 
1-2/3 
1 
1-2/3 
1-1/3 
1-1/4 
1 
1-1/4 
1-1/4 
1-1/4 
4800 cals. 
4800 cals. 
4800 cals. 
4800 cals. 

3 
I 
3 
3 
3 

weeks 
wee*, 
week* 
'veeks 
iveeks 

3 weeks 
1 veck 

11 days 
IO days 
3 weeks 
5 weeks 

10 day* 
2 weeks 
2 weeks 
2 weeks 

10 days 
3 weeks 

19 days 
2 weeks 

2910 
3937 
3173 
3199 
4161 
3250 
3833 
2884 
4429 
3427 
4120 
3920 
4400 
4420 
4.580 
4020 
3785 
4140 
4360 

slight increase 
level 
level 
increase 
level 
increase 
level 
level 
level 
decrease-increase 

-0.6 
-0.4 
-1.2 
-1.9 
-1.3 
-0.9 

0 
-1,3 

0 
-1.7 
-0.8 
-08 
+0.1 
+0.7 
-0.1 
—0.8 approx. 
—0.4 approx. 
—0.4 approx. 
+ 1.1 

1. INTRODUCTION: 

Change in body weight gives the best available measure of calorie balance. Loss of body weighr 
indicates a negative balance, whereas gain indicates the opposite. While it is recognized that water loss may 

ofTv o t ge Ín rÍght ÍOr Sh0rt “ iS 1,01 that in metabolism were any git at significance in the present test except perhaps during the first week. 

Sillce “ “ ”°t known exactly what proportions of fat, protein and carbohydrates are lost from the 
xly for a specific quantity of weight loss, certain basic assumptions must be made about the relationship of 

weight lost and calories ingested. It is generally believed that the chief constituent lost by the body during a 
period of negative weight balance is fat, but that some protein and carbohydrate are lost also. Students8«»! 
metabolism have used the standard of 1 gram of weight loss equalling 8 calories (Le. the loss of one pound 
indicates a negative balance somewhere in the neighborhood of 3200 to 4000 calories). ^ 

2. METHODS OF WEIGHING: 

In order to have conditions of weighing comparable in all companies, the practice was as follows- 
ZTwZT- We,g morning before breakfast. They urinated prior to their assembly at the weighing 
ix Weighing was usually done in the recreation tent in the bivouac area, a platoon at a time. Men removed 

taken°toUsf “"f shorts,Subji>cts were weighed on field scales of 300 lbs. capacity. Care was 
ha, ‘hey WfrC ]CV¿' ;U,d were checked ^iore use for accuracy. Ordinarily 2 scales were em- 

p yed to expedite weighing. Each company was weighed on the morning of their fitness test days and 
after the first week, twice during every week of the t *st. y * a’ 

3. RELATIONSHIP OF INITIAL BODY WEIGHT TO LOSS OF WEICHT. 

ou the inST», wf5' WeÍght ,dUrÍ,lg “î PeTÍOdt °f 8tendttrdiztd “»d energy expenditure depend 
Xin L s a 1 J tl Sei 7 Z l,ndTei8 t)- Since ,he basal ener8y ««tput for larger men is grmter 
h.m for small, and the cost of some types of work is similarly greater for heavy men, the weight trend for 

g »up of men on a fixed work schedule and a fixed ration intake will be influenced by the distribution of 
Appendix D II 
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light, medium ami heavy men within the group. Consequently the weight changes for subjects grouped ac¬ 
cording to initial weights are more meaningful than averages for a whole company. This may be seen in the 

ZtlpLfTÍ fi T?* uT e“Ch.;TParny ‘ï, Whkh the men were distriblJ‘ed b> 10-pound class inter¬ 
vals (I igs. i 6). The weight loss is higher for all heavy men than it is for those about the mean, regardless 

ÍaiverTin TahTl t aCîUa,ly garined wdSht- Th‘‘ Patern of trends for the entire battalion 
is given in Table 1. Table 2 gives the distribution of weight losses for all companies in 3-pound classes. 

as initial Were"'a,yZ‘d further b\ mU,tiPle re8ression «methods with reference to height as well 
hliabt 1 WÍthÍnTmpar,ly partlal c'0rrelati0n of loss and initial weight independent of 
height was 0.66 and he partial correlation of weight loss and height independent of initial weight was -0 27 
Both of ‘hese correlations are highly significant (P<0.01.) The first correlation means that among men 
of similar height in the same company, the heavier men generally lost more weight. Among men in the same 

wnrdTTh °f T n t a ^eÍRht' the Sh0rter ones te,lded t0 lose more weight than the taller ones. In other 
words, the men who were above average weight for height tended to lose more weight during the test. 

If a lar^mlbeTi ^ ^ áiHí™Ú «^panies might occur from abnormal distribution. 
If a larger number in a given company were were heavy for their height, the expected weight loss would be 

frih H eVen h0U8h the T" C0,npa"y Weigh* were the samt‘ as a,,0ther company with a normal weight dis- 
or each 7^77x7! 7 ^ ^ ^ Whi,e there are sli8ht »rences in the distribution 

™" pa, y f(.Ta ,le 3) the, agreement of the pattern is such that variations between the com¬ 
panies would not affect the weight loss. 

4. CALCULATIONS OF CALORIES CONSUMED: 

Methods used in calculating individual and company calorie consumption have inherent inaccuracies. 

a. Data upon which the calorie consumption calculations were based may be inaccurate because 
of sampling and other random errors. oecause 

b. ’Hiere is a variation in weight in specimens of the canned and packaged components. Another 
variation is the quantity lost in the container and mess gear which could not be checked accurately in » e field." 

c The item consumption figures may Ire inaccurate. This is probably not of significance since the 
internal checks of preferences, quantity eaten and waste returned, agree in a satisfactory manner. 

., d\ The workLactua,ly done may have increased in difficulty during later stages of the test and 
arge variations may have occurred from one company to another and in the same company from time to 

time even when the scheduled activity was the same. As the physical condition of the men improved, there was 
a tendency for the officers to require more vigorous work; hut this was a gradual and somewhat irregular 

the Test 1 '"i T TTr 77 exPenditure did not alter significantly in any company during 
the test, and it undoubtedly varied somewhat from company to company. 

5. OBSERVATIONS: 

Fhe average weights of men who took all tests and were weighed on each test day are given by 
companies in Table 4. The weights for the morning of Test 2, the first day at Topside and last day on the 
pre-test ration, are used as control weights for comparison. V 

Ail Iost wei^ b^ween Test 2 and Test 3, E and X Companies losing more than F. 
Between Tests 3 and 4, all companies lost weight, and none differed in their loss from F Company. 

In Period II, between Test 4 and Test 5, significant gains were recorded for E, F, H and X Com¬ 
panies, with E gaining more than F, and H gaining less. 

All companies lost weight from Test 5 to Test 6 (Period III) with E, C and Y losing more than F 

Company0“™8 ^ 8 °f ^ ^ COmpanies lost and all lost significantly more than F 

6. WEICHT CHANGE BY RATION, AND BY CALORIE CONSUMPTION: 

Weight loss or gain is determined by the relationship of calorie intake to expenditure of energy. 
A regimen of hard work leads to a loss of weight when the calorie intake is less than the calorie expenditure. 
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Nation d,*,* ‘imt „Kf S ?,•*? ™"r P'T "l“" d“ÿ, f" ,he >«“■ 1 ««I III. «ntl -«I B 
f,.r t| p . , . K ^ ai ,ts ■suPP0rt area ration. The initial weight loss common to all com 

was about m/ T "! E C°,npa,iy> Duri"« the first week when the average calorie consumption 
was about 3000 calories, the weight loss was particularly sharp. There was a steady rise d„r,W P,ri ï L 

B ... 

" CTZirr1''.i" ^ ... "‘e 111 *™ available .1,.^1,, ' as, ^ 
<,‘lBol a ;o, T1 ■ ' * m“ "r“ r! «*** “ « law acceptability d„ri„g the ^ 

. .) t,t was a general trend downward of mean weiBht of all companies while on K Kation 

o,.,ire period, ^cÄtl/^SZ 6 ^d" “T 'l 

fUring the firSt week’ ilIld « gradual'decTease dSg 

cycles calorie consumption averaged just undei 38(í ^û'.d'dim" wiT ^ ^ tW° 
mainder of the ration test witnessed’ano^ - 
calorie consumption rose to about 4140 calories ner rliv Í .,,.1- „if i * . ddy ^ Ponod III the 
tin., for the last partial cycle „rechic e r wi , ^ , matl°n reSardi»R d>‘‘ calorie consump- 
short intervals thíre was no consistent relationshinof ï"0'UMÜ" í°Ut ,tS relatlonshiP to weight loss. During 
underlying trend of weight loss throußhout the t t ^ Wlliiinf Ca <î"e consumPtion to changing weight. The 
thm tor F Company weit o.lüdm^Zn 1 ^ 
same group of men. ^ ' ukht averages were obtained from the 

chanjrc, During Period^ I. til w“''“',"» "1!^^ r'HiTTIht!"* m"S'""p,i,‘" “'r1 W,!ÍS|1' 

was a slight gain in we^ht The calori^consumnhVw 7} U# "*■“ to 8 m™> «h*» PWW » there 
the subjects ate New C Ration ! T™? “ "**«' “* **” *%• D«rtW Period HI, 
a fairly constan, weigh, less slightly gMtêr Hran thL, tnî P M .. 331,1 d““y' Tllm' w“ 
.. 1- ..g the las, dn*g the 1 ^ Cal0r,t' ^ ® - 

issued as a .üliÄ nTeMimes' “an 8-inTüö ^ TT m' ST^ ^ 10 ^ ^ >" » - 
Period I, while the calorie consumption averaged inst'over ' 4000 .'7" ^ ”as Kradual “nd regular for 

flic weight loss oocuired more rapidly, and oominuod even dZ,g hëtetTl day^the tet'T T 
calorie consumption had increased ,0 4650 over the 3925 level of the m"i‘g MÏa» Äh 'Tïï 
C.n,npa„y s,mw» sume ,neons,s,envies in the relationship of weight °' » 

of all companies,Ca^ns^wiiiciêcoóthiim^thruughont ÄTi^iterfTg1 dT""“ "T dr'’P ^ 
averaged 3580 calories daily for the period When 10 in in,- f ‘‘graduid nse 111 calorie intake, which 
average 4425 daily, and a gain in we^n fohow . 1 T " , T eaten’ calorie ^sumption rose to an 
gradual decrease in weight while the t-L 0ne'wfk di™io™ of Period III witnessed a 
Ration was eaten for 1 weekKRattn LT'r^í1011 TT ***7™ 3800 and Experimental C 
choice was ExperimemtaufRa^X C Y ** ^ —s 

te 3 day'- ..* °I »IPriv consnmptimraS w^T^s^“5 ' ^ ... ^ 

No definite 'Jin'^ bl“vanmí for''Z disme ^ t™'8 f"“, * ^ ha<l ** '»w«' calorie intake. 
Pcriid I, When 10-in-l „0 rations 8 men, wT ^ “fT* 

it tr" ““S Td - — ihett 
P 1 T tldy (0ne rat10"): thouRh thc mean weight rose during the last 3 davs of 
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SasmtS ¿“T Tuft Whe" the ,,U;n 7,re ratht‘r inactive. In spite of the increased consumption of calories 

S t; "it is itthe we,ght did not “e* y ^ ^ in 

Figs. 1-8 give the weights by 10-pound classes on the main test days. Bi-weekly weidumis reflect 
changes within the periods. These have been plotted in Fig. 6 for Y Company for the entire fest to reveal 

The ttorf rightS PreSentS th™ d^ companies. Bet 

A-ta trend whicli apprared in all companies during Period III was the weight loss during the 
4 day march 2-6 August to this company). This decrease in weight had been overcome to some ext™ dur g 
the rest period preceding the final test. , uurmg 

7. A COMPARISON OF THE CALORIE INTAKE OF THE LARGE AND SMALL MEN: 

Since there was a constant tendency for heavy men to lose more weight than light (Figs 1-8) the 
calorie intake of extremes m these 2 groups was studied in all companies with individual calorie data The 10 
heaviest men and 10 ig test men in E. G, X and Y Companies were selected. The average calorie- ^sumption 
of these groups on different rations, issues and periods are given in Table 5. Contrary to what might have 
been expected on the basis of size (weight), in all instances when the difference is significant the heavy 
men had a lower calorie intake than the light men. Several reasons may be advanced to explain this finding 

expenditure " ^ ^ ^ ^ WÍth higher thyr°id activity’ with high- resting and working energy 

b. Assimilation may be better in the heavy men. It is a common observation that some Ikht men eat 
large quantities while the heavy men are not always those who eat most. 

c. The activity of the light men may be greater than that of the heavy. None of these speculations 
s supported by data obtained in this test, and no final explanation can be offered. The quantity of food (cal¬ 

ores) eaten varied significantly from person to person, but there was no correlation between body weight and 
calorie consumption in the subjects studied in this test. ' gnt Jnu 

8. VITAMINS AND PLACEBOS: 

III TherJable 6 Sh0WSfthe Tit' trendS °f the gr0UpS in F ComPa"y given vitamins and placebos for Period 
III. There was no significant difference in weight changes for these 2 groups during this period. 
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TABLE 2 

DISTRIBUTION OF WEIGHT CHANGE 
Test 2 to Test 6 (Ail Companies) 

Range of Weight Change 
( pounds ) 

Percent of Men 

49 to 412 
45 to 48 
41 to 44 
-0 to -3 
-4 to -7 
-8 to -11 

-12 to -15 
-16 to -19 
-20 to -23 

_r£4_to_-22_ 

0.2 
0.8 
7o4 

33»0 
34.1 
11.8 
7.1 
3.6 
It 2 
0.8 

TABLE 3 

INITIAL COMPANY WEIGHTS 

Weights 
E 

Company Company 
X 

Company 
H 

Company 
G 

Company 
F 

Company 
221 - 2^0 
211 - 220 
201 - 210 
191 - 2C/0 
181 - 190 
171 - 180 
161 - 170 
151 - 160 
141 - 150 
131 - 140 
121 - 130 
111 - 120 

3 
7 

10 
17 
14 
25 
22 

5 
2 

1 
1 
0 
1 
3 

13 
18 
21 
34 
22 
13 

2 

1 
4 
4 

12 
24 
27 
22 
17 
17 

2 

3 
1 
5 
9 

18 
27 
24 
26 
12 

1 

1 
4 

10 
22 

23 
30 
14 

8 
2 

1 
1 
2 
4 
1 

11 
13 
26 
25 
23 

5 
3 

TABLE 4 

AVERAGE COMPANY WEIGHTS AT TIME OF FITNESS TESTS 

Company 1 
2 

Control 3 4 5 6 Loas 

E 
F 
G 
H 
X 
Y 

153.5 
155.2 
152.5 
150.4 
151.6 
151.1 

153.9 
155.8 
152.6 
150.9 
152.4 
150.7 

150.1 
154.5 
151.4 
149„0 
148.4 
150.0 

148.1 
153.3 
149.7 
148.0 
147.1 
148.9 

151.5 
154.1 
110*0 
147.2 
148.6 
1^8 f 6 

146.4 
152.7 
146.5 
145.3 
147.8 
146.0 

7.1 
2.5 
6.0 
5.1 
3.6 
5.1 

Underlined numbers indicate that the change was not significant 
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table 5 

AVERAGE CALORIE 00fCl«PTI0N 

TABLE 6 

wMi'Ani viTAJitríf VS. riiAUûDU íTKIGHTS 
AT TIMES OF FITNESS TESTS 

Teat Placebo Vitamin 
1 
2 
3 
t* 

_1_ 

155.4 
156a 
154*0 
153.8 

_j^o 

155.0 
155.4 
154a 
152.Ö 
15'i.O 

6 
- 152.0 

Li» indicate« period ot rtUjlln lldolnlJtr,tion< 
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FIG 7 
TRENDS IN AVERAGE WEIGHT AND CALORIE CONSUMPTION 
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TRENDS IN AVERAGE WEIGHT AND CALORIE CONSUMPTION 

COMPANY F (CONTROL) 
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TRENDS IN AVERAGE WEIGHT AND CALORIE CONSUMPTION 

COMPANY 6 
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TRENDS IN AVERAGE WEIGHT AND CALORIE CONSUMPTION 
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TRENDS IN AVERAGE WEIGHT AND CALORIE CONSUMPTION 
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APPENDIX D 

Section III 

IHY3ICAL FITNESS TESTS 

SUMMARY OF RESULTS 

U INTRODUCTION: _____ 

crrHrSS ^ .» „my 

xz sztir* ttr «jto» 2rs 
kept constant Äh ZÄ.T T* '» f»"»» « rigid sc, o, L,l,dsZ7 «* «"« be con- 

Hie Army Air Forces Test and dJT”’ (A„detaiIed description of the Harvard Fati^^i^k faCt°rS WOuld be 
be found in Mctlinds- auj ^Ground For«.» Test and the tThnÜ , T Lab','rato'>' »ap Test, 

the **£«■ ™ T“' »»<1 AGF Tes, 's^t aPPa'd“' «—» the 

control, r « »'1 tneasnrable or subi«, ,„ 

c. Motivation or will-to-do which directs ^mg OUt the des^ated exercise. 
Each of the above categories can he »> i- 1 ^8°11 to carry out the task. 

w »eh accurately separates the different factors T lmitlnR factor in Performance, and no test has h 
one or another of the above cite»,,,-; actors- To some extent, compensation e.,, . ttSt , been deyised 
poor physique and physiolotrie stfr ^?S stronK motivation may make for he»» up or deficiency in 
and physiologic status Exceller t \ h*n, that whicb may occur with poor moti T perionnance with relatively 
tivation is good. To L“ ->' ^ - ^ Ï ^ ^ ^ 
to-do is impaired, no fitness fe» ’ n ent physi(iue may cover a deficit u/l ,phy que’ Provided mo- , fL ,hc lit; stdtLrr phy;r °r ph^ ^ ek M"s- ",hc wa- 
although good performance is the f i P .lysical fltn,‘ss and motivation are both of 
scrutiny, “ ,he «Orto», the fnctors which Z&Zt ° “PrT ,mP°rtance, and 

, Many tests have been devised n, • ^ °f d“«' 

systematic appi l^ZÍ Z 10 ««™t ^7,' * T“ 
on overall fitness. This rating was li T ‘T œ,nPaily officers and the observers' Í i N° 0nIy Was this 

.. -- “ n,™ StÄ 
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eiivironnientitl factors, of both the’thwíuml ^affected by a number of 
state of rest or fatigue, degree of trainine oresenee nf the subject. The motivation and morale, 
influence fitness. Perfnrmance is uff^ed by the externa] rieim'" w,;,v‘ll,‘sct;lllr' a,:<1 «*■« ulcuhulisin all 
.., -ain, and tdtltude are of tn.rW tan^tanL Wtf , ^ I* .. Ways Cl»,hl"*- heat, »Id, 
elothint;, sht«, soft or firm terra, iTnf Id Ï.dé Æ TÍ f n"":Í,IR W 
fected by the sire „f the horfeontál h.r its l eTab'. ? Z? "**■ !** »™ple exercises as ehinning are af- 

the grip, and whether the palms face front o, bat-k. Whm suclf h,elmsWh“ye'ir,b<' ^ in 
these tests, specific mention is made. "ttVt lad un e^ect 0,1 performance in 

2. RESULTS: 

a. this JetXl^rends'mrfZges'b^ ,ïï“'y will be presented 
study of the tests, including the individual comnonents •md W1 >e dlseussed- A complete 
ject of a future report. ' critKjue of the scoring systems will be the sub- 

rating of good, fair or pom"^116.^0^ arexpresIkm'ofT n" ^ C.°inparfS¡)n ra?er than as indices ()f absolute 
the stated belief of the battalion and line officers that their Croons w - Perfect fitness- If was 
very high morale at the end of the test and tlm ill • 1 m J" eXce ent P^ys‘cal condition and had 
the course of the test, regardll of theh toll ratio rTr ^ T’f 0VeraH -’P-ovement in Imth during 

what low morale and poor performance (see paragrapíX'^’ ^ 1 W>,nPany hiUl had U IK‘riotI of some- 
of every ZslT °u" ^ Wh° in all components 
duced the subject’s scwe, but faüuiTtodo tlm^narcb* hrC ^',n'ie march in the AGF Test re- 
Test because of an injured hand eliminated this* subi °. 4 spniinet aniiIe or to do the chins in the AAF 

subject was required to take what tests heœdd for thl ÍST 0^7 77 °f ^ tx,mpany mea»s- Such a 
ject, engaging in all routine activity and subsequent fitness ie ' *’ 1** .COntlnued as 11 regular test sub¬ 
platoon averages (Table 2). Table 1 d and Table <r i * ‘ tS‘ 1'S scores ln Iater tests were included in the 

those subjects who enguli in all tests, and the averages 07^11^ ' ^ average scores of 
regardless of whether any were dropned from the m f 1 f 7' ))e?tS W1° t<K)k a Particular group of tests, 
to undertake any earlier series of tes s In Table 1 there bíl 0,'ly.part (,t Iater tests. or who had failed 
in .he earlier iex.s The early 4 »P«ially 

agreement with the company means (Table 4) This indicates that th,,. r i lta reasons were ln close 
produced by xubscypient e.iminailnn from ihe iexi of men f^JXÄZZT ““ 

pany. A eomparixon lohnen'sramforrestTdonlTrc^ “'L,“"11“"'“- and *” “Müional time by Y Corn- 

side xhçwx a decrease in ail »“ml“. nrLl^Tctd X ^ ^ “* ^ 
crude data and statistical analysis). The rWreic* . . . d ^ were significant (See Tables of 
in breathing at higher altitude (2700 feet hißher) Tb» t0res scarce ^ '»dicates the increased subjective distress 
were higher in Test 2 tl in tÍ,i , ^ ^ a tofaI1y erroneous picture. Pulse rates 

the dyspnea and general feeling of distress caused ^ W°Uld haVe been anticipated fr<”» 

was run in a^^tZpTtodeSe theSecÍ cÍaedim 7 T* ^ ?.**'* to Test 3 (7 ^ later). This test 
from rations might have been 1n^ZT7J° t 'fî’ ^ ^ ^ lar«p changes 
parues, which had decreased niost kTl lo Te f 2 sho 7 ^ f ^ eXtra day' G a"d X Com- 
Company. It i, impossible to assign this improvement to a similTf Rreater imProv™.t than F 
proportioning the responsibility to the several probable factors- ’ "" ^ " n° °bíective "’‘^«d of 

(1) AcclimatiVation to altitude, if the only factor, might have brought the scores back to the initial 

(2) The learning curve, overshadowed by the effects of altitude in Test 2, might be showing its 
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S M ""l1 fi";r ..i'y iml’rov''d ‘lu,1"B ** ««* «f training and rognlar hours. 
( ) oíalo with regard to the Stop Tost iinprovcd. It was hiked on universally as th- toughest 

„ ^»«*4 Ä.7 ‘""“vi"g 

(I it ion than 2 weeks bd on" A Í2V br^kfalTof o" f'T the men w<'r<* »» ^ «>n- 
soldiers and officers of the company. ‘ 1 in°IaSSeS was b,anitd fw ‘h'^ change by the 

of ration. StT °n the St<’r TeSt I" 1,11 -‘"1^« -K-U- 
Changes from Test 4 to Test 5 HV >, in 1 V ‘ ^ COmpanics with thp ^^est initial score. 
The scores for E F a ! Y ' ’ ’“T “ U:!KÍenc>' for continued improvement but at a slower rate, 
slightly. * companies increased significantly; the others held their own or improved only 

proved thei/scon^l^L Í1"1^ T? * 1°' ** ^ tCSt 12 ^ AN «„npanies im- 
companies endX F 013 ví£l ’ u" ^ ^ 1*»«°» ^ all 
from Test 2 to Test G. C, X and Ÿ improved more than F. U>m *0 pluCt‘ AiI SW,r,'S int',t*ased 

Curiously thl^vlcf no'score of Ton mv telt TtT^a,ÍOn Tl’St 2 « in Table 8. 
thi' 5 minutes of work which most subjects did The ^ """ m ,K> acllievt‘tl h>' an.v man who completes 
pulse rates which give a score of 85 and none was sTT 'r ^ y P°SSÍble co,nbi»“‘fons of time and 
Test in Methods and IVomhire) ^ <,f tests (See ^->8 table for Step 

c. Army Air 1'orces lest—A comparison of the scores on Test i ...,,i t » o , i 
company mean, „ccpt lor F Company which showed „.rilling i„LJ Uc I“ g„ “forT and F cT *" 
were not significant the others were «iin.if;,.,. . i , w h , „ ‘ cnanges tor 1* and L Companies 

S—1“ liras«; tstïïESHï 
liclwoen Step T^rií X Ormp^wiLT’oT ^ f “",d T“*3 “«*>“»"™> *. di«m 
shill, or had minor niictuations. WUht il would appear"thal'thTrffeT'í1”" mm:as';_<lll‘l'r5 remained cm., 
come in the Step Test scores of the AAF Te«i • i i (db t't (»f increased altitude had been over¬ 

shoes interfered with pXmunce I tiift Tc t 2 ^1 d ^ track and 
comparison. rather than Test 1 gives u better baseline for subsequent • 

Ac only one o' * ^ ^ i E C™P“>’ «» 
on Step Test scores, (decrease) and AAF Test scoreV (increase) by F Comnanv" Th-6 mWSl"K trt‘,,ds shown 
too great dependence upon a single test as an index of filmic \>1 ^ / ^ Y SCm‘S f “ warnin8 aßa™t 
in the morning between tests in the 2 platoons taking the Stet, Test nÜl “’"f1,10" certai,,1y did "«t improve 
the AAF Test first, to cause the divergent ... n . S p 1’ St f'rst, and decrease in the other 2 taking 

in all companies, regardless of ration, during Perimi I ■ 'iricrease in^Ste^Test l,ad improved 

■ Wh',r™ «* )AE T"S' * ~ ... die la. week, and mcTcamTduring Ä Ä ““ 

..« '»'..."n,:::1 „,o ^ - * 

V Ormpany Improved significantly in score from Test 5 to its estra t.st, 12 days ialer 

r„7 
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from its extra test to the final one, though its overall improvement from Test 5 to 6 was significant. The scores 
of all companies throughout the test showed a consistently parallel course, regardless of the ration tested. 
The distributions of all company and battalion AAF Test scores on Test 2 are given in Table 8. 

d. Army Ground Forces Test—The AG F Tests were not run at Camp Carson so the initial effect of 
altitude cannot be ascertained on this battery of tests. 

Scores for E Company decreased from Test 2 to Test 3. All other companies improved, though G 
Company increased less than F Company. The 2 companies on K Ration (E and Ci) were not eating as much 
during the 1st week as subsequently, though it is by no means certain that their morale also was not poor 
during Test 3. 

From Test 3 to Test 4 all companies improved, and all others improved more than F Company. 

From Test 4 to Test 5, F, H and Y Companies improved while X Company decreased in scores. 

Y Company showed no improvement from Test 5 to its extra test. 

E, C and X Companies improved while F decreased from Test 5 to Test 6. The 3 companies which 
improved from Test 4 to Test 5 did not improve from Test 5 to Test 6. The companies which did not improve 
from Test 4 to 5 did improve from Test 5 to 0. 

With these exceptions noted, all companies showed a consistent and significant improvement 
from Test 2 to Test 0. 

AGF Test score distributions of the company and battalion on Test 2 are shown in Table 8. 

e. Sum of The Scores of The Three Tesis—The total scores for the 3 tests were recorded for each 
test (Tables 1, d, 2 and 3). These scores tend to increase in a much smoother manner than do those of the 
component parts presented above. All companies improved significantly from 1 test to the next except E Com¬ 
pany from Test 2 to 3, X Company from Test 4 to 5, F Company from Test 5 to 6, and Y Company from its 
extra test to Test 6. The scores are closer together in Test 6 than in Test 2. 

f. Effect of Different Rations on Fitness-From the foregoing discussion of improvement in scores 
of the various fitness tests throughout the course of the ration trials, several points emerge. There was a 
strong trend towards improvement in fitness regardless of ration, and regardless of changing from one ration 
to another or staying on the same ration throughout. If any ration as issued and consumed had any ill effect 
on fitness, it was lost in the general improvement in fitness which occurred during the arduous program of 
activity. The only possible conclusion is that all of the rations when eaten under the circumstances of this 
test, were adequate for maintenance of physical fitness and activity normal for troops in arduous training. 

g. Other Measures of Fitness—In addition to the standard fitness tests, other activities throw light on 
the physical condition of the men. Ability to make a good score on the rifle range was retained throughout 
and in some companies improved regardless of ration. No ill effects of any of the rations tested were seen in 
rifle firing (See Appendix D, Section IV). Even more impressive was the increased ability to complete the 
marches. During the early stages of the test there were numerous casualties on the marches. About 80¾ of 
these were from trauma (blisters, sprains, strains) and 20¾ from exhaustion or physical inadequacy. On the 
last march (90 miles in 4 days), several companies finished with all men who started; and the only casualties 
were from injury (strained muscles and ligaments, sprained ankles). In the whole battalion, only 3 men failed 
to finish the 4 mile march (AGF Test) on time during Test 6. No one who worked with the battalion could 
fail to be impressed by the remarkable change which took place in the subjects during their period of hard 
work in the test area away from the distractions of a permanent post. A miscellany of army specialists, most of 
whom thought that they were being reduced, at least in glamor, by their assignment to infantry, were trans¬ 
formed into a tough outfit, able to carry out arduous tasks, greatly improved in physical condition and with 
high morale. 

h. Officers’ Ratings of the Test Subjects’ Fitness—It has been our contention that an alert, interested 
officer who has worked and lived with his troops long enough to be familiar with them «*• give a better evalua¬ 
tion of their fitness (physical and mental) than any fitness test yet devised.* An attempt was made, therefore, 
to obtain a roughly quantitative estimate of each subject’s fitness on the regular test days from the company 

*Aimomd Medien) Rrarnrdt Laboratory Report on Project #5, Sub-Project #5-29 - Development of Test» to Evahtale Phyalcal Fitnen In Men. 
10 March 1944. 
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«II hLuhI ability a"'!, Íhe more’^rirtly ‘pbysT™I “mTi “nd f Were ^ 
sidération. Since the cadre of line officers „„d l™ Y. P y . “¡tn¡”l,es of f,tnes* Wl!re taken into con- 
pnor to the beginning of the ration trials this „ni no,,com,niS!iloned ««¡eers had not been with the subjects 

k»ow the men. (:ha„¿, in tT/s" t'm the <>ffi«trs h“d to 

d,ffere,,t mZl°:U: hllV“ -luced the oonsistency of'msults to some'degrw. 8nd ^ °f 

fitness tests for the hist 3 to 5 tests on all hut F Company "xhe di t ^^1185 .-° th? 8um of the scores on 3 
somewhere in the process of transcribing and sencir'i Mo Omaha The ^ œmpany Were lost 
company, which had been organized before the othm The r ’ a f CO,,sistent|y hi«h »' ^is 
'«ting and sum of scores on the various tests Snm,. 1 g K K<‘l,K‘ra, arment between the officer 
«vina, prevents any «»paHt.m 5 ^ "* «» «»* 
lests. This validate, the concept „I a „„„I "L, TÍ ' ÜL ,, 7 /""0W ac"“1 sro™ *«« 
this type is obviously not of a strictly quantitative nature , t ,° |udge fltllesf in hls trooPS- Information of 
3 «radt,s (,t iit"{‘ss would probably have given more comùarrhh!'! °f lhc rneuni,,K <,f 
procedure to get an estimate from the officer without ■ !< !,U 11 was tlïe specific purpose of our 

i. Own ers' Hating of TeTsÎZ F 7 ^ t0 ^ to at hls opinion, 
m all companies and recorded on the daily ration questionnéAmad® by the observers 
tbe data are not complete the observers’ ratings of fitness were I Appendlx P duri"g P«r‘ of test. Though 
I I,nr nwn line and „„„„.„missioned ofiiœr., and showed ,k», aBn^eiTwilh ïhe"f ^ 

hxamples of ratings of physical fitness- Pont with the actual f.tnea test ,co™. 

Company 
G 
it 
X 

Observers' Percentage 
Poor Average 

•Î 30 
J7 38 

77 

Good 
57 
45 
IB 

Poor 
I 
3 
0 

Officers’ Percentage 

A'cwge Good 
M 50 
I-* 83 
18 g.1 

«„d were «ir:i“Äi;r^::ÄTn,rr' "a,d -1 -1« 
',““re aequauitance with trooPs to appraise their fitness The ' »'dicates that more is required than 
f'tness is acquired or developed by the experience of exerdsing Tmmand. ^ J'udgmeuts on PM«! 

decreases ^whl/increasíng^years! if 1f;°VVn ^ ?? *<*«**» *** PMcal fitness 
exercise and training and how much is a natural phenomenon of adnTn f ! "* “ °WÍnR '° lack of 
relationship of age to fitness for the 3 tests are preSeù3 n F Lr 5 TeS‘ 2 U"d Tcst 6 on thc 
f'tness beginning in the middle twenties. It is strondv sul, s Í training there is a decline of 
tnbuting to the higher scores made by F Company was the hmmr r°m d,ese flgures thal 1 of the factors con- 
tended to have higher scores on fitness tests The imnrovemenf w/7331 i°fin 1,10 ag® gro»Ps which 
higher in the older men so the effect of a^fhi ^ ^ ^ ^ 

on clinical examination, Company on^Suppfemented'» ÍT i1" cha"fîes in fht‘ eyes found 
were giyen 3 placrto, daily and pl.Lm, 2 "dT wè e 1'. , ,î™“ ,‘n,° 2 W- "-»»» 1 «d 3 
3 ma-h of ,l,e test. No significant differenoc-s ú, the seores T-itv of tî,"7, . ^ da"y ,or «» 
Table 9). s of an> of t,u f't"«s tests were discovered (See 

3. METHODS AND PROCEDURE 

mctlHxl, nsXLl"rfíor't waí’ZÍ'to fZw“'!"e tU^Z'hTl '"Y''d,',ail ,he “art 

™gr”, ,1“;^ “ R"id,s ,,y a" a"d by“Ä^Äwo' oat'h Mim- 

wear and' shmlid wTJibto, Âmïm nish'r'aMif S,'°''ld ,0 ,h' u,,d'r- 
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'«»K helps in k ee p i líg *t i in e. )hA i íhe^S °í “ WeÍKÍlt ün a s*"'& 39 indies 
■V cps up placing both feet on the platform straiuhíens Si 1 P Í'T f?üt on the Platf«»'n, 
steps down again, bringing down first the same foot h > l a,£t back’ and immediately 
ntervals the signal -Up!” is given, and i, tintÂ At exa^ 2—" 

Up 1-2-3-4, etc. The subject should “lead off lltM byf g,vmS thc count: Up!-2-3-4 
alternate feet. However, 1 or 2 changes «/“lead ofPd ^ ^ and not try "> 
Pendix F). He must not touch anything with his hands 'T immaterial AP" 

(3) Begin counting the time when the . . 77 ! h ^ in°Ve his lln»s freely, 

tinuously, unless he stops before then from^Thl^ti^rArf î™ ÍOr 5 minutes> «>»- 
been unable to keep up the pace for 20 seconds N t , a s íe^int sioP him after he has 

(4) VVhet'th11 7 " at 5 rnim,t“S if ^ can'goThatToIg" ^ ^ ^ t0 tht‘ m‘ar“st 

m r» rih .'T ',f ",c net'k is ,hc ™s“ BW, ^30 - 

1 minute after he^ops.t^lth« ^ IJeriotl ^»»ing 

and the shuttle ran. I'nsl-Tbc AAb Test a composed o( 3 elements: the sit-np, the pull-up or chin. 

entire test. Jacket is to mUílpLímldmm is'Id.”'"'"’ ’;’r0"shout B“1 

Imhind head. HrsL^r^extaidsKni'„“'„„A ísT' T ^ 7i,h. h*",ls P1»«''! 

ne number of compfete ^^ ^ ^ “ •*-* »" knees", J 

W & Z 7d !>“"«* t™ WW. arms 
himself down to the full „tent with arl l , ! Í leV‘'' °( fc '>ar. and lets 
«natiy times as possible. No kicking is permitted T1 7 tXt?,ded’ not bent. This is repeated as 

(4) S/nUtfe-run uar^-T ‘ m‘mber °f COm>,lete P«»-*>ps is recorded, 

pole, the subect at the oth7 AcTh^Lmir^s'^rîhf F1'11 7 ^ ^ timer is at 1 
time if no stop watch is on hand, and the sldr.Vct shu ts hi Waf'h’ °r records the 
not touched. Five lengths of 60 vards e! r.ckih.te th 11 r"nT,The poles must be rounded, but 
fractions of seconds are converted to the next full second."1 ^ tlmC m seconds is ^corded; 

c. Army Ground Forces 7esi-This test is i h-itterv nf a vtt 

™ sh:;;;n:r.. °f 
Ï 'Tí*-™* - elhow until chin 

Repeat exercise as many times ’as possibJ The,7 and "“T b°dy by straiShtei,mg arms, 
remain straight and stiff' Pusl™ B»dy must 
counted. Record number of push-ups. P * ' bendlng °r rocking body will not be 

( } ma’■ker^n*tnrn t«4starting^ine; ^óíd^tim^in t-co'd Run 150 y*^ -ound 
next full second. * 111 SeCmdli’ raising frétions of seconds to the 

f 

isir 
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(c) ßt/r,Jt't'-From pos.t.on of attention, bend to squatting position, place hands on ground in- 
Mde knees and at same tune extend legs straight to the rear, recover the squatting position 
and then to position of attention. Repeat exercise as many times as possible in 20 seconds. 
Record number of complete Burpees. 

(d) /5 yard pig-«-/;«ffc-Men should carry men approximately their own weight Men who fall 
clown try again Lie». Record time in seconds raising fractions of seconds to next full second. 

(e) 70 yard dg-zng-The ability to run, crawl, creep and jump. At the end of each run “hit the 
g.ound except for the last two. The jumps are 5 feet center to center, and in line. Islands 

, nch to ,,.,up should be 2 feet in diameter. Six jumps, landing on both feet in each 
island (5 islands) are required to cross this 10 yard stretch. Direction of the course changes 

e7;h 10 7r‘lv ]\eVOnl time in fractions of second to next full 
second. (See figure 6 for diagram.) 

(f) 4 mile march—As each group completes tests (a) to (e) in-lusive, it assembles with full field 

»‘Toutes T T T °V7 a 4 m!k meaSUrt‘d œiU'Se- The mi‘rd> sh(>‘'W he completed in 
m l , ^ n afg n8 dlinng the lst ,nil(‘ Cl,f mile, cut 6*; 3d mile, cut 4%; 4th 
mile, cut 2i. Over 50 minutes, for each minute or fraction thereof, up to 5 minutes cut 5*. 

cumulated) at'the finish ‘of eac^müe!^ ^ ^ (Ü) ^ th‘‘ Heœrd thc time (ac‘ 
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d» Scoring Table of Stan Test 

Inatruetiona: (1) Find the appropriate line for duration of effort; 
(2) then find the appropriate column for the pulse count; (3) read off the score 
where the line and column intersect; and (4) interpret according to the scale given 
below <, 

OF 
EFFORT 

45- 
44 

45- 
...A? 

5Ó-. 
54 

55- .65- 
64 

l-V£T 
69 

ŸÔ- 
74 

?5- 
79 
“W 

84 
Ô5— 
8? 

90 
over 

0 - 29" 

0'30" - 0'59" 

5 

20 

5 

15 

5 

15 

5 

15 

5 

15 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 
% 

5 

10 

1' 0" - 1'29” 

1'30" - 1'59" 

30 

45 

30 

40 

25 

40 

25 

35 

20 

30 

20 

30 

20 

25 

20 

25 

15 

25 

15 

20 

15 

20 

2* 0'» - 2’29" 

2*30" - 2'59" 

50 

70 

50 

65 

45 

60 

45 

55 

40 

50 

35 

45 

35 

40 

30 

40 

30 

35 

30 

35 

25 

35 

3' 0" - 3'29" 

3'30" - 3'59" 

85 

100 

75 

85 

70 

80 

60 

70 

55 

65 

55 

60 

50 

55 

45 

55 

45 

50 

40 

45 

40 

45 

4' 0" - 4'29" 

4'30" - 4'59" 

110 

125 

100 

110 

90 

100 

80 

90 

75 

85 

70 

75 

65 

70 

60 

65 

55 

60 

55 

55 

50 

50 

5' 130 115 105 95 90 80 75 70 65 65 60 

Interpretation: The score is an indication of general physical fitness 
on the day of measurement. Physical training usually, but not always, improves the 
score. A man with a poor score will work poorly in any climate unless trained. 

Below 50 - Poor Qineral physical Fitness 
50 - 90 - Average General Physical Fitness 
Above 80 - Good General Physical Fitness 
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e» Scoring Table ,trny »ir Forces Teat 

SIT-UPS PULL-UPS 
5 X 60 yds. 
SHUTTLE-RUN 

f Sum of E. 
Scores ft’ 

Non 1 Score No. Score Sec. .Score 
1U 100 
103 93 
102 96 

96 94 
90 92 
34 33 
78 33 
72 78 
70 75 

23 100 
22 99 
21 97 
20 94 
19 90 
18 86 
17 82 
16 78 

35 100 
36 95 
3'1 90 
33 88 
39 85 
40 r3 
41 80 
42 78 
43 75 

300 100 
290 98 
280 £ 96 
270 « 95 
260 r¿ 93 
*50 90 
240 M 85 
235 81 
230 78 

69 74 
66 73 
63 72 
60 71 
57 70 
54 68 
51 66 
50 64 

15 74 
li. 70 

13 66 

12 62 

44 74 
45 72 
46 70 
47 67 
48 64 

225 75 
224 74 
220 3 73 
215 0 72 
210 ° 70 
205 E* 68 
200 > 66 
195 65 
190 bL 

49 63 
43 ol 
45 58 
42 55 
39 52 
36 51 
33 49 
31 47 

11 58 

10 54 

9 50 

8 47 

49 63 
50 62 
51 60 
52 58 
53 55 
54 52 
55 50 
56 47 

189 63 
185 61 
180 60 
175 58 
170 ^ 57 
165 § 55 
160 ¿5 54 
155 52 
150 50 
145 48 
140 47 

30 46 

27 43 

24 **Q 

21 37 
* 

.20 34. 

7 44 

6 41 

5 33 

4 35 

57 46 
58 44 
59 42 
60 40 
61 38 
62 36 
63 34 

139 - 46 
135 u 45 

130 ?> 64 
!25 £ * 42 
120 o m 40 
115 2 38 
110 g 36 
105 5 35 
100 34 

19 33 
18 30 
15 27 
12 25 

9 22 
6 13 
3 5 

3 32 

2 29 

1 26 

0 0 

64 33 
65 25 
66 22 
67 20 
68 18 
69 15 
70 13 
"1 10 

99 33 
90 30 
80 k 27 
70 £ 23 
60 ^ 20 
50 fe 17 
45 > 15 
40 io 

fitness rsting is^f^™¿e 2St*SK*1* “*«• loUUd “ld «>• ^ 
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f. Scoring of Army Ground ¡-orces Test. 

Event Scoring 
Weighing 

Factor 
Weighed 

Score 

(3) Burpee 

(4) 75yd Pig-a-back 
Run 

(5) 70 yd. Zig-Zag 
Rim 

(6) 4 Mile March 

Deduct 4K for each sec. (or 

Deduct 4% for »acii second (or 

Deduct 4% for each second (or 

( 1 ) Push-ups 3* for each push-up 

(2 ) 300 yd. run 45 secs, or under score 100* 
fraction) over 45 secs. 

9* for each complete Burpee 

20 sees, or under score 100*. 
fraction) over 20 secs. 

30 secs, or under score 10( *. 
fraction ) over 30 secs. 

For straggling during 1st mile deduct 8*; during 2nd mile 
3rd mile 4*; 4th mile 2¾. At finish deduct 5* for each minute 
(or fraction of minute) over 50 minutes, up to 5 minutes. Fail¬ 
ing to finish score zero. Penalties for straggling are additive 
and are added to penalty for failure to finish on time. Strag¬ 
gling shall be construed as more than 1 minute late at each 
mile marker except at finish where men must he on time. 

A. The score achieved on each event is multiplied by its weighing factor 
weighed score for the event. 

B. The weighted scores are added, divided by 10 (the sum of the weighing f, 
give the final score for the Army Ground Forces Test. ’ ' 

C. Assessment of Fitness Rating from final score. 

to give the 

actors ) to 

Below 70 
70-77 
78-87 
88-94 
94 or over 

Unsatisfactory 
Satisfactory 
Very satisfactory 
Excellent 
Superior 

Micved ,LPri“Ca"Se SCT;|0US a"0nHon °( the tests was enforced, it is 
believed that the tests are comparable from time to time in one group, and that comparisons between com- 
pames are valid. Certain precautions were followed. 

(1) Step Test 

(a) The platform must be 20 inches high. 

(b) The rhythm should be maintained as closely as possible. It is easy to distinguish between 
those unable to keep pace from exhaustion and those who merely have a poor sense of 
rhythm Only exhausted men should be stopped before 5 minutes. Those with a poor sense 
of rhythm can be kept to the pace by a tap on the elbow every 2 seconds. 

(c) Times must be followed strictly. 

(d) The subjects must straighten legs and back at each step. 

(e) Observers unaccustomed to counting rapid pulse must practice before they can expect to 
obtain accurate results. ‘ 

(2) AAF Test 

(a) Sit-ups-The men were made to take their positions so that their bodies were level and 
their heads weie not on a higher or lower level than their feet. Some of the tricks that 
it was necessary to forbid were: 

(1) Swinging arms forward before reaching the sitting position. 
(2) Raising feet to meet hands, and rooking to the sitting position. 
(3) Lifting buttocks off the ground and bouncing to the sitting position. 
(4) Taking definite rest periods during the exercise. 

Appendix D III 
Inclosure #4c 

10 
(122) 



mm 

(1)) Pu 11-ups-The mau was made to hang free from the bar with the arms fully extended be¬ 
fore he commenced the exercise, Arms were extended at the end of each chin. Struggling 
or kicking was not allowed. 

(c) 300 Yard Shuttle Run-There was a tendency on the part of the men to remove excess 
clothing unless continually checked. 

(d) General—Some men tried to slip out of line and take extra rest between exercises. This 
was not permitted. Subjects were given only time enough to catch their breath. The rou¬ 
tine was exactly followed on each test. 

(3) ACT Test 

(a) Push-ups—Constant vigilance was required to insure that the subjects straightened their 
arms completely when they raised their bodies, and that the body was kept straight and rigid 
at all times. No rocking up was allowed. 

(b) Burpee—Thefe was a tendency to combine movements, and the legs were often thrown 
backwards at the same time the subjects were bending down. Others failed to kick their 
legs straight back, but only moved them a short distance, and there was also a tendency 
not to straighten to attention. Observers counted only Burpees which were properly' com¬ 
pleted. 1 7 

(c) Pig-a-back Every attempt was made to have the men carry another man of approximately 
equivalent weight. This was facilitated by the subject numbering system (See Appendix A). 

(d) 70-Yard Zig-Zag Run-No diving was allowed. Subjects were made to perform the partic- 
idar type of exercise required throughout each 10-yard interval. To aid in this, strings were 
run across the track at the starting and finishing markers of the crawl and creep. The men 
had to go under these strings. This was not initiated until the last group of test days, but 
was found to be of value. The subjects were instructed to jump in broad jump fashion 
when they jumped from island to island in the zig-zag. This was never accomplished by 
all the men, and systematic scoring penalties were used on men who failed to do this prop- 

(e) 4-MIIe March-The packs were weighed before each march. The pack plus rifle was required 
to weigh 28-30 lbs. All subjects were checked at each mile, so that there was no chance of 
a man failing to walk the whole distance. 

i • h-^l‘CJ^)endUure in Different Parts of the Fitness Tests-A calculation of the expenditure of 
ca ones on the 10 different exercises of the 3 fitness tests was carried out on selected subjects. These data 
calculated as aaditional cost over and above the average expenditure for very light activity (100 cals/hr ) are 
given for the usual performance in total work done: ' 

Step Test 
Sit-ups 
Chin-ups 
300 Yard shuttle run 

Push-ups 
•300 Yard Run 
Burpees 
Pig-a-back 
Zig-Zag 
4 Mile road march, pack 
ment (30 lbs.) 

TOTAL 

01 calories 
35 calories 

7 calories 
21 calories 

6 calories 
22 calorics 
10 calories 
12 calories 
14 calories 

and equlp- 

448 calories 

036 calories 

TIME OF DURATION OR NO. 
OF TIMES EXERCISE IS 

COMPLETED 

5 minutes 
100 sit-ups 
10 chin-ups 
60-70 seconds 

20 push-ups 
60-70 seconds 
20 seconds 
20 seconds 
30 seconds 

50 minutes 
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i. Equipment—The equipment listed below was used at Topside, and does not include that which 
was used during the preliminary tests at Camp Carson. This equipment was sufficient to test 150 men in a 
day with comparative ease. 

4 Step Test Boxes—these boxes should be sturdy and without “give” and 20 inches high + 5Í inch 
and at least 14 inches in depth 

4 Lead Balls-2-3 lbs. in weight to serve as pendula 

1 Ball Twine 

Nails, assorted 

4 2”x4” uprights for pendula gallows-10’ long each 

4 2”x2" arms for pendula gallows-2’ long each 

2 2”x6” uprights for chinning bar, 10' long each 

1 Steel Pipe (1") for chinning bar, 4’ long 

16 Stakes—course markers, 3’ high 

1 Roll muslin—to be used in making Hags in marking courses 

1 Tape Measure, (50’) 

5 Islands~square~2’x2’ 

5 Stop Watches 

6 Clip boards 

6 Chairs and preferably 2 tables 

2000 Physical fitness data sheets 

j. Disposition of Equipment and Management of Tests. 

(1) Step Test—Four boxes were placed on level ground in a straight line, approximately 10 feet 
apart, Large rocks were placed in the boxes to stabilize them. Several thicknesses of paper or 
a shelter-half were put on the ground when it was damp. 

Callows constructed from 10 feet lengths of 2 inch x 4 inch plank were sunk about 5 feet it. 
the ground in front of each box. In order for the pendulum to swing in eas> sight of the ex¬ 
ercising subject, the gallows arm was 7 feet from the ground. A chair was placed beside each 
box. Two tables with chairs used in tabulating were placed on the opposite side of the pen¬ 
dida from boxes. (See Fig. 6). 

(2) AAF Test-An area of smooth level ground was marked off for sit-ups. A latrine fly was doubled 
and placed on the ground to protect the men from the dust, dirt or mud. 

Approximately 20 feet away, the chinning bar was erected. The uprights were sunk in the 
ground aproximgtely IS feet, allowing 4 feet between the 2 uprights. Lateral strutting prevent 
ed swaying. The bar was anchored firmly in the uprights. Tape wrapped around the liar 
reduced slipperiness, fi box was provided for the short men to reach the bar. 

In the close vicinity, a 60 yard course was indicated by stakes to which muslin had been 
attached. This was level ground, but the surface was loose and soft, and not ideal for run¬ 
ning (for diagram of arrangement, see Fig. 6). 

(3) AGI1 Test—A level area was marked off so that the men could pass from one exercise to an¬ 
other without interference (Fig. 6). Stakes were used as markers for the runs and march. All 
starting and finishing posts were indicated by a muslin flag. The 5 islands used in the zig¬ 
zag were sunk to ground level so that they did not slip out of position. Ideally, the 4 mile 
march should have been a continuous circuit, but lack of a level road necessitated the use 
of a 1 mile stretch with 2 slight rises. Subjects went hack and forth for 2 round trips. 
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k. Assignment and duties of personnel. 

m f P««*« »"J »»ring, 1 ,„tor was «sig0„, 

assignmcntj were: “ th“"8e 01 obs“v'r Personnel. The permanent 

Tests Assignment 
Responsible Observers 

All 

Step Test 

AAF Test 

Relief 

AGF Test 

Supervision 

Ho* 1 
Box 2 
Box 3 
Box 4 

Sit-ups 
Chins 
300 Yard Run 

Push-ups 
300 Yard Run 
Burpees 
Pig-u-baek 
Zig-Ztig 
4 Mile March 

Officer in charge 

1 Observer Officer, H Company 
1 Observer Officer, E Company 
Assistant to Officer in charge 
Officer in charge 

1 Officer and 1 enlisted man, F Company 

Officer' X r,mPany’ e,,1,iSU!d men' E' H' a»d X Companies J Officer, X Company, 1 enlisted man, F Company 

1 Officer, Ci Company, 1 enlisted man, G Company 

I Officer and 1 enlisted man, X Company 

i 1 enlisted man, E Company 
n 5wrf ter an‘ en,isted mai>. E Company 
.- Officers and 2 enlisted men, Company Tested 

ready for use on 'testing days' arranaimr •> 'u GS a,rea’ Atting equipment in shape and 

or medical examinations (See tibie 33* App^da"**'’e'! hî' ï“111” for ‘““"S’ W0“1 
making the tin., decisj as to 
turn running specific tests. The senior officer of , tn f t or not He t()ok 1»* 
the officer in charge for the smooth operation of the to beU1g tested was responsible to 
or the morning of the test da rS he arramred u/n h'S W)nipany' 0n the evening before 
day and the allocation io LSfTÜ He w. ^ 'hf ^ of *' “ 

ami acted ax a ^ ^ ^ 

.l'roS'^lt.,7mrtmrvYrCOmP,ny'S Í“' ^ «■« »'no except ,h„ 
man of the œmpanyli oô LlÏÏvT^v'T, ^ ^“T “ ^ ^ ^ »lixted 
xerve, perxonnel xhown alxive. It wax poxxible, howler” ^ ff" ““ “a 
noncommissioned officers of the rvxmnon.t i • a , ’11ake ust °' t K junior officers and 
men ,,on, the obxe„„ h«S whe T ^ »«“*" “<> enSsted 
phaxex. the Tex, Commanding ObL x^S The ^ T”*' ***« ^ «* 
arena at Topside. For 3 days tests were coin» nn i o i * Camp Carson’ ttnd then set up the 
changing personnel. The detailed scheme was used for ^ 

ing. There were certairÍ variatiolfflrmf thtsTgime t wdToi*ge“raI program that was followed in test- 
in most cases. The order of testing, time of test meals and LÍ T ,t1pr°vi?es the basic Pi“» followed 
pany once the initial test had established the precedent Mos^of die Text “ 7“^ kePt C°,,Stant for each com- 
aud lunch on test days. P ' 1 e test subjects ate sparingly at breakfast 
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in. Uoutinc Testing Day-On ihv morning of the test day, immediately after the men had urinated 

the^tènt^Ti*tft I p,Ut<KmS .Un(I ™'te wdR,u'c1' Two st'ules were set approximately two-thirds of the way down 

tab";, i ïai .rrr™ ^in 2 .The fta* h“if * «*, «, jl m, (numbers 1-18) and the second half in ascending order 19-36) on the other side. In the tent they removed all 
cothing except lor shorts and socks. At a table between 2 scales, 2 enlisted men recorded the weights read by 

on schedule Tu ^ ^ "TÍ fo[ms in th^>roper order and the platoons coming through 
fur etdofthctenT ir' oi f prerecorded, subjects picked up their clothing and proceeded to the 
wLrn/ it ,he£hey dressedl Fo!,owin8 weighing, the subjects were transported to the test area 
where a tuned specimen of urine was collected. Then they had breakfast of the test ration of that period After 
breakfast, the testing program began according to the schedule outlined in Table 33, Appendix A. 

The Step Test and the AAF Test were run in the morning, and the AC F Test in the afternoon 

IT .Ít oërio«n i Slf.P T"* bef0rC takÍníí the TF Tt>St’ and 2 did the One hour was allowed as a rest penod between the 2 morning tests. Special forms were made for the recording of scores of the 
various components of the fitness tests as well as the final scores. These forms also contaLd space for the 
subjects name and number, weight and rating by officer (See Appendix G). 

(,) hT TfoTou TT T diVid0d1i"tO 4 eriuai 8rouPs on a progressive number basis (1-9, 
,18’ ^j27’ 2fj-o6)- bach group took its position in front of its box, and was run through in 

order. The appropriate forms separated into 4 groups, were on the tables and held in posi¬ 
tion by stone weights or clip boards. Four officer observers processed the subjects through the 
test. Two enlisted men when available were used to tabulate. The subjects did not carry their 
form sheets during this test. Upon completion of test, subjects retired to a rest area (Fig 6) 
and waited until it was time to take the AAF Test. 7 

(2) AAF Tesi—Enlisted observers were used to count sit-ups and chins. An officer supervised and 
also tabulated sit-ups. The forms in numerical order were given to the officer. He started the 
number of men he, wished on sit-ups. As they finished, the subject’s number and total sit-ups 
were reported. 1 he officer tabulated the sit-ups on proper form, then gave it to the subject who 
proceeded to the chinning bar, where he gave the sheet to the scribe who recorded the number 
oi chms, and returned the form to the test subject. He then proceeded to the 300 yard run. 
The enlisted man observer took the forms, and sent the men to the starting points in correct 
order. An officer observer at the other end of the track gave the starting signal and timed the 
man. I Ins tune was recorded by the enlisted man. 

In order to maintain a steady flow of subjects it was found necessary to start varying num¬ 
bers on the sit-ups. A subject occasionally required more than 10 minutes to attain a perfect 
score, and if there were many high scorers in a platoon, it was of advantage to have 0 or 
, doing sit-ups simultaneously. It was also found to be an advantage to run 2 men at 10 or 
15 second intervals in the shuttle run. 

(3) AC F Test-The platoon was lined up in 2 rows of odd and even numbers in progression up¬ 
wards. The record sheets were held by the officer observer who supervised. Enlisted observ¬ 
ers counted the number of push-ups and reported to the officer who recorded the results. 
Upon completion of the push-ups, the subject was given his form, which he took to the en- 
hsted observer who tabulated for the 300 yard run. The officer observer started and timed 
the subjects. After the run, the man was given his form and reported to the Burpee area. The 
forms were collected by the officer responsible for starting and stopping this exercise, lie 
recorded results reported by enlisted observers, who counted the number of Burpees. Two or 
3 subjects did this exercise simultaneously. The forms were returned to the subject who then 
reported to the pig-a-back area. There, the enlisted observer tabulated and the officer was 
responsible for pairing the subjects off »cording to weight and timing the run. Two or 3 pairs 
ran at 10 second intervals. On finishing, the men who did the running reported their test 
numbers, and the officer reported the time to the enlisted observer. After both men of the 
pan had run, their records were returned to them and they reported to the zig-zag area. The 
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CTiÜstfd observer collected the forms at the starting post of the zig-zag. The officer stood at 
the finishing post from which he signaled the start and clocked the time. Groups of 4 or 5 
su ijects lined up and ran through at 15 second intervals. Observers were posted along the 
course to see that the test subjects complied with the conditions stipulated. Following the 
completion of this exercise, the subjects crossed the road to a rest area and remained there 
for about 30 minutes, until the start of the march. The 4 mile march required an officer and 
enlisted man at each end of the mile stretch. Their watches were synchronized. It was 
necessary to note which men were straggling at the completion of each mile, and how many 
minutes they were late at the completion of the 4 miles. This was tabulated on special sheets 
opposite the test subject’s number and the scores later were entered on the physical fitness 
torms. The officer observers of the company being tested were responsible for the general 
supeivision throughout the day, and processed the men through the 4 mile march. 

n- Local Environmental Factors Influencing Perfonnance-The necessity of moving the test subjects 
lorn Camp Carson (altitude 6100 ft.) to the Topside area in the Tarryall Valley, (8700-9000 ft.) required at¬ 

tention to the effects of altitude on performance. Because acclimatization to altitude might cause improved 
peiiormance without any change in the physical fitness, 2 of the battery of 3 tests were done at Camp Carson 
(AA1 Test and Step Test). These were then repeated on the 1st day at Topside, and again a week later in 
a. attempt to eva uate the effects of increased altitude on performance. Two factors («‘sides change in al- 

‘ 'nil"en, t’tl tl,e S€0reS: (]) Most of the men wore service shoes during the shuttle run at Camp Carson 

T' regiir,y at Tridv,,d (2) th°amrse * ^— - * packed giavtl parking lot; at Topside on a loose sandy roadway. 

The tests were not designed to be carried out at high altitudes, and therefore have certain defects 
u low, elevations. It was apparent to all company officers and observers that the scores on the 

. done the 1st day at Topside did not reflect the acute distress caused by exertion. The acute dyspnea 
am rapid respiratory rates with large pulmonary ventilation were out of proportion to the slightly higher 
pulse rates and slightly worse scores on the tests. Ability to carry out another task immediately after the 
Step Test was good at Camp Carson, but much impaired after the 1st test at Topside. The effects of in¬ 
creased altitude appear to have been largely overcome after a week at Topside. 

o. Tetan;/—Hyperventilation tetany was observed 6 times in association with the performance of fit¬ 
ness tests. Its manifestations were severe with marked carpo-pedal spasm, Ghvostek’s and Trousseau’s signs. 

was '.'variably precipitated by some trivial though painful injury or followed a cramp in the abdomen. 
It was noted occasionally in marches at altitudes above 10,000 feet. 

., . V- Lffect °f Initial Score on Subsequent Improvement in Score-A covariance analysis showed that 
icie is a highly significant relationship between initial score (sum of 3 tests) and subsequent improvement 

!'/ S“!'e; 7’J ‘,n COmpany C01Telati0n betwee" sc°re on the second examination and improvement from 
the 2d to the 6th examination was 0.61 (Pc.Ol). In other words, men with high initial scores tended to im¬ 
prove less than company mates with low initial scores. The question therefore arises as to whether the 
greater improvement of other companies as compared to F Company was due to the higher average initial 

’ 0t the |a«cr company. A covariance analysis showed that such is the case, for when mean improve- 

r v/r</ ll ArmCC Ín ínÍtÍalSCOre’ F ComPany improvement did not differ significantly from 
tlu average of the other 4 companies or from the average of any single company. 

. . c TlS* <>f Sl«M’fica,‘ce of difference Between F Company and all Other Company Mean Improve¬ 
ments m Score Test 2 to Test 6. 7 l c 

D/F Sum of Squares Mean Square 

Total 
Between Adjusted Means 
Within Groups (Error) 

590 
1 

58» 

135,590 
296 

135,294 
296* 
230 

^=206/230=1.2»; not significant. 

on) 
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. It Is of Interest to compare the actual 
initial score. 

mean improvements with the improvements adjusted for 

Company Improvement Test 2 to Test fl 

Actual 1 Adjusted 

E 
F 
G 
H 
X 
Y 

39.0 
29.9 
41.8 
40.4 
46.3 
41.9 

37.5 
38.4 
42.0 
42.7 
41.2 
37.8 

Wore Z'“ XT“! ^ h“ P°tent¡al lrap,ove- 
g pean nmess when all are subjected to the same program of physical activity. 

16 
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Appendix D III 
IncloBur« #/*c TABLE 1 

-M.. D-3 D -P47 D422 D+3¿ W47 W57 Improvement 
Test 2-6 No. 1 2 J_ —.—-4. .5 . 

E Co. 
F Co. 
G Co. 
H Co. 
I Co„ 
Y Co. 

69.9 
72.6 
73.4 
72.9 
69.6 
68.4 

66,4 
72.1 
70.2 
72.3 
62.9 
£679 

71.0 «■MMMMBe-iai 

ss 
78.7 
79.2 
71.7 
72.3 

74.6 
75.3 
81.2 
79.7 
77.5 
73.9 

79.0 
90.5 
I2I7 
79.3 
77.3 
77.0 81.8 

79.6 
93.7 
50 

13.2 
11.6 
16.6 
13.6 
20.2 
16.0 

Battalion 
Averace 71.1 68.5 74.9 78.0 79.3 83.7 15.2 

b. Mean Scores on AAF Test 
—M.. , _D-l. D _ __P47 W22 W36 D447 D457 Improvement No. 1 2 _2_ . . 4 5 

E Co 0 
F Co. 
G Co. 
H Co. 
X Co. 
Y Co. 

40.2 
47.5 
41.7 
43.2 
40.9 
42.4 

39.5 
47.6 
39.1 
38.3 
3675 
-24*8 

38.4 
48.2 
39.1 
39.5 
2M 
35.7 

46.2 
*>7 P 
41.7 
45.8 
42.2 
40.9 

48.9 
60. / 
44a2 
50.5 
44.0 
52 47.6 

48.0 

12.4 
9.3 
9.8 

13.5 
11.5 
11.3 

Battalion 
Average 42.7 39.3 40.1 46.6 48.8 50.6 11.3 

Day ---0-2 . D 
Ki 0 me ¿in 

W7 
scores or 

W22 
A'rr Test 

WIT" D+47 D457 Irproveraent 
Test 2-6 

No. 1 2 3 -4 5 6 r 
E Co 0 
F Co. 
G Co. 
H Co. 
X Co. 
Y Co. 

75.2 
82.0 
75.3 
78.4 
74.0 
73.4 

72.1 
5572 
77,0 
81.9 
77,3 
S2 

86.0 
89.4 
85.9 
89.2 
85.0 
83.9 

85.9 

St! 
92.3 
83.6 
89.2 88.0 

9ÏÎ7 
88.6 
50 

13.5 
9.0 

15.3 
13.3 
14.6 
14.6 

Battalion 
.Average_ 76.4 79.0 86.6 88.5 89.8 13.4 

-Pay —.D-2 . D JH7 W22 
uu ui 
f W36 

BB on inr 
D447 

■ee Tests 
D457 Improvement 

Test 2-6 
No. 1 2 3 - 4 5 E Co. 

P Co. 
G Co. 
H Co. 
X Co. 
Y Co. 

181.1 
201.7 
184.6 
189.0 
173.4 
175.1 

181.5 
ilíã 
194.8 
20Õ7S 
188.5 
Î55Î6 

f 206,8 
221,9 
20578 
21475 
204.7 
19876 

213.7 
23478 
21LÔ 
222.2 
205.0 
20?, 218.2 

231.7 
226,3 
..229♦ 4 
219.7 
217.0 

38.9 
30.0 
41.7 
40.0 
46.1 
42.1 

Kverags 01 totale 184.2 -209-4 216.6 224.0 39*8 Average of 3 tests 61.4 64.6 69.8 72.2 ZS5 1 1?.? : 

except Teetñ „r. don.Tt ¿¿iZ. " “ Itól* 3°* *' 

pr.nöu";,Sir?=‘r.*tsti,ti0^ ^ th. .»r. 0f previous t«8t Excluding T company scores on D447 day). 
(129) 
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TABLE 2 

PHYSICAL FITNESS TEST SCORES 

PUtoon Averagoa of Total Scoraa (3 toatu) of all Hen Who Took 
Any Group of Tea ta 

PLA¬ 
TOON 

No.of 
men 

2nd 
Teat 

let Gay 
Topald» 

No.of 
man 

*rd 
Teat 
1 

Jfeek 

No.of 
man 

4th 
Teat 
3 
Weeks 

No. of 
own 

5th 
Teat 
5 
Weeka 

No, of 
men 

6th 
Teat 
8 

w & 11.. VQe 
uT 
2nd 
3rd 
JtMl—. 

30 
29 
31 

JL. 

172 
132 
177 

-.-¾½. 

30 
29 
31 
31 

171 
186 
178 
186 

24 
27 
29 
20 

196 
213 
196 
209 

24 
24 
23 
27 

214 
223 
213 
212 

25 
23 
26 
28 

208 
231 
207 
226 

Í2Í 110 "?8 ^02 
I ¿o. 
lit 
2nd 
3rd 

-4ML.-. 

32 
33 
30 
20 

206 
205 
196 

31 
33 
30 
2? 

218 
216 
206 
212 

30 
33 
30 
28 

220 
233 
220 
219 

29 
31 
30 
27 

237 
232 
229 
239 

26 
26 
28 
24 

237 
228 
233 
231 

123 121 U7 104 
G Co. 
let 
2nd 
3rd 

-JM 

34 
32 
34 
32 

134 
177 
131 

_¡J2_ 

34 
32 
34 

189 
190 
193 
191 

32 
29 
33 
2? 

205 
202 
199 
219 

31 
27 
29 
31 

202 
217 
213 
220 

27 
27 
32 
27 

226 
223 
227 
232 

133 W3 126 U8 

ïît 
2nd 
3rd 

—41L-. 

34 
36 
32 
26 

177 
.187 
189 
182 

34 
36 
32 
35 

190 
200 
201 
189 

35 
34 
29 
21 

2U 
215 
218 
203 

33 
35 
30 
30 

223 
224 
221 
215 

32 
32 
26 
31 

225 
228 
232 
229 

129 127 12? 121 
X ¿o. 
ïsï 
2nd 
3rd 

...4^_ 

35 
32 
34 
35 

167 
171 
172 

-164 . 

35 
32 
34 

—25_ 

176 
188 
189 

- 201 

34 
31 
33 
25 

192 
204 
201 

. 213 

34 
32 
31 
32 

192 
206 
201 
217 

33 
31 
32 
32 

208 
225 
212 
235 

.MÍ. 126 123 12? :.28 
V n*. I w t 
1st 
2nd 
3rd 
Lth 

34 
35 
34 
2? 

158 
166 
180 

-JLêL-_ 

33 
34 
33 
2? 

175 
183 
185 
182 

33 
32 
33 
27 

188 
193 
195 
201 

32 
32 
33 
26 

208 
202 
210 
210 

30 
28 
30 
26 

214 
215 
215 
219 

132 12$ 125 123 Lié 
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TABU 3 

MEANS OF SUM OF SCORES OF THE THREE TESTS (ALL MEN RHO TOOK TEST) 

Coatp&nv 3rd Teet. 4th Teet .r 
R 
F 
0 
H 
X 
I 

179 
200 
182 
184 
173 
168 

180 
213 
191 
195 
189 
181 

204 
223 
206 
212 
2Q3 
196 

216 
234 
211 
221 
4W<4 
208 

218 
232 
227 
92Q mmy 

220 
216 

TABLE 4 

COMPARISON OF FITNESS IN MEDICAL CASUALTIES AND MEN COMPLETINO TEST PROGRAM 

Medical Casualties 
Men Who Completed Program 

Í Tent No. 1 II 1 tot No. 2 1 
AGF k 

71.4 
71.1 

41.7 
42.7 

68.3 * 
68.5 

40.1 rr\ H f 

.Í!Ü¡_1 

TABLE 5 

COMPANY LOW, HIGH AND AVERAGE SCORES OF PHYSICAL FITNESS TESTS FOR FIRST 
COMPLETE TEST DAY AT TOPSIDE (TEST #2) 

Co. 

E 
F 
G 
H 
X 
Y 

Step Teat 

30 
30 
25 
30 
15 
25 

H 

95 
95 

115 
115 
115 
90 

66 
72 
70 
72 
63 
67 

AAF Teat 
H 

17 
28 
21 
27 
10 
20 

61 
82 
60 
59 
66 
52 

40 
48 
39 
38 
37 
35 

56 
52 
12 
18 
53 
32 

AQF T—t 
H 

97 
98 
99 
96 
98 
97 

75 
82 
75 
78 
74 
73 

Totale 

63 
¢33 
142 
65 

pLl9 
79 

227 181 
255 202 
241 185 
239 189 
239 173 
221 175 

TABLE 6 

F COMPANY AVERAGES AAF TEST 

Appendix D III 
Incloaure )(/4c 

Test 
1 

Tsst 
2 

Test 
3 

Test 
4 

42.9 
8.4 
58.0 

64.8 
7.7 
66.1 
OLÁ 

71.9 
8.1 

66.2 
48.1 

89.3 
8.9 

61.3 
JL1 

Nuaber of Sit-upe 
Number of Chine 
Tine of Run In Seconde 
AAF Score__ 
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..Il ¡1IWIPIP 

A iuMdSa f 

TEST soon» AND OFFICERS' RATI IT, OF FITNB8S 

Sum of Thro 
Pitnoa Scoraa 

Balov 100 

101 - 110 

111 - 120 

121 - 130 

131 - 140 

141 - 150 

151 - 160 

161 - 170 

171 - 1Ö0 

1S1 - 190 

191 - 200 

201 - 210 

211 - 220 

221 - 230 

231 - 240 

241 - 250 

251 - 260 

2604 

Offloors' Rating of Subjseta 
(Parctntaas)- 

Poor 

SO 

25 

20 

28 

13 

13 

3 

9 

2 

4 

2 

1 

1 

0 

1 

0 

0 

Fair 

20 

50 

50 

39 

37 

54 

49 

37 

27 

29 

22 

19 

16 

12 

7 

12 

0 

Good 

100 

25 

30 

33 

50 

33 

48 

54 

71 

67 

76 

80 

83 

88 

92 

88 

100 

Ntuibar 
Rutad 

5 

1 

8 

20 

18 

45 

63 

73 

105 

174 

263 

389 

384 

334 

264 

106 

37 

19 

Appandix D III 
Inclosura #4c 

Data from 1 Company Taste 3, 4, 5 and 6t 0 Company Taste 2, 
3, 4, 5 and 6} H Company Teste 4, 5 and 6) X Company Teats 
3, 4, 5 and 6; and ï Company Teats 4, 5» 6 and Special Test. 
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TABLE 9 

F COMPANY FITNESS ßüOHBS VITAMIN VS. PLACEBO 

St«p Tttt AAF Twt 

Tf*t PUotbo 1P4 4 naMl M viuiun 

“"Y 
2 
3 
k 
5 

13X 

72.8 
77.4 
77.5 
00.2 

72.7 
71.3 
76.3 
72.9 
80.0 

6 85.4 81.9 

Teat Placebo 114 ♦ AMil M 

1 
2 

3 
4 
5 

46.9 
47.3 
48.3 
56.5 
60.6 

48.2 
48.0 
48.1 
58.0 
60.8 

6 _SM. _. 

AGP Test 

Teat Placebo Vitamin 

2 
3 
4 
5 

81.4 
85.5 
88.3 
93.4 

82.7 
87.0 
90.7 
93.8 

6 90*6 91.4 

Sun 3 Testa 

Test Placebo Vitamin 

2 
3 
4 
5 

201.5 
211.2 
222.3 
234.2 

202.0 
211.4 
221.6 
235.4 

6 233.3 229.8 

Vitamins and placebos were given during Period III indicated by the line 
between Teat'5 end Test 6. 
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APPENDIX D 

Section IV 

RIFLE FIRE 

SUMMARY OF RESULTS 
_«r 

Ration Imme Time Score* 

Y C (Exp.) M/3 
G C (New) 1 
C C (Exp.) 1 
X C (Exp.) M/3 
E K 1.2/3 
E K 1.2/3 
G K 1-2/3 
X K 1-2/3 
Y K 1 
Y K 1-2/3 
X Me»* Tin M/3 
H 10-in-l M/4 
H 10-in-l 1 
G 10-in-l 1-1/4 
X 10-in-l M/4 
Y 10-in-l 1-1/4 
F B Supplemented 4800 cals. 
F B Supplemented 4800 cals. 

S weeks 

1 week 
3 weeks 
3 weeks 
3 weeks 

no change 
increase 
increase 
no change 
increase 
slight increase 

1 week 
11 days 
10 days 
3 weeks 

47 days 
10 days 
2 weeks 

no change 
increase 
no change 
slight decrease 

no 

2 weeks no change 
8 weeks increase 
2 weeks no change 

Infantrymen must be able to handle their basic weapon, the M-l rifle, with ease and skill For this 
reason, one of the criteria of fitness of the test subjects on various rations was the score on the rifle range. 
A true picture of the effects of rations on the men's ability to fire accurately could be obtained only if die 
environmental conditions did not affect accuracy, and if the men were well enough trained for practice to 
have no significant effect on performance. 

Each company constructed a combat firing range in a suitable location near its bivouac area. Because 
the range sites had to be selected on the basis of suitable terrain and security for the bivouac, it was impos- 
sible to have them conform to a standard. Thus differences in direction of fire (sunUght), color and contrast 
of background and elevation of targets from firing line influenced the visibility of the targets and preclude 
any dffect comparison of scores between companies. Firing was accomplished before marching at around 
0700 hours and after marching at around 1000 hours. Sunlight was thus an important factor in the visibility 
ot targets in morning and afternoon firing, and there was a definite seasonal change as the summer advanced. 
Furthermore, the temperature in the morning 35-40°F was decidedly cooler than in the afternoon 70-75°F, 
which affected comfort, relaxation and degree of steadiness during firing. 

No attempt was made to assign men to different companies on the basis of skill or amount of practice 
with the riflle, so there were probably significant differences in the firing accuracy of the mmnnnt*« All 
companies did have these factors in common: 

1. All ranges were of similar length with the targets placed from 250 to 500 yards away. 

2. All men fired the M-l riflle with calibre .30 ball ammunition from the prone position. 

3. Regulation prone silhouette targets of light tan color were used by all companies. 

4. All men were familiar with the rifle and were accustomed to firing for record. 

After plotting the scores obtained before marching, against those obtained after marching for each 
company, it was apparent that no company consistently scored better or worse in the morning or afternoon. 
These results were in contrast to the subjective feeling of most men who felt more relaxed after the marches 
and believed that they could fire better and more accurately. 
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rae morning and afternoon scores for each company are presented in Fig. 1. With the exception of 

u f* / C°mPftnies' wh*ch improved as the test progressed, all other companies show no significant change, 
tt is interesting to note that the average score for all companies is in the vicinity of 30* hits except for X 
Company witíi an average of approximately 25* hits, and F Company with an average of 45* hits. The prob¬ 
able explanation for this lies in range location, target visibility and proportion of trained marksmen in a com¬ 
pany. 

i « ^ '!Íde flLUChiati0nS ,in score for Pre-march and post-march firing, and the lack of consistency in their 
reiatiomhip to each other makes a detailed analysis of the scores too hazardous to attempt. It can be stated 
definitely that rifle score by company did not improve consistently with any tested ration. The only group 
which riumed a regular improvement was F Company but if only morning or only afternoon recortS are 
used (Fig. 1) great variation is seen. On the other hand, there was absolutely no indication of deterioration 
on any ration, even during periods when the men were restricted to one ration/man/day, and the average 
improvement in score of 5 companies which could be compared over the 8-week period (X Company 
Ranged its range) was from 31 to 42 percent hits. The results are summarized at the beginning of this sec¬ 
tion, and the actual figures for men firing and percentage of hits are given in Table 1. 
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RG. I 
AVERAGE FIRING SCORES 

EXPRESSED IN HITS AS PER CENT OF ALL ROUNDS 
FIRED MORNING AND AFTERNOON. COMBINED 
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APPENDIX D 

Section y 

NUTRITIONAL STATUS AS DETERMINED BY PHYSICAL EXAMINATION 
SUMMARY OF RESULTS 

No vitamin deficiency disease ascribable to the rations 
appeared in any company on any ration during the test. 

1. INTRODUCTION 

prevent TT "lî "““'""“i ‘d?>u*c>' 01 * I» «* ability to m.int.in health and to 

Stouïï f^olTe rt«i¿ rflTdS!1 / ^ ‘‘.¡T“' í',ea*bl'’ Al- mougn rew ot me physical signs of deficiency disease are specific in the mild and early Staues thev do oec.r 
they have significance and they may be present when other evidence, such as ^ neS 

end ofThê Lt" In aSo^ÍfimB ^ ^ ^ aU COmpanies at ^ and at the 
Periiri II The Í" «wt ^ platoons of all companies were examined at the end of Period I an4 
reriod I . The examinations were performed by a team of 14 physicians especially trained and exnerienred 
in nutrition. Their „.men „ppeer in Tnbl, 1, Append» A. All bnt 5 were £2 et 2 Z„ 1^2 

^ WCre al1 with the listed below which were used as guides for interpre- 
tation. As a rule the examiners worked in teams of 2 men each, 1 man examining the eyes and the other ^h* 

examiners^ ^ consultation was fr«inent and positive findings were usudly checked by several 

The physical examinations were concerned only with signs of deficiency disease. The subjects were 
not questioned about symptoms. The abnormalities sought are listed and defined as follows: 

2' S„"î'Sf™DABDS’ AND DEF,NITI0NS findings for Use in EsnmlinUlons (or 

a. Vitamin A 

(1) the^ex^ne? ^ tearÍng: °f COn,unctivae and sclerae of a deemed significant by 

Conjunctivitis-Characterized by the usual signs of inflammation - redness, injection and 
swell ng, «"d graded slight, moderate, or severe. Slight will be redness and injection of con- 
unct vae with little or no swelling or photophobia and minimal involvement of the bulbar con¬ 

junctivae (sclerae). Moderate is of greater extent with some photophobia. Severe will include 

“¿I , ^ „Def ** of lachrymation will be significant in relation to conjunc¬ 
tivitis as will photophobia. Purulent conjunctivitis to be noted. 

Local (or general) thickening of sclera characterized by loss of translucency, loss of sheen eleva- 

lopflliypH P,gmrta^n’ and gra<?ed Slight’ moderate> or severe- to be interpreted as one 

p2„û“,i<: BI,o,'s and/or g™! ^ ,htek™: 

Cloudiness or steaminess of cornea, localized or general, otherwise unexplained. To be re¬ 
corded merely as involvement of cornea. 

(2) Skin 

Appendix D V 
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(u) Follicular hyperkeratosis consisting of at least several grouped papules, present in at leai 
one of the sites of predilection (the lateral surfaces of arms, thighs, and lower abdomei 
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aa well ai In any other location, without any consistent folliculitis (infection). Other fea¬ 
tures to be considered In forming clinical judgment are dryness of the skin, degree of sweat- 
ing relative to environment, and broken hairs. To be graded slight, if papules small and 
confined to approximately one-third of thighs, arms or abdomen; moderate, if papules larger, 
even though confined to any two of above sites; severe, if papules large (25 mm.) and 
Involve above and additional areas. 

(b) An ncneform eruption consisting of numerous (more than 1-4) red papules simulating acne 
but with little actual infection (pus), distributed over trunk and arms with little or no 
involvement of face. To be graded slight if not more than 6, or if confined to back, chest, 
or arms; moderate, If 10-20, or involving two or more of above areas; severe, if in greater 
number in all areas. 

b. Vtiamtn Bg (Thiamin) 

(1) Muscular weakness, lower extremities. To be determined during physical fitness tests. 

(2) Muscle tenderness (bilateral). To be determined by pinching belly of gastrocnemius with 
force adjudged by examiners not to cause pain in normal subjects and to be graded slight, 
moderate, or severe according to judgment of examiner. 

(3) Nerve tenderness (bilateral). To be determined by pressure over peroneal nerve at head of 
fibula with force adjudged by examiner not to cause pain in normal subject. Distinction to 
be made from paraesthesia. To be graded slight, moderate, or severe according to judgment 
of examiner. 

(4) Loss of vibratory sense (bilateral). To be tested over internal malleolus with tuning fork 
(256). To be recorded present or absent. 

(5) Loss of reflexes (bilateral). Ankle and knee (patellar) reflexes to be tested sitting and kneel¬ 
ing, without reinforcement. To be recorded present or absent for each site. 

(6) Muscle atrophy (bilateral). Atrophy of muscles of lower extremity (thigh and leg) otherwise 
unexplained. Presence of atrophy, and absence of other cause, to be determined bv iude- 
ment of examiner. 7 1 

(7) Edema. Pitting edema of sacrum and legs (shins) and feet as determined by palpable de¬ 
pressions from pressure of fingers of degree to be judged by examiner. Recorded present or 
absent* 

c. Riboflavin 

(1) Eyes - Presence of vascularization of cornea as determined by slit lamp (hand or large) of 
significant grade. Latter to be defined as penetration of cornea in at least three quadrants 
of one eye with formation of loops and twigs, at least 25* of vessels to contain blood. To be 
graded mild (criteria above); moderate, if process is bilateral and extends nearly to pupil; and 
severe, if there is posterior vascularization or opacities. 

(2) Skin — A dermatitis of the face (alar folds, malar area and forehead) and ears clinically char¬ 
acteristic of the dermatitis of riboflavin deficiency, with or without large, dry comedones. To 
be recorded present or absent. 

(3) Mouth 

(a) Radiating fissures (not scars) at the corners of the mouth, in the absence of false teeth 
(plates). To be recorded present or absent. 

(b) Redness and grayish desquamation of the vermillion border of lips, with or without ulcera¬ 
tion and crusting, not localized as with trauma, herpes, etc. To be recorded present or ab¬ 
sent. 

d. Niacin 

(1) Skin-Symmetrical, bilateral, dermatitis of exposed areas as hands, feet, neck or face, (or of scro¬ 
tal or anal areas), with active or subsiding inflammation of chronic inflammatory changes char- 
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acterized by induration or atrophy, roughing, desquamation and pigmentation. Recorded present 
or absent, chronic or acute, and slight, moderate, or severe by extent and activity. 

(2) Mouth 

(a) Glossitis - A redness and inflammation of tongue with atrophy of papillae involving at least 
tip, and if sides also tip of tongue, to be graded slight, if including no more than tip and 
edges to 0.5 cm. without complete atrophy; moderate, if greater in extent or degree or with 
complete atrophy; and severe, if includes ulceration, infection, edema, etc. 

(b) Stomatitis — Inflammation similar to the glossitis but only if accompanied by glossitis. To be 
recorded present or absent. 

e. Vitamin C (Ascorbic Acid) 

(1) Skin — Petechial or purpuric eruption otherwise unexplained in judgment of examiner. To be 
graded slight, if limited to small areas as about ankles, waist, etc.; moderate, if more extensive; 
and severe, if extensive and large, or associated with similar lesions in mucous membrane or 
spontaneous bleeding (except from gums). 

(2) Mouth — Gingivitis, characterized by and recorded as either: 

(a) Acute redness and inflammation of dental margin, with or without swelling of M^rdentiBl 
papillae, with or without bleeding, spontaneous or on slight trauma. 

(b) Chronic thickening lividity, and retraction of gums. 
(c) A combination of both. 

Also to be recorded, the presence or absence of deposits of tartar, cervical fillings, dental work, 
debris and infection in such relation to the above charges as to possibly account for their 
occurrence. The latter to be recorded as present or absent without particular designation. 

(3) Muscle tenderness (See Thiamin). 
(4) Edema (See Thiamin), 

f.. Protein 

(1) Edema (See Thiamin). 

3. RECORDING OF DATA: 

The data were recorded on a form especially designed for that purpose from which they were 
transferred to punch cards for machine record analysis. The physical examination form included in Appendix 
F was followed, except that night blindness (19) was not tested and 37 was interpreted as chronic ainaivitis 
not the gingivitis of pellagra. 8 * ’ 

4. CHECK ON SUBJECTIVE ELEMENT: 

Because of the large subjective element in any examination which depends wholly on inspection, a 
substantial error might be expected. Therefore, to check the consistency of interpretation of individual find¬ 
ings, every tenth man was seen independently by each individual examiner at all examinations. A separate 
form was filled out for each different team’s findings. ^ 

5. VITAMIN ADMINISTRATION: 

During the last 3 weeks (Period III) F Company on the Supplemented B Ration was divided; 2 pla¬ 
toons were given 3 U. S. Army vitamin tablets* daily and the other 2 were given placebos of identical appear- 
anee. None of the test subjects knew that they were getting anything other than vitamins. The clinical ob¬ 
servers were not aware of which group was receiving vitamins. 

6. RESULTS: 

results, obtained from only the 513 men examined every time, are summarized in the accompany¬ 
ing tables and described below. For simplicity, the data have been analyzed in groups of signs relating to 

a defidency' U must be emphasized, however, that these signs are not specific or pathognomonic, 
•S«w Appcndii D, Swifcin VI (of dtttili. 
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•ml while they are coniideral here as definite Indications of a given deficiency, such indication is not abso¬ 
lute. 

a. The signs of Vitamin A Deficiency sought were dryness of the eyes, macroscopic changes in opacity 
of the sclera and comea, conjunctivitis, follicular hyperkeratosis, and acneform eruption. The percentage of 
subjects in each Company with one or more of these signs at each examination and the number of men ex¬ 
amined is shown in Table 1. No man showed all of these Signs at any examination. No classical xerophthalmic 
lesions were found. Subjects with the eye signs and one skin sign and those with the skin signs and one eye 
sign hr each exan^ination are listen! in Table 1 The number of men examined in each case is the same as in 
Table 1. It is apparent (hat no classical Vitamin A deficiency sips were present at the beginning of the test 
•ml none developed during it. Furthermore, the frequency and severity of such signs as did appear, did not 

a sipificant hazard to the health and efficiency of the troops. These signs actually decreased in 
a1 and variad' 

KM9 m 

of ration. 

h» Tha *i®M of Vitamin B i (Thiamin) Deficiency sought were muscular weakness, loss of tendon 
»tory sensation, muscle or nerve tenderness, muscle atrophy, and edema. The percentage 
or more of these signs at each examination is shown in Table 3. No men showed all 

the s.gns indicated on any examination. The F Company group, maintained on Supplemented B Ration (con- 
lowest incidence of these findings; and no significant difference was found after 

he subjects on the vitamin supplement and those on placebos. 

There is no statistically sipificant difference between the incidence of these sips in any of the 
■ before the start of the test, in spite of the range of incidence. No individual case of thiamin 
was found. None of the men with the individual sips of possible deficiency was ill or had his 
as a soldier limited by the existence of these signs. 

At the end of Period I, G Company, which had subsisted on K Ration for 3 weeks, showed a 
significant increase in the signs pointing to B j deficiency. Sips of low grade Vitamin B i de¬ 

ficiency were restricted to scattered findings in but 6 men, only 1 of whom showed more than 1 sip (See 
Table 4). E Company, however, on K Ration at the same time, did not show this trend nor did E Company 
'hfer from F Company. One man in E Company who had nerve tenderness and pedal edema at the start 
Mt these signs while on K Ration. The abnormalities, assuming they represent B , deficiency, are not at¬ 

tributable to the ration proper but to the fact that certain individuals may have eaten inadequately or may 
have had unusually large thiamin requirements. This is borne out by the failure of Y Company to show any 
increase in signs following its 3 weeks on K Ration. It would appear that K Ration, when issued and con¬ 
sumed as in this test, will not result in the development of sips of Vitamin B x (thiamin) deficiency in a 
sipificant number of men. 

Y Company, on Experimental C Ration during Period I, showed no significant increase in the 
number with signs of B ^ deficiency over that shown on the initial examination (Table 3a). At the second 
examination this company did, however, differ significantly in the frequency of signs of thiamin deficiency 
from F Company. The same is true of C Company, on New and Experimental C Ration in Period HI. X 
Company which had Experimental C Ration few only 7 days in Period HI had no special studies, so no com¬ 
parison with Y and C Companies can be made. The sips of early mild Vitamin B t (thiamin) deficiency are 
less impressive in either Y or C Companies on C Ration than in G Company on K Ration because the signs 
are scattered among a few men with no single man presenting more than one sip. Neither company on C 
Ration fared as well as the control F Company though the differences are of questionable significance. 

H Company, on 10-in-l Ration throughout the test, showed no significant increase in the signs 
of Vitamin B , deficiency over initial examination. G, Y, and X Companies on this ration in the 2 weeks 
Period II compare favorably with E Company on Supplemented B Ration during this period. 

X Company, subsisting on Canadian Mess Tin In Period I, showed no sipificant increase in 
these signs over those found on the original examination. One man developed bilateral loss of knee jerks. 
There was no other group on this ration with which to compare X Company. It showed a slightly greater 
number of signs of thiamin deficiency than were shown by F Company. The differences are represented by 
signs in only 3 men of the whole company and are not sipificant. 
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c. The signs of Vitamin Q a (Riboflavin) Deficiency sought were corneal vascularization, dermatitis 
angular fissures of the mouth and cheilosis. The percentage of men showing one or more of these signs 
exclusive of corneal vascularization) on each examination are shown in Table 5. Slit lamp examination of 

the cornea was made by examiners with special experience in the instrument and In the signs of corneal vas- 
culanzution that may accompany riboflavin deficiency, The hand slit lamp was used with the realization 
that it might not be a dependable instrument. The results obtained by it were checked by means of the large 
standard slit lamp at the third and fourth examinations where all positive cuses detected by the hand slit 
lamp and many negative ones were examined with the large slit lamp. The examining personnel were the 
same throughout. In no instance was the positive finding with the hand slit lamp confirmed nor was any sub- 
ect who was found normal (negative) with the hand slit lamp found positive (abnormal) with the large slit 

lamp. No subject was found to have corneal vascularization with the large slit lamp. Therefore, the find¬ 
ings with the small slit lamp have been discarded and no analysis of slit lamp data has been made. Al¬ 
though some instances of conical vascularization may have been present at the first 2 examinations it is 
assumed with a high degree of probable correctness that such changes never occurred. 

Only 3 cases of the dermatitis of Vitamin B a deficiency were found. These were on the last ex- 
amination after Period III, 2 in X Company on the Experimental C and K Rations, and 1 in Y Company on 

pañíes 0” AngU “ flssures of the mouth were found in Insignificant numbers in men in C. F and Y Com- 

Cheilosis was interesting because, for a short period, most men had lip lesions believed to be 
caused by sun and wind. However, there were a few with more cyanotic and inflamed lips which healed 
poorly and resembled those attributed to B a deficiency. In no company except F, the control group was 
there a significant increase in the incidence of these lesions which, in most subjects tended to disappear dur- 
mg the test. In Period I at a time when the excretion of riboflavin was decreasing rapidly X Company on 
Canadian Mess Tin showed a slight but statistically significant increase above the probable mean erroMii in- 
terpretation of the sign and the lesions subsequently healed rapidly during the 2 weeks on 10-in-l Ration 
(See Tab e 5). Many, but not all, competent and experienced authorities would question the diagnostic value 
o th,s sif Vnder the sPeciflc circumstances (extensive sun and wind burns) in which it occurred. 

d. The signs of Niacin (Nicotinic Acid) Deficiency sought were dermatitis, glossitis and stomatitis. 
The percentage of men showing one or more of these signs on each examination is shown in Table 6. In 
no instance were all these signs seen in any man. One case of the chronic dermatitis of pellagra was seen in 
i Company on the first examination and disappeared during the test. One each was reported in C and Y 

not roeördi ^ f ^ ^ X ComPa,,y f*n the seco»d examination but the severity was 
no recorded and since there was no evidence of it 14 days later it may be an incorrect recording No 
pellagrous stomatitis was observed at an) time In any subject. 8 0 

„ n .. Jwo instance* of »he glossitis of pellagra were reported in E Company and disappeared while on 

(See Table Q.™ ^ ^ ^ F °f the “ ,eSÍOnS found> 2 present initial“ 

and ^ C ^id) Deficiency sought were petechial hemorrhage, purpura, 
and gingivitis No cases occurred which showed all these signs. There were no cases of purpura and otIv 
I of petechial hemorrhage during the whole test. The chronic lesions of the gums decreased throughout the 
test period in all groups. Acute changes possibily attiibutable to Vitamin C deficiency decreased continuous- 
y throughout the test and there were only 3 such cases in the whole battalion at the end of the test as com 

pared with 97 at the start. There was an increase In the acute lesions in X and Y ¿m^U during pZS 
II at a time when the urinary excretion of Vitamin C was decreasing. This is probably aitributableto Zor 
ora hygiene^ It improved promptly on better attention to hygiene on command of the Battalion Commander. 
A number of instances of minor injury to the gums resulted from eating hard biscuits. 

min B d^ilír1^'! 0LPr0tei,rDfiCienCy 'T8*“ W“ edema’ which ls a,so includ®d with signs of Vita- 
... Bi deficiency. The incidence of edema on the initial examination is given in Table 3a. Edema never oc- 
curred a® an lsolated phenomenon without other neuromuscular signs. It should be emphasized that a defi. 
ciency of thiamin, Vitamin C or protein may be associated with tdetna. 

»rroi at InOiimtMkm liy r*ch tiwnfntr (Sw Table «). Tlwy ÄTlrÄÄ Ä. Thw d*ta wt" «“ «•"*•*>'• 
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g. Compartacn of Clinical Findings in Vitamin and Placebo Groups-The clinical data for the F Com- 
piiiy vitamin and placebo groups were examined separately to determine if the administration of additional 
vitamin to men already consuming a liberal diet had any influence on their clinical picture. In Table 7, the 
percentage incidence of various findings in the vitamin and placebo groups are shown for the examinations 
Just preceding and immediately following the period of vitamin supplementation (Period III). When the in- 
ddenoe of the abnormality looked for is zero or practically so, nothing is reported. During the 3 week period 
of administration, added vitamins had little if any effect on the incidence of any of the signs which might 
indicate nutritional deficiencies. 

b. Comparison of Remits Obtained by Multiple Independent Examinations of Every Tenth Man- 
Because it is recognized that there is an element of subjectivity in interpretation, especially of early and mild 
clinical signs, every 10th subject was examined by each clinician at every routine examination. Perfect or al¬ 
most perfect agreement (99 or lOOt) was found in the entire neuromuscular examination; in angular fist ires, 
pellagrous glossitis, stomatitis, and dermatitis; purpura, petechial hemorrhages, dermatitis of riboflavin defi¬ 
ciency, moderate and severe acneform eruption, gross opacities of cornea and dryness of the eye. The greatest 
differences in ratings occurred in oral hygiene and changes in opacity of the sclera. Agreement was unanimous 
about severe lesions and those diagnostic of specific diseases while classification of mild and intermediate de¬ 
grees of the lesions of questionable specificity was less consistent. The findings expressed as percentage of 
agreement are given in Table 8. 

i. 

7. SUMMARY. 

It appears from these observations that, as far as the occurrences ^f physical signs of nutritional 
deficiency is concerned, the various rations tested were adequate for the periods during which they were 
used and their use did not result in a significant amount of deficiency disease. Certain changes accepted as 
signs of deficiency states were found on examination. Many were present at the beginning of the test and 
most of them did not increase in significant degree.. In fact, they decreased. Such variations in the number 
and extent of the signs as occurred are not believed to be significant or to indicate any inadequacy of follow¬ 
ing; (1) The presence of a number of signs of deficiency at the beginning of the test period capable of persist¬ 
ing or disappearing without necessary reference to the basic adequacy of the respective rations; (2) The lack of 
specificity of the physical signs in the mild or early forms of deficiency disease; (3) The occurrence of only 
mild or early signs of deficiencies and the consequent variation in detection and interpretation of such signs 
from one period to the other and between examiners, without any relation to the diet; (4) The effect of en¬ 
vironment on signs of a non-specific character. These factors cause inconstant and inconsistent variations in the 
incidence of the signs at the various examinations. 

A summary of all the physical examination data indicates that men on the control ration generally 
showed fewer signs of deficiency than those on other rations. This was not true of every sign, or in comparison 
with all companies. Changes in the skin attributable to Vitamin A deficiency showed a distinct tendency to 
improve over the whole test in all subjects. The individual periods were probably too short to reflect effects 
due to the ration because of the lag in appearance of the changes of Vitamin A deficiency. The apparent in¬ 
crease in signs of B i deficiency in C Company on the K Ration did not occur in other companies on the same 
ration. Variations among individuals indicate the influence of idiosyncrasies in food consumption and vitamin 
requirement rather than a defect in the ration. Furthermore, it should be pointed out that although an increase 
in positive findings may be statistically significant, that increase may be caused as readily by misinterpretation 
of questionable signs as by the increased incidence of an actual deficiency. Other signs, except cheilosis, gin¬ 
givitis and gross eye lesions, were too infrequent to be significant. Cheilosis is a good example of the incon¬ 
sistency of variations in the signs. It showed an increased incidence only in the control company. Lesions of 
the gums attributable to Vitamin C deficiency decreased in all companies throughout the test irrespective of 
ration. In the opinion of the examining physicians, the eye lesions were due to environmental conditions and 
not to nutritional deficiencies. It is recognized that several signs suggestive of vitamin deficiency are less 
reliable when there is much exposure to the elements. Supplementation of the control diet with vitamins did 
not affect the physical signs under consideratiu >. 

It is concluded, therefore, that the rations as tested were nutritionally adequate as far as the physi- 
, cal examination of the troops and the appearance of physical signs of nutritional deficiency are concerned. 
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TABLE 1 

FSH CENT OF MEW SHOWING SIGNS POSSIBLY DUE TO VITAMIN A DEFICIENCY 

Dr/neaa of Efea 0 
Scltral Opacities 33 

Initial Corneal Opacitiea 3 
Groas Conjunctivitis * 72 
Follicular Hyperkeratosis 30 
Acneform Eruption 25 

0 
78 
1 

77 
36 
18 

0 
63 
0 

67 
31 
38 

0 
74 
0 

69 
32 
15 

0 
67 
0 

39 
20 
12 

0 
53 

5 
10 
15 
21 

After 
Period 

I 

Dryness of Eyes 0 
Scleral Opacities 91 
Corneal Opacities 0 
Gross Conjunctivitis * 93 
Follicular Hyperkeratosis 52 
Acneform Eruption 7 

0 
97 
0 

92 
44 
27 

0 
99 
1 

81 
44 
12 

0 
84 
1 

82 
31 
0 

0 
89 
1 

78 
39 

2 

0 
75 
1 

86 
27 
12 

Dryness of Eyes 0 
After Scleral Opacities 37 

Period Corneal Opacities 0 
II Gross Conjunctivitis » 97 

Follicular Hyperkeratosis 29 
Acneform Eruption 10 

0 
67 
1 

93 
18 

2 

C 
88 
0 

90 
24 
1 

0 
73 
1 

64 
22 

3 

0 
87 
0 

97 
12 

6 

0 
66 
0 

98 
32 
13 

After 
Psriod 

III 

Dryness of Eyes 
Scleral Opacities 
Corneal Opacities 
Gross Conjunctivitis * 
Follicular Hyperkeratosis 
Acneform Eruption 

0 
87 
0 

100 
42 

5 

0 
84 
1 

94 
16 

9 

0 
96 
0 

100 
34 

7 

0 
89 
0 

97 
29 

2 

0 
94 
0 

97 
33 
2 

0 
82 
0 

95 
11 

2 

* Sun, wind and dust considered sufficient to cause this sign. 
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TABLE 2 

SIGNS OF POSSIBLE VITAlfIN A DEFICIENCY 

Company All Signs 
All Eye Signs 

and 
One Skin Sign 

A) 11 Skin Sigi 

Exi 
ia and One Eye Sign 
¡imination 

Initial 
AÍter 

Period I 
After 

Period II 
After 

Period III 
I 
F 
Jt 

H 
X 
Y 

w 

c 
c 
0 
c 

0 
0 
0 
0 
0 
0 

r 11 
8 

13 
7 
k 

2 

2 

11 
6 
0 
1 
6 

..r 
1 
0 
0 
1 

4 

2 

3 
3 
1 
1 
0 

TABLE 3a 

PER CENT OF ¿'EN SHOWING ANY NEUROMJSCULAR SIGN 
OR PERIPHER.AL EDEKA 

Company 
Examination 

Initial 
After 

Period I 
After 

Period 11 
After 

Period III 
E 
F 
J 

H 
X 
Y 

5.5 
1.2 

3.5 
0 

2.1 

_ÍÚ_ 

1.4 
0 

10.5 
4.7 
5.3 
7.6 

4.1 
0 

8.1 

3.5 
13.8 
9.8 

4.1 
1.2 

14.0 
1.2 

5.3 

JM 

TABLE 3b 

NUi'BER OF J'EN WITH NEUROIOJSCULAR SIGNS AND EDEMA ON INITIAL EXAMINATION 

Physical Sign Company 

E F G H X Y 
Muscular ’Weakness 
Knee Jerks Absent 
Ankle Jerks Absent 
Muscle Tenderness (Calf) 
Nerve Tenderness 
Vibratory Sense Lost (L'alleoli) 
Syn. L'use. Atrophy (Extremities) 
Pitting Edema (Prétibial) 
Pitting Edema (Pedal) 
Pitting Edema (Sacral) 

0 <5-g-8-5-5— 

0 0 10 10 
0 0 10 11 
0 0 0 0 0 1 
2 0 0 0 0 0 
1 0 0 0 0 0 
0 0 0 0 0 0 

2 0 0 0 0 3 
0 0 0 0 0 0 
0 1 0 0 0 0 
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TABLE 4 

G COIkPAÍÍY f'EN SHOWING SIONS OF POSSIBLE THIAIÍIM DEFICIEICCY 
ON 2ND EXAM EUT NOT ON 1ST 

Subject 
Abnormalities 
present on 2nd 
exam but not 
on 1st 

Based Thiamin 
mcgm/hr 

Examination 
1st 2nd 

Load Thiamin 
me ijm/hr 

Examination 
ist 2nd 

Body '/.eight 
megm/hr 

Examination 
nf—sa 

G114 
G125 
G135 
0137 
G207 
G218 
0304 

_222?...,. 

Tibial Edema 
Pedal Edema 
Muscle Tenderness 
Pedal Edema 
Absent Ankle Jerks 
Muscle Tenderness 
Absent Knee Jerks 
Left K & A Jerks abs 

ãÜ 34 
12 15 

5 6 
16 16 
15 24 
27 15 
28 17 
20 37 

”355 94Õ 
490 700 
350 395 
260 120 
425 620 
370 145 

"in ni 
162 158 
179 178 
190 192 
143 143 
155 152 
135 134 
149 149 

G Company Average Tt 21! -m— 152.6 151.4 

TABLE 5 

PER CENT OF MEN SHWING ONE OR MORE SIGNS OF POSSIBLE VITAMIN B2 DEFICIENCY 

Company Initial 
After 

Period I 
After 

Period II 
After 

Period III. 
E 
F 
G 
H 
X 
Y 

15 
2 
5 
8 
3 

_§_ 

10 
5 

10 
6 
9 
8 

3 
2 
3 
1 
2 

_2_ 

5 
11 

3 
0 
6 
0 

TABLE 6 

PER CENT OF MEN SHOilNG ONE OR MORE SIGNS OF NIACIN DEFICIENCY 

Examination 
Physics! Signs 

Company 
. E F G H X Y 

Initial 
Pellagrous Dermatitis 
Pellagrous Glossitis 
Pellagrous Stomatitis 

-g j g g ï 5- 

1 0 0 0 0 0 
0 0 0 0 0 0 

After 
Period 

J. 
Pellagrous Dermatitis 
Pellagrous Glossitis 
Pellagrous Stomatitis 

p5 5 S õ t ÎT 
1 0 0 0 0 0 
0 0 0 0 0 0 

After 
Period 

II 

Pellagrous Dermatitis 
Pellagrous Glossitis 
Pellagrous Stomatitis 

^33 “Õ 5 ü ï 5“ 
oooooo 
oooooo 

After 
Period 

III 

Pellagrous Dermatitis 
Pellagrous Glossitis 
Pellagrous Stomatitis 

0 1 Ü 1. 0 1 1 
0 0 10 13 
oooooo 

Appendix D V 
Inclosure #4« 

lili.tlHBiiii 

<155) 



TABLE 7 

PER CENT INCIDENCE OF ABNORMALITIES IN F COMPANY VITA'/IN AND PLACEBO GROUPS 
BEFORE AND AFTER ADMINISTRATION OF -VITAMINS AND PLACEBOS 

Abnormality Reported Group 
Before 

Vitamins & Placebos 
Slight Moderate 

After 
Vitamins & Placebos 
Slight Moderate 

Gross Changes in 
Scleral Opacity 

Pl&cebo 
Vitamin 

5U 15 
60 11 

65 " 
68 18 

Gross Conjunctivitis Placeoo 
Vitamin 

9l U 
83 9 

™ 

89 8 
Pterygia Placebo 

Vitamin 
2 
0 

-2- 
0 

Pingueculae Placebo 
Vitamin 

u 
6 

2 
4 

Follicular Hyperkeratosis placebo 
Vitamin 

~T5 2 
23 6 

Í5 0 
21 2 

Acneform Eruption Placebo 
Vitamin 

2 0 
4 0 

IT-2- 
8 2 

Cheilosis placebo 
Vitamin 

2 
2 

1 
ll 

Chronic Gingivitis Placebo 
Vitamin 

—n- 

25 
2 
9 

Active Acute Inflammation 
of Dental Margin 

Placebo 
Vitamin 

7 
15 

-5- 

0 
Oral Hygiene Placebo 

Vitamin 
30 G} ¿3 F; 7 P.* 
21 G! 67 F: 12 P. 

54 G; 41 Fj 5 P. 
38 G: 58 F; 4 P. 

* G * Good; F s Fair; P * Poor. 

( ) 
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TABLE 8 

AVERAGE PER CENT AGREEMENT AMONG EXAMINERS IN CUNICAL FINDINGS IN 
THE SAME MEN EXAMINED AT THE SAME TIME 

Abnormality Under Examination X Agreement 

Eyes 
Dryness _ 
Gross Changes in Scleral Opacity (All Degrees of Severity) 
Gross Changes in Scleral Opacity (Moderate & Severe) — 
Gross Changes in Corneal Opacity--— 
Vascularization ----- 
Gross Conjunctivitis (All Degrees of Severity)_ 
Gross Conjunctivitis (Moderate & Severe)_ 
Pterygia .... 
Pingueculae .. 

Skin 

Follicular Hyperkeratosis (All Degrees of Severity)_ 
Follicular Hyperkeratosis (Moderate & Severe)- 
Acneform Eruption (All Degrees of Severity)- 
Acneform Eruption (Moderate & Severe)-- 
Dermatitis of Riboflavin Deficiency _ 
Petechial Hemorrhages -- 
Purpura _ 
Pellagrous Dermatitis....... 

Lips & Mouth 
* 

Angular Fissures _ 
Cheilosis ___ 
Pellagrous Glossitis (All Degrees of Severity)_ 
Pellagrous Glossitis (Moderate & Severe)_ 
Pellagrous Stomatitis _ 
Chronic Gingivitis _ 
Active Acute Inflammation of Dental Margin- 
Good Oral Hygiene----- 

Neuromuscular 

Muscular Weakness _ 
Absence of Knee Jerks_ 
Absence of Ankle Jerks ___ 
Tenderness of Belly of Calf Muscle __ 
Nerve Tenderness _ 
Loss of Vibratory Sense__ 
Symmetrical Muscular Atrophy in Extremities_ 
Pitting Edema (Prétibial).. 
Pitting Edema (Pedal) ..... 
Pitting Edema (Sacral) .. 

92 
98 
92 
86 
96 
89 
95 

81 
96 
84 
98 

100 
100 
100 
100 

99 
92 
98 

100 
100 
88 
87 
77 

100 
99 
99 
98 

100 
100 
100 
99 

100 
100 

* 

ilW'1 t- ¡II ' "ï.*.J».." ... ¢(-1 II '11 . .*!il ... ..I* 
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appendix d 

Section VI 

EFFECT OF DIFFERENT RATIONS ON AUMENTARY PHYSIOLOGY 

WATER CONSUMPTION AND SUB» 

1. INTRODUCTION 

age numb^ofhm,« nfTde t0 f“** °n ^ «^entary function, water intake and aver- 

.PP..-Í ‘Z.fáTTírXZyn ïM ^T,*" ^ ^ * —P ^ 
mon as to be of no tomorUn«. T, ” .h^ “*8 5' Í "f“0” “ taL “V «»l", but ihcy worn » n™™,. 

among companL on the ame ration ie ^ E and r^ ^ °f is a subM<ve function and differs 

ran«« it Mn tNumbfrx°/ Bowd Movements daily per man in each company is given in Table 2 The 

MesTTit RatLn. wMi "t “t d ^ °^L“ 
of bowel movements. P ‘«creased bulk of the ration and increased number 

ration fo ^Td^t^l^aloW ,X"rf\Äfd ^ T ^ ^ 
rations (See Table 3). V f ^ differences ^cen companies, or between 

nal data I“I ta^Tc!« .Zl .«emífL^oT ^ ^ T““' 4', 11 ta 
dioate that, Jn S ml ^e, „ Z ZmTÍ ^ ^ 
increased. This outweighed any effect of change in mHnn. lf advanced ««d the average temperature 
requirement b„, Ute average daily Huid intake *„ abm„ a ^ ^ W■", 

were also „otZTc ^ 
in their cause. It is impossible to evaluate the role of other factors 

8. CONCLUSIONS. 

the SuppiZnl^Z; rZZâyZffSÎlîÎ’T08^ *** '™" »“« «•- on 
its ol admittedly incomplete y °n ^ '‘ri°m ntiaa *“•«<* ^ #« Um- 
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TABLE 1 

PERCBHTAQi OF SUBJECTS EXPERIENCING EXCESS FLATUS 

-jsflEIW -1 TTOT- 
I 
0 
H 

1 n 
22 

—k. 

5 

_L- k 

TABLE 2 

A VISAGE DAILY NUMBER OF BOWEL MOVEMENTS PER MAN WHILE SUBSISTING 
ON DIFFERENT RATIONS 

=0 
i 
G 
H 
X 
T 

1.23 1.18 

1.3B 

l.lii 
1.16 

1 * 21 
1.08 

1.01 

1.24 
1.38 
1.30 
1.31 

Ï.1U 
1.20 

1.38 

1.19 
1.22 msz Z£Sl i.fli znr~ —nsi- 

TABLE 3 

AVERAGE MIMBER OF HOURS SLEPT PER MAN WHILE SUBSISTING 
ON DIFFERENT RATIONS 

Mew C r™r~ 
E 
0 
H 
X 
Y 

7.69 7.23 

7.53 
--H2 

7.32 

7.46 

7.72 
7.60 

7.70 
7.56 
7.80 
7.45 

7735- 

7.49 
7.56 
7.62 
7.66 

All Companies 7.69 ..M Jùkl ~.7>0 nrsg _7-» 

TABLE U 

AMOUNT OF FLUID INGESTED ON DIFFERENT RATIONS 
Average Number of Canteens (Quarts) per Man per Day 

Company New C Expt.C K C.M.T. "TÕ-ín-l 
1 
G 
H 
X 
Y 

4.41 4.57 

4.3* 

-¿ill 

2.^6 

4.29 

4.31 

4r29 
3.34 

4.20 

3.71 
4.18 

3.82 

.TM . 

4.33 
3.71 
3.90 
3.87 —_ -liL US 3.á¿ 3.81 
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APPENDIX D 

Section Vil 

BIOCHEMICAL STUDIES 

SUMMARY OF RESULTS 

(As Judged by Chemical Status erf Test Subjects) 

Ration 
Ration Issue 

per man per day Period Salt 
Vitamin 

B, 
Vitamin 

Bs 
Vitamin 

C Niadn 

C (Experimental) 
C (New) 
C (Experimental) 
K 
Canadian Mess 

Tin 
10-in-1 
B Supplemented 

1-1/3 
1 
1 
1-2/3 
1-1/3 

1-1/4 
4800 Cals. 

3 wks. 
2 wks. 
1 wk. 
3 wks. 
3 wks. 

8 wks. 
8 wks. 

Admitíate 

Admitíate 

Adequate 
Admitíate 

Adequate 
Adequate 

High 

Adequate 

Adequate 
High 

Adequate 
High 

Adequate 

Adequate 

Adequate 
Poesibly 

Low 

Adequate 
High 

High 

High 

Adequate 
High 
Possibly 

Low 
High 

Adequate 

Adequate 

Adequate 
Adequate 
Adequate 

Adequate 

1. INTRODUCTION. 

Chemical studies are a valuable adjunct to ration tests, since it is generally accepted that when a 
diet is seriously deficient in some respect, biochemical changes may precede by a considerable time changes 
in the subjects morale or physical fitness, which in tun, may deteriorate long before there is diagnostic evi¬ 
dence of deficiency disease. Therefore, it is important to follow the general trend of the body's stores of im¬ 
portant substances, especially when tests last only a relatively short period. 

2. PROCEDURE 

The general organization of the test is described in Appendix A. Chemical observations were made 
the day of arrival in the test area and at the end of Periods I, II and III. Three platoons from each company 
were studied, a total of 615 men on the first examination. Losses as described in Appendix A cut this num¬ 
ber to 532 by the last examination. 

. During test periods, 1 company was examined each day. The subjects adhered approximately to the 
following schedule: 1 

Reveille 
Empty bladders into latrine 
Drink Ji canteen cup water, (X pint) in order to insure diuresis. 
Weighing 

Empty bladders into paper cups. (This is the “fasting specimen.”) 
Each man of the first platoon and the first half of second platoon drinks 
150 ml. of water containing 5 mg. thiamine hydrochloride, 5 mg. of ribo¬ 
flavin, 50 mg. nicotinamide and 500 mg. ascorbic acid. 
Breakfast of the ration appropriate to the test period. 
Venepunctures started on Platoon 1. 
Venepunctures all completed on Platoons 1, 2 and 3. 
First platoon and first half of second platoon empty bladders into paper 
cups. (This is the “loaded specimen.”) 

The following chemical estimations were carried out in a field laboratory in the headquarters area* 
a. Whole blood hemoglobin. 
b. Serum protein. 
c. Serum chloride. 
d. Fasting urinary vitamin C (ascorbic acid). 
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«. Farting urinary vitamin Bi (triamine). 
f. Farting urinary vitamin B« (riboflavin). 

g. Fasting urinary vitamin Factor F» (probably N-methylnicotinamide). 
h. Excretion of test dose of vitamin C. 
i. Excretion of test dose of vitamin Bj. 
J. Excretion of test dose of vitamin B|. 

b. Excretion of test dose of nicotinamide ax Factor F|. 

un « nMrtÍl0<Jl xmd 111 A«1«! have been described and discussed in a reoort to the office of cri-n 
tifie Researdi and Development f Assessment of Nutritional and Metabolic Condition in the Field" bv lohn 
son^Sargent, Robin** and Console, Serial No. 114, Report No. 28 under Contrlct OEMcm^ May ^ 

3. RESULTS 

a. Biochemical Adequacy of the Rations as Judged by Company Averages 

Interpretation of the results should take into account not only absolute levels on sinale examina 

sÄ throUgh0Ut4the "hole 2 months- W« consider that either excessively low values on a 
mgle examination or a progressive and continuous drop from examination to examination are suaaestive that 

stable ^elhfa iÍTÜie re V,e y, COnStant’ lower i*1™ ^ were on the ^t examination. Unless this new 
*T ? 7!iií íJ Ldanfr0US y l0W rangt!' we «»"»ider that the ration is adequate. Interpretation of data 

U be facilitated by reference to Table 1, which presents normal ranges and levels suggestive of deficiency 

l^n^^They Z^derivS1^ ^ ^ general health delete^ously * maintained 
i , 7 Í °m reP^ted examination of approximately 50 men in New England, 80 men 

fa Saslmtchewan in winter, the present battalion in the Colorado Rockies in summer, and from single ex 
aminations of HO men in the Desert Training Center in summer. The lower levels of normality listed in 

™ / 7ere *, f®?Jndi fa„men whose Physical fitness, morale and general health were satisfactory as judged 

Oct Î5 Tf*1 0ÍlÍCen- (Sr ?e rep0rt Prevlously Zerred to, and also a report ^ 
Æ b7 ioh^n’ gar8ent> Robinson and Consolazio, O.Q.M.G. Report No. HI from the Harvard 

atigue Laboratory, "The Nutritional Status of Enlisted Men in the Desert Training Area"). 

A summary of the biochemical data is presented in Table 2 by companies oeriods «nd «hw. 

amin^hV,886*^/0^ al1 sub,ects tested at a given time, regardless of men who dropped out after 1 2 or 3 ex- 
m Tabl® 3 Presents »he same type of data for men who were examined in each of the 4 test periods 

It will be seen that the averages are not essentially different. ^ 

. , . of »he biochemical adequacy of the various rations as issued and eaten in this test are 
presented in the Summary of Results, which is based on the data of Tables 2 and 3, the criteria of Table 1 and 

ÏÏlTrt , ^ “'•SL1?' i0ll°"i"8 “» to™ concerning U,e vi,.l C ' Bi, vitamin Bj and niacin provided by the various rations: vitamin 

(1) Supplemented B Ration maintained a high level in aU respects for 2 months No satisfactorv 
explanation has been found for the abnormally high hemoglobin level in the first exaZlL. Thif dropped 

IL fev«1 »"d then remained there. The level of Vitamin Bt in the fasting urine of the company on this 
ration was consistently lower than in all other companies, but not dangerously so Thi» load f»cf r/ . ,. , 

Jtah.,ic rlbotavto or y^, h«, b»„ ^ded ,o J „to, J*, B. In .dd“to . oh.„t íh 

r ed eggs in B Ration in the middle of the test. These 2 factors perhaps influenced markedly the levels of 
«min Ba in F Company in comparison with the other companies. During 2 weeks on the Supplemented B 

Ration E Company showed a general increase in vitan in stores. supplemented B 

weeks (Y Comp^*10™”1*“1 C ^ Per day’ maintained a hi«h level in all respects for 3 

♦ , j Î1 N>eW ? Rft!°n f,0r 2 Weeks plus Experimental C Ration for 1 week, 1 ration per day main- 

(C Companytfa ry ^ excePtion of Vitamin Bi which toolTa slight drop. 
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(4) K Ration, 1-2/3 rations per day, maintained a high level ln all respects for 3 rfeeb (E, C, and 
Y Companies). 

(5) Canadian Mess Tin Ration, 1-1/3 rations per day, allowed the maintenance of satisfactory 
levels of Vitamin C, Vitamin Bj, and niacin for 3 weeks (X Company). The results for Vitamin B| are difficult 
to interpret. This company started at a very high level, apparently because their ordinary garrison ration was 
supplemented by extra milk purchased with company funds. After 3 weeks on Canadian Mess Tin Ration they 
showed a large drop in stores of Vitamin B*, but were still at a fairly high level. Many of the test subjects 
ate but little of the sardines and powered milk issued in the rat'ou. !» must be concluded that as eaten, the 
ration was probably low in Vitamin B* * 

(6) 10-in-1 Ration, 1-1/4 rations per day, was satisfactory for 1’ weeks with respect to Vitamin %, 
Vitamin Bt and niacin (H Company). In this test it did not sustain altogether satisfactorily the level of vita¬ 
min C. The statement that 10-in-l provided relatively low amounts of vitamin C is corroborated byj fa) the 
fact that 13 test subjects in H Company showed very low levels after 8 weeks, as contrasted with only 2 at the 
start, at a time when there was an improvement in all other companies; and (b) a downward trend in 2 weeks 
on 10-in-l in X and Y Companies at a time when B Ration was improving in the Vitamin C stores of E Com¬ 
pany. In the case of C Company, a slight improvement in Vitamin C stores was observed in 2 weeks of 10-in-I. 

b. Biochemical Adequacy of the Rations as Judged by Individual Test Subjects 

A matter of considerable practical importance was established in this test when the biochemical 
results for individual test subjects were examined, in contrast to the company averages. It is obvious that if a 
considerable percentage of subjects reaches a dangerously low level, the ration they are eating cannot be con¬ 
sidered adequate, even if the group average is satisfactory. Examination of Tables 2 and 3 shows that on the 
average over the whole 2 months the battalion: improved with respect to Vitamin Bj (as indicated by load 
test). Vitamin Bi and Vitamin C; showed no significant change in chloride, serum protein or hemoglobin; and 
showed a moderate decrease in Factor Fa. With regard to the individual subjects Table 4 lists the percentage 
of men in each company who were chemically low at the start and at the finish of the test by the criteria listed 
in Table 1. The following points should be noted: 

(1) There were no subjects low in hemoglobin or serum protein. 

(2) A tendency in 3 companies for salt stores to be low in the last week was presumably due to 
the 90 mile march. Sweating may have been more profuse in that week than any other. 

(3) Stores of Vitamin € improved in all companies except H, which was on 10-in-l Ration. A con¬ 
siderable percentage of the battalion was low at the beginning. 

(4) Stores of vitamin Bj were good at the beginning, and improved in the few subjects who were 
low at the start. 

(5) Stores of niacin, as measured by Factor Fa remained above the danger level in a great majority 
of subjects, but were apparently not significantly improved. 

(6) Stores of Vitamin B* were good at the start, but a few men were low at the beginning as well 
as at the end. 

(7) The general conclusion to be drawn is that under the present conditions, the chemical status 
of the battalion was in general improved by subsistence on the rations tested. The finding can be explained 
by 2 factors. 

(a) The choice of items is limited in the field rations, and food likes and dislikes are less likely 
to prevent the intake of foods high in vitamins than when the men are on garrison ration. 

(b) The test subjects worked harder than they did in camp previous to the test. Their gross 
intake of food presumably increased during the test, and the intake of many of the vitamins 
increased accordingly. 

c. Findings in Y Company after Eleven Days of Moderate Calorie Deficiency 

The effects of moderate calorie deficiency were observed in Y Company when they received I 
Ration (1 ration per day) for 11 days at a time when they were expending about 4000 calories a day. In this 
company, there were constant complaints of hunger and a progressive loss of weight averaging 4 pounds in 
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the II d*y* (See Appendix D, Section II). They were brought to headquarters area on the 11th day and were 
lubjected to the usual battery ol physical fitness tests. In the afternoon, after the last test, specimens of urine 
were coflected from the first 3 platoons. These were examined by the nitroprusside reactions of Rothera. Of 
80 specimens, none showed the reaction of true acetone bodies. Therefore, there was no significant degree of 
acidosis, such as one finds in acute severe calorie deficiency. (See the report of the Prince Albert Canadian 
Army Winter Ration Trials, 1044, for an example of acute calorie deficiency.) Twenty-one of the 89 specimens 
showed a positive reaction for the nitroprusside positive substances which appear after ingestion of biscuits 
containing powdered milk. This percentage is far less than has been seen in previous trials on K Ration. 

d. Chemical Effects of Administering U. S. Army Vitamin Tablets to Subjects on Supplemented B 
Ration 

During the last 3 weeks of the test, 3 vitamin tablets were administered daily to every man in 
Platoons 2 and 4 of F Company, and placebos to every man in Platoons 1 and 3. The whole company con¬ 
tinued to receive Supplemented B Ration. At the end of 3 weeks of this regime vitamin load tests were ad¬ 
ministered to the whole of the first and second platoons, instead of to the whole first platoon and half of the 
second as had been done on the previous examinations. 

The biochemical results are summarized in Table 5. It is clear from the data given in this table 
that the pills and placebos had been dispensed properly. It is of some theoretical interest that under the 
present experimental conditions the fasting level was a more sensitive indication that the subjects had been 
receiving vitamins than was the load test. Statistically significant differences between the groups of subjects 
were found in fasting urinary ascorbic acid, thiamine, riboflavin and Factor Fa and small but statistically 
insignificant differences in the ascorbic acid, thiamine and riboflavin load tests. The nicotinamide load test 
was actually smaller in the group that had received vitamins. The difference between groups, however, was 
present also in earlier tests. As has been emphasized above the assay of Factor Fa is not altogether, satisfactory 
as a measure of niacin metabolism. 

The present evidence is suggestive but the conclusions should not be extended to subjects under 
a regime different from the present one, i.e., a very good diet, high in all vitamins, supplemented with mod¬ 
erate doses of synthetic vitamins over a period of 3 weeks. 

e. Reliability of Vitamin Load Tests Repeated at Frequent Intervals 

Some of the conclusions in the present test are based on load tests administered to subjects who 
had alroady received such tests in the previous 2 or 3 weeks. Such a procedure might be criticised on the theo¬ 
retical ground that load tests at frequent intervals on the same subjects alter their nutritional status so far as 
to vitiate the results. This fundamental question was studied in the present test, and the results to be pre, 
sented below support the view that frequent load tests can be used safely in the case of men with a relatively 
high daily intake of vitamins in their diet. 

The subjects were 96 enlisted men in Company X who had subsisted on Canadian Mess Tin Ration 
for 3 weeks, followed by 10-in-l Ration for 2 weeks. The approximate daily intake during the 5 weeks was: 
ascorbic acid-70 mg.; riboflavin-2.0 mg.; thiamine-1.5 mg.; and nicotinic acid-25 mg. Load tests were ad¬ 
ministered to 50 of the subjects on the first day of the test, again 3 weeks later and finally at the end of the 
5 weeks. A load test was administered to the remaining 46 subjects only once, at the end of the 5 weeks. The 
vitamin load consisted of an oral dose of 150 ml. of water containing 500 mg. of ascorbic acid, 5 mg. of thia¬ 
mine hydrochloride, 5 mg. of riboflavin, and 50 mg. of nicotinamide. Urine was collected for an hour in the 
morning before breakfast; the subjects drank the load, ate their usual breakfast and collected urine for 4 
hours after ingesting the vitamins. The reasons for using this short oral test are purely practical. Intravenous 
or intramuscular injection on a large scale requires apparatus and facilities not readily available in the field; 
breakfast has to be allowed if the morale of the enlisted man is not to suffer with detriment to the relia¬ 
bility of the fitness tests; a short collection period is necessary because of the difficulty of quantitative col¬ 
lection of urine and also because the men have to be released in time for lunch. 

The results for fasting urine are summarized in Table 6. The averages for ascorbic acid, thiamine 
and Factor F# were not significantly different and the average for riboflavin was higher in the group that 
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' had never previously received a load test. The range tended to extend a little higher in the group that had 
received 2 previous load tests, but the distribution curves were not significantly different. 

The results for the load tests were similar to those for the fasting specimens collected before 
breakfast. The averages for the groups that had and had not received load test were: for ascorbic add-54 and 
61 mg. in 4 hours after the test dose; for thiamine-405 and 400 micrograms in 4 hours; for Factor F*- 95 
and 95 micrograms (quinine units) in 4 hours and for riboflavin-1575 and 1600 micrograms in 4 hours. In¬ 
spection of the distribution curves presented in Figure 1 shows a fairly wide spread in both groups, but 
curves that are very similar in shape. 

From this set of observations, it may be concluded that in the case of men on similar diets of 
reasonably high vitamin content, assays of the fasting urine before breakfast and of oral load tests of short 
duration are not significantly affected by load tests administered at intervals of 2 or 3 weeks. This condu- 
sion should not be extended without further evidence to subjects on frankly deficient diets or to types of 
load test different from that used in this study. 

f. Statistical Examination of the Data 
All data were examined statistically by analysis of variance methods (described more fully in the sta¬ 

tistical section). The “error mean square" thereby obtained for each type of chemical analysis was used in calcu¬ 
lating the smallest differences required for significance (P<.05) between 2 companies on any given test, between 
2 tests on the same company and between the trends of 2 different companies from one test to another. These 
data are presented in Table 7. 

Coefficients of variation were calculated for each set of determinations by dividing the mean of 
the entire set by the square root of the “error mean square”. These coefficients (Table 8) give some indica¬ 
tion of the relative unexplainable variation in the data. 

It will be seen that the results are reasonably consistent. One precaution should be enjoined in 
the interpretation of the statistical treatment; a sharp distinction must be made between differences that are 
statistically significant and those that are significant from a purely physiological point of view. It is clear that 
so long as a given company remained well within normal limits their ration should be regarded as adequate, 
even though another company showed values that were higher from a statistical standpoint. It has yet to be 
demonstrated that excessively high levels of nutrients in the body are either necessary or desirable. 

4. SUMMARY OF BIOCHEMICAL RESULTS: 

a. On the basis of company averages: 
(1) Supplemented B Ration was adequate for 8 weeks in salt, iron, protein, Vitamins C, Bj, B*, and 

niacin (See F and E Companies). 
(2) Experimental C Ration was adequate for 3 weeks in the same respects (See Y Company). 
(3) New C Ration was adequate for 3 weeks in the same respects (See G Company). 
(4) K Ration was adequate for 3 weeks in the same respects (See E, G and Y Companies). 
(5) The company on Canadian Mess Tin appeared low in riboflavin intake, but normal in all other 

respects (See X Company). 
(6) The company on 10-in-l Ration for 8 weeks showed a progressive decrease in Vitamin C for 5 

weeks and then leveled off at this low value. In all other respects, they were normal (See H 
Company, and for the same trend, X and Y Companies. G Company showed the reverse). 

b. On the basis of individual results, the battalion was in better biochemical condition at the end 
of the test than at the beginning. 

c. Adding vitamins to the Supplemented B Ration for 3 weeks led to a significantly increased excre¬ 
tion of vitamins C, Bx, B2 and perhaps niacin. 

d. Under the present test conditions, load tests administered to the same men at intervals of 2 or 3 
weeks were demonstrated not to vitiate subsequent assays of vitamin stores as judged by urinary vitamin 
levels and by load tests. 

e. Statistical evaluation of the data demonstrated good internal consistency in the biochemical ob¬ 
servations. 
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TABLE 1 

Normal ranges* and levels suggestive of 
«nd general health if continued long enough. 

deficiency serious enough to impair morale, physical fitness, 

Whole blood hamoglofaiii (Gm./100 ml) 
Serum proteto (Gms./lOO ml.) 
Serum chloride (Meq./l.) 
Urinary chloride (Cms. NaCl/hr.) 
Faatinf urinary Vitamin C ( Mg.^r. ) 
Vitamin C load teat (Mg./4 hr.) 
Fasttai urinary Vitamin Bi ( i /hr.) 
Vitamin % load teat ( f /h hr.; 
Fasting urinary Factor Fa < f /hr.) 
Nicotinamide load test ( t /4 hr. ) 
Fatting urinary Vitamin Bj ( ■( /ht, ) 
Vitamin &a load teat ( i /4 hr.) 

*Sm mm, ma» a, for derivation. 

Normal Range 

15 to 18 
5.8 to 7.0 

06 to 114 
0.2 to 1.0 
0.3 to 1.0 
5 to 150 
2 to 25 

50 to 800 
2 to 15 

20 to 200 
10 to 100 

200 to 2500 

Level Suggestive of 
Serious Deficiency 

Below 12 
" 5.2 
" 96 
“ 0.2 

0.3 
" 5 
“ 2 
" 50 

2 
“ 20 
" 10 
“ 200 

i AOLiCi Z 

SUMMARY OF BIOCHEMICAL DATA BY COMPANIES, INCLUDING ALL SUBJECTS 

^ cafe. ofJ whoIe blood> serum and fasting urine is the average of approximately 100 
subjects. In the case of load tests, each figure is the average of approximately 50 subfe ™) 

F Company 

Whole blood hemoglobin (Gms./100 ml.) 
Serum protein (Gms./100 ml.) 
Serum chloride (Meq./l.) 
Urinary chloride (Gms. NaCl/hr.) 
Fasting urinary Vitamin C ( Mg./hr. ) 
Vitamin C load teat (Mg./4 hr.) 
Fasting urinary Vitamin Bj ( < /hr.) 
Vitamin Bj load test ( { /4 hr.) 
Fasting urinary Factor Fs ( ( /hr.) 
Nicotinamide load test ( -( /4 hr.) 
Fasting urinary Vitamin Bg ( f /hr.) 
Vitamin Bg load teat ( \ /hr.) 

Start 

19.0 
8.5 

103 
0.7 
0.5 

38 
11 

265 
11 

130 
24 

1070 

Supplemented 
B Ration 
3 weeks 

16.7 
5.9 

103 
0.8 
1.0 

103 
9 

340 
8 

165 
17 

1950 

Supplemented 
B Ration 
5 weeks 

17.1 
8.1 

104 
0.6 
0.8 

58 
17 

620 
6 

120 
22 

1060 

Supplemented 
B Ration 
8 weeks 

16.8 
6.2 

107 
0.4 
0.8 

103 
13 

500 
6 

130 
26 

1850 

H Company 

Whole blood hemoglobin (Cms./100 ml.) 
Serum protein (Gms./100 ml.) 
Serum chloride (Meq./l.) 
Urinary chloride (Gms. NaCl/hr.) 
Fasting urinary Vitamin C (Mg./hr.) 
Vitamin C load teat (Mg./4 hr.) 
Fasting urinary Vitamin Bj ( ( /hr.) 
Vitamin B] load teat ( ( /4 hr.) 
Fasting urinary Factor Fg ( ( /hr.) 
Nicotinamide load teat (-( /4 hr.) 
Fasting urinary Vitamin Bg ( f /hr.) 
Vitamin Bg load test ( i /hr.) 
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Start 

18.8 
6.2 

102 
0.6 
0.7 

32 
13 

440 
14 

160 
36 

1510 

3 weeks 

18.7 
6.0 

105 
0.5 
0.4 

26 
11 

490 
7 

105 
22 

1635 

5 weeks 

17.4 
6.3 

107 
0.5 
0.7 

17 
11 

550 
8 

120 
36 

1785 

8 weeks 

16,8 
8.5 

107 
0.5 
0.6 

23 
13 

455 
6 

100 
28 

1590 
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E Company 

Whole blood hemoglobin (Gms./100 ml.) 
Serum protein (Crns./100 ml.) 
Serum chloride (Meq./l.) 
Urinary chloride ( Gms. NaCl/hr.) 
Fasting urinary Vitamin C (Mg./hr.) 
Vitamin C load test (Mg./4 hr.) 
Fasting urinary Vitamin Bj ( 1 /hr.) 
Vitamin Bi load test ( f /4 hr.) 
Fasting urinary Factor Fg ( i /hr.) 
Nicotinamide load test ( f /4 hr.) 
Fasting urinary Vitamin Bg ( t /hr.) 
Vitamin Bg load test ( ( /hr.) 

G Company 

Whole blood hemoglobin {Gms./100 ml.) 
Serum protein (Gms./100 ml.) 
Serum chloride (Meq./l.) 
Urinary chloride (Gms. NaCl/hr.) 
Fasting urinary Vitamin C (Mg./hr.) 
Vitamin C load test (Mg./4 hr.) 
Fasting urinary Vitamin Bi ( Í /hr.) 
Vitamin Bj load test ( \ /4 hr.) 
Fasting urinary Factor Fg ( f /hr.) 
Nicotinamide load test ( j /4 hr.) 
Fasting urinary Vitamin Bg ( f /hr.) 
Vitamin Bg load test ( i /hr.) 

X Company 

Whole blood hemoglobin (Gms./100 ml.) 
Serum protein (Cms./100 ml.) 
Serum chloride (Meq./l.) 
Urinary chloride (Gms. NaCl/hr.) 
Fasting urinary Vitamin C (Mg./hr.) 
Vitamin C load test (Mg./4 hr.) 
Fasting urinary Vitamin Bi ( ( /hr.) 
Vitamin Bg load test ( ( /4 hr.) 
Fasting urinary Factor Fg ( ( /hr.) 
Nicotinamide load test ( ( /4 hr.) 
Fasting urinary Vitamin Bg ( ( /hr.) 
Vitamin Bg load test ( ( /hr.) 

Y Company 

Whole blood hemoglobin (Gms./100 ml.) 
Serum protein (Cms./100 ml.) 
Serum chloride (Meq./l.) 
Urinary chloride (Gms. NaCl/hr.) 
Fasting urinary Vitamin C (Mg./hr.) 
Vitamin C load test (Mg./4 hr.) 
Fasting urinary Vitamin Bj ( ( /hr.) 
Vitamin Bj load test ( ( /4 hr.) 
Fasting urinary Factor Fg ( ( /hr.) 
Nicotinamide load test ( ( /4 hr.) 
Fasting urinary Vitamin Bg ( f /hr.) 
Vitamin Bg load test ( ( /hr.) 
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TABLE 2 (Continued) 

Start 

8.5 
103 

0.5 
0.4 

38 
14 

510 
11 

160 
52 

2210 

K Ration 
(5 lus./day) 

3 weeks 
18.8 
6.0 

104 
0.4 
0.6 

56 
14 

610 
8 

130 
26 

2010 

Supplemented 
B Ration 
2 weeks 

17.1 
6.4 

107 
0.8 
1.2 

125 
16 

675 
5 

85 
30 

2220 

K Ration 
(5 bxs./day) 

3 weeks 
17.3 
8.2 

109 
0.4 
0.7 

68 
16 

64Û 
5 

135 
28 

2300 

Start 

17.2 
8.2 

105 
0.5 
0.4 

42 
17 

515 
12 

115 
26 

1170 

Start 

18.5 
6.2 

105 
0.8 
0.5 

20 
12 

250 
13 

145 
77 

2520 

Start 

17.2 
6.4 

105 
0.4 
0.5 

34 
9 

185 
8 

125 
32 

1190 

fC Ration 
(5 bxs./day) 

3 weeks 
18.9 
6.0 

106 
0.4 
0.7 

41 
20 

580 
8 

160 
27 

1455 

10-in-1 
(as 8-in-1) 

2 weeks 
17.2 
8.1 

107 
0.6 
0.6 

48 
17 

400 
8 

70 
45 

1520 

New C Ration 
(6 cans/day) 

3 weeks 
17.1 
6.1 

109 
0.5 
0.8 

78 
12 

380 
7 

95 
26 

1635 

10-in-l 
(as 8-in-l) 

2 weeks 
16.6 
6.2 

106 
0.5 
0.7 

54 
12 

405 
6 

95 
25 

1670 

Ganadian Mess Tin 
( 4 bxs. for 3 men ) 

3 weeks 
16.6 
6.0 

105 
0.4 
0.8 

61 
18 

490 
11 

100 
51 

1685 

Expr. C Ration 
(8 cans/day) 

3 weeks 

16.8 
8.2 

107 
0.6 
0.6 

112 
23 

680 
8 

125 
33 

1725 

10-in-l 
(as 8-in-l) 

2 weeks 

16.7 
6.6 

109 
0.5 
0.6 

51 
13 

390 
5 

85 
34 

1605 

K Ration 
(3 bxs./ (5 bxs./ 

day) day) 
11 days 10 days 

17.1 
6.4 

103 
0.4 
0.7 

45 
18 

505 
4 

85 
38 

1615 
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TABLE 3 

SUMMARY OF BIOCHEMICAL DATA BY COMPANIES INCLUDING ONLY MEN EXAMINED 
AT EACH OF THE FOUR TEST PERIODS 

F Company 

Whole blood hemoglobin (Gmi./100 ml.) 
Serom protein (Gm*./100 ml.) 
Senim chloride (Meq /I.) 
Urinary chloride (Cmi. NaCl/hr. ) 
Fairing urinary Vitamin C (Mg./hr.) 
Vitamin C load teat (Mg./4 hr.) 
Fairing urinary Vitamin Bi ( % /hr.) 
Vitamin load teat ( ( /4 hr.) 
Fairing urinary Factor Fj ( i /hr.) 
Nicotinamide load teat ( ■( /4 hr.) 
Fairing urinary Vitamin Bg ( Í /hr.) 
Vitamin Bj; load test ( \ /hr.) 

Start 

19.1 
6.5 

103 
0.8 
0.5 

42 
11 

280 
10 

150 
27 

1180 

B Ration 
3 week* 

18.7 
5.9 

103 
0.8 
1.0 

102 
9 

355 
8 

175 
21 

2090 

B Ration 
5 week* 

17.2 
6.1 

104 
0.6 
0.8 

61 
16 

645 
5 

130 
27 

1020 

B Ration 
8 week* 

17.1 
6.2 

108 
0.4 
0.8 

106 
12 

545 
6 

115 
26 

1965 

H Company 

Whole blood hemoglobin (Cms./100 ml.) 
Serum protein (Gn»*./100 ml.) 
Serum chloride (Meq./l.) 
Urinary chloride (Gma. NaCl/hr.) 
Fairing urinary Vitamin C (Mg./hr.) 
Vitamin C load teat (Mg./4 hr.) 
Failing urinary Vitamin Bi ( i /hr.) 
Vitamin B| load teat ( \ /4 hr.) 
Fairing urinary Factor Fg ( f /hr.) 
Nicotinamide load teat ( -( /4 hr.) 
Failing urinary Vitamin Bg ( ( /hr.) 
Vitamin Bg load test ( ( /hr.) 

10-in-1 10-in 1 10-in-l 
(aa 8-in-1 except for one week) 

3 weeks 5 weeks 8 weeks 

Start 

18.7 
6.2 

102 
0.5 
0.7 

34 
15 

430 
13 

155 
44 

1435 

16.6 
6.0 

104 
0.5 
0.4 

30 
10 

525 
6 

105 
27 

1725 

17.4 
6.3 

106 
0.6 
0.6 

19 
10 

510 
7 

115 
52 

1775 

16.8 
6.5 

107 
0.5 
0.6 

24 
12 

460 
5 

105 
31 

1605 

E Company 

Whole blood hemoglobin (Gms./100 ml.) 
Serum protein (Gm*./100 ml.) 
Serum chloride (Meq./l.) 
Urinary chloride (Cm*. NaCl/hr.) 
Fasting urinary Vitamin C (Mg./hr.) 
Vitamin C load teat (Mg./4 hr.) 
Fasting urinary Vitamin Bi ( 1 /hr.) 
Vitamin Bj load teat ( 4 /4 hr.) 
Fasting urinary Factor Fg ( ( /hr.) 
Nicotinamide load test ( ( /4 hr.) 
Fasting urinary Vitamin Bg ( ( /hr.) 
Vitamin Bg load test ( ( /hr.) 

Start 

8.5 
103 

0.5 
0.4 

34 
16 

490 
11 

110 
52 

2200 

K Ration 
(5 bxs./day ) 

3 weeks 

16.6 
6.0 

104 
0.4 
0.5 

57 
13 

590 
7 

140 
24 

1900 

Supplemented 
B Ration 
2 weeks 

17.2 
6.4 

108 
0.9 
1.1 

129 
16 

695 
5 

85 
31 

2280 

K Ration 
(5 bxs./day) 

3 weeks 

17.3 
6.2 

109 
0.4 
0.7 

73 
16 

620 
5 

140 
27 

2280 

Appendix D VII 
Inclosure #4g 

(168) 



..i11"...mm wmm mm mrnm 

I ) 

TABLE 3 (Continued) 

C Company 

Whole blood hemoglobin (Gmt./100 ml.) 
Serum protein (Gms./100 ml.) 
Serum chloride (Mtq./l.) 
Urinary chloride (Cm*. NaCl/hr.) 
Fatting urinary Vitamin C (Mg./br.) 
Vitamin C load test (Mg./4 hr.) 
Fatting urinary Vitamin Bi ( ( /hr.) 
Vitamin Bi load tett ( ( /4 hr.) 
Fatting urinary Factor Fg.( 'f /hr.) 
Nicotinamide load test ( t /4 hr.) 
Fasting urinary Vitamin Bi ( f /hr.) 
Vitamin Bs load teil ( Í /hr. ) 

Start 

17.1 
6.2 

105 
0.5 
0.4 

45 
18 

530 
12 

110. 

27 
1095 

I£ Ration 
(5 bxs./day) 

3 weeks 

16.8 
6.0 

106 
0.4 
0.6 

38 
21 

615 
8 

170 
25 

1530 

10-in-1 
(at 8-in-l) 

2 week* 

17.2 
6.1 

106 
0.6 
0.6 

49 
17 

420 
5 

100 
45 

1790 

New C Ration 
(6 cans/day) 

3 weeks 

17.1 
6.1 

106 
0.5 
0.8 

83 
12 

365 
7 

95 
27 

1610 

X Company 

Whole blood hemoglobin (Gms./lOO ml.) 
Serum protein (Gms./100 ml.) 
Serum chloride (Meq./l.) 
Urinary chloride (Cms. NaCl/hr.) 
Fasting urinary Vitamin C (Mg./hr.) 
Vitamin C load test (Mg./4 hr.) 
Fasting urinary Vitamin Bi ( ( /hr.) 
Vitamin Bl bad test ( ( /4 hr.) 
Fasting urinary Factor Fa ( i /hr.) 
Nicotinamide load test ( i /4 hr.) 
Fasting urinary Vitamin Ba ( •( /hr.) 
Vitamin Bg load test ( ■( /hr.) 

Start 

16.6 
6.2 

105 
0.8 
0.4 

23 
13 

265 
13 

150 
79 

2400 

Canadian Meat Tin 
(4 bn. for 3 men) 

3 weeks 

10-in-1 
(as 8-ln-l) 

2 weeks 

16.9 
6.0 

105 
0.4 
0.7 

62 
18 

495 
10 

105 
49 

1705 

16.8 
6.2 

106 
0.5 
0.7 

54 
12 

410 
6 

95 
25 

1700 

Y Company 

Whole blood hemoglobin (Gms./100 ml.) 
Serum protein (Gms./100 ml.) 
Serum chloride (Meq./l.) 
Urinary chloride (Gms. NaCl/hr.) 
Fasting urinary Vitamin C (Mg./hr.) 
Vitamin C load test (Mg./4 hr.) 
Fasting urinary Vitamin Bj ( \ /hr.) 
Vitamin Bi load test ( ( /4 hr.) 
Fasting urinary Factor Fg ( ( /hr.) 
Nicotinamide load test ( i /4 hr.) 
Fasting urinary Vitamin Bg ( i /hr.) 
Vitamin Bg load test (1 /hr.) 
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Start 

17.0 
6.3 

105 
0.4 
0.4 

37 
8 

195 
7 

130 
27 

1140 

Expr. C Ration 
(8 cans/day) 

3 weeks 

16.8 
6.2 

107 
0.6 
0.5 

120 
23 

675 
8 

125 
34 

1755 

10-in-l 
(as 8-in-l) 

2 weeks 

16.7 
6.6 

108 
0.5 
0.5 

64 
13 

410 
• 5 

85 
33 

1730 

K Ration 
(3 bxs./ (5 bus./ 

day) day) 
11 days 10 days 

17.0 
8.4 

103 
0.4 
0.7 

44 
17. 

530 
4 

85 
37 

1715 
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TADLE A 

PLKCENTACE OP MEN IN EACH COMPANY CHEMICALLY LOW AT BEGINNING 
AND END OF TEST 

Measurement 
Iy Company X Cop- any G Com jany 1e fomonny Ih CofliLiunv ,Rmij 

Start End Start 
End of 
5 wks. Start End Start End Start End Start Etui 

Hemoglobin 
Serum Protein 
Serum Chloride 
Urinary Chloride 
Fasting Urinary 
Vitamin C 

Vitamin C load 
Fasting Urinary 
Vitamin B]_ 

Vitamin B^ load 
Fasting Urinary 
Factor F¿ 

Nicotinamide load 
Fasting Urinary 
Vitamin B2 

Vitamin 02 load 

0 
0 
0 
5 

19 

0 
1 

8 
0 

3 
6 

2 

0 
0 
A 
1 
0 

A 
0 

2 
0 

A 
0 

2 

0 
0 
0 
0 
1 

A 
0 

2 
0 

2 
0 

2 

0 
0 
0 
2 
0 

0 
0 

0 
0 

A 
0 

0 

0 
0 
0 
3 
1 

8 
0 

0 
0 

A 
1 

2 

0. 
0 
0 
2 
0 

0 
0 

0 
0 

6 
1 

0 

lost 
0 
0 
A 

1A 

6 
0 

0 
0 

2 
0 

0 

~ 

0 
0 
2 
1 

0 
0 

0 
0 

2 
1 

0 

0 
0 
0 
0 
0 

2 
0 

! 
0 
0 

2 
0 

0 

~ 

0 
0 
3 
1 

12 
0 

0 
0 

2 
0 

2 

0 
0 
2 
1 
7 

10 
0 

6 
0 

8 
2 

0 

0 
0 
0 

10 
3 

0 
0 

0 
2 

2 
2 

0 

TABLE 5 

COMPARISON OF VITAMIN LEVELS IN THE URINE OF PLATOON 2, WHO HAD RECEIVED 
VITAMIN PILLS TOR THREE WEEKS AND PLATOON 1, VÍHO HAD RECEIVED PLACEBOS 

Placebo Vitamin^ 
Start of 
Period 

End of 
Period 

Start of 
Period 

End of 
Period 

Fasting Urinary Vitamin C (Mg./hr.)* 
Vitamin C load test (Mg./A hr.) 
Fasting urinary Vitamin Bi * 
Vitamin Bj load test ( Jr /A hr. ) 
Fasting urinary Factor ?2 ( Y'/hr,) * 
Nicotinamide load test ( jr/A hr.) 
Fasting urinary Vitamin Bo (j^/hr, )* 
Vitamin B2 load test (f/A hr.) 

08 
61 
17 

670 
6 

145 
21 
970 

.8 
103 
12 
530 

6 
130 
26 

1860 

.8 
59 
1A 

600 
5 

105 
2° 

1120 

I. A 
113 
23 
570 

â 

85 
56 

2190 

* Statistically aipnifleant differences between groups in trends between 
the two tests reported here0 

«* Over and above the amounts provided by supplemented B Ration, the 3 G.I. 
vitamin pills provided daily: Vitamin A, 7500 U.S.P. units; Vitamin D, 
600 U.S.P. unite; thiaiaine hydrochloride, 3.0 mg.; riboflavin, A.5 mg.; 
ascorbic acid, 112.5 rag.; and nicotinamide, 30 rag. 
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TABLE 8 

FASTING URINARY LEVELS IN MEN WHO HAD AND HAD NOT BEEN 
SUBJECTED TO VITAMIN LOAD TESTS 

(All subjects had subsisted for three weeks on Canadian Mess Tin Ration followed for two weeks 
by 10-in-l Ration) 

No Previous Load 
Test 

(46 Subjects) 
Mean Range 

Load Tests 5 and 2 
Weeks Previously 

(SO Subjects) 
Mean Range 

Ascorbic Acid ( Mg./hr. ) 
Thiamine ( f /hr.) 
Factor Fj ( 1 /hr.) 
Riboflavin ( i /hr.) 

0.6 
n 
s 

27 

0.4 to 1.8 
6 to 24 
2 to 10 

12 to 68 

0.8 
12 
6 

22 

0.4 to 1.8 
6 to 42 
2 to 17 
8 to 96 

TABLE 7 

APPROXIMATE LEAST SIGNIFICANT DIFFERENCES REQUIRED FOR SIGNIFICANCE 

Between Companies or between 
Tests on the Same Company 

Between Gains 
Jar losses) of 
Two Companies 

Whole blood hemoglobin (Gms./100 ml.) 
Serum protein (Gms./100 ml.) 
Serum chloride (Meq./l.) 
Urinary chloride (Gnu. NaCl/hr.) 
Fasting urinary Vitamin C (Mg./hr.) 
Vitamin C load test (Mg./4 hr.) 
Fasting urinary Vitamin Bi ( Í /hr.) 
Vitamin Bi load test ( i /4 hr. 
Fasting urinary Factor Fa ( i /hr.) 
Nicotinamide load test ( ( /4hr.) 
Fasting urinary Vitamin Bj ( \ /hr.) 
Vitamin Bj load test ( f /4 hr.) 

.21 

.15 
1.1 

.06 

.11 
16 
2.4 

98 
1.4 

35 
6.2 

336 

.29 

.22 
1.5 

.12 

.15 
23 
3.3 

139 
1.9 

49 
8.8 

475 

TABLES 

COEFFICIENTS OF VARIATION OF BIOCHEMICAL DATA 

Coefficient of * 
Variation (2) 

Whole blood hemoglobin (Cms./100 ml.) 
Serum protein (Gms./100 ml.) 
Serum chloride (Meq./l) 
Urinary chloride (Gms. NaCl/hr.) 
Fasting urinary Vitamin C (Mg./hr.) 
Vitamin C load test (Mg./4 hr.) 
Fasting urinary Vitamin Bi ( i /hr.) 
Vitamin Bi load test ( i /4 hr.) 
Fasting irnary Factor Fj ( \ /hr.) 
Nicotinamide load test ( { /4 hr.) 
Fasting urinary Vitamin Bg ( 1 /hr.) 
Vitamin Bg load test ( 'i /4 hr.) 

4 
7 
3 

47 
50 
65 
48 
45 
52 
46 
54 
43 
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APPENDIX E 

STATISTICAL METHODS AND TABLES OF DATA 

1. METHODS 

All measurement data (physical fitness and chemical) were treated by analysis of variance methods, 
and enumeration data (clinical) by chi-square methods. Changes within companies or any differences be- 
tween companies with respect to physical fitness, clinical, or biochemical findings have been designated in 
the text as changes or differences only when they were found to be statistically significant (P<.05). There 
were, of course, some differences of statistical significance which could not be considered of any real import- 
anee in this test. For example, company average fasting urinary thiamin excretion changed significantly from 
one test to another but such fluctuations are of no practical consequence since the level at all times was 
above the level thought to indicate a deficiency state. 

The following general procedure was followed in the analysis of variance of physical fitness and 
biochemical data. The total sum of squares of the data for any series of tests (e.g. AAF Test) was separated 
into 5 parts attributable to (1) differences among company means, (2) differences among test period means, 
(3) company by test period interaction, (4) differences among means for different men in the same company, 
and (5) men by test period interaction within companies. The latter statistic, when divided by its number of 
degrees of freedom, is an estimate of error appropriate for testing the significance of any apparent difference 
between any 2 or more means calculable from the particular body of data from which “error- was obtained. 
The least significant (P<.05) differences between means for biochemical tests have been presented in Aonendix 
D, Section VII. The same is true of coefficients of variation. Corresponding data for physical fitness tests 
are presented in Tables 1 and 2. The detailed analysis of variance of Step Test scores is presented in Table 
3 as an illustration of the analysis used on all physical fitness and biochemical data. 

The chi-square test of significance of differences among companies, among examinations of the same 
company on different days, and among relative changes of companies from one test to another was effected 
by (1) calculating the results to be expected if there were no differences, (2) determining deviations of actual 
results from expected, (3) dividing squared deviations by expected values, and (4) summing the quotients there¬ 
by obtained. The last value is chi-square, and its magnitude is a measure of the probability that differences 
of the magnitude observed would occur in samples from a homogeneous population. 

TABLE 1 

LEAST SIGNIFICANT (P<.05) DIFFERENCES IN PHYSICAL FITNESS TESTS 

Between communie* on Between 2 company 
«me test or between 2 gain* (or lone*) from 1 

___test* on «ame company. te*t to another. 

Step Teat (tcore) 2.6 3 g 
AAF Teat (acore) 1.3 j ’g 
AGF Teat (acore) 1,5 g j 
Sum of acores (3 tests) 3.4 4 0 
Body Weight (lb.) 0.8 11 

TABLE 2 

COEFFICIENTS OF VARIATION (ï) OF PHYSICAL FITNESS TESTS 

(VError mean square/mean) 

Step Teat 11.9 
AAF Test 10.4 
AGF Test e.g 
Sum of 3 Test* 5.9 
Body Weight l.g 
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TABLE 3 

ANALYSIS OF VARIANCE OF STEP TEST SCORES 

Degress of Sum of 
Source of Variation Freedom Squares 

Total 2,954 643,081 
Men Within Companies 585 346,831 
Companies 5 16,695 
Test Periods 4 77,516 
Companies a Test Periods 20 6,597 
Within Company Men x Test Periods (error) 2,340 96,042 

Mean 
Squares* 

595 
3,339 

19,379 
330 

84 

•Th» ilcnlficutcc of the vaitoui ropa iquar» nuy b» by comparing them with "error". Each of 
thaw above are aignifleant at the 1% level. 

2. SUMMARY QUESTIONNAIRES were discussed in Appendix D, Section I. They were used to get 
additional information on acceptability, to test the memory of likes and dislikes, and to obtain suggestions and 
comments which summarized the soldier’s reactions to various rations. They were filled out in accordance 
with the schedule appended below. On the dates underlined a special form of questionnaire for the 10-in-I 
Ration was used. 

Company 

E 
G 

H 
X 

Y 

Ration 

K 
C, Expt 
C, New 
10-ln-l 
K 
10-ln-l 
C.M.T. 
10-ln-l 
C, Expt 
K 
C, Expt 
10-in-1 
K 

First 

7 Jul 
8 Jul 

22 Jul 

23 Jul 
7 Jul 

21 Jul 
31 Jul 

4 Aug 
6 Jul 

20 Jul 
6 Aug 

Second 

11 Aug 
22 Jul 

8 Aug 

8 Aug 
23 Jul 

9 Aug 

20 Jul 
6 Aug 

Third 

8 Aug 

10 Aug 

6 Aug 

8.Aug 

Tables 4-13 present the information obtained from summary questionnaires. 

TABLE 4 

EXPERIMENTAL C RATION MEAT ITEM LISTED AS FIRST CHOICE 
WHEN ONLY ONE COULD BE CHOSEN 

(Y Company Summary Questionnaires) 

Number of Men* 
Item _ 6 July 20 July 8 Aug. 

Meat A beans 
Meat & vegetable hash 
Meat A .vegetable stew 
Meat A spaghetti 
Chicken A vegetable 
Beans A franks w/molasses 
Pork A beans w/tomato 
Pork A beans w/molasses 
Beef A noodles 
Ham A lima beans 

•Qur ilion nutre» returned by 135, 133. end 135 men on the detea ebove. 

3 
2 
0 
0 

34 
6 
4 
0 
2 

27 

3 
1 
3 
1 

35 
5 
3 
0 
2 

22 

5 
0 
0 
0 

43 
7 
1 
0 
1 

29 
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PRBPKBENCE RATINGS OF EXPERIMENTAL C RATION MEAT ITEMS 
(Reported ln T Coopany Stuanuury (Hieetionnalree ) 

Meat Item Date 

Preference (ttaber of ken*) 
Rating 

lit 2nd 3rd 9th 10th 11th 

Meat & beans 
¿ Jul 

2C ^ 
6 Aug 

5 4 T -IT- 
5 3 5 19 Ö 9 
5 3 3 21 13 10 

Meat & vegetable hash 
¿ Jul 

20 " 
6 Aug 

2—i—a—52—u— 
0 1 2 IB 30 52 
0 1 3 1« 34 48 

Meat & vegetable stew 
¿ J ul 

20 " 
6 Aux 

2 ï 3 2B 43 S 
0 3 1 24 39 28 
0 3 1 31 32 17 

Meat & spaghetti 
¿ J ul 

20 " 
6 Aux 

2 5 6 26 18 8 
0 4 4 11 18 13 

Chicken & vegetable 
Z Jul 
20 " 
6 Aux 

45 14 7 0 3 3 
43 10 10 3 2 5 

Beans ft franks w/tomato 
6 Jul 

20 " 
6 Aux 

36 41 23 2 Ö.0 . 
51 34 22 0 3 1 
49 37 20 2 1 1 

Beans ft franks w/nolaases 
6 Jul 

20 " 
6 Aux 

4 24 3¿ 3  3..0. 
6 36 36 3 0 2 
7 37 40 2 1 0 

Pork ft beans w/tonato 
6 Jul 

20 " 
0 8 g ï? 7-3- 

23 U 15 J 4 24 
.1  12... 27 7 1 2 

Pork ft beans w/molasses 
6 Jul 

20 » 
6 Aux 

o 0 5 5 12 14 
2 12 8 15 8 7 
0 3 8 5 5 3 

Beef 6 noodles 
6 Jul 

20 " 
6 Aux 

2 4 7 7 5 .13. 
2 1 6 15 U 17 

Ham ft lima beans 
6 Jul 
20 " 
-6 Aug 

"28-29-21-10- 3-1- 
18 13 15 8 7 3 
29 24 D 6 2 4 

* Questionnaires were returned by 135, 133 and 135 men on the above dates. 

Appendix E 
Inclosure #5 

075) 

Mil 



TABLE 6 
) 

PREFERENCE HATINfï OF EXPERIMENTAL C RATION BEVERAGES 
(Reported In Y Company Summary CuestionnairesJ 

Beverage Date 

Preference ( 
Rat 

Hot 
lat 2nd 3rd 

Number of Men) 
ing 

Gold 
lat 2nd 3rd 

Cocoa 
"é Jul 
20 " 
6 Au« 

9A 38 2 
7U 53 1 
62 67 1 

15 32 44 
55 21 24 

. 65 36 24 

Coffee 
6 Jul 

20 « 
6 Aug 

39 91 h 
53 70 5 
67 63 0 

1 4 22 
3 13 

12 14 26 

Bouillon 
¿ Ju l 

20 " 
6 Aug 

1 5 98 
2 5 119 
1 0 129 

0 0 1 
36 4 11 
0 0 2 

Orange 
¿ Jul 
20 " 
6 Aug 

53 60 8“ 
32 61 31 
49 56 22 

Lemon 
6 Jul 
20 " 

_Aug_ 

12 42 57 
8 47 68 

_k_25_55 

TABLE 7 

PREFERENCE RATING OF EXPERIMENTAL C RATION BISCUITS 
(Reported In Y Company Summary Cuestionnaires) 

Biscuit Date 
Preference (Number of Men) 

Rating 
1st 2nd 3rd 

Soda Cracker 
6 Jul 

20 " 
6 Aug 

89 23 23 
76 16 a 

_ _ . 91 23 18 

Neutral Biscuit 
6 Jul 

20 « 
6 Aug 

15 81 38 
34 83 16 
26 92 14 

Whole Wheat Bis. 
é Jul 

20 " 

_ÍLAU£_ 

30 30 73 
23 34 76 
15 17 100 
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TABLE 8 

PREFERENCE RATING OF EXPERIMENTAL C RATION CANDIES 
(Reported in T Company Summary Questionnaires) 

TABLE 9 

EXPERIMENTAL C RATION CEREAL ITEM LISTED A3 FIRST CHOICE 
(Reported in Y Company Summary Questionnaires) 

Cereal Z JuT 20 Jul é Aug 
General mils IÎ2 IÏS ÎÔ0 
General Foods 22 18_25 

TABLE 10 

EXPERIMENTAL C RATION B UNIT LISTED AS FIRST CHOICE 
(Reported in Y Company Summary Questionnaires) 
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TABLE 11 

OPINION OF K RATION 
(Report«! In G Company Summary Questionnaires#) 

Item 

Pork & egg yolk 
Ham 9t eg. -s 
American cheese 
Am. cheese w/bacon 
Fork & beef 
Corned pork loaf 
Lemon juice 
Orange juice 
Bouillon 
Coffee 
Fruit bar 
Caramels 
Sweet choc, bar 
D Ration choc bar 
K-1A 
K-2 
K-3 
K-L 
K-5 
Camels (cigarettes) 
Qum 
Sugar 
Chelsea (cigarettes^ 

Liked item 
8 22 8 
ul Jul Au 

20 

76 Ö 
100 60 

72 16 
2A 28 16 

9 64 36 
98 68 76 
90 A4 24 

121 120 108 
65 48 8 
92 116 112 

104 68 76 
120 116 112 
119 120 116 

76 116 72 
22 16 24 
14 20 28 
42 36 36 

107 80 9 2 
20 32 40 

Liked best 
8 22 8 

.¾..Jul Aus 
72 ^52 38 

2 
1 
3 

28 
1 
1 
1 

0 
5 
1 
0 

30 
34 
49 

6 
46 
36 
38 
75 
15 11 

15 46 
4 6 

2 
0 
1 
8 
1 

1 
10 

12 11 
5 19 

26 28 
3 2 

31 53 
15 17 
16 31 
57 65 

13 
1 

8 
1 

Shouldremove 
from ration 
8 22 8 

Jul Jul Aug 

75 
12 

15 
3 

16 
1 

2 - 

8 
25 
35 
16 
4 

25 

74 47 
- 46 

3 - 
11 13 
14 9 

1 
67 29 

1 
7 8 

1 

7 9 
12 16 
13 

5 
3 
8 

26 
.9 
4 

13 

Caused 
ill effects# 
8 22 8 

Jul Jul A\ir 

35 
mm 

3 

3 

48 

2 

6 

1 

2 
1 

3 

1 

A Questionnaires were returned by 126, 123 and 118 men on 8 July, 22 July and 8 August 
respectively. 1 

* III effects were constipation, nausea. 
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TABLE 12 
OPINION OF C. N. T. RATION ITEIC 

¿ July 
Fair Poor 

Sardinea 
Pork loaf 
Beef 
Cheese 
Butter 
Biscuits 
Sugar 
Jam 
Milk & sugar powder 
Candy 
Chocolate bar 
Tea 
Coffee 
Chocolate drink 
Pea soup__ 

Good 
2U 
62 
72 
79 

118 
25 

102 
134 

20 
124 
115 

66 
44 
96 
26 

53 
58 
59 
45 
15 
76 
23 
0 
62 
10 
18 
50 
59 
29 

JO. 

58 
15 

4 
11 

2 
34 
10 

1 
53 
1 
2 

13 
29 
9 

68 

22 July 
Good Fair 

17* 
50 
64 
73 

118 
27 

105 
125 

19 
113 
106 

76 
62 
99 
22 

55 
64 
58 
43 

8 
52 
17 

2 
63 
14 
18 
35 
44 
24 
36 

TABLE 13 
PREFERENCE FOR 10-Ili-l ITEM AND MENU 

(Reported in I Company Summary Questionnaires) 
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Poor 
— 

13 
5 

11 
1 

>48 
5 
0 

45 
0 
3 
9 

14 
3 

—2L 

First Choice Item 20 Jul 6 Aug 

Breakfast meat 
Pork sausage meat 
Bacon 
Ham & eggs 
Chopoed pork & e*s yolk 

14 
96 
17 

6 

15 
82 
32 

2 

Beverage 
Coffee 
Cocoa 
Lemon 
Orange 
Grape 

78 
51 
1 
0 
2 

~73— 
52 
0 
2 
2 

Supper meat 
Dehydrated meat & rice 
aiglish style stew 
Canned corned beef 
Roast beef 
Dehydrated corned beef hash 

-5 
13 
41 
70 

—5— 

13 
33 
81 

Menu number 
Menu #1 
Menu #2 
Menu #3 
Menu #4 ' 
Menu #5 

26 
19 
85 

0 

.'iÿ. 

22 
22 
81 

2 

Dinner biscuit 
K-1A 
K-2 
K-3 
K-4 

_ K-5 

12 
12 
46 
21 
38 

Ht“ 
16 
22 
71 
12 

Supper dessert 
Peanuts 
Fruit bar 
Hard candy 
D Ration choc, bar 
Tropical sweet choc, bar 

46 
13 
23 
30 
19 

^r- 
6 

10 
24 
60 
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14-27 in more da 
fetfr fro® the daily oueetionnaires are presented in Tables 

than in Appendix D, Section I. 
«A rit ¢11 1A K1JL JL14 

ACCEPTABILITY OF EXPERDffi NTAL C RATION GROUPS BY COMPANIES* 

Item 
G Company 
4-10 Aug 

- G - ? P Total 

X Company 
21-27 Jul 5—9 Aug 
G F P Total 

Y Company 
14 Jun - 5 Jul 

G F P Total 
Leata 
Cereals 
Drinks 
Confections 

_Crackers 

79 16 5 2456 
91 9 1 850 
83 11 5 2344 
97 2 1 4875 
91 8 1 3243 

áé 11 1 3732 
94 6 1 1806 
91 8 2 5038 
97 2 1 10137 
87 12 1 6650 

¿5 29 5 7933“ 
82 16 2 2504 
79 15 5 7973 
94 6 1 13159 
69 25 6 10585 

TABLE 15 
RELATIVE ACCEPTABILITY OF EXPERIMENTAL C RATION ITEMS DURING ALL PERIODS 

(Gr, X & Y Companies) 

Appendix E 
Inclosure #$ 

-kS*-^-p p r°ta 
Meat It beans 68 26 5 1871 
Meat & vegetable hash 55 31 14 1251 
Meat it vegetable stew 64 30 6 I340 
Meat & spaghetti 75 21 4 1600 
Chicken & vegetables 86 I3 1 2159 
Beans & franks »/tomato 88 12 1 1126 
Beans & frankfurters 34 14 1 1058 
Pork & beans w/tomato 79 19 2 980 
Pork St beans 76 21 4 1087 
Beef it noodles 70 25 6 1601 
Ham it lima beans 81 16 2 2048 

Cereals 
General Mills 90 9 1 2799 
General Foods 86 13 1 2245 

Drinks 

Coffee 79 17 4 5220 
Cocoa 95 5 1 3206 
Lemon juice 83 14 3 2853 
Orange juice 94 6 1 302I 
Bouillon 49 21 30 1055 

Confections 
Sugar 97 3 1 8028 
Jam 98 2 1 4943 
Candy coated peanuts 94 5 1 2936 
Candy coated raisins 93 6 1 2741 
Caramels 96 3 1 4280 
Jelly beans 96 4 1 2648 
Hard candy 93 6 1 2645 

Biscuits 
Cream center cookie 98 2 0 2095 
Compressed choc, cookie 95 4 1 2034 
Concentrated fruit cake 90 8 2 181 
Plain biscuits B1 or B4 71 24 5 5538 
Plain biscuits B2 or B5 71 26 3 5471 

_Pl&ía-hiccuits B3 or B6 80 17 3 5159 

Figures in the 
"Total" column 
give number of 
times an item 
was rated. Per 
cent figures 
may not total 
100 because 
each was calcu¬ 
lated to the 
nearest whole 
number. 
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TABLE 2U 
TREND IK ACCEI TrtBILITY CP K RATICN ITJiS (X Company) 

ITA! 

lígate 
Chopped pork & er,g yolk 
Ham & egge 
1 rocassed Amer, cheese 
I recessed Auer, cheese 

w/bacon 
i roceased Amer. & Swiss 

cheese 
Beef St porl loaf 
corned pork loaf 

w/C Sc A flakes_ 
'Brinks 

lemon juice 
Orange juice 
Bouillon 
Coffee 

'Confections 
Sugar 
Jam 
Gum 
Fruit bar 
Caramels 
Sweet chocolate bar 
D Ration chocolate bar 

Biscuits 
K-1A 
K-2 
K-3 
K"4 
_ 

28 July - 31 July 
..S . - X.Z . ism 

35 U9 16 37C 
46 45 9 254 
52 37 11 288 

47 
40 

48 
37 

45 8 
43 17 

39 U 
44 19 

192 
37 

326 
195 

1-4 August 
J_Z-l_MfiL 

50 41 9 426 
55 39 6 181 
53 37 10 209 

74 
90 
44 
78 

23 3 
9 1 

358 21 
18 4 

338 
414 
193 
642 

92 
95 
96 
85 
95 
93 
63 

7 
4 
4 

12 
4 
6 

11 

1 
1 
0 

i 
1 
6 

1194 
>24 

1u56 
531 
727 
438 
48 

57 
53 
54 
70 
71 

33 10 
31 16 
36 10 
26 
25 

4 
4 

150 
207 
206 
960 
426 

56 36 C 
74 19 7 

55 36 7 
47 36 17 

53 
95 
96 
86 
93 
94 
86 

7 
5 
4 
11 

6 
5 

12 

0 
0 
0 
1 
1 
1 
0 

66 11 
74 20 
70 23 
70 28 
74 21 

1 
6 
7 
2 
5 

TABLE 25 
RELATIVE ACCEFTABHITY CCLD VS. hot K RATICN 1TEIS 

(E. G. X.& Y Comíanles) 

irai 
Keats 
^h£] ¡hopped pork & egg yolk 

Ham & eggs 
Irocessed Amer, cheese 
Froos cheese w/bacon 
I roc. Amer. & Swiss cheese 
Beef & pork loaf 
horned porte loaf 

w/C & A flakes_ 
Drinks 

Lemon juice 
Orange juice 
Bouillon 
Coffee 

HOT 
F b Total 

44 
61 
54 
45 
52 
53 

37 19 2776 
33 6 
36 10 

594 
3290 

43 12 6306 
37 11 
37 10 

465 
991 

COLD 
JL.L, 

56 40 
72 26 
56 41 
52 43 5 
76 19 5 
56 36 6 

47 35 16 3010 

65 
84 
36 
50 

30 
15 

5 
1 

6167 
4895 

32 32 1689 
28 22 1711 

79 19 2 
78 19- 3 
52 38 10 
00 1C 2 

229 
87 

) 

211 
234 

72 26 2 186 
88 11 1 231 
62 29 9 .243 
81 18 1 543 

992 
546 
933 
424 
575 
320 
42 

385 
277 
257 
730 
430 

-Mai 

8357 
2746 

508 
1205 
115 

3019 

57 37 6 6445 

197 
100 

6906 
12627 (187) 



TABLE 26 

RELATIVE ACCEPTABILITY BY HEALS OF K RATION ITEMS 
(E, O, X & Y CorapanieB) 

ÜSSL 
Br«akf««t 

_G F P Total 
Dinner 

A F P Total 
Supper 

0 F P Meet» 
Choi »hopped pork & egg yolk 
Hem & egge 
Proc. Mer. cheese 
Proc, Amer, cheese w/bacon 
Proc, Amer. A Swiss cheese 
Beef A pork loaf 
Corned pork loaf w/C A A 

53 
70 
72 
59 
77 
6L 

39 
2Õ 
23 
35 
19 

• 8 
2 
5 
6 
U 

28 8 

9355 
2762 
175 
152 
26 

112 

51 42 7 
64 28 8 
53 37 10 
46 43 11 
52 37 11 
45 35 20 

718 
246 

3207 
6519 
441 
531 

59 35 
74 23 
59 37 
46 44 10 
68 23 9 
57 37 6 

Dnnîs 
Lemoi 

28 7 277 53 39 8 1160 

•emon juice 
Orange Juice 
Bouillon 
Coffee 

__tSBi 
Jam 
Gum 
Fruit bar 
Caramels 
Sweet choc, bar 

choc, bar 

76 
86 
77 
2L 

20 4 
14 0 
13 10 

-20_4. 

127 
84 

273 
12069 

65 30 5 
83 15 2 
47 42 11 
67 26 7 

7216 
4183 

675 
-J81 

67 30 3 
84 14 2 
48 37 15 
-e-g- 15 3 

92 
94 
75 
90 
94 

6 
5 

22 
8 
5 

pi 

1734 
10045 
10842 

982 
428 

CO 

90 9 
92 7 
76 22 
89 10 
85 14 
61 

1 
1 
2 
1 
1 
6 

797 
9636 
1039 

11263 
1407 

1 

93 6 
91 8 
74 23 
85 14 
88 11 

22 

1 
1 
3 
1 
1 

K-1A 
K-2 
K-3 
K-4 

J=i. 

53 
42 
51 
65 
IZL 

34 13 
39 19 
38 11 
31 4 

-gl..,, 4 

3087 
3262 
1883 
7824 
2086 

63 30 7 
52 34 14 
50 36 14 
67 29 4 
-49 40 11 

1698 
773 
839 

4007 
6672 

49 40 11 
50 33 17 
50 42 8 
64 31 5 
64 30 6 

1060 
332 
416 
840 
133 

3367 

54 36 10 8018 

1021 
728 

7647 
1682 

888 
9079 
1044 
2038 
9901 
1201 

3501 
I824 
2110 
7505 
3203 

í.T.c s-s 
* 1,original data shows that these ratings came from a few 

M ^ tor bnakrmt- ¿-î-: 
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TREND IN ACCEFTABILITT OP 10-IN-l ITEMS 
(G# Z & Y Companies) 

ITEMS Periods (days) 

iS-tíâ_Iklà. 

Pork sausage 
Bacon 
Ham & eggs 
Pork & egg yolk 
Eg¿ & meat (K) 
Cheese (K) 
Meat product (K) 
Meat & rice 
Stew, English 
Corned beef 
Roast beef 
Corned beef hash 

2.73 
2.94 
2.34 
2.76 
2.62 
2.56 
2.39 
2.75 
2.72 
2.36 
2.91 

-2i63- 

2.81 
2.89 
2.74 
2.76 
2.63 
2.49 
2.39 
2.70 
2.66 
2.83 
2.87 

-£i62_ 

2.70 
2.89 
2.75 

2.49 
2.39 
2.36 
2.69 
2.67 
2.79 
2.83 

Vegetables 
Tomatoes 
Snap beans 
Peas 
Com 
Lima beans 

2.93 
2.89 
2.91 
2.94 

2.90 
2.87 
2.90 
2.93 

.¿*841, 

2.90 
2.87 
2.8? 
2.91 

Drinks 
Coffee, soluble 
Lemon powder 
Orange powder 
Cocoa 

2.92 
2.73 
2.73 

2.92 
2.72 
2.67 
2.83 

2.91 
2.64 
2.61 
^90_ 

Confectione 
Peanuts 
Fruit bar 
Hard candy 
Chocolate bar 
Caramels 
Sweet chocolate 

lisçuitç 
C 
Whole Wheat 
K-1A 
K-2 
K-3 
K«4 

—K-tl_ 

2.91 
2.77 
2.89 
2.85 
2.87 
2.82 

2.90 
2.76 
2.87 
2.83 
2.85 
JÆL 

2.86 
2.74 
2.85 

2.84 

Cereal 
Evaporated milk 
.Tam 

Aroy spread 

2.56 
2.52 
2.42 
2.18 
2.34 
2.64 

-¿*60_ 
2.75 
2.95 
2.96 

,.2,8i_, 

2.53 
2.38 
2.35 
2.26 
2.34 
2.60 
.m. 
2.81 
2.95 
2.96 

JS.I.É2., 

2.52 
2.44 
2.39 
2.26 
2.36 
2.58 
ÃáL. 
2.80 
2.95 
2.96 
JiöL 

‘i' 'ii<|i!l|i|lhll|IINI!illllH!i>il!llll!ll¡!íl| 

lili 

» 
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TABLE 2d 

COMPARISON OF ISSUE. CONSUMPTION AND WASTE 
EXPERIMENTAL C RATION MEAT COMPONENTS 

(Y Company, 1 1/3 Ration», IWun - 5 Jul 1944) 

It«« Cans 
Issued 

Per cent 
ull cap Plate 
waste waste . 

Unaccounted Total F 
for Waste_ 

Meat ft beans 
Meat ft vegetable hash 
Meat ft vegetable stew 
Meat 6 spaghetti 
Chicken ft vegetables 
Beans ft frankfurters 
Pork ft beans 
Beef ft noodles 
Ham ft lima beans 

1400 
1400 
1400 
1396 
1396 
1396 
1300 
1300 
1300 

ï 3.440.9 
3.3 71.6 
9,9 62.6 
7.3 46.1 
6.3 5.2 
5.2 5.4 
2.6 IS.6 
5.7 42.8 
6.5 10.5 

37.9 3.0 
68.6 3.0 
60.7 1.9 
42.4 3.9 
3.1 2.1 
2.7 2.7 

15.8 2.8 
37.8 5.0 
5.5 5-0 

TABLE 29 

TIME SPENT IN PREPARINQ AND EATI1C RATIONS 
Min/Man/Meal 

Ayarag« All Meals 

Conoany Exot. C Now C K lo-in-1 C.M.T, 

E 
G 
H 
X 
Y 

29 

33 
25 

30 
22 
27 

27 
23 

26 
28 
27 
25 . 

32 

aie 28 .JS— 24 27 _ 32 

Dinner 

E 
G 
H 
X 
Y 

27 

29 
24. 

28 
21 
24 

23 

23* 
18 
19 30 

26 28 22 _±2_ -JO- 

Breakfast 

Expt. C. New C K 10-in-l C.M.T. 

E 
G 
H 
X 
Y 

29 

31 
24 

30 
21 
26 

26 
2? 

27 
32 
29 
27 . 

28 

All Cos 27 JSL. il -JO— 28 

Supper 

Company * 
0

 . 

S
 New C K 10-in-l C.M.T. 

G 
H 
X 
Y 

31 

38 
27 

32 
25 
30 

32 
26 

29 
34 
32 
30 

37 

All Cos _J1_ 3?- 22. 32— . 12— 

» This «»al in the 10-in-l Ration is tantamount to a K Ration dinner. 
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APPENDIX F 

PHOTOGRAPHS 
1. TABLE OF CONTENTS 

a. Typical Bivouac Area 
b. U. S. Army Ration C, Experimental 
c. U. S. Army Ration K 
d. U. S. Army Ration 10-in-l 
e. Canadian Army Mess Tin Ration 
f. Central Ration Dump, Topside Headquarters 
g. Filling in Questionnaires 
h. Field Issue of Ration and Questionnaires 
i. Field Messing in Bivouac 
j. Field Messing in Fox Hole 
k. Road March 
l. Range Firing 
m. Digging Foxholes 
n. Step Test 
o. Sit-ups, AAF Test 
p. Shuttle-Run, AAF Test 
q. Zig-Zag, ACF Test 
r. Zig-Zag, ACF Test 
s. Chemical Laboratory 
t. Clinical Examination* 

2. DESCRIPTION OF PHOTOGRAPHS 

a. 7 ypical Bivouac Area-The typical bivouac area was chosen because of its suitability for camninir 
purposes. Drainage, natural protection against wind and rain were factors that entered into the selection. Al¬ 
though none of the camp sites was in a smooth and cleared area, all were situated in ideal locations for the 
tests. Snow-capped mountains of the Continental Divide stood out in the background. 

b. U S. Army Ration C, Ncw-This picture shows a case of Ration Ci, new, which contains 8 rations 
and is packed so that a row of 6 cans contains the food for one man for one day. In the foreground are opened 
sample cans, 2 meat units and 1 biscuit unit. Also shown are the accessory packet which goes with the ra¬ 
tion-toilet paper, matches, cigarettes, halazone tablets and other articles. 

c V. S. Army Ration K — The packing case holds 12 rations (36 meals). A sample of the unopened 
breakfast, dinner, and supper meals can be seen on top of the packing case. Also there is a dinner unit 

’nf JT remOVed,fr0mJtS Cente[ wrapping, exposing the wax-dipped inner carton. The com¬ 
ponents of the noon meal package can be seen in the foreground. 

, .d: U‘ S',A.rmyl Ratlon’ W-in-l-A 10-in-l Ration in its outer shipping case has been used as a base 
upon which to exhibit the contents of a similar case. In the background are 2 of the 4 inner cartons which 
are packed together in the outer shipping case. In the foreground can be seen the contents of 2 such cartons 

bbehd s abC MiFlfrStf i f n tht‘ FlVe Rati0"S’ t01‘tainS the f0(,d iu‘,ns l,at'kcd in paperboard. The carton 
label d Second Half of Five Rations contains all the canned items. Two of each of these inner cartons packed 
into the outer case was designed to supply 10 men with a day’s food. 

e. Canadiar, Army Mess Tin Ration-Showing: The packing case for 24 rations. 2. On top of the 
case, the cartoon for 1 ration with its component food items exhibited. 

f l f{\nen‘iral RatÍOn DumP’T°r,side Headquarters-Looking down this ration dump, one can see 3 
stacks of 10-in-l cases segregated by menus. Further away are the Canadian Mess Tin Rations in the heavy 
cubical packing cases. In the extreme background K Ration cases can be seen. 

g. Filling in Questionnaires—The sergeant devotes his attention to filling in the form questionnaire 
concerning h.s likes, dislikes and quantities of the rations he has just finished eating. Questionnaires were 
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1 
madt* as simple as possible to facilitate clear answers, and space was left for the test subject’s particular com¬ 
ment. (There were many.) 

h'> Field Imie Rations an(i QiMtionnaire-This group of test subjects on Army Field Ration C draw 
their next day s meals. They are receiving at the same time their issue of cigarettes. (20 cigarettes per man tier 
day) and the questionnaires to be filled in after they have eaten the ration. The man in the foreground 
establishes another use for the steel helmet. 

i. Field Messing in ßieoi/flc-This chow call entails no standing in line-it means opening a can, and 
getting to work. The food being consumed with obvious appetite and pleasure is the Experimental C Ration. 

j. Field Messing in Foxhole-This corporal finds living in a small-sized grave no hindrance to eat- 
mg. His menu for the day is spread on the ground, and he gets to work on the supper unit of a K Ration. 
Making the best of life, this test subject happily thinks: "at least there’s no mess gear to wash!!” 

k. Road March—This is one of the easier road marches, routed over a highway, with the reservoir at 
one side. Packs and rifles are carried, and a steady pace is maintained. The water at the left looks cool and 
inviting, which was no consolation to the hikers since swimming was forbidden. 

l. flange Firing-Each company had its own firing range, and although they were as much alike as 
possible natural differences in terrain made it impossible to standardiüe ranges. As this line is firing, another 

marches " ^ ** preparíng t0 ^ Range firi,18 was he,d in the morning and afternoon, before and after 

a .L mc Foxholes-Foxho]e periods played an important part in the training schedule. The troops 
dug their foxholes then spent 24 hours in them, rain or shine. In the case of C, K, and CMT Rations, meals 
were eaten in the foxholes. For B and 10-in-l Ration, the men withdrew from the foxholes, a platoon at a 
time, tor messing. r 

crnnnH thl ^ ,pictureJh°ws the v"ious Processes of the Step Test in operation. In the fore- 
ground the test subject has begun his 5 minutes of stepping, paying strict attention to the swinging pendulum. 

e officer observer has started this subject as he begins the pulse count on the man exactly 60 seconds after 
he finished. Behind, the next man is preparing for his turn at the box. The enlisted observer, seated at the 
table, is keeping the fitness score sheets in order, and recording data on each test subject. 

°- Test-Three test subjects are in the process of doing their sit-ups, under the watch- 

!U'ey7 °f a teSt °bserver, If *he 8round had been damp or dusty, shelter halves or blankets would have 
been spread on the ground. As many as 8 men can be run at a time, if the necessity arises. The men in the 

soldiers*11 "d ^ Wa‘tmg their tUrnS at the sit*uPs’ aI1 confident that they can do at least 10 more than these 

p. Shuttle Run, AAF Tesf-This man is nearing the turn on the AAF shuttle run. The officer ob- 

startedTis run iTsemnd as ^ impiétés the run. In the background a 2nd subject, who 
nulifK !? « d aftf If, , man began, is coming down the stretch. When the subject has com¬ 
pleted the run, the officer will tell him his time, and he will then report it to an enlisted observer, who will 
enter the time on the fitness score sheet. Note the sandy track. 

. . q,.Zig'Zflg’ A^F.. Test~"M ‘his for 30 bucks a month!” this test subject is no doubt thinking as he 
tarts crawling on his belly in the zig-zag course. The ground was dusty and dry, which added to the dis- 

Tperfect Í ore °St ^ ^ ^ SUbieCtS WCTe able t0 comPlete the course m less than the 30-seconds required for 

r. Zig-Zag AGF Test-The final stage of the zig-zag test, the jumps. The test subjects were required 

8 ^11 ,oge,h“' ”"n “ h‘vin8 ^ *nd even »»• 

s. Chemical Lahomtory-This photograph shows the interior of the chemical laboratory, established 

n a hospital 7ard tent Portable equipment for analyzing specimens was set up here where the chemical 
staff did all the determinations and calculations. cnemica! 

tn^¡CalEX!m!nat!ÍOn7The Examiners GrouP begins work on the physical examination of the test 
subjects. Outside the tent, the skin, mouth and neurological examinations are done by 3 examiners in the sun- 
light. Inside the tent the eyes are examined. 
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APPENDIX 0 

FORMS AND QUESTIONNAIRES 

1. INTRODUCTION 

Before the beginning of the ration study it was recognized that the amount of collected data would 
be massive. Therefore the questionnaires were integrated with a machine records card filing system. The 
data were readily transported from the questionnaires to the cards by the Machine Records Division, 7th Serv¬ 
ice Command Headquarters, Omaha, Nebraska. The numbers in the columns and horizontal lines were to 
aid in punching the cards. The Ration Acceptability questionnaires were originally designed for one ration per 
man per day. When more than one ration was issued, one questionnaire was filled out after each meal in order 
to facilitate punching the cards. The number of machine records for the entire test ran well over 100,000. 

For each ration studied a questionnaire was designed and a genera! questionnaire used to record the 
pertinent facts of a historical nature on each subject. Special forms were used to collect the data from the bio¬ 
chemical tests, the clinical examinations and fitness tests. 

In addition to the forms and questionnaires described above, it was necessary to make up a few ad¬ 
ditional questionnaires after the trials had started and as soon as their desirability became evident. That had 
been anticipated and a mimeograph machine was brought to Topside so the additional forms could be made 
in the field by the Tabulating Section. 

Several of the actual forms are submitted. The first eight, numbered MR #1 through MR #8 were 
the machine recorded forms. The others were compiled and tabulated in the field and at Fort Knox, Kentucky. 
A total of 35 different mimeographed forms were used. 

2. LIST OF FORMS. 

a. Master Form—In practice the men in a platoon were numbered 1 thru 40 rather than by squads 
as indicated in paragraph 4 in order to have the numbers related to the weight. 

b. Physical Examination Form 

c. Physical Fitness Score Sheet—Line 20 was not filled in because it gave no useful additional in¬ 
formation. 

d. Experimental C Ration Questionnaire 

e. New C Ration Questionnaire 

f. K Ration Questionnaire 

g. Canadian Army Mess Tin Ration Questionnaire 

h. 10-in-I Ration Questionnaire—Data on quantity were not obtained individually on this ration. 

i. Biochemical Data Sheet 

j. New C Ration Summary Questionnaire 

k. K Ration Summary Questionnaire 

l. Suplemented B Ration Questionnaire-Two forms were printed to a page to conserve paper. They 
were issued singly. 

m. Data Sheet for calculating calorie consumption on Supplemented B Ration. The form inclosed is 
in error in columns K & L. “A. P." should be substituted for “E. P.” The entry in column K is “J x C” rather 
than “J x F”. f 
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d ë 

Test Subject Number 

S 0,-0 Já 
I I § 3 § o á I 

MASTER FORM 

Please Print 
(Col. 5) 

Serial No. 
6-13 

State of Origin (abb.). 

.Name. 
l.Ult 14-34 

37-39 

Fin! Initial 

.Time in Army (mo.) 

Abe 

Time on Present Duty (mo.). 

Rank or Grade* .COS. 
47-48 49-51 

43-44 

— MOS 

Have you ever lived on C Ration?_ 
(Check if answer is yes) eo 

52-54 

K Ration? _ 

.Combat Experience; Yes 

_ AGCT __ 

MR #1 

35-38 

40-42 

IF 
No 

48~ 

55-57 
No. Yrs. School 

38-59 

61 
10-in-1 Ration?. 

82 

NOTES 

One to be filled in for every test subject. 

MASTER FORM GUIDE 

1. The numberr below each space to be filled in are to be disregarded by the observers, 
guidance of the Machine Records Unit only. 

They are for the 

tificationVnly Record Form which will have full name and grade. Others have enough for iden- 

3. All dope on line 4 (COS, MOS, AGCT, & Yrs. School) get from Form 20, Bn. Hq. On AGCT 
rather than Group (I, II, III etc.) into which the score falls. 

, use actual score 

4. Use letters E, F, G, H, X and Y for Company designation. Platoons are numbered 1 through 4- squads oi 
groups are numbered I through 4. The individual numbers run 0 through 9. The test subject number is per¬ 
manent throughout the test. 

* Code of Rank or Grade as follows: 

Buck Pvt. 1 
Pfc 2 
T/5 3 

Corpora! 4 
T/4 5 

Sgt 6 
T/3 7 

Staff Sgt. 8 
Tech. Sgt. 9 
1st Sgt. 10 
Master Sgt. 11 
W.O. 12 
2nd Lt. 13 

1st Lt 14 

Captain is 

Major lg 

Lt. Col. 17 
Colonel lg 

Brig. Gen. 19 
Maj. Gen. 20 
Lt. Gen. ai 

General 22 
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PHYSICAL EXAMINATION 
(Col 5) 

MR »2 

Da. Mo. 

(Col. 1-4) 
Test Subject’! Number 

ASN . 

(Col. #-8) 
Date 

Lut Fint Initial 
. : Name. 

(Coi. a-ii) 
Weight 

Eye» 

(Col. 12) 
(13) 
(H). 
(15) 
(18) 
(17) . 
(18) . 
(19) . 
(20) . 

(21). 

(22). 

(23). 

(1). .slight; (2)_moderate; (3). 

. No abnormalities 

. Dryness 

. Cross changes in opacity sclera 

. Cross changes in opacity cornea 

. Vascularization (slit lamp) grade 2 or more 

. If positive, there is evidence of old comeal 'njury 

.Cross conjunctivitis (1)-slight; (2)_moderate; (3). 

. Night blindness 

.Night blindness not tested 

. Pterygia 

. Pingeculae 

.Not examined 

. severe 

. severe 

Skin: 

(Col. 24) . 
(25) 
(28). 
(27) . 
(28) . 
(29) . 
(30) . 
(31) , 

. No abnormality 

.Follicular hyperkeratosis (1). 

. Acneiform eruption (1)_ 
-slight; (2). 
slight; (2)- 

. Dermatitis of Riboflavin Deficiency 

. Petechial Hemorrhages 

. Purpura 

.Pellagrous Dermatitis (1)_acute; 

.Not examined 

-moderate; (3). 
.moderate; (3)_ 

_severe 
severe 

(2). .chronic; (3)-slight; (4)_moderate; (5). . severe 

Lips and Mouth: 

(Col. 32) _ 
(33) _ 
(34) _ 
(35) _ 
(36) _ 
(37) 
(38) _ 

. No abnormality 

. Angular fissure in absence of false teeth 

. Cheilosis 

.Red glossitis of pellagra (1)_slight; (2). 

.Pellagrous stomatitis (1)_slight; (2)_ 

. Gingivitis of pellagra 

.moderate; (3). 
moderate; (3). 

_severe 
. severe 

(39) 
(40) , 
(41) , 
(42) , 

.Active acute inflammation of dental margin with or without swelling of interdental papilae with or without 
bleeding, spontaneous or on slight trauma. u um 

. Oral hygiene good 

. Oral hygiene fair 

. Oral hygiene poor 

. Not examined 

Neuro-muscular: 

(Col. 43)_No abnormality 
(44) _Muscular weakness 
(45) --Knee jerks absent (1)-rt.; (2)_It.;_(3)_both 
(48) __Ankle jerks absent (1)_rt.; (2)_It.; (3)_both 
(47) ___ Tenderness of belly of calf muscle 
(48) _Nerve tenderness 
(49) _Vibratory sense lost on malleoli 
(50) _Symetrical muscular atrophy in extremities 
(51) -- Prétibial pitting edema 
(52) -Pitting edema of feet 
(53) ____ Pitting edema over sacrum 
(54) _Not examined 

(237) 



PHYSICAL FITNESS SCORE SHEET 
(Col. 5) 

MR *3 

(Col. 1-4) 
: Test Subject Matter 

* ASN---: Name_: Weight 
l-ut Fini Initial ( 0-8 ) 

Test Number 9 1 2 3 4 5 8 

Date (Da. Mo. .. Yr. ) lft-14 

Last Ration 15 

Weight to nearest *b. 16-18 

Test Run First— 
Indicate by No. 
Harvard-1; AAF-2; ACF-3 19 

How Does Subject Feel after 
last test; Indicate by No. 
Poor-1, Fair-2; Good-3 20 

C/o 
Fitn 
Poor 

Opinion Subject’s 
;ss-Indicate by No. 
-1; Average-2; Good-3 21 

H
A

R
V

A
R

D
 

Time—Min., Sec. 22-24 

Pulse ( 60-90 Sec. ) 25-27 

Score 28-30 

1 
AA

F 

Sit-Ups—No. 31-33 

Chins—No. 34-35 

Run-Sec. 36-37 

FINAL SCORE 38-40 

A
G

F
 

Push-Ups No. 41-42 

300 yd.—Run—Sec. 43-44 

Burpee—No. 45-46 

75 yd. Pig-a-back 
Sec. 47-48 

70 yd. Zig-Zag 
Sec 49-50 

4 Mile hike, Mil. 1 51-52 

2 53-54 

3 55-56 

4 57-58 

FINAL SCORE 59-60 

SUM OF THREE SCORES 61-62 
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U. S. ARMY FIELD RATION C 
(Col. 5) 

Day: Month: 

MR #4 

(Cel. 1 1-4) 
Te*t Subject’s Number .: Date 

(Cd. e-S) 

■.i....- : ASN .-.-. : Name 
Lut Fini Initial 

MARK IN THE SQUARES BELOW THE PROPER ANSWERS USING (B for Breakfast) 
(L for Lunch) ( S for Supper) FOR EACH AND EVERY ITEM OF FOOD WHICH YOU 
EAT AT EACH MEAL. 

Breakfast was prepared and eaten in_minutes. 
Lunch was prepared and eaten in_minutes. 
Supper was prepared and eaten in minutes. 

(Cots. 10-11) 

WHEN? TASTE? HOW MUCH? HOW? 

( Jol. 9) 

Q I 01 A
L

L
 

(1
) 

CO B "■H 

w 
§ 
z 

ë 
X 

§ 
U (P

U
N

C
H
 
C

O
D

E
) 

B
R

E
A

K
F

A
S

T
 

L
U

N
C

H
 

S
U

P
P

E
R

 

i 
n 

(Punch Card Col.) 12 13 14 15 16 17 18 19 20 21 22 
1 M-l Meat and Beans 

M-2 Meat & Vegetable Hash 2 
m Meat It Vegetable Stew 3 
M-4 Meat & Spaghetti 4 
M-5 ¿kielten & Vegetables 5 
M-fla Beans A Frankfurters w/tomato 6 
M-flk Beans & Frankfurters 7 
M4a Pork It leans w/tomato 8 

9 M-7b Pork and Beans 
M-8 Beef & Noodles 11 
M-9 Ham & Lima Beans 1? 

(Punch Card Col.) 23 24 25 26 27 28 29 ,30 31 32 33 
) Red Label 

Blue Label 2 
General M.'b 3 
General’ Foods” 4 

i 
(Punch Card Col.) 34 35 36 37 38 39 40 41 42 4-1 44 

Coffee 
Cocoa 
Lemon Juice 
Orange Juice 
Bouillon_____ 

(Punch Card Col.) 45 46 47 48 49 50 51 52 53 54 55 
1 Sugar 

jam 2 
Candy Coated Peanuts 3 
Camly Coated Raisins 4 

15 
Jelly Beans 9 
tiftiu uanciy 7 

! ! 
(Punch Card Col.) 56 57 58 58 60 81 61? 99 94 W 99 

Cream ¿enter ¿ookie 
Compressed Chocolate Cookie 2 
Concentrated Fruit Cake Í) 
Plain èisrult. Bl o, B4 4 
Plain Biscuits B2 or B5 ff 
Plain Biscuits B3 or B6 6 

Number of full canteens of water used for eating 
and drinking in past 24 hour* __( Col. 67 ) 

Number of hours slept in past 24 hour* _ (Col. 68-68) 
Number of bowel movements in past 24 hour*_(Col. 70) 
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U. S. ARMY FIELD RATION C 
(Col. 5) 

MR *4a 

Day: Month: 

(Col. 1-4) 
.: Teit Subject! Number 

. : ASN_ 
(Col. «-«) 

Fim Initial 

*; Oate 

Neme 

MM --w ■ 



To be filled in by Observer. 

Calories Issued__(Col. 71-74) 

Calories Eaten -.¿ (<"^i 75-78) 

Fitness: Coes! --Average-Poor_Not Noted_(Col 78) 
ï Ä S 4 

Lms of Appetite __Nausea_Vomiting_Excess Flatus_(Col. 80) 
1 S 8 4 

Observer’s Initials 



1 

i .. 

U. S. ARMY FIELD RATION K 
(Col. 3) 

MR *5 

Day: Months 

(Col. 1-4) 
Test Subje. '» Number. 

Tcini:») > Date 

ASN . 
Un Fini 

s Name 

MARK IN THE SQUARES BELOW THE PROPER ANSWERS USING <B for Breakfast) 

¿AT AT EACH MEAL IPPl'r) EACM AND EVEHY ‘TEM OF FOOD WHICH YOl) 

Breakfast was prepared and eaten In . 
Lunch was prepared and eaten ln_ 
Supper was prepared and eaten in. 

(Colt. 10-11 ) 

minutes. 
. minutes, 
minutes. 

(Punch Card Col.) 

Chopped Pork & Egg Yolk 

Ham & Eggs 

Processed American Cheese 

Processed American Cheese w/Bacon 

Processed American & Swiss Cheese 

Beef & Pork Loaf 

Corned Pork Loaf will) C & A Flakes 

_(Punch Card Col.) 
Lemon Juice 

Orange Juice 

Bouillon 

Coffee 

WHEN? 

(Col. 9) 

(Punch Card Col.) 

Sugar 

Jam 

Gum 

Fruit Bar 

Sweet Chocolate Bar 

D Ration Chocolate Bar 

_(Punch Card Col.) 

1 Package K1A Biscuits 

1 Package K2 Biscuits 

1 Package K3 Biscuits 

1 Package K4 Biscuits 

Í Package K5 Biscuits 

Number of full canteens of water used for »anog 
and drinking in past 24 hours 

Number of hours slept in past 24 hours 
Number of bowel movements in past 24 hours 

TASTE? 

12 13 

23 

34 

45 

24 

35 

4« 

HOW MUCH? 

14 

25 

38 

47 

<M 

15 

« 

ie 

28 

37 

48 

27 

38 

Í2 

17 

28 

39 

50 

hi 

5? 

18 

29 

40 

M 

19 

30 

41 

HOW? 

20 

31 

42 

21 

32 

43 

22 

33 

44 

(Col. 5«) 
(Col. 57-58) 
(Col. 5») 



... 

To be filled in by Observer 

(Col. 60-63) Caiories Issued_ 

(Col. 64-67) Calories Eaten __ 

(Col. 68) Fitness: Good-Average_Poor_ 
1 2 3 

(Col. 69) Loss of Appetite-Nausea_Vomiting _ 
1 2 { 

Observer’s Initials_ 

. Not Noted 
4 

Excess Flatus 
4 
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(Col. 1-4) 

) 

CANADIAN ARMY MESS TIN RATION MR »6 
(Col. 5) 

Day: Month: 

Test Subject’s Number_: Date 
(Col. 6-8) 

ASN — ........—„  .: Name 
Ljut Fini Initial 

MARK IN THE SQUARES BELOW THE PROPER ANSWERS USING (B for Breakfast) 
(L for Lunch) (S for Supper) FOR EACH AND EVERY ITEM OF FOOD WHICH YOU 
EAT AT EACH MEAL. 

Breakfast was prepared and eaten in_minutes. 
Lunch was prepared and eaten in-minutes. 
Supper was prepared and eaten in_minutes. 

(Coll. 10-11) 

WHEN? TASTE? HOW MUCH? HOW? 

g 

8 
X 
y 
55 
D 
04 

(Col. 9) 
G

O
O

D
 

1 
F

A
IR

 

P
O

O
R

 

Ol A
L

L
 

(1
) 

3
/4

 

H
A

L
F

 

N
O

N
E

 

H
O

T
 

C
O

L
D

 

B
R

E
A

K
F

A
S

T
 

L
U

N
C

H
 

S
U

P
P

E
R

 

(Punch Curd Col.) 12 13 14 15 16 17 18 19 20 21 22 

G
R

O
U

P
 

I 

Sardines 1 

Pork Loaf 2 

Spiced Beef 3 

Cheese 4 

Butter 5 

Biscuits 6 

G
R

O
U

P
 

II
 

( Punch Card Col. ) 23 24 25 26 27 28 29 30 31 32 33 

Sugar 
— 

1 

Jam 2 

Milk and Sugar 3 

Hard Candy 4 

Chocolate Bar 5 

Tea 6 

Coffee 7 

Chocolate Dtink 8 

Pea Soup 9 

Number of full canteens of water used for eating 
and drinking in past 24 hours_( Col. 34 ) 

Number of hours slept in past 24 hours -..(Col. 35-36) 
Number of bowel movements in past 24 hours_(Col. 37) 
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Calories Issued. 

Calories Eater, _ 

Fitness: Good- 

To be filled in by Observer. 

-(Col. 38-41) 

—--— (Col. 42-45) 

. Average Poor. ■ Not Noted. (Col. 46) 

Loss of Appetite. 

(Col. 47) 

■ Nausea -Vomiting. Excess Flatus. 

Observer’s Initials. 
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1 

RATION, TEN IN ONE 
(Col. 5) 

(Col. 1-4) 
Test Subject's Number. 

Day: Month: 

ASN 
Lut Fini 

MARK IN THE SQUARES BELOW THE PROPER ANSWERS USING (B lor Breakfast) 

EAT°AT EACH MEALUPPer) ^ EACH EVERY 1TEM °F FtX^ WHICH Y°U 

Breakfast was prepared and eaten in_minutes. 
Lunch was prepared and eaten in_minutes 
supper was prepared and eaten in_minutes 

Initial 

Number of full canteens of water used for eatina 
and drinking in past 24 hours_ 

Number of hours slept in past 24 hours_ 
Number of bowel movements in past 24 hours 

■ (Oil. 37) 
(Col. ,33-39) 

.(Col. 40) 

MR #7 

(Col. 6-8) 
: Date 

Name 
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To be filled in by observer. 

(Col. 41) Fitness: Good — 

(Col. 42) Loss of Appetite 

-Average_Poor_ 
1 2 3 

-Nausea-Vomiting. 
1 2 6 

Not pJoted. 

. Excess Flatu 
4 3 



1 12 3 4 
Test Subject No. 

BIOCHEMISTRY ( ) 
10 

Da. Mo. Yr. * 

---u- 

SERIAL NO. -NAME 
Lut 

To be filled in by Head of Chemical Section. 

Whole Blood: 

Serum: 

Urine - fasting: 

Urine —after test dose: 

Urine — qualitative: 

Hemoglobin 

Blood Sugar 

Total Protein 

Chloride 

Ascorbic Acid 

Chloride 

Ascorbic Acid 

Thiamine 

Riboflavin 

Factor F 

Ascorbic Acid 

Thiamine 

Riboflavin 

Factor F 

Albumin 

Sugar 

Acetore bodies 

N.P.P.U. 

MR #8 

Flu« tnttiftl 

(Cm per 100 ml) 

(Mg per 100 ml) 

(Cm per 100 ml) 

(Meq per L) 

(Mg per 100 ml) 

(Cm. per hr) 

(Mg per hr) 

(Meg per hr) 

(Meg per hr) 

(Meg per hr) 

(Mg) 

(Meg) 

(Meg) 

(Meg) 

(01234) 

(01234) 

(01234) 

(01234) 

( ) 
11-13 

w 
w 
( ' ) 
19-21 

( ) 
22-23 

( ) 
24-25 

26-27^ 

28-29J 

( ) 
30-32 

( ) 
33-34 

( ) 
35-37 

( ) 
38-41 

( ) 
42-45 

( ) 
46-48 

49 

(50) 

51 

52 
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TEN IN ONE RATION 
SUMMARY QUESTIONNAIRE 

Test Subject’s Number_Date___ 

1. Of all the breakfast meats, I prefer: (Write 1, 2, 3 & 4 for first, second, third & fourth choices.) 
( ) Pork sausage meat 
( ) Bacon 
( ) Ham and Eggs 
( ) Chopped Pork & Egg Yolk 

2. Of all drinks in this rating, I prefer: (Write 1, 2, 3, 4 & 5 for first, second, third, fourth & fifth choices.) 
( ) Coffee 
( ) Cocoa 
( ) Lemon 
( ) Orange 
( ) Grape 

3. Of all the supper meats, I prefer: (Write 1, 2, 3, 4 & 5 for first, second third, fourth & fifth choices.) 
( ) Dehydrated Meat & Rice 
( ) English Style Stew 
( ) Canned Corned Beef 
( ) Canned Roast Beef 
( ) Dehydrated Corned Beef Hash 

4. If I had to live on one menu only for a period of two weeks, I would choose Menu Number_ 

5. Of all the biscuits in the noon meal, I prefer: (Write in 1, 2, 3, 4, 5, for your first, second, third etc. choices.) 
( ) K1A Biscuit 
( ) K2 Biscuit 
( ) K3 Biscuit 
( ) K4 Biscuit 
( ) K5 Biscuit 

6. C* the supper desserts, I prefer: (Write in 1, 2, 3, etc. for your first, second, third etc. choices.) 
( ) Canned Peanuts 
( ) Fruit Bar 
( ) Hard Candy 
( ) D Ration Chocolate Bar 
( ) Tropical Sweet Chocolate Bar 

7. In regards to my choices listed above, if I were responsible for planning the Ten-in-One Ration, here are 
some other things I would do: (Include suggestions here as to what you would add, how you would change 
anything and so forth.) 
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“C” RATION (NEW) 
SUMMARY QUESTIONNAIRE 

Test No. Serial No. Date 

1. Place a 1, 2, or 3 before the “M" cans you 
two (2) your second choice, etc.) 
M-l ( ) Meat and Beans 
M-3 ( ) Meat and Veg. Stew 
M-4 ( ) Meat & Spaghetti 

M-5 ( ) Ham-Egg-Potatoes 
M-6 ( ) Meat and Noodles 

prefer best HOT. 

M-7 ( 
M-8 ( 
M-9 ( 

M-10 ( 

(The one (1) will indicate your first choice, the 

) Pork and Rice 

) Frankfurters & Beans 
) Pork and Beans 
) Ham and l ima Beans 

2. Place a 1, 2, or 3 before the 
M-l ( ) Meat and Beans 

) Meat & Veg. Stew 
) Meat and Spaghetti 

) Ham-Egg-Potatoes 
) Meat and Noodles 

M-3 ( 
M-4 ( 
M-5 ( 
M-6 ( 

‘M” cans you prefer COLD. 

M-7 ( 
M-8 ( 
M-9 ( 

M-10 ( 

) Pork and Rice 

) Frankfurters and Beans 
) Pork and Beans 
) Ham and Lima Beans 

3. If I had only one single “M” can to choose, it would be: 

------ (Indicate by number, M-l, M-3 etc.) 

(4 TcSfeP1 drÍnkS’ 1 Prefer (IndÍCate ChOÍCe by 1 and 2 f0r fírSt and second choice ) 
( ) Cocoa 

5. 

( 

( 

( 

( 

Of the COLD drinks, I prefer: (Write 1, 2, and 3 for first, second and third choices.) 
) Lemon ' 
) Orange 
) Coffee 
) Cocoa 

6. Of all the biscuits, the best are: (Write 1, 2, 3 for your choice.) 
( ) Type IV 

( ) Type V 
( ) Type I 

7. Of the candies, I like best: (Write 1, 2, 3 for your choice.) 
( ) Candy-coated Peanuts and Raisins 
( ) Caramels 
( ) Hard Candy 

8. If I had only one single “B” can to choose, it would be: 

---—--—-(The number of the can, B-l, B-2, B-3 etc.) 

9. In addition to my choices listed above, if I was responsible for planning the “C” Ration here are «nm« 

Êg,Scf ‘ W0Uld d0' (l0Cl,,de SUBI!',S,,0nS hm »^owha.yoaPw„„ld\d!i?^w Tv' 

(253) 



TOPSIDE, COLORADO 
K” RATION (period 15 June-7 July) 

Test Subject No-Name-Serial No_Date 

1. Check the items in the “K” ration which you like or dislike. 
Check also whether you like the items hot or cold, or both. 

Like Dislike Hot Cold 

Chopped Pork fit Egg Yolk 

Ham It Eggs 

Processed American Cheese 

Processed American Cneese with Bacon 

Beef and Pork Loaf 

Corned Pork Loaf with CAA Flakes 

Lemon Juice 

Orange Juice 

Boullion 

Coffee 

Fruit Bar 

Caramels 

Sweet Chocolate Bar 

D Ration Chocolate 

K [A Biscuits 

K2 

K3 

K4 

K5 

2. What items do you like best? 

3. What items would you like to see eliminated? 

4. Do any items have a particularly bad effect upon you? If so, what items? 

5. What would you like to see added to the ration? 

6. If you have any additional suggestions for improving the ration, state them here. (Use space below if you 
need more room.) 

7. Has the ration affected you in any way physically, other than loss of weight? If so, explain fully. 

8. How much weight have you lost, if any, since going on “K" ration?_lbs. 

9. Approximately how much of the ration issued to you do you eat daily? 

10. Have you moved your bowels regularly while on the ration? If not, explain. 

11. Have you had any unusual bowel movements? Explain fully. 

12. If you have anything else to say about the ration, of whatever nature, this is the place to say it. 
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IP... 

.] 

Serial No., 

USA “B” RATION (SUPPLEMENTED) 

Da. Mo. 
TEST SUBJECT NO._____ DATE 

Name 

1. What foods did you not eat? 

2. What foods did you dislike, but eat? 

3. What foods were excellent? 

4. Was there more than enough to eat? 

5. How mtkuy meals did you miss? 

6. Which meals? Breakfast? 

7. Why? 

8. Number of bowel movements in last 24 hours 

unusual for von? _ 

Less than enough?. 

. Was this number 

9. Did you pass an unusual amount of gas?. 

10. Did you have any stomach upsets?. 

Serial No. 

USA “B” RATION (SUPPLEMENTED) 

Da. Mo. 
TEST SUBJECT NO__ __ DAT£ 

Name 

1. What foods did you not eat? 

2. What foods did you dislike, but eat? 

3. What foods were excellent? 

4. Was there more than enough to eat? 

5. How many meals did you miss?__ 

6. Which meals? Breakfast?_ 

7. Why?____ 

8. Number of bowel movements in last 24 hours 

unusual for you? 

9. Did you pass an unusual amount of gas? 

10. Did you have any stomach upsets? 

Just enough?. . Less than enough?. 

Dinner?. Supper?. 
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