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FOREWORD 

The U; S- Army General Equipment Test Activity (USAGETA), Fort 
Lee, Virginia, was responsible for preparing the test plan, executing the 
test, and preparing the report for the Engineering Test. 

The authorization for this test was letter, AMSTE-BC, Headquarte 
USATECOM, 18 August 1967, subject: "Test Directive, Engineering and 
Service Test of Boot, Combat. Mountain and Ski, USATECOM Project 
Numbers 8-3-7020-05/06. (Ref. 1, App. HI) 
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SECTION 1, IN TROD U C XION 

1. 1 BACKGROUND 

The U. S. Army Natick Laboratories, during the Fiscal Year i QAa 
Development Program, attempted to develop a boot wh.ch iild o . 

.<-..v », » . “■* ““ - 
a. Lack of desired environmental protection. 

socks and one plir^acVof c81^ SUPP°irt requirements (two Pairs of ski a one pair each of cushion sole socks and felt insoles). 

c. Poor water resistance properties, 

d. Design precludes procurement. 

i«em^a^eea;nerebl:.e;“thSc0eH:jan:deoöfn8 thÍS, ^ teat 
linued development and testing P " m8uUtlon »«le«ed for con- 

1.2 DESCRIPTION OF MATERIEL 

1070TU a* blucher-stvle ref‘"'d « Model Number 
vamp, and full gusa et The Quarte U rolled cushioned top, short 

With a full back stay that is looped at“ the'top^'rhV ^ *L“* reinicrc'd 
full grain, chrome tanned and oil filien ri, I uPP«r leather is black, 
tan color, chrome tanned „lot. / , uT * b00t Í9 ^ lined with ^ 
and closed at thT ¡hf blot i ^ 18 “ the sides 
thick, is chrome tanned The hi ^ lef!her inPOle' ^ 1/2 to 6 1/2 irons 
with five iron thick leather mid« 1 °m ^1,° ^occlyêar Welt" construction 

a five iron thilk lea her ^Üe * 'rb' ^ mid801' *"d 
ber (Styrene Butadiene Rubber, ^ti a cU.,ed"vt “'„•'r1 ™b- 

ladC‘1bt°hnd8d to'h' n'«8^» and reinforced with bra.^l^Te^eYsT"' 

"d^/cr^sí^-^troí »"“h The b00t- -«‘ "-me'-. rs- 
nylon lace. The bool U^T^^TlT- l *“* * rÒU”d «»»«• 
the outside upper and leather linin a lnch unicellul&r foam between 
the toe area A 3/8 inch f!it r g ?d an additional inch thickness in 

overall heigh, ^ b^t £se^ ^.s “Ätu/sD H ^ nenes, a sizê 8D boot weighs 34 ounces. 

1 



boo. i,T/ig“è?f»trÔvW.7«Xtrfo^miïù«“hip" S“le 30CkS' Thf 
a.nous area, with tempera.ures down ,o mi„us 20°F See Fiaure T^' 
identification view of the Model No, 1070 boots, 8 ÍOr 

1.3 TEST OBJECTIVES 

a. To evaluate the Model No 1070 *u ,,, 

in consideration of the Technical Characteristics (pLe sT's^ "CHh'i2,U'> 

f0r ,he SVS,em OÍ Ugh-i*ht Clothing* and Ê^ipm,“ 

of in consideration 
anee to USAATC in the inif.al fitting a ■ d * provide technical assist- 
of the Service Test * and OÍ th' "*' «•"> » that phase 

*■ 4 SUMMARY OF RESULTS 

zzzz br'rrtMt ,o * 
drop while active in the envi7onmental h ° fJJrthe[ 81«niflcant temperature 

bient temperature of -20°F While inact^”1 *** exp08ed t0 an am- 

toe temperature, .hewed contLed d”^^ 42SF T^' 
pant, were removed as a safety precaution. P partici* 

b. The test boot, heated to 100oF anA tu us 
ambient temperature showed a 2 92°^‘/mil ^ t0 a -20°F- «a a y¿ F. /min. rate of heat los. internally. 

t e mpe r a ture rV. e ^ or 1 p^oxfml tel yT\ ^ int*ri*1 126°F- 

-..¿.s::“ sä“ ~r3,vs;“-"- 
maintenanc^requi'rem^nt^are'norniruü^ P',rÍOd> 0f *hÍS *»' bleated 
comba, boots and othTr Uathsr fZ ’‘m‘Ur thoSe for ‘«'».r 

- -.s should be ,hlt ,he 

2 



I

c
D
W
e
i
ii 
[i

D
D
0
1

Model No. 1070 Modr'l No. 990

US ARMY 
SETA

FORT LEE. VA.

TccoM 8-3-7020-06

NEOATIVE ________

Standard

Identification Views 
Figure 1



HS“1“ 
mZ Tntrddtb°°,B :nd the Umited personnel*available ^ 
the "fandard b„T' " tW° ”^s °‘ ^ »ocks used in 
Standard bout A sliJht'diffe reqUIreS less ^¡«ticated fitting of ehe 

and Model 1070 boots; the Moderi^O^isMigMTv^V121"8 ^ M°del 99° 
the Model 990 in each eiven • 8 Y Wlder ln the toe ai ea than 

990 boots was comprised of who,' f°r the Models 1070 and 
iff was adequate for the fitting of^h 1268 ^ Y ^ three Wldths- This size tar- quate ior tile fitting of the personnel available. 

1. 5 CONCLUSIONS 

characteristics ^nd^P Î -= -hnical 

of Lightweight individual ¿lothingld^u“^ 

1.6 RECOMMENDATIONS 

None. 
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SECTION 2. DETAILS OF TEST 

2. 1 INTRODUCTION 

1Q,QThÍS1teSt WaS Ç°nducted during the period 26 January through 24 May 
968, utilizing the USAGETA laboratory facilities at Fort Lee, Virginia 

where studies were made of the insulation characteristics and the pro¬ 
tective qualities against high intensity flash and flame. Studies of the 
protective qualities against the thermal effects of nuclear weapons will 

e conducted at the U.S. Army Natick Laboaratories, (USANL) Natick, 

Massachusetts. Sizing and fitting operations were accomplished in sup¬ 
port of the Service Test conducted by the U.S. Army Arctic Test Center 
at Fort Greely, Alaska. 

2. 2 INITIAL INSPECTION 

2. 2. 1 Obj active 

To determine the presence of any visible defects in material or 
workmanship which might affect test operations or results. 

2. 2. 2 Method 

Each boot was carefully inspected prior to use for evidence of 
defects or variations in material or workmanship. 

2. 2. 3 Results 

No defects or pertinent variations in material or workmanship 
were found in the 25 pairs of boots provided as a test sample. 

2. 2. 4 A.nalysis 

Not applicable. 

2. 3 INSULATION 

2. 3. 1 Objective 

To determine if the test boots provide protection against cold 
effects to an active user at temperatures as low as -20°F. 

5 



2. 3. 2 Method 

mountainous ski boots. Thernm^)couDPirOPerly WÍth ^ Model 1070 
great toes of each part^ipant The n attached at the the 
and ski boots and the standard cold-wlt then d°rmed their socks 

ambient temperatures at the tim« of 0DeUnr0rm P°rtl0ns sultable for the 

chamber. The complete uniform was donn T" the environmental 
chamber with the interior ambient te 6 Pri°r t0 the entry into the 

icipants completed four closure The pa- 
inside the chamber; two periods durina V "2° F' amblent temperaturt 
active and two periods during whth h Ï * ParticiPant« were in- 

isthenics. One period of mactle ^ CaU 
were each preceded by a 1-hour period nf ' d. Perlod with activity 

of exposure, one each without and with acti^^^11'7’ Th6 °ther periods 
period of marching and calisthenics. Toe terZveZ™ PreCeded ^ a ^^r 
and recorded electronically at 20 «« mperatures were obtained 

Period. Exp„sure per.odslele fe “inl^^T18 -P-ure 
when one toe temperature reached the ■ • ParticiPants withdrawn 
when ehe .empe Juree reached a píareaT";”“” ^t43°F. , or 

drop over an extended period of reading. ’ ' ” ^ Urther temPorature 

the inner surÏcVoVÎhe^oot6.1 The boT ^ u thermocouPle attached to 
2-inch thick layer of floam insulation waT^ 1 6n ^aCed and an aPProximately 

sealed eo inner lining wi,h siUco„“ubber TZ ,l " ^ ^ ^ 
to an electronic recorder for semi rfw- ’ thermocouple was attached 

in the inner air temperatures ^ l °bServation the changes 
and subsequent exposure to -20°F ^ ^pre'keatlng °i the boots to 100°F. 

mental chamber. An infrared optic i^Th«6111 ternperature ln the environ- 

heat changes on the outer surfaces of the t0 
persual of the outer surface of the hnnf Several trials and detailed 

of hea, loss as well as definite Íea, 1 “.T” ‘0 the rate 
aeiinite heat leakage points in the boot. 

scanner WÍth an ^a-d 
lamp with shield was used as the ttachment. A high intensity 

image of the boot as projected on an os'cm^6 ^8^ the b00t- The the^al 
to obtain the thermograms for studv nf th °S,COpe screen was photographed 
the insulation. Therma^nsm^sL cha-^er and configurafion of 

ture meter in the scanner consTle ” W6re read fr0m the te™P-a- 

6 



2.3.3 Results 

dividualswearlVth™^ °f the ^ -- 
the participants were " 48 ± ’ wh^ 
baent temperature in the environmental h °[ exPosure to -20°F. am- 

exposure conditioning, activity or inactivüy Wh ^^1688 °f Pre' 
exposure, the time to reach the temperai , actlvity Preceded 
to 107 minutes; when inactivity ore ^ a ^ plateau ranged from 73 

69 to 112 minutes. When the partic^pants^e081'1'6 ^°163 fr°m 
great toe temperature of each individual r dUrÍng exPosure, 
ture prescribed for safety 42°F anrl ^ached the minimum tempera- 

fl °m exposure. The t^e^eanges ^ 
preceded exposure and 52 to 77 min i- u 68 rnlnutes when inactivity 

The average rates of teip ra,u ” droo -“-‘TP-ceded ertposure. 
°- 7 ± <1 1°F. , during perfods !xn ° We-aPP--mately the same 

inactive, irrespective of pre-exposure c™dTtio„mgrUC1PanlS 

2- 92» on the th^' 'T* ” °F- p6r min' of 
at the facing area when static heat 108^ 6r SUrface at the side and 1. 23° 

to 100 F. and exposed to a -20°f ambient'f* W'th the b0°‘ heated 
were made to determine possible reasons f ,e™pera‘u-- Examinations 
oss from the inside. The optical the ^ C more raPid rate of heat 

spots" in the inner and outer heel areaíTT'6161!,'1616'“"1 Very sma11 "hot 
counter which indicated convection of he me °f the toP of the 
boot. These spots were approx ma,el“"^”” aÍr “> th<! °a‘aida the 
boot outer surface in the general area Ph Warmer than tha rest of the 

of two such spots of heat feahage ^ho^^t°WÍn8 l0CatÍ°n 

indicated^y th^grTy ^c^le^biock^eetTii^th^ »aa 

tbermograms. Being the .as, blocTof an eighT-Wo rk18ht °f 
ection of 47 + 3°c Í117 + so.- . C graV scale, maxin 

“ -tue io 

temperature detection of 47 f 30r n] cõr^\-ëiay scaie> maxin 
lights of the thermal images The h V m , i > WaS denoted m the high- 

ambient air interference inhibited i g • °Ck 1CVel re9uired lor removin 

gray scaie divisions are indicated Ä ”** °f SCala- Tha 

7 
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TABLE I 

gray scale divisions for thermograms of ski boots 

( 1 EMPERATURF RANGE 0-500(3 > .. 

°F, 

°C. 

3 

37 

9 

48 

15 

59 

22 

71 

28 

82 

35 

95 

51 

106 

47 

117 

+ 3 

+ 5 

Diagrams of the distribution and gradations 
through thermograms are shown in Figure 3. 

of insulation as obtained 

2. 3. 4 Analysis 

Not applicable. 

-.4 PROTECTION AGAINST THERMAL EFFECTS 

2.4.1 Obj ective 

thermal effects of f * WÜ1 provide Protection against t 
He/rT K 1C Weapons to the extent that no more than first 

10 calo^UrnS are reCeiVed aS a result of ^Posare to the equivalent of 
10 calories per square centimeter from a 30 KT yield weapon. 

2. 4. 2 Method 

Armv Na? Wl6h ^ the.b°0t Upper stock wil1 be subjected to tests by U S. 
Army Natick Laboratories utilizing the solar furnace at USANL. 

2. 4. 3 Results 

Tests have not been completed and the 
in a supplemental report at a later date. 

res alts will be reported 

2. 4. 4 Analysis 

Not applicable. 

2. 5 PROTECTION AGAINST HIGH INTENSITY FLASH AND FLAME 

10 



2. 5. 1 Objective 

To determine if the test boots will provide protection against high 
intensity flash or flame of 30 seconds duration and from burning gels, other 
fuels, and phosphorous for a period of several minutes outside the fire ball 
area. 

2. 5. 2 Method 

Thermocouples were placed on the sides and soles of samples of 
the test boots with millivolt readouts made to a Honeywell Electronic 19 
recorder. Approximately 25 cubic centimeters of Napalm; or a stick of 
yellow phosphorous, 1 1/2 inches long, approximately 5/8 inches diameter 

were placed on the outer surface of the boots immediately above the loca¬ 
tion of a thermocouple and ignited. Records were made of the time re¬ 
quired for a 12. 6°F. temperature rise and the time to reach the criterion 
temperature rise on the inside surface of the boot and in the hottest point 
in the fuel burning areas during the burning periods. A rise of 12, 6°F. 

in material adjacent to the skin is considered necessary to produce initial 
skin tissue damage. 

2. 5. 3 Results 

The test boot upper side material withstood a 12. 6°F. rise for 
approximately 2 1/2 minutes when Mogas and Napalm were ignited on the 
outer surface a d for approximately 1 1/2 minutes when phosphorous 
was ignited. ” h î sole resisted such a temperature rise throughout the 
burning period when Napalm and phosphorous were ignited. No trials 
were conducted with Mogas on the sole because Mogas could not be re¬ 
tained on the relatively flat surfaces of the outsole for sufficient time for 
ignition or in quantities practical for study purposes. In addition, the 
outsole is inverted in normal position and does not retain any appreciable 
quantities of liquids. A summary of the data obtained in the series of 
trails is shown in Table II. 

11 



TABLE II 

SUMMARY OF DATA OBTAINED IN STUDIES OF 
boot protection against ignited mogas, napalm, and phosphorous 

a. Mogas not ignited on sole. 
b. 12.6°F. temperature rise not obtained. 
c. 12.6 F. almost instantaneous; time not obtained. 

2. 5. 4 Analysis 

Not applicable. 

2. 6 FITTING AND SIZING CHARACTERISTICS 

2. 6. 1 Objectives 

To determine the fitting and sizing characteristics of the Model 
1070 test boots as compared with the Model 990 and standard boots used 

as control items when fitted to the participants in the service test; and to 
evaluate the fitting tariff including three widths, whole sizes only, as 
provided in the tariff of test boots. 

12 



2. 6. 2 Method 

Fifty-one participants in the Service Test were fitted ith a 3 

pair each of the test boots, Model 1070, and the two control be 1 

990 and standard. Records were made of the properly fitted siz^ . 

boot type. All fitting was accomplished with participants wearing prop 

sockgear: Models 1070 and 990 boots, each with one pair of standard wool 
cushion sole socks; the standard boots with one pair of standard wool cush¬ 
ion sole socks and two pairs of standard ski socks in graduate sizes over 
the cushion sole socks. All boots included one pair of felt insoles. 

2. 6. 3 Results 

The fitting and issue operations conducted in support of the Ser¬ 
vice Test showed: the Model 1070 boot is slightly wider than the Model 
990 control boot in the same given size; the same size in each of these 

two boot models are required for proper fitting of given individuals; the 
two models were provided in a full-size tariff only in three widths, B, 
D, and EE; and that this tariff was adequate for fitting the personnel avail¬ 
able for participation in the Service Test. No definite correlation could 

be established between the Models 1070 and 990 and the standard boots 

due to the limited number of sizes available in the standard boots as well 
as the limited number of personnel fitted, 51. In addition, the extra sock- 
gear used in the standard boot does not permit nor require fitting as sop¬ 
histicated as that for the Models 1070 and 990 boots. The distribution of 
the fitted sizes of the Model 1070 and 990 boots and the correlated sizes 
in the standard boots is shown in Table III. 

2. 6. 4 Analysis 

Not applicable. 

2. 7 VALUE ANALYSIS 

2. 7. 1 Objective 

To determine if the test boots have any unnecessary, costly, or 
nice-to-have features which may be eliminated without adversely affect¬ 

ing the essential performance requirements, reliability, quality, or safety 
(USATECOM Reg 700-1). X 

2. 7. 2 Method 

13 
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The test boots were carefully examined and observances made 

during test operations for data relative to value improvement and fea¬ 
tures that could be eliminated. 

2.7.3 Results 

No unnecessary, costly, or nice-to-have features were observed. 

2.7.4 Analysis 

Not applicable. 
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