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FOREWORD

This report vas initiated under Project No. 7164, "Physiology of Flight,"
Task No. 71830, "Human Thermal Stress in Extended Environment," and admin-
istered under the direction of the Biomedical Laboratory, Aerospace Medical
Division, Wright Air Development Division. This research effort was conducted
in the Biothermal Section of the Biophysics Branch.

ii




ABSTRACT

Results of the fifth of a series of thermal insulation studies performed
with electrically heated hand, foot, head, and entire body models are pre-
sented. The experimental data include results obtained with light, medium,
and heavy clothing types, as well as with thermal protective items of a
specialized nature. A revised catalog listing individually the insulation
in clo units of numerous recently developed clothing items is included. These
are arranged in order of increasing value in each clothing category (i.e.,
light, medium, and heavy). Since catalog values were obtained either by sep-
arate measurement, or by a difference method, these two techniques for body
clothing insulation measurement are described. Advantages and limitations of
each respective method are discussed. Relationship between the measured and
calculated thermal insultation of clothing assemblies is shown graphically
and correction factors for use with each categury of catalogued clothing are
graphed, The effect of laundering on thermal in.alation of many recent Air
Force clothing assemblies is illustrated and discussed.

PUBLICATION REVIEW
E.L. de4ILTON, CAPT, MC, USN

Acting Chief, Biomedical Laboratory
Aerospace Medical Division
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INTRODUCTION

Human exposure to thermal extremes and survival from emergency exposure
to cold air or water is a constant problem in present Air Force operations.
Within high performance aircraft or during re-entry periods within ballistic
or hypersonic glide vehicles or spacecraft, high ambient temperatures far in
excess of the comfort zone may frequently result. Furthermore, high altitude
escape, cold water immersion,.or prolonged survival under arctic conditions
are specific problem areas requiring continuous development and evaluation of
many types of specialized protective clothing.

An extensive amount of information concerning Air Force clothing has
accumulated since the original catalog was published in 1956, The present
report includes thermal insulation data obtained since that date and also
contains a completely revised, up-to-date catalog in which all items are
arranged in a convenient, logical form. The primary purpose of such a cata-
log is to permit simple yet accurate calculations of the insulative value of
various clothing combinations. Properly used these calculations will provide
realistic and valid predictions of human tolerance in various enviromnmental
conditions.

Comparative techniques used for thermal insulation measurements of body
clothing are described in some detail since these data form the most sub-
stantial portion of the catalog. Experimental evidence demonstrating the
relationship between the measured versus calculated (from catalog data)
thermal insulation values is shown. The general usefulness of these cata-
logued values, as indicated graphically, appears well substantiated.

Proper maintenance of protective clothing is essential for functional
effectiveness. The more recently developed synthetic fabric material (Decrom,
Orlon, etc,) may be readily laundered by conventional washing methods, so
insulation changes resulting from laundering had to be measured. The results
of these studies are described in Section 4 and are plotted in figure 3.




METHODS

Methods routinely used since 1946 by this Laboratory for evaluating the
thetmal insulation of complete clothing assemblies, handgear, fuotgear, head-
gear, and other types of protective clothing were used in these studies.
Details of the techniques devised for testing each type of clothing have bsen
described in previous reports (refs. 1, 2, 3, 4). These emphasize the advan-
tage of using physical models rather than human subjects for thermal insula-
tion measurements and for screening purposes in clothing evaluation. We
emphasize that the use of these physical models has definite limitations.
Thermal insulation measurements with these models are based on radiative -
conductive - convective heat transfer. Evaporative heat loss or vapor
permeability of fabrics thus cannot be assessed with these physical models.,
However, for most Air Force thermal exposures where crewmembers are exposed
to significant heat loads, thermal comfort or reasonable tolerance time is
best achieved by using ventilated clothing. High vapor permeability of even
the most effective clothing available to date fails to provide the evapor-
ative heat loss required in thermal exposures of even a moderate stress level,
Consequently measurements of clothing vapor permeability while valuable in
overall clothing evaluations are not critical in assessing present Air Force
flight or emergency protective clothing.

Physical methods for measuring thermal insulaticn on small samples of
synthetic fibers, cotton, wool, and blends of these have been used previously
(ref. 5) to select potential wool pile substitutes. Measurements of thermal
insulation of various types of furs have also been reported (ref. 6)., However,
since both of these studies were performed only on a flat test surface, the
factors of fit, entrapped air layers, compression resulting from overlying
clothing, and the shape factor characteristic for an entire copper manikin, are
lacking. These guarded hot plate methods while providing valuable selection
or screening data thus fail to provide thermal insulation values as truly
valid as those reported and cataloged in this report.




RESULTS

The results of these thermal insulation studies are presented in four
sections, Section 1 lists test data completed on Air Force clothing items
and on assemblies since the prior report (October 1956), Section 2 con~
sists of an extended, revised clothing catalog arranged by type and in order
on increasing clo* or insulation value. Section 3 compares several tech-
niques used for measurement of the thermal insulation of body clothing.
Limitations and advantages of each are discussed, and the relationship be-
tween the respective methods graphically shown. Section 4 discusses the
effects of conventional laundering on thermal insulation of protective
clothing and these results are shown graphically.

The individual catalog values were again based on either separate
measurement or were derived by a difference method in the case of multi-
layered or heavy insulation. These values, in view of results presented in
Section 3, may be used to calculate validly either (a) by the total or mean
effactive clothing insulation as previously defined (ref. 4); or (b) by the
sub-total or area clothing insulation used to cover certain surface areas
only, i.e., head, or body (trunk, arms, and legs), hands, and feet. The
correction factors presented thus permit a more accurate prediction of the
actual or effective clothing insulation to be expected when various single
items are combined in various types of clothing assemblies.

#Clo - Unit of insulation defined as the insulation necessary to maintain in
comfort a sitting-resting subject in a normally ventilated room where air
movement is 20 feet per minute, temperature is 70°F, and humidity is less
than 50 percent.




SECTION 1
THERMAL INSULATION OF AIR FORCE CLOTHING
(FPart 5 of a series)

TABLE 1

INSULATION TESTS OF LIGHT (BOUY) CLOTHING l‘0.0 = 1,5 olo)

NO. MODEL Q.b" '1‘5 - T I

::::::::::::::::::::::::::::::::::::::::::::::::::::e--"'""""“:::5::::::::::

(1) Thermistor Suit, Combed Cotton, (28~-reg.)

1 1 6640 100,8 = 7845 0.34
2 1l 7249 107.0 = 84.0 , 0.27
3 1 ' 7805 . ‘ 108.5 = 8440 OQgé
Average: 0430

20.04

*13%

(2) ‘iwo-piece illen-A Insulaire Thermal Underwear (Size 7)
(after 10 washings) -

1 1 98.1 1101 - 795 0.24
2 1 88.1 110.8 - 83.0 0.26
3 1 80.8 1044 - 7840 0s40
Average: 0430

20,07

1234

(3) "DUOFOLD" Two-layer Insulated Underwear, T-shirt, 42, Trousera, 36«L
Duofold Ince, Mohawk, NeY.
(after 10 washings)

1 1 776 106.6 - 82.0 0429
2 1l Thel 1023 = 7540 045
3 1 68.2 100.3 - 80.0 0e23
Average: 0.32
10.08
225%
(4) Ground Crew Climatic Clothing
as Cotton T=shirt and briefs
be Gray cotton field trousers
1 1 722 100.7 = T4e0 Oolidy
2 1 80.8 104¢5 = 7645 37
3 1 89.3 110.3 = 79¢5

Average: 0. 75
[ ]
.
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NOe DKL % fa - fa Ig
(5) Lwo-piece allen-a Insulaire Thermal Underwear (Size 7)
1 1 5847 102.8 - 81.0 0el5
2 1 671 106.,0 - 8340 0+36
3 1 7247 1064 = 8043 0440
Average: 0440
$0.03
27.5%
(6) "Valdaliw" lwo-piece Brynje Underwear, large, Norwegian - American
Knitving Mills, Bennington, Vt.
1 1 5745 1146 = 8440 0430
2 1l T1.7 11643 « 76.0 0440
3 l Dl.l.oj 10903 - 7700 0. 0
average: 0,40
*0.,07
X184
(7) *DUVUFOLD" Two-layer Insulated Underwear, T-shirt, 42, Trousers, 36-L
Duofold Inc., Mohawk, NeYe
1 1 6343 10046 = 77.0 0el45
2 1 T4ed 106.1 - 79.0 0.42
3 1 90.0 1104 = 7940 0.}8
average: 0.42
20,02
24484
(8) *"NOHaK* [wo-piece Brynje Underwear, med., Norwegian - american
Knitting Mills, Benningtc:, Vt.
1 1l 578 117.2 = 81.0 0659
2 1 491 108.5 = 7845 0655
3 1 5502 11345 - 8245 0439
4 1 5642 11ll.4 - 83.0 0.22
5 1 61.9 120.5 = 85.0 0e4t3
Average: O.4h
$0.11
*25%
(9) *IDESAL* Two-piece Brynje Underwear, large, Brynje Health Underwear,
Norway
1 1 5047 111.8 - 81.5 0451
2 1 5448 114.9 = 83.0 0e46
3 1 639 119.8 = 8440 039
average: Oe45
30,04
28494




TesT
NOe

MODEL Qb' Ta - Ta Is
(10) Standard AF two-piece 50-50 Cotton-Wool Underwear (medium)
(after 10 washings)
1 1l 56.2 9709 - 7700 001‘5
2 1 69.1 102.3 -« 80.0 0.51
3 1 The9 109.2 = 8045 0.48
aAverage: Ol
10.02
*he24
(11) Standard AF Two-piece 50-50 Cotton-Wool Underwear (medium)
1 1 5042 105.6 - 8540 0457
2 1 61,1 104.9 - 82.0 0445
3 1 5h.+6 102.4 ~ 81.0 0451
Average: 0451
20.04
37484
\12) Two-piece Cotton-Wool Underwear, Style 303
1 1 733 10149 - 7345 0450
2 1 90.1 1158 = 79.0 0.56
average: 0.53
0403
*5.7%
(13) Experimental Two-piece Underwear, Style V-1o and V-1D
50% Vicara, 40% Cotton, 104 nylon
1 1 852 115.0 - 80.0 057
2 1 T5el} 1l3e4 = 8340 0e¢55
3 1 6645 108.0 - 82.0 0451
Average: 0«54
20,02
13.T4
(14) ‘Iwo-piece allen-a Insulaire Thermal Underwear (medium),
as used by Navy
(after 10 washings)
1 1 ‘118 105.6 = 7645 055
2 1 7042 111.9 - 8340 0.57
3 1 62.1 109.5 - 8545 050
average: 0454
o 10,03
[ 25064




TEST
NO. MODEL Qb'

(15) Jwo-piece Allen-a Insulaire Thermal Underwear (medium)

as used by Navy

1 1 694
2 1 The3
3 1 8041

10542 = 7740 0456
109.8 - 77.0 0.66
112.7 - 8040 0446
. Average: 0.59
10.04

*6.8%

(16) Two-piéce Underwear, Heavy Zone, Cotton-wWool, Style 303

1 1 760
2 1 ble2
3 1 5343

12047 = 8745 0.65
11249 = 875 0.58
111.9 = 89.5 0.60
Average: 0.61

30.03

2Le9%

(17) &i&xperimental Two-piece Underwear, Style V-2S and V-2D

8,% Vicara, 15% Nylon, DuFont

(after 10 washings)

1 1 b4e5
2 1 7046
3 1 Theb

108.9 - 8145 0.61
108ely = 7765 0.65
109.6 = 78.0 0.61
average: 0,62

- 20,02

*3.2%

(18) ‘Iwo-piece Underwear, Style 301 (bulk orlon between two

cotton layers)
(after 10 washings)

1 1 60.1
2 1 652
3 1 6643

101.9 = 7640 0.63
110.9 ~ 83.0 0.22
112.1 = 8345 0463
Average: 0463

+0.00

10,04

(19) &Experimental Two-piece Underwear, Style 302 (Vicara and
Nylon between two layers of cotton)

1 61e3
1 The5
1

w N -

651

113.2 - 86.0 0.67
115.8 - 82.5 0.58
111.1 - 82.5 066
Average: 0.64

+0.03

24 TA




TEST
N0, MODEL " T, - T, I

(20) “SET SWUG* Two-piece Curon Insulated Underwear, med., Set Snug
Knitwear Coe, Incle
(after 10 washings)

1 1l 59.8 10243 = 750 0.72
2 1l 28.3 107.2 - 8340 0.20
3 1 Te5 112.,6 - 82.5 0.69
Average: 0,67

10.05

27.5%

(21) Two-piece Underwear, Style 301 (bulk orlon between
two cotton layers)

1 7643 116.6 = 81.0 0e79
l 7100 llh.2 - 81.0 0.75
1 59.1 108.1 - 82.5 0+64
Average: 0,71

$0,05

17.1%

W

(22) =xperimental Two-piece Underwear, Style V-25 and V-2D
(85% Vicara, 15% Nylon, Dusont)

1 7646 1148 = 8i.6 054
1 70.1 112.4 - 8l.5 0.66
1 659 109.9 - 82.5 1,09
Average: 0,75

0,20

2274

w N -

(23) Two-piece Heavy Underwear, Heavy Zone, Style 303, Cotton and Wool

1 1 6843 108.0 = 7545 077
2 l 7201 110.7 - 76.0 0079
3 1 7849 112,5 = 7640 0,12
Average: 0.7

20.02

32.6%

(24) ixperimental Inflatable sxposure Suit
(not inflated)

-

T1le5 0.86
750 0s75
7640 073
average: 0478

20.05

*6e4%

1 4he3 938
2 1 5166 99.2
1 6249 1052




TEST

NOo D, " T «T
b MODEL Qb . a I8
(25) iZxperimental Inflatable Exposure Suit
(inflated)
1l 1 4he5 99¢6 = 7940 0.73
2 1l 52.8 106.9 = 8245 0.73
3 1 6245 1094 - 7840 0.85
4 1 61.8 109.3 = 7940 0481
Average: 0,78
20.05
*644%
(26) Ground Crew Climatic Clothing Assembly
ae Cotton T-shirt and bﬁiefs
be Gray Cotton shirt and trousers
l l 71.9 106.6 - 7000 0087
2 1l 781 111.6. =« 73.0 0.83
3 1 8545 1174 = 7545 0,81
Averages 0.84
10,02
. R2.4%
(27) One-piece Flight Alert Suit
as Two-piece "Norak" Brynje underwear
be One~piece flight alert suit -
1 1l 465 103.7 = 8045 0.84
2 1 5501 10709 - 7905 0089'
3 1l 537 1074 - 8040 0,88
Average: 0,87
20.02
12.3%
(28) Light (Non-ventilated) assembly
ae. One=piece cotton thermocouple underwear
be Light flying suit (K-2B)
ce Flight helmet (P-1)
de Heavy wool knit socks
€. JSaran spacer shoes
1l 2 5847 1042 = 7440 0.94
2 2 52.2 10205 - 7701 0086
3 2 48.8 997 = The0 0,98
Average: 0.93*
20,04
2443%

* Viean effective clo (1 clchg




Lacl

NO o MODEL qb' Ts - '1‘a I8

(29) "ol oSiUG* Two-piece Curon Insulated Underwear, mede. Set Snug
Knitwear Coey Ince

1 5343 10448 = 7540 1.03
1 6047 108.9 - 76,0 0497
1 69.7 11565 = 7740 101
Average: 1.00

20,02

12.0%

W -

(30) British Orally Inflatable anti-ixposure Suit, not inflated
(Pe Frankenstein)

-

l 37.1 10105 - 80.0 1009
2 1 10843 = 8040 0.95%
Average: 1l.02
20,07
16.9%

U
w
[ J

—

(31) Light (iNon-ventilated) assembly

ae One-piece cotton thermocouple underwear
be Antie-exposure suit (MD-1), boots attached
ce Flight helmet (P-1)

d. Heavy wool knit socks

1 2 Ulel 102.1 = 7640 1.18
2 2 5040 103.8 = 77.5 0.98
3 2 46 .0 99el = 7545 0496
' Average: 1l.04*

*0,09

8.7%

(32) Cotton T-shirt and Shorts

a. Cotton [-shirt and shorts
be Blue serge 100% wool shirt (A-l) and trousers (E-1)

1 1 3845 105.3 =~ 84.0 1.01

2 1 45el 110.7 - 85.0 1.06
3 1 51.2 114.9 - 86.0 1.0

Average: l.04

+0,02

+1.9%

* Mean effective clo (I clom)

10
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\] . i . " t -
NO WOLDE]L Hb Ds Pa I8
(33) "ValHalLa" Two-piece Underwear, large
ae. Iwo-piece Valhalla underwear. large
be Uray serge 100% wool shirt (A-l) and trousers (£-1)
1 1l 575 11446 = 8440 0495
2 l 7107 116.3 - 76.0 1095
3 1 _51}0} 10903 - 7700 lel
Average: 1.05
0,07
6.7%
(34) British Orally Inflatable Anti-fxposure Suit,
inflated, 3-4 cm H,0 (Pe. Frankenstein)
1 1l 457 10346 = 77.0 1.10
2 l 5109 10701‘. - 7805 1002
Average: 1.06
X0.04
¥3.8%

(35) IDEAL [wo-piece Underwear, large (BRYNJE Health Underwear, Norway)

ae ‘Two-piece Ideal (Brynje) underwear, large
be Gray serge 100% wool shirt (A-1l) and trousers (E-1)

1 1 50.7 111.8 - 8l1.5 1.16
2 1 54.8 114.9 = 8340 l.11
3 1 6349 119.8 - 8440 1.0
Average: l.10

20.04

*3e6%

(36) ubdified Flight Clothing (LeW. Foster Sportwear Co.) issembly 1
(after 10 washings)

as Two=-piece 50-50 cotton-wool underwear
De Light flying suit, SF3-1

1 1 4145 10346 = 7940 l.13
2 1 4549 9949 = Tle5 1.21
average: l.l7

10404

el

11
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TEST
. .
NO. MODEL Hb '1‘a fa I8
(37) uray Serge 1004 Wool Shirt (a-l1) and Trousers (s&-1)

w N -

(38)

(39)

“w -

(40)

N -

ae. ‘[wo=piece 50-30 cotton=-wool underwear
be Gray serge 1004 wool shirt (a-l) and trousers (E£-1)

1 453
1 537
1 47.8

»

Ground Crew Climatic Clothing assembly

as Cotton T=-shirt and briefs
be Gray cotton shirt and trousers

Cce “Jacket 1"

1 574
1 62.9
1 8

110.9 = 8340 1.20
11643 = 8245 1.24
1147 ~ 8540 l.22
Average: l1l.22

20401

20.8%

110.6 = 7540 l.22
11545 = 7645 1.22
1175 « 7740 123
Average: l.22

20.00

30,00

Modified-Flight Clothing (LeW. Foster Sportwear Co.) Assembly 1

a. [wowpiece 50=50 cotton=wool underwear

be Light flying suit, SFS-1

1 5040
1 Lye8
1 113

115.1 = 8545 1.13
116.6 - 88.5% 1.23
107.9 - 81.0 1.31
Average: l.22

0,06

24.9%

fixperimental Sealed Insulation Full Pressure Suit, CSU-5/P

1 5145
1 6348

12

121.6 - 88.0 1.31
121.9 - 82.0 1.23
Average: l.27

20.04

13.1%



TasT
NO. MODEL Qb' T -7 I

(41) Get=lie=-Down Suit, C3U=-4/P

1 1 46.1 101.7 = 7240 1.29
2 1 5045 1051 = 7240 1.33
3 1 S5lel4 1103 = 7740 1.30
Average: le31

*0.02

21.54

(42) Juround Crew Climatic Clothing assembly

a. ‘Two-piece cotton-wool underwear, Style 303
b. Uray serge 100% wool shirt (A-l) and trousers (E-l)

1 473 111.3 = B80.0 1.3
1 547 116.0 - 80.0 1.33
1 6047 11943 = 79.0 1.3
average: l.34

10.01

10.84

[ LS o

(43) *“Weatherall" Two-piece Liner (30-70 acetate-virgin wool,
Qutdoor Products Co. Bloomfield, Neds)

1l 1l 429 1070 ~ 78.0 1.39
2 l 5009 113.1 - 80.0 1031
Average: l.35
0,04
*2.9%
‘LABLE 2
INSULALION Tiesfs OF weDIUM (BODY) CLOTHING (1le50 = 3,00 c;gl
LEST
NO. MODEL Q" T~ T, I
(1) ixperimental Folyurethane Suit, Convair Co.
1 1 419 1lhe4 ~ 8345 1.63
2 l hBOB 11609 - 82.0 10_28
3 1 496 117.8 = 8145 1.61
Average: 1.61
0,02
21.2%

13
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NOe MODEL Qb' T =T I

(2) Spacer Insulated Coverall, £/N 5-885

a. Two=piece 50-50 cotton-wool underwear
be oSpacer insulated coverall, P/N 5-885

1 1 48.0 10846 = T4e0 1.53

2 l _'50.0 lleoa - 79.0 1073
3 l a?.O 111}07 - 7705 lo

Average: l_o%%

20.09

25:44

(3) *"iero Wear* Iwo-piece rFolyurethane ("Curon®) Lined Underwear
fan Colored, Curtiss-wright, quehanna, £a. (medium)

as Two-piece 50-50 cotton-wool standard AF underwear
be "Zero Wear" polyurethane lined underwear, tan

1 1 53.1 118.3 = 78,0 1.64
2 1 5249 1243 - 8440 1.65
3 1 4,3.7 11303 - 7805 lo )
Average: 1,68

#0405

12.9%

(4) wodified Flight Clothing (L.W¥. Foster Sportswear Coes), sassembly 2

aes [wo~-piece 50-50 cotton-wool underwear
be Light flying suit, SFS=1
ce Light jacket, Li2

1 1 3340 108.0 = 8445 1.50
2 1 352 10546 = 7840 1.72
3 1 36.1 115.7 = 8540 1,92
Average: 1l.71

20,14

18.2%

(5) Modified Flight Clothing (L.W. Foster Sportswear Co.), a8sembly 2
(after 10 washings)

ae Two-piece 50=50 cotton-wool underwear
be Light flying suit, SFS-1
ce. Light jacket, LW2

1 4l.7 10543 = 74«0 1.62
1 4549 112,2 = 7540 1.80
Average: 1l.71

20,09

25.3%

N -
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(6) "lero Wear" Iwo-piece Folyurethane ("Curon®) Lined Underwear

W N

(7)

[\ o

(8)

w N -

(9)

Red Colored, Curtiss-Wright, uehanna, Pa., (Men's, long size)

a. 'I[wo=-piece 5050 cotton-wool standard AF underwear
be "4ero Wear" polyurethane lined underwear, red

1 3501 10307 - 7700 1065
1 3845 106.6 = 76,0 1.76
1 39.2 110.3 = 79.0 1.76
Average: 1.72

20.05

22,97

Mavy Clothing for Intermediate Cold Weather

a. [wo=piece 50-~50 cotton-wool underwear
be Navy jacket and trousers for intermediate cold weather, medium

l 32.3 10308 - 79.0 1066
1 387 112.1 - 81.0 1.78
Average: l.72

*0,06

13e5%
Ground Crew Climatic Clothing Assembly

a. Two-piece cotton-wool underwear, Style 303

be Gray serge 100% wool shirt (a-1) and trousers (E-1)

ce "Jacket 1"

de Collared jacket, two layers of wool backed nylon,
wool=-to-wool ("*Jacket 2¢)

l héo? ll}o? - 7700 1073
1 40.9 11641 - 7645 1.80
1 _5105 11809 - 7900 1062
Average: l.74

20.04

$2.3%

Modified Flight Clothing (Le.W. Foster Sportswear Co.), assembly 3
(after 10 washings)

a. ‘[Two-piece 50-50 cotton-wool underwear
be Light flying suit, 3FS-1
ce Light jacket, LWw-24

1 3946 106.5 = 75.0 1.76
1 4647 11565 = 775 1.81
Average: le79

$0.03

21.7%

15
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MOLEL g " T -T 1
b 8 a &

(10)

[ASIN o

(11)

W N -

(12)

w N -

(13)

"skagway" Sportsman Garment (Eugene Urow)

ae Two=-piece 50-50 cotton-wool underwear
be Two-piece "Ukagway" sportsman garment, kugene Urow,
Style Noe. 3497, dacron butt insulation, medium

1 3440 107.0 - 78.0 1.9,
1 394 108.6 = 7645 1.82
1 419 108.6 = 7540 1,78
Average: l.85

04,06

3026

sxperimental Coverall CwU-1/P (formerly XB-78), outer shell
5e3 0zs nylon, interlining 8 oz. rayon wool

ae Two-pisce 50-50 cotton-wool upderwear
be ixperimental coverall, CwU-1/P

1 4949 11446 = The5 1.78
1 héoj 1137 = 740 195
1 14448 1134 - 7640 1,88
Average: 1.87

*0.06

3.2%

ixperimental Flying Coverall, CWU-1/P, with nylon-taffeta
(136 x 69) liner attached

ae JTwo-piece 50-50 cotton-wool underwear
be Experimental flying coverall, CWU-1/P, and liner

1 3944 111.4 - 7845 1.88
1 435 116.9 - 81.0 1.85
1 3701 11207 - 7905 1490
Average: 1.88

10,02

*lels

“sSkagway" sportsman Garment (Eugene Urow)
(after 10 washings)

ae [wo-piece 50-50 cotton=-wool underwear
be “"Skagway" sportsman garment, Eugene Urow, Style No. 3497,
Dacron butt insulation, medium

1 34e5 10740 ~ 7840 1490
1 4y e8 115.1 - 78.0 1.86
Average: 1.88

10.04

12.1%

16
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(14) Navy assembly for Intermediate Cold Weather

a. Waffle knit two-piece underwear, standard A-l (medium)
b. Jacket (A-2) and trousers (X-54), (medium)

1 3243 103l = 7240 1.83
1 346 108+3 - 78.5 1.96
1 38.7 10849 = 77.0 1,87
Average: 1.89

$0.05

$2.6%

WA -

(15) ‘"Dutchess® Flite Wear
(after 10 washings)
as Two-piece 50-50 cotton-wool underwear
be *Dutcheas" Flite Wear, Style T=500, two-piece, dacron butt
insulation, medium

1l 1 31.6 101.9 = 7645 1.78
2 1 3503 105ek = The5 2401
Average: 1.90

20.12

$643%

(16) £Lxperimental Polyether Urethane Foam Liner, U.S. ifubber Coe.
(after 10 washings)

ae Two-piece 50=50 cotton-wool underwear
be Two~piece experimental liner, medium

1 1 42.8 112.3 - 7640 1.92
2 1l 46.7 1150 = 75.0 . 1.95
3 1 5243 12245 = 7940 1.87
Average: 1l1l.91

20.03

*1.6%

(17) &Experimental Flying Coverall, CwU=-1/P, with Nylon-iillium
Liner attached

ae Two-piece 50-50 cotton-=wool underwear
be 2xperimental flying coverall, CWU-1/2, and liner

1 33-8 110.7 e 7700 2.38
1 3667 11644 - 87.0 1.77
1l 424 118.5 = 86.5 L,_él
Average: 1.93

$0.29

154

w N e

17
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(18) sixperimental Two-piece Dynel Insulation Liner, U.S. Hubber
(after 10 washings)

1 454 115.2 - 76.0 1.97
1l 4109 11505 - 7900 1099
l 1.}0.7 11002 - 7700 ’ 1082
Average: l.93

30.07

*346%

W N -

(19) uround Crew Climatic Clothing Assembly

aes JTwo-piece cotton-wool underwear, Style 303

be Gray serge 100% wool shirt (A-l) and trousers (£-1)

ce "Jacket 1"

d. Collared jacket, two layers of wool-backed nyloa,
wool~to-wool (*Jacket 2")

1 40.9
1 Ll o6
1 47.1

112.8 - 75.0 1.93
115.5 = 7845 1.86
119.3 - 7840 2,01

Average: l.93
20,05,
t2.6%

(20) "satillite" [wo-piece Insulated Underwear (Outwear Coe)

a. Iwo=-piece 50-50 cotton-wool underwear
be "Satillite" two-piece underwear, Outwear Co., utyle T-100,
Dacron butt insulation, medium

1 1 32.8
2 1 3647
3 1 31.0

10944 = 8145 1.93
111.3 - 8040 1.93
10745 =~ 80e5 1.99
Average: l1.95

0403

2le.5%

(21) Dormer Werner Iwo-piece Insulated Underwear
ae Two-piece 50-50 cotton-wool underwear

be Doruer Werner inc., two=-piece 100% Dacron insulated
underwear, arctic feather and Down Co., Style ioe 46, medium

1 1 373 107.8 = 7740 1.85
2 1 4Ue3 112,5 = 7840 1.95
3 1 4249 117.1 - 7940 240
average: l.95

10,06

1314

18



DasT
WO MOD AL <" P ow I

(¢2) sxperimental Jacket, Alia-l

a« Two-piece 50=50 cotton-wool underwear

be 3Blue serge 100 wool shirt (a-1) and trousers (g-1)
ces J4dxperimental jucket, XM=l

de wotandard cotton field trousers

1 1 40y 116.3 - 81.0 2.00
2 1 373 112,2 = 80.0° 1.97
3 1 49e5 122.4 - 8045 1,92
Average: 1.96

#0403

*1.5%

(23) Lxperimental Flying Coverall (CWU-1/P) with Liner, rayon-sateen
(180 x 60)
a., Two-piece 50=50 cotton=wool underwear
be Lxperimental CWU~-1l/P flying coverall with liner

[

1 3444 10G.9 = 79> 2403
1 3747 110.2 - 78.0 1.94
1l 451 119.9 - 81.0 1.97
average: 1.98

$0.03

*le5i

N

(24) t"satillite" Two-piece Insulated Underwear (Outwear Co.)
(after 10 washings)

a. 'I'wo-piece 50-30 cotton=wool underwear
be "Satillite" two-piece underwear, Outwear Co., Style [-100,
Dacron butt insulation, medium

1 1 351 10646 = 7545 2,04
2 1 4245 111.6 - 7545 1.92
Average: 1,98

+0.06

*3407%

(25) spacer Insulated Coverall, £/N s5-885

as Two-piece 50-50 cotton-wool underwear
b. sSpacer insulated coverall, 2/N S5-885
ce Water barrier coverall

(-

1 42.7 117.8 - 80.0 2,03
1 49.9 121.8 - 78.0 2,01
3 1 5240 11849 = 7440 1.97
Average: 2.00
.02
$1.07%

N

19
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(26) mModified Flight Clothing (L.W. Foster ‘Sportswear Co.) assembly 3

ae Two=piece 50-50 cotton-wool underwear
be Light flying suit, SFS=-1
ce Light jacket, LW=24

1 4he2 1l4¢2 ~ 80.0 1.69
1l , 374 125¢5 = G1.0 2615
3 1 359 12403 = 91.0 2015
Average: 2.00
20.20
$10%

N -

(27) ipdified (Sealed Insulation) Get-Me=-Down Suit, CSU=5/P

1 341 11046 =~ 8l1.5 1.94

2 1 37.7 110.5 - 7840 2.01
1 393 111.3 = 7545 2011

Average: 2.02

20,06

13404

(28) wrpdified Flight Clothing (L.W. Foster Sportswear, Co.) 4ssembly 4
(after 10 washings)

as JITwo-piece 50«50 cotton=-wool underwear
be wmedium, woven urethane =3 jacket and trousers

[

1 3549 102.5 - 715 1.97
2 1 40.7 11l.4 = 7540 2.06
Average: 2.02
20.05
$2.5%

(29) f£xperimental Coverall (CWU-1/P) with hayon-cateen-millium Liner

a. Two=-piece 50-50 cotton-wool underwear
be LExperimental coverall, CWU-1/# with liner

1 46.9 120.2 - 78.5 205
1 3545 1062 -~ 7540 2.02
l 3801]. 108.7 - 74.0 2002
Average: 2.05

*0,.,02

+1.0%

n

20
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(30) “"olar wear" Iwo=-piece Liner, 1004 Dacron
(Lormer-werner Inc., Bloomfield, NeJe)
(after 10 washings)

a. Two=piece 50-50 cotton-wool underwear
be "Polar Wear" Liner

1 4245 112.6 ~ 75e5 2407
1 4362 113.8 = 76.0 2.00
1 4843 11747 = 740 2408
Average: 2.05

$0.03

tle5%

N

(31) Experimental Flying Coverall (CWU-1/P) with nNeoprene Coated
Nylon Rip otop Liner, Type 1

as Two=-piece 50-50 cotton-wool underwsear
be CiéU-1/P flying coverall with liner

1 1 3467 109.8 - 8l.5 1.82
2 1 3847 1l4el = 7940 2613
3 1 4243 11646 = 7645 242
Average: 2.0

10.16

E7e8%

(32) sxperimental Folyether Urethane Foam Liner, U.5. fiubber Coe

as [wo-piece 50-50 cotton-wool underwear
be Lxperimental two-piece polyether urethane foam liner

119.0 = 78.5 2.08
114.7 - 7840 1.97
11940 = 7745 2ell
Average: 2,06

$0.06
12.9%

[

1 45.0
1 424
3 1 45l

N

(33) Lxperimental Two-piece Dynel Insulation Liner, UsSe Hubber Co.

a. ‘Iwo-piece 50=-50 cotton-wool underwear
be ZLxperimental Dynel Insulation liner, medium

N

1 3860
1 3940
1 453

115.5 - 82.0
1173 - 81.0
121.0 - 79.0
aAverage:

2.02
2.12
2e1

2,10

$0.,06
12.9%
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(34) Ground Crew Climatic Clothing Assembly
a. Two~piece cotton~wool underwear, Style 303
be Gray serge 100% wool shirt (a-l) and trousers (£-1)
ce “"Jacket 1"
de "Jacket 2"
es Collarless jacket, two layers of wool backed nylon,
wool=to-wool ("Jacket 3")
1l 1 43.6 11062 - 77¢5 1.97
2 l héol 12007 - 7800 2.16
3 l )4,508 12107 - 78.5 2012
Average: 2.10
10.09
heli%
(35) Modified Ground Crew Climatic Clothing
ae Two-piece 50-50 cotton-wool underwear
be Gray serge 100% wool shirt (a-1) and trousers (E-1)
ce "Jacket 1", light weight
de Modified *Jacket 2%, intermediate
1 1 3641 1072 = 7540 2,06
2 1 393 113¢1 = 7740 2014
Average: 2.10
04,04
1.9%
(36) UeSe Rubber Co. '[wo-piece Insulated Underwear, USR-W-200
urethane plastic foam insulation, medium
1 1 375 1075 = Thed 2402
2 1 u0.6 11l.2 = 7340 2e21
average: 212
$0.10
eTh
(37) “*wWunderwear" Two-piece Liner, (tubular quilting, Nylon shells,
quilted with 100% Dacron (fiberfold)
(after 10 washings)
ae Two=piece 50=-50 cotton-wool underwear
be "Wunderwear" two-piece liner
1 1l 3567 115.4 - 81.5 2423
2 1l 34.7 111.0 -~ 79.0 2.15
3 1 29.8 107.2 = 81.0 2402
Average: 2413
20.08

22 385
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(38) Navy Assembly for Very Cold Weather

ae Waffle knit standard two-piece underwear, A-l, medium
be Jacket (A-l) and trousers (X-54), medium-regular, without buttoned-
in liner in jacket

1 3648 111.6 - 76.0 229
1 359 10843 = 75.0 2.17
1 45.9 118.0 ~ 7845 1,96
Average: 2.14

$0,12

25.6%

w N -

(39) Experimental Folyurethane Jacket, Ma-l (3e3 0ze Nylon lined), DuFont

ae Two-piece 50=50 cotton~-wool underwear

be Gray serge 100% wool shirt (A-l) and trousers (E-1)
¢ce otandard cotton field trousers

de Experimental jacket (MA-1l)

1 1 38.1 119.,6 - 85.0 Q.11
2 1 337 112.2 - 8045 2021
Averages 2.16

10.05

12.3%

(40) Dormer Wernmer Two-piece Insulated Underwear
(after 10 washings)

ae Two-piece 50-50 cotton-wool underwear
be DLormer werner Ince., two-piece 100% Dacron insulated underwear,
arctic Feather and Down Co., Style Noe 46, medium

1 1 34.9 102.8 - 7045 2.16
2 1 397 1113 - The5 216
Average: 2.1

10,00

10.0%

(41) “"dunderwear" [wo-piece liner (tubular quilting, nylon shells
quilted with 100% Dacron fiberfold)

ae Two-piece 50-50 cotton-wool underwear
be “Wunderwear" two-piece liner

1 40.7 11644 - 7845 2.21
1 4le2 118.3 - 80.0 2417
1 42.8 123.7 = 8345 2420
Average: 219

10402

*0.9%

w N -
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(42) "Dutchess" Flite Wear

as Two~piece 50-50 cotton-wool underwear
be "“Dutchess" Flite Wear, Style T-500, two-piece, Dacron butt
insulation, medium

1 3046 109.5 = 8045 2423
1 335 111.5 = 8040 220
1 3546 115.2 - 82.0 218
Average: 2.20

20.02

20.,9%

wmr -

(43) "Comfortall" Two-piece Liner (Tempron Clothing-
Budd Insulated Products, Ince, Larchmont, NeYes)

as Two=piece 50-50 cotton-wool underwear
be "Comfortall" two-piece liner

1 h_s.u 12103 - 80.0 2.11
1 3840 118.,5 - 82,0 227
1 40.8 1164l = 7745 225
Average: 221

20,07

13e2%

W e

(44) "kskimo Brand* Two-piece Liner (Brooks Insulating Clothing Coe, New York,N.Ye)

ae ITwo~piece 50-50 cotton-wool underwear
be "Eskimo Brand" two~piece liner

1l 1 3246 107.6 = 770 2620
2 1l 3949 116,1 =~ 78.5 2621
3 1l h.2-9 123.1 - 80.0 2040
Average: 227

20.09

23e9%

(45) “"Winterseal" Two-piece Liner (Refrigerator Clothing Co., New York, N.Y.)

ae Two-piece 50-50 cotton-wool underwear
be "“Winterseal" two-piece liner, medium

1 L7 123.2 = 82.0 2.15
1 40,1 1203 = 8145 2029
1 36.1 119.7 =~ 84.0 2436
Average: 2.27
0,08
23e5%

w N -
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(46) *Polar Wear" Lwo-piece Liner (100% Dacron, Dormer-werner, Ince,
Bloomfield, NeJe)
as Two-piece 50-50 cotton-wool underwear
be "Folar Wear" two-piece liner, medium
1 1l 378 1124 = 7540 2436
2 1 3949 118.6 -~ 8040 2429
3 1l 4249 124.3 =~ 8245 2031
Average: 232
20.03
*1.3%
(47) ‘"Wunderwear" Two=-piece Dacron-filled Liner, (tam, 3 x 3 construction)
ae Two=piece 50-50 cotton-wool underwear
be "Wunderwear" two-piece liner
1l 1l a2 127.9 = 80,0 241
2 1 4ol 129.9 = 7945 2435
3 1 aéoé 1308 = 80,0 2019
Average: 232
10,08
13e4%
(48) Get=Me=Down Suit (CSU-4/P) and Trilock Spacer Coverall »
1 l 38.2 11508 - 7900 2028
2 1 41.8 1184 = 7740 2436
Average: 232
20404
31.T%
(49) UeSe Rubber Two-piece Insulated Underwear, USR-W=-200
a« ‘Iwo-piece 50-50 cotton-wool underwear
be USh-W-200 Jacket and trousers, urethane plastic insulation,
nylon outer shell, medium, U.3. iubber Co.
1 1 3043 10843 = 7945 224
2 1 3247 114.0 = 8145 2637
3 1l 3640 112.9 - 77.0 2438
Average: 2433
*0.06
*2.6%

25
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(50)

w -

(51)

w N

(52)

[

(53)

[\ g

"Weatherall" [wo-piece Liner (30-70 acetate-Virgin ‘Wool,

8e
be

Qutdoor Products Co., Bloomfield, NeJs)

Iwo=-piece 50~50 cotton~wool underwear
"Weatherall" two-piece liner, medium

1 3366
1 41.7
1 421

11943 = 8345 2459
120,2 = 81.0 2020
122.,3 = 8240 2:27
Average: 235

*0.16

*6.8%

Experimental Intermediate assembly (Vibrafoan, UsSe Rubber Co.)

8e
be
Ce
d.

Two-piece 50-50 cotton-wool underwear
Gray serge 100% wool shirt (A-l) and trousers (E-l)

Experimental Vibrafoan field jacket
Standard cotton field trousers

1 377
1 3446
1 395

Modified B-78 Coverall (1/8" Durolite, UeSe Rubber Co.)

de
b
Ce

‘wo-piece 80-20 cotton-wool underwear
Blue serge 100% wool shirt (A-l) and trousers (si-1)

Modified B-78 coverall

434
3642
421

— -

117.7 - 81.0 2631

116.0 - 8l.5 2438

121.1 - 8l.5 2.32
Average: 23

10.03

*1.3%

1154 = 7245 2.36

110e5 = 7340 2:50
11805 - 7800 2022

Average: 237

$0,08

2374

Lxperimental Folyurethane Jacket (Ma-l, Nylon-Wool Lined, DuFont)

e
be
Ce
de

fwo-piece 50-50 cotton-wool underwear
Gray serge 1004 wool shirt (a-l) and trousers (E-1)

Standard cotton field trousers

Experimental MA-1l jacket

1 3842
1 313
1 3247

118.6 = 82.0 2.21
113.8 - 80.0 2.6
1151 = 8340 2033

Average: 2441

*0.

I7.1%
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(54) Experimental Intermediate assembly, U.o. dubber Coe
as Two-piece 50=50 cqtton—wool underwear
be Gray serge 100% wool shirt (a-1) and trousers (&-1)
c. L&xperimental field jacket, Insul air, Ues. fiubber Coe
de. oOtandard cotton field trousers
1 1 40.1 123.6 - 83.0 2e43
2 1 393 12044 = 795 2452
3 1 40,2 12046 = 8l.5 2430
Average: 2e42
10.08
130_375
(55) Navy assembly for Very Cold Weather
as otandard waffle knit two-piece underwear, A-1l, medium
be Jacket (A-1) with buttoned-in liner and trousers (X-3)),medium
1 1 31.7 110e1 = 7940 2433
2 1 35e2 1157 -~ 8045 2.37
3 1 3502 121.0 - 8345 2459
Average: 2643
*0.11
*4e5%
(56) Modified Flight Clothing (Le.wW. Foster Sportswear Co.) assembly 5
(after 10 washings)
ae Two-piece 50=-50 cotton~-wool underwear
be 'Blue serge 100% wool shirt (a-l) and trousers(E-1l)
Cs Medium woven urethane M-3 jacket and trousers
1 1l 31.9 107¢1 - 7345 255
2 1 421 107.7 - 6645 2032
Average: 2.44
.12
T449%
(57) *wunderwear® Dacron-filled Liner, O.D.
(after 10 washings)
1 1 26.1 1140 - 83.0 2449
2 1 2247 10945 = 8340 2443
3 1 4he3 137¢6 = 8340 246
Average: 2e4
10,02
0.8%




TEST
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(58) Ventilating Germent Assembly (as used in cold chamber tests, using heated
ventilating air)

ae Two-piece 50-56 cotton-wool underwear
be Ventilating garmeant (Ma-2)

ce Heavy parka (N=2A) and trousers (D-li)
de Cotton flight ocap

és Green mitten insert X
f. Heavy two-piece mitten set, arctic wear
&+« lNedium weight wool socks

he Heavy weight wool socks

i. Flying boots (A-6A), large

1. : 1 4347 127.8 = 8240 254"
2 l u.609 13200 - 8300 2053
3 1 51.8 13642 = 8340 2447
' ' Average: 2.51

20403

1le2%

(59) oStandard Intermediate Assembly

a. Two-piece 50-50 cotton-wool underwear ,

b. Gray serge 1004 wool shirt (A-1) and trousers (E-1)

¢e otandard field jacket with buttoned-in wool pile liner
de Standard cotton field trousers

1l 37«7 118.7 - 81.0 - 2639
1 3845 122,7 = 8245 2453
1 3149 11244 = 7940 2462
Average: 2,52

0,08

3¢ 2%

W

(60) Experimental Jacket, Mi-1l, folyurethane, Lined with 3.3 oze Nylon, Dupont

as Two-piece 50=50 cotton-wool underwear

bes Blue serge 100% wool shirt (A-l) and trousers (E-1)
ce Heavy flight trousers (D-1a)

d. bLxperimental Mi-1 jacket

1 3042 119.7 = 87.0 2.64
1 3409 121.6 = 8440 2463
3 1 3949 124.7 - 8440 2045
Average: 257
0,08
1341%

LV o

*mean effective clo (I cloy)

28
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(61) iNavy Dark Green Flying Suit (Curtis-Wright)

as ITwo-piece 50-50 cotton-wool underwear
be Blue serge 100% wool shirt (A=l) and trousers (E-1)
¢e Dark green Navy flying suit

1 1 3840 121.0 - 8045 2459
2 1 29.8 115.0 = 83,0 2462
3 1l 4049 119¢4 = 7940 2050
Average: 2.57

$0.05

+1.9%

(é2) ixperimental Jacket, iMa=-l, folyurethane, Nylon-wWwool Lined

ae Iwo=-piece 50=50 cotton-wool underwear

be Blue serge 100% wool shirt (A-l) and trousers (&-1)
ce Heavy flight trousers (D=-1la)

de Experimental Ma-~1l jacket

1 1 338 121,1 - 89.0 2.69

2 1 42e2 127.6 -« 89.0 2449

3 1 377 129,7 - 87.0 2.80
Average: 2.

$0.11

*hel%

(63) "Wunderwear" Two-piece Insulated Underwear
(after 10 washings)

a. Two=-piece 50~%0 cotton-wool underwear
be "Wunderwear" jacket and trousers, tan color, 3 X j construction,
dacron insulation, medium

-

1 3067 111.3 - 78.0 2465
1 3304 11646 = 80,0 2,69
1 3465 121.1 = 8245 2.76
Average: 2.70

20.04

21.5%

n

(64) bodified Flight Clothing (L.We Foster Sportswear Co.) assembly U

as ‘[wo-piece 50=-50 cotton-wool underwear
be iedium woven urethane li=3 jacket and trousers

1 1 3349 11841 = 7940 2.86
2 1 3267 119.9 - 84.0 2.69
3 1 350 1247 = 8540 2,81
average: 2.7
20,0
22.2%




LT

'Y .V i . -
NO MODEL Qb' Ts ’1‘a I8
(65) Twowpiece Navy Flying Suit, MIL~S-18342a (AER)
aes Two=-piece 50=50 cotton-wool underwear
be Blue serge 100% wool shirt (a~l) and trousers (E-l1)
c. WNavy flying jacket (40~L) and trousers (34-L)
1 1 261 1145 - 83.0 3403
2 1 3902 11742 « 7845 2.80
3 1 29¢5 11400 - 82,0 2469
Average: 2.83
20.14
*4.9%
(66) iiodified Flight Clothing (L.¥. Foster Sportswear Co.) Assembly 5
ae Two=piece 50-50 cotton-wool underwear
be Blue serge 100% wool shirt (A-1l) and trousers (E-l)
Ccs Medium woven urethane V=3 jacket and trousers
1 1 21.6 105.6 - 80.0 2.96
2 1 19.7 107.0 = 8440 2491
3 1 2346 112.0 = 84.0 2,97
Average: 2.95
20,02
20.7%
(67) KCaF Heavy (Zone VII) Two-piece Flying Suit
a. Two=piece 50~50 cotton-wool underwear
be Gray serge 1004 wool shirt (A-l) and trousers (E-1)
¢e RCAF two-piece flying suit, jacket and trousers zipped
together
1 1 294 11643 - 81.0 3601
2 1l 29.1 115.8 = 8145 2,94
3 1 297 118.1 - 83.0 2495
Average: 2.97
$0.03
*1.,0%



TABLE 3

INSULATION TESTS OF HE BODY) CLOTHING (more t 0 clo

PEST
NO. MODEL Q" T T I
b 8 a8 g

(1) DUynel Insulated Coverall, MD-3A

ae Two-piece 50-50 cotton-wool underwear
be Blue serge 100% wool shirt (a=l) and trousers (E-1)
ce Dynel insulated coverall (tight fit in shoulders), MD-34A

1 355 11546 = 7545 279
1 3042 1161 = 7645 335
1 29.1 111.5 = 78,0 2.86
average: 3400

20.23

17.65

w N

(2) b5Stendard Impermeable Assembly

ae Two-piece 50=50 cotton-wool underwear
be &anti-G suit (G-4B), mede.-rege

ce Ventilating garment, (Ma-1)

de Gray Navy liner, size 46

ee Anti-exposure suit (kk-4)

fo Flight helmet (R-1)

ge Wool knit gloves

he Heavy wool socks

i. Bristolite boots

1 3865 12545 = 795 3004
1 40.8 128.7 -~ 7847 3604
1 4l.5 130.8 = 8140 306
"Average: 3.04

10,01

20.3%

wn -

(3) wpdified Flight Clothing (L.W. Foster Sportswear Co.) assembly 7

as Two-piece 50-50 cotton~wool underwear
be Mediwn jacket and trousers, i3
Ce White parka, Pl

1 1 2249 113¢3 = 8640 3408
2 1 2346 1178 ~ 90.0 2.94
3 1 25.9 12243 = 8940 3.27
Average: 310

*0.12

13.9%

*mean effective clo (I clqm)
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TEST
NO.

MODEL Q'b . T =-T I

(4)

N

(5

Wn -

(6)

P

wn e

Two-piece Norwegian Survival Kit insulation

a. Twoe=piece 50-50 cotton-wool underwear

be Gray serge 100% wool shirt (a-l) and trousers (E~1l)
ce Heavy flight jacket (N=2) and trousers (D-l)

de Two-piece Norwegian survival kit insulation

1 351 1146 = 7240 3405
1 3349 11649 = 7540 312
1 37.0 12a09 - 7800 3 02g
Average: 3.13

0,07

X2:2%

Modified Flight Clothing (Le.W. Foster Sportswear Co.) Assembly 6

as Two~piece 50-50 cotton-wool underwear
be Blue serge 100% wool shirt (A-l1) and trousers (E-1)
cs Heavy jacket and trousers, H~=34

1 1849 10048 ~ 7740 318
1 2361 113¢1 = 8440 319
1l 255 12143 - 9040 309
Average: 3.15

20.04

1l.3%

Modified Flight Clothing (L.W. Foster Sportewear Co.) Assembly 6
(after 10 washings)

as Two-piece 50-50 cotton-wool underwear
be Blue serge 100% wool shirt (a-1) and trousers (E-1)
ce Heavy jacket and trousers, H=3A

1 335 12242 - 8145 3406
1 3062 118.5 - 80.0 3e24
Average: 3.15

+0.09

12.9%

Experimental Down-Filled Coverall (SAC)
as Two-piece 50-~50 cotton-wool underwear

be Blue serge 100% wool shirt (A-~l) and trousers (E-1)
Ce Experimental down-filled coverall

1 34e2 12643 -~ 8340 3429
1 3161 120.4 - 8240 3el2
1 28.7 118.8 - 8340 3019
Average: 3.22

0.11

*3.%
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NO. MODEL Qb' T - T I

(8) Modified Flight Clothing (Le.We Foster Sportswear Co.) Assembly 7
(atter 10 washings) _

a. Two-piece 50-50 cotton-wool underwear
be ldedium jacket and trousers, M-3
ce white parka, £

1 3445 118¢3 =~ 745 ‘ 3422
1 3703 th.O - 7600 ’ 3:28
Averages 3.25

20,03

20.9%

N -

(9) Navy Clothing for Extreme Cold Weather

as Two-piece 50-50 cotton-wool underwear
be Navy jacket and trousers for intermediate cold weather
ce Navy Jjacket and trousers for extreme cold weather

1 1 2649 115.8 = 81.0 3430
1l 3106 12002 - 7905 3028

: Average: 3.29

20.01

20.3%

(10) Encapsulated Seat Survival Clothing (Hagen)

ao T-ghirt and shorts

be Flight alert suit, size LOR
ce Down~filled suit with hood
de Wool knit gloves

es Down filled mitten

fo Wool socks

2742 1117 = 7545 304l

1 1
2 1 3245 118el = 7740 32l
3 1 3740 123e4 = 7565 - b

3230
Average: :g : 82‘

%1.82

*mean effective clo value (I clop)
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(11)

(12)

(VR VN o

(13)

L

NMODEL Qb fs - Pa I8
Modified Flight Clothing (LeW. Foster Sportswear Co.) Assembly 8
a. Two-piece 50-50 cotton-wool underwear
be Heavy jacket and trousers, H=3a
¢e White parka, &
1 231 10965 = 79¢5 3632
1 3162 121.5 = 8045 3036
Average: 3e34
0.02
$0.,6%

Ground Crew Climatic Clothing Assembly

ae Two-piece 50-50 cotton=-wool underwear, style 303

be Gray serge 100% wool shirt (A-l) and trousers (E-1)

ce "Jacket 1"

de Parka ("Jacket 4") and trousers (wool backed nylon inner shell,
wool frieze insulation, neoprene coated rip stop outer shell)

1 247 110.4 - 78.0 335
1 27«7 107.0 = 71.0 3631
1 3045 111.,5 = 70.0 4450
Average: 3435

30,06

21.8%

*Junderwear" Two-pieée Insulated Underwear

as Two-piece 50-50 cotton-wool underwear
be "wunderwear" jacket and trousers, O.De color,
Dacron insulation

4 x 4 construction,

1188 = 77.0 3026
12849 = 7640 3024
1271 = 7645 Je94
3e35
20.13
$3.9%

1 3246
1 415
1 3649

Average:
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TEST

N0« MODEL @ T, - Ty I
(14) Standard. AF Fermeable sAssembly
a. '[wo=piece 50=50 cotton-wool underwear
be ANnti-G suit (G=4B)
c. Ventilating garment (MaA-1l)
d. Heavy flight jacket with hood (N-3) and trousers (D-1i)
es Flight helmet (&A1)
£+ WwWool knit gloves
g+ Heavy wool knit socks
he Brostolite boots
1 1 407 123.0 = 7140 3308
2 1 1609 1320'.} - 7600 3.1‘}
3 1 36.1 12709 - 7500 3087
4 1 454 131.8 =~ 73¢5 3230
Average: 3.40
}0.23
26.8%
(15) Hayon acetate Batting Coverall, MD-3a
as JLwo-piece 50-50 cotton~wool underwear
be Blue serge 1004 wool shirt (A-=l) and trousers (&-1)
c. Hayon acetate Satting coverall, MD-34, Medium
1 1 3bely 1274 - 83.0 3407
2 1 3043 122.7 - 80.5 3.66
3 1l 26.5 115.6 = 79.0 3091
average: 3e4l
20425
17.3%
(16) &txperimental Heavy Flying Suit (N-2; Y-1; 5/16" thick)
aes JIwo~piece 50~50 cotton-wool underwear
be vuray serge 1004 wool shirt (4-1) and trousers (E-1)
c. £Experimental heavy flight jacket (IN-2) and trousers (D-1)
1 1 3049 117.1 = 76.0 Jeld
2 1l 3365 12044 = 7640 3640
3 1 2849 117.5 = 7840 3052
Average: 3Je44
30.05
Il.5%

»jiean effective clo (1 clom)
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(17) Experimental Lncapsulated Seat Survival Clothing, Style I, iModel II

ae 'Iwo-piece "NORAK" Brynje Underwear, T-shirt, long trousers, med.
be Flight alert suit

ce Down-filled one-piece suit with hood

de Down-filled mitten, right hand with trigger finger :
e+ ‘Three pairs heavy wool socks, felt muffle sock and down-filled boots

1 1 21l.9 111.9 ~ 8040 3e57
2 1 2549 115.5 - 79.0 3656
3 1 2948 120.9 - 80.0 ERTN
Average: 3.52

*0.06

1.7%

(18) wodified Flight Clothing (L.W. Foster Sportswear Co.) assembly 8

ae J[wo-piece 50-50 cotton-wool underwear
be Heavy jacket and trousers, H-3a
Cce W#White parka, Pl

1 1 3249 126.8 ~ 82.0 3.21
2 1 3249 120,9 = 75.0 3o

Average: 3.5%

20.05

21.4%

(19) Ground Crew Climatic Clothing Assembly

a. Lwo-piece 50-50 cotton-wool underwear

be uray serge 100% wool shirt (A-l) and trousers (&-1)
ce "Jacket 1t

de "Jacket 2"

ee "Jacket 3"

fe "Jacket 4" and heavy trousers

Calculated
value: 3460

(D) wodified Ground Crew Climatic Clothing

ae Two-piece H0-50 cotton-wool underwear
be Gray serge 1004 wool shirt (a-l) and trousers (E~1)
c. Heavy jacket, parka type, (#4), and trousers

1 1 23 113.3 - 80, 46,
3 1 R 1237 8013 3%

Average: 3.68
0,03



NO. MODEL Qr Ty =T, L
(21) British Orally Inflatable Anti-Exposure Suit (P. Frankenstein)
inflated to 6-33 om 320
a. Two-piece 50-50 cotton-wool underwear
be Blue serge 1004 wool shirt (i=1l) and trousers (&-1)
Ce Heavy fliught jacket (N-3, large-short) and trousers (D-l1)
d. 2Zritish orally inflatable anti-exposure suit
1 1 3041 121.7 = 7540 4.09
2 -1 341 123¢5 = 7540 3470
3 1 29.2 116.7 = 7840 3940
Averagesie.7T3
20.24
*6.4%
(22) British Orally Inflatable Anti-ixposure ~uit (. Frankenstein)
inflated to 2-~4 om uzo
as Two-piece 50-50 cotton-wool underwear
be Blue serge 100/ wool shirt (A-l) and trousers (£-1)
c. Heavy flight jacket (=3, large-short) and trousers (L-1)
d. DBritish orally inflatable anti-exposure suit
1 1 28.0 120.7 - 80.5 3eTh
2 1 2543 117.2 - 81.0 3.72
averageije73
0,01
20437
(23) &xperimental fncapsulated Seat Survival Clothing, Style II, iodel I
as Two-piece "NORaK" brynje underwear, I-shirt, long trousers, med.
be Flight alert suit
¢ce Down=filled jacket with hood, and trousers
de Down-filled one finger mitten
e Two pairs heavy wool socks and down-filled boots
1 1 32.8 12742 = 7940 374
2 1l 2348 11849 = 8440 373
3 1 26,1 11645 = 7640 399
average: 3,82+
$0,11
+*2,9%

® Mean effective clo (1 clom)
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NO. MODEL Q'b I‘s T‘ 18
(24) BExperimental Down-Filled Coat, Aqua Colored
ae Cotton T-shirt and shorts
be One-piece flying suit (K-2B)
Cce Experimental down-filled coat
1 1 21.3 1141 - 82.0 3.96
2 1 17.8 109.,0 - 85.0 3¢66
3 1 1945 11549 = 8545 3298
Average: 3 .84
$0.15
13494
(25) Experimental Down-filled Coat
as JT=-shirt and shorts
be K=2B coverall
Cce ifxperimental down-filled coat
1 1 1945 115.0 « 9.5 398
2 1 19.1 112.1 - 83.0 4.01
3 1 17.8 109.0 = 85,0 3443
4 1 21.3 114.1 ~ 8240 3496
Average: 389
10.21
*5e5%
(26) Commercial Type Parka (i~3) and Trousers
(wm Fo hiemi Co., Seattle, Wash).
as Lwo-piece 50-50 cotton-wool underwear
be sxperimental (commercial type) parka (N-3) and trousers
1 1 273 119.3 - 81.0 3463
2 1 26.3 11842 = 7740 Lell
3 1 2543 118.9 - 7845 . 4e23
Average: 400
20425
*6.3%
(27) British Orally Inflatable Anti-lxposure Suit (P. Frankenstein)
wninflated
as Two=-piece 50-50 cotton-wool underwear
be Blue serge 1004 wool shirt (A-1l) and trousers (£-1)
c. Heavy flight jacket (N-3), large-short, and trousers (D-1)
de Jritish orally inflatable anti-exposure suit
1 1 294 123.3 - 81.0 3475
2 1 30.7 126.8 - 78.5 416
3 1 343 133e4 = 790 4420
Average: 4,04
10.19
7%
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NOo VRDEL Qb' Ts - Ta Ig

(28) &Experimental sncapsulated Seat Clothing (Hagan)

ae Jwo-piece "NORAK" Srynje underwear, [-shirt, long trousers, medium
be Flight alert suit

¢ce Down-filled one-piece suit with hood

de Down=filled mitten, right bhand with trigger finger

e+ Three pairs heavy wool socks, felt muffle sock and down-filled boots

1 1 20,0 109¢2 = 7565 4e4l
2 1 2543 1140 - 77.0 372
3 1 273 118.2 - 7540 409
Average: L.O7*
20.24
25e9%
TABLE 4
INSULATION TESTS OF SLEEPING BAGS
TEST .
NO. MODEL Qb' T -T I
8 a &

(1) Sleeping Bag-Life Raft Combination

ae Nude sitting copper manikin
be Sleeping bag-life raft combination (Irving air Chute Co.)

2 3448 99.7 = 81.0 0.86
2 48.1 101.8 - 78.0 0.73
2 559 110.0 - 85.0 0,98
Average: 0.72

20.10

ha Vv

w N -

(2) oSleeping Bag-Life Raft Combination

as lude sitting copper manikin wrapped in 28 ft parachute canopy
bs wleeping bag-life raft combination (Irving Air Chute Co.)

1 2 27.1 109.1 - 87.0 1l.72

2 2 29.6 110.2 - 8145 2.22
3 2 3240 109.6 - 81.0 1.9
Average: 1.9

30,16

18.2%

* Mean effective clo (I clo_ )



PEST
NOe

VODEL -LD . T - T I

(3)

W N -

(4)

()

W=

(6)

W e

Experimental Folyurethane Derivative Filled Sleeping Bag

a. Man in supine position
be otandard aF 50-50 cotton=wool underwear

¢e Experimental sleeping bag

1 26,6 116.1 = 8040 339
1 28.9 120.8 = 8045 3651
1 24.0 112,9 = 81.0 323d
Average: 3.40

104,07

$2.1%

survival sleeping Bag, MC-l

as Nude standing copper manikin
be MC-1l sleeping bag, 100% downfilled, fluffed 10 times, having
been pressure-paciced (200 psai)

1 2542 111.6 - 735 3497
1 27.1 1158 = 7645 378
1 357 12844 - 78.0 3066
average: 3.80

0.1l

12.9%

Experimental Sleeping Bag, 350 in3
as ian in supine position

be Two~piece 50-50 cotton-wool underwear
ce &xperimental sleeping bag

1 357 134e4 - 79.0 4.00

1 31.8 120.2 - 82.0 4.07
1 294 12546 = 7640 )

Average: %:1%'

10.17

hedi

Survival Sleeping Bag, MC-~l

as Nude standing copper manikin
be MC-l sleeping bag, 100% downfilled, fluffed 10 times

1l 32.2 12204 - 7000 1!.33
1 3441 1271 - 715 L34
1 2849 119.8 - 71.5 yeitb
average: .38
20.05
2l.1%




TABLE 5
INSULATION TESTS OF HEADGEAR

T&ST
o " H - )
NO, MODEL Qb fs fa Ig

(1) Down Filled Detachable Hood, Universal 3ize (uray ianufacturing Co.)

1 2 222 10108 - 8[&.8 108_5
2 2 21.5 102.7 - 86.0 1.56
3 2 18.9 9665 = 840 10%2
Average: 1l.03
0.14
+8.6%
(2) Experimental Flying Helmet MA-3, ventilated
1 2 7348 13340 = 7760 1.79
2 2 6843 12540 = 7645 1.64
Average: 1l.79
*0.10
1_5.670
(3) £xperimental Flying Helmet Ma-3, non-ventilated
1 2 7348 1370 = 775 1.96
2 2 6803 12700 - 69.0 2007
3 2 5044 119.5 = 70.0 2.49
Average: 2.17
0.21
19.74
(4) Flight Helmet Ma-3, ventilated
1 2 68.3 13240 = 7540 2403
2 2 500“. 12600 - 77.0 2.1}5
3 2 597 129.0 = 7640 2419
. Average: <2.22
20.15
26.8%
(5) Flight Heluet Ma~3, non-ventilated
1 2 6843 13440 = 7340 2.21
2 2 5044 131.0 - 75.5 2485
3 2 5947 131.0 =~ 73.0 2045
Average: 250
30423
19425




TEST
NOo MODEL Q,b . T -

(6) Flight Helmst MA=2

1 2 357 119.0 = 76.5 313
2 2 40.6 121.5 - 7840 276
3 2 49.1 12045 = 7565 2.28
Averayge: 2.72
20623
18ebi
TABLE 6
INSULATION Ti3TS OF HaNDGEAR
TEST .
NO« NMODEL Qb' 1‘8 - I‘a Ig
(1) Inner Hubber Glove (MC-2 Glove assembly)
1 1 15947 1055 = 9643 0.18
2 1 1773 110.0 = 99.3 0419
3 1l 193.1 10967 = 9761 0620
average: 0019
30,01
t5e3%
(2) UsSe Navy Five Finger Glove, a 461-1
1 1 12249 99¢5 = 90,2 0e24
2 1 1404 100.0 = 89.4 0.23
average: 0.23
10,01
the3%
(3) Brown Leather Glove, Style HG 123, Size 10
1 1 163.2 101l.3 - 88.8 0427
2 1 lILOQI} 9805 - 8703 0025
3 1 17545 10745 =~ 96,1 026
average: 0426
10.01
13e8%




T&3T

' -
NO« MODEL Qb Ta T‘ I8
(4) vurey wool Glove (48, New Pattern, Fotiaire Glove, Inc.)
1 1l 106.1 104.0 = 93.6 0.30
2 1 12249 10845 = 9661 0.3
3 1 14248 11340 = 9843 032
Average: 0.31
20.01
1324
(5) Glove Set, ba=l
a. Knitted wool insert
be JLeather shell
1 1 136.8 1130 = 97.7 Oe34
2 1 16741 115.0 = 98,5 0632
3 1 1755 119.3 =100.1 033
average: 0433
o4
130%
(6) One-Finger Leather Mitten (#10 New Pattern, Fotiaire Glove Inc.)
Chawois Lined, Size large
1 1l 140.8 116.5 - 99.7 037
2 1 122.9 112.0 - 95,8 0440
3 1 108.7 10845 = 9442 04,40
average: 0439
+0.01
2.6
(7) One-Finger mitten, aluminized Fabric (asbestos)
(#9 wnew Pattern- 3M Brand, Fotiaire Glove Inc.)
1 1 14448 122.0 ~ 103.7 0.39
2 1 12445 118.5 - 102.0 Oeyl
3 1l 106.1 112.5 = 9840 Qo2
Average: O.4l
10,01
2%
(8) One-Finger Leather iiitten, Insulation: 2 Byrd Cloth, 1 Hubber Layer
(#5 New fattern, fotiaire ulove Inc.)
1l 1 10641 10940 =~ 93.6 Oe45
2 1 12464 11340 - 95,7 Oel43
3 1 14044 11840 - 97.9 Qelil
Average: O.l4l
0,01
*2.3%

43
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(9) One=tin_er Leather iMitten, Insulation: 2 Glass Cloth, 1 Kubber
Layer, uninflated (#6 Old Pattern, Fotiaire Glove Inc.)

1 1 14064 117.0 = 98.1 Oe42
2 1 122.9 1120 = 94.2 Oelid
3 1 106.1 10945 = 94.0 045
Average: Oely)

206,01

1243%

(10) One-Finger Leather Mitten, Insulation: 2 Glass Cloth, 1 Rubber
Layer, fully inflated (#6 Old Pattern, Fotiaire Glove Inc.)

1 1 106.1 111.5 = 96.1 045
2 1 121*03 11_205 - 9700 0.42
3 1 149.9 11645 ~ 95.1 Oel
average: Oel4

10.00

10,04

(11) One-Finger Leather uitten, Insulation 2 Byrd Cloth, 1 Rubber Layer
(#1 New Pattern, Fotiaire Glove Inc.)

1 1 10543 109.5 = 9342 Oe48
2 1 122.8 11540 = 9447 Oe48
3 1 14044 120.7 « 9842 0449
Average: 0,48

*0.00

20.0%

(12) One-finger Leather iitten, Insulation: 2 Aluminized Rayon, 1 Rubber
Layer (#3 New Pattern, Fotiaire Glove Inc.)

1 10543 106.0 - 88,2 0452
1 122.9 113.0 = 9042 0457
1 168.2 118.0 = 9342 0.46
average: 0652

20.04

17.8%

LOVEL VI

(13) One-Finger Leather mitten, Insulation: 2 Glass Cloth, 1 Kubber
Layer (#6 014 Pattern, Fotiaire Glove Ince.), partially inflated

1 1 1592 1245 - 96.7 Oe54
2 1 140.8 1200 « 94e5 0.56
3 1 12444 11640 - 93.7 099
average: 0655

20.01

1.8%
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VN MOWEL Qb' T - 17 I
8 a s
(14) Wool Lined Leather Glove for Industrial Purpose
1 3 1.7 91.0 « 77.6 0458
2 3 82.6 95.0 « 80.0 0e55
3 3 4640 100.,0 ~ 82.5 0456
average: 05
0,01
$1.8%
(15) One-Finger Leather iMitten, Insulation: 2 aAlwainized Rayon,
1 rubber layer (#7 New Pattern, Fotiaire Glove Inc.)
Uninflated
1 1 106.1 10845 = 8943 0456
2 1 122.4 115.0 - 91.6 059
3 1 140.8 121.0 -« 9542 0097
Average: 0¢57
20,01
X1.8%

(16) One-Finger Leather Mitten, Insulation: 1 Byrd Cloth, 1 asbestos,
1 swubber Layer (44 Wew fattern, Fotiaire Glove Inc)

1l 1 140.8
2 1 122.8
3 1l 10563

115.0 - 89.3 0
11240 - 89,2 0.57
109.0 - 88.4 0,60
Average: 0458
¥0.02
Qo4

(17) ixperimental Down-filled 2-Finger iMitten for Encapsulated Seat

survival Clothing, Style II, Model I

1 1 112.3
2 1 7645
3 1 79.0

(18) Navy anti-Contact nittens

1 1 1400
2 1 11046
3 1 122.9

45

12065 = 9440

108.8 - 8640
108¢3 = 9044
10565 = 90.8
Average:

0458
0.62
060
0460
0,01
.74

1130 = 90.9
117.0 - 93.1
Average:
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(19) One-Finger Leather Mitten, Insulation: 2 aluminized Rayon,
1 nubber layer, fully inflated (Fotiaire Glove Inc. 47 ilew Fattern)

1 1 140.8 121.0 - 94.1 0659
2 1 122.9 1150 = 9144 0.59
3 1 106.1 112,0 « 90,3 046"

' Average:0,60

$0.02

3634

(20) One-Finger Leather bditten, Insulation 1 Byrd Cloth, 1 aluuinized
hayon, 1 rubber layer (42 lvew Pattern, Fotiaire Glove Inc.)

1 1 14044 119.0 - 92.3 0458
2 1 122.4 118.0 - 92.8 0.62
3 1 10543 10845 - 87.7 0,61
aAverage: 0,60
- 0,02
13e3%

(21) One~Finger Leather Mitten, Insulation: 2 Aluminized Rayon,
1 rubber layer, partially inflated (47 llew Pattern, Fotiaire
Glove Incs)

1 1 106.1 11440 - 91,9 0.6
2 1 122,8 11845 - 92.6 0465
3 1 1ihe9 12245 - 93.8 0s61
Average: 0.33

20,02

23e2%

(22) One-tfinger leather mitten, Insulation: 2 Sunbak Cloth, 1 Rubber
layer (;#8a New fattern, Fotiaire Glove Inc.)

1 1 10345 113.8 - 89.8 0472
2 1l 122.9 11945 = 9244 0.68
3 1 14044 126.0 = 95.0 0468
average: 0,69

*0.02

12.9%
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(23) ixperimental Mitten for sncapsulated sSeat Survival Clothing

ae Leather Glove, B=3a
be DLown-filled experimental mitten for encapsulated seat survival

clothing
l l 12101 12000 - 89.8 0077
2 1 14242 1240 = 92,0 0469
3 1 121.1 13043 = 90.9 0.86
Average: 0479
+0,06
+7.64

(24) Anti-sxposure Suit' Mitten with Wool Insert for Air-Inflatable
Anti-txposure Suit

2 99.0 1157 = 85e2 0495
2 8942 1135 = 89.7 0.82
2 82,8 113.0 = 9243 0.77
Average: 0685

20,07

8424

Wwn -

(25) Standard aF Mitten Assembly, =)

a. Wool knit five-finger glove
be Leather shell, 3pec. 3142, Type A-1lla, msdium
ce Nwly (1) Inner blue mitten, blanket uamterial
(2) Outer leather (palm) and fur (back) mitten

1l 1 109,0 1220 ~ 87.1 0,95
2 1 104548 121.,0 - 87.6 0.98
3 1 122.8 124440 = 90.1 0485
4 1 13362 134.0 = 9244 0.97
5 1 108.6 121.0 ~ 86.8 0497
Average: 0.94

30,07

27el4%

(26) Standard Mitten far MD-1

aes Wool knit insert
be Nylon-neoprene outer mitten

1 1 122.8 129.7 - 80.0 075
2 1 101.9 128.8 ~ 79.0 0.98
3 1 87.7 125.5 - 8040 1.09
4 1 7062 117.0 = 8440 0¢95
5 1 790 12440 - 85.0 1,02
average: 0,9
0,09
19.4%
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(27) BExperimental Down-Filled Aqua-Colored Mitten
1 1 106.1 12840 = 92.5 1,03
2 1l 122.4 13505 - 945 1.03
3 1 108.1 126,0 - 92,2 0097
Average: l.0l
10,03
$3.0%
(28) Experimental Down-filled Mitten for Encapsulated Seat
Survival Clothing, Style I, Model II
1 2 87.6 1157 = 8543 1.07
2 2 7945 112.5 - 85.2 1.06
3 2 66.5 105¢5 =-8342 1,0,
Averages l.0
10,01
$0.9%
(29) iExperimental Curved One-Finger 3ristolite sealed Insulation
Glove, Type 2, medium
1 1 92.9 126,0 = 91,0 1.16
3 1 87.7 122,0 - 86.8 le2)
4 1 114.0 127.0 = 8845 1.04
5 1 105.2 131.3 = 92.6 1013
Average: 1lel3
20.05
thelide
(¥) anti-ixposure Suit mitten, Attached to air-Inflatable Anti-mxposure Suit
Mb=2, Spacer insulated
1 1 107.1 127.3 - 8844 lel2
2 1 9l.2 119.3 - 8647 1.10
3 1 T3e7 113¢5 = 8549 le16
Average: lel3
20402
¥l.8%




L moT
NOeo wODEL Hb " T - T I

(31) Lleather Flying Gloves, wool Insulation, hubberized Fabric
gauntlets, Je.Me Rubing & Sons

1 1 84e2 120,3 = 8842 1.18
2 1 9645 12648 - 9142 l.14
3 1 107.1 129.8 =« 9145 110
Average: l.l4
$0,03
$2.6%
‘TABLE 7
INSULATION TESTS OF FOOTGLAR
TEST

NO. MODEL 9" T - T I

8 a 8

(1) Experimental (Sealed Insulation) Leather Boot, Size 901/2

a+ ledium wool sock
be &£xperimental leather boot

1 2 7842 992 = 7840 034
2 2 6346 99.8 = 77.0 0e35
3 2 7&08 96:7 bt 76.0 0035
l} 2 880“» 9702 - 7200 0038
5 2 102.1 103¢2 = 7540 0.35
average: 0635

20,01

12.9%

(2) Experimental Alert Flight Boot, Full Leather Sole with Patch of
Rubber Cemented to Outside Sole, Size 9D

1 l 125.9 98.0 - 83.1]. 0036
2 2 149.6 107.7 = 9063 0436
3 2 127.1 103.5 = 9043 0s32
Average: 0435

$0,02

25Tk

(3) &Experimental Alert Flight Boot, Leather lMidsole and full
Composition Kubber and Cord outer Sole, Size 10-1/2C

1 2 126.1 10440 =~ 89.2 0436

2 2 14945 111.0 = 9347 0436
3 2 12 ol 1020_‘) - 7ob Qe
Average: 0.3

0,01

12.8%
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NOe MQDEL Q" T = T I
b 8 a 8

(4) &experimental ilert Flying Suit, lLeather Midsole and Synthetic
Sponge Rubber Outsole of approximately 2 times the thickness
of Leather Midsole, Size 10-1/2C

2 127.1 108,0 - 93.2 0.36
2 la9o2 lluéo - 9603 Ooj7
2 126.1 111.5 - 9548 0.38
Average: 0,37

0,01
2,74

W=

(5) &=Experimental Flying Boot, <ipper in Center, Lacing on both Sides of
Zipper, Insulated, Size 11E (Dahner Tank Boots)

2 102.2 1002 =~ 7045 0e40
2 113.2 10340 - 7040 0.40
2 12549 111.7 = 7540 Q.40
average: 0,40

10,00

30,04

w e

(6) C-2 Boot, Zipper, Laced Leather Boot, Size 10

2 112.2 1073 = 91.7 0443
158.3 1143 = 9643 040
2 1234 108.3 = 90.7 Qelily
Average: O.42
*0.02
t4.8%

(SVIN VI~
n

(7) Boot, Combat, Leather, Flying, USiF MIL-13-110774, Size 9D

a.Medium weight wool sock
b.Boot, leather, combat, flying

1 2 758 92.0 - 8045 Oe446
2 2 100,0 101.8 - 87.5 Oolily
3 2 8945 101.7 - 88.8 0el45
4 2 102,0 1057 = 91,0 0449
average: 0445

20.01

12424

(8) ~felt alert Boot (Chippewa Co.), wize 1llu

ae. OCushion sole sock
be Felt alert boot, 1llD, commercial version far SaC Proce., Chippewa Co.

1 2 10009 9900 - 77.8 O. 5
2 2 113.2 102,0 - 80.1 0.60
3 2 1242 104.5 - 80,6 0.59
4 2 15040 113.0 - 82,9 0462
Average: 0,61

0,02

$3.3%
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NO. NMODLEL L" T - T I
b 8 a 8

(9) ixperimental Down-filled Boot for Encapsulated Seat Survival Clothing
Style II, Model 1
(No underlying socks)

1l 4 551 1075 = 8l.5 l.46
2 a ‘JB._S 101}02 - 78.9 1061
3 4 6l.7 111.2 = 8340 le4l
4 4 7167 11848 = 8640 ledd
aAverage: l.47

20,08

25e4%

(10) White Rubber Boot (Hood) as worn in Cold Water Immersion Tests

ae Light weight wool socks
be White hubber Boot (Hood), size 8R

1 2 735 124e2 = 8543 1.64
2 2 673 118.0 - 82,8 1,62
3 2 56.1 113.2 - 82.6 1.69
Average: l.65

30,03

*1.8%

(11) Experimental Down-filled Boot for Encapsulated Seat Survival
Clothing, Style I, iodel II

1 4 4845 111.3 = 8345 1.77

2 4 573 117.8 - 84.6 1.79
3 4 67.3 124,7 - 85.6 l.

Average: le.78

0,01

+046%

(12) Experimental Down-filled Boot for Encapsulated Seat Survival Clothing
(no underlying socks)

1l 2 1134 14346 = 8L4.5 1.61
d 2 TheT 126.7 - 80.8 1.89
3 2 87.2 138.3 = 83.7 ‘ 1.93
4 P 62.3 125.3 = 83.7 2,06
5 2 58.5 119.0 - 82,8 1.91
Average: 1.88

10.11

25:%%




SICTION 2

adVISED AND LiliNDED CalALOG OF CLOTHING ITR4S

£ 0

LIT (BODY) CLOTHING (0.0 - 1,5 olo)

DIESCAIPIION Yes Sk USIGHY  THICKNESS INSU=- T/I REFERENCE
_ LATION HATIO PART PA
BS__ IN oo
(1) ONE-PILACE UND.ktW.dik
30-2C cotton-wool undor
vear Vassar _36 001}5 0.02 003 00067 I 8
Thermistor Suit, combed
cotton 28-reg. 0.3 v 5
50-50 cotton-wool ther-
wocouple underwear Revere large 0e5 II 4
1 7
Lanicekin underwear,
short sleeves 1.0 III 10
(2) [40-2PIaCi UNDIRWAIAR
Cotton underwear lMunsing 46;34 0459 0,02 0e2 04100 Iv 7
'Thermal underwear allan-a
Insulaire 7 1.40 0,085 0s3 04283 V 5
Iwo-layer insulated
underwear, i=-shirt,
trousers DUOFOLD 42;36~-L 0483 04075 Oey 04188 V 5
Brynje underwear Validaldlia large 075 0.07 O 0el75 V 6
Brynje underwear NORaK mediwn 0.99 0,105 Oely 04263 V 6
80-20 cotton-wool T-
shirt and briefs 0.39 0.03 0.5 06060 IO 12
Standard aff 50-50 cot-
ton-wool underwear 1wed. 1.87 0.09 0.5 0.180 V 7
Cotton-wool underwear Style 303 " 1.19 0.08 0.5 04,160 V 7
50-40-10 vicara-cotton-
nylon underwear V-13;V-1D ’ 1.87 0.06 0e5 06120 V 7
Navy thermal underwear Allan~a
Insulaire . 1 073 0 009 0 05 0.180 V 7
8ryn je underwear IDwaL large 0.63 0,085 0.5 0.170 V 6
50«50 orlon-cotton Hanes " 0.6 m 7
underwvear
50-50 vicara-cotton
underwear vnita . 046 m 38
50-40-10 vicara-cotton- uibbs " 0.6 m 8
nylon underwvear
Heavy zone cotton-wool  Style 303 . 0.6 v 8
underwear
35-15 vicara-nylon V-25;V-20 * 1.72 0,06 0.6 0.00 V 8
underwear '
Underwear with bulk Style 301 " 1.34 0.09 06 04150 Vv 8

orlon between two
cotton layers
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Duooil LLION JUPB SILE Al GHT LHISENSSS  TisUe T/I quafARANCE

LawlLION  RALI0 Balil &.3d
LBS, IN.. CLo

Underwear with vicara- Style 302 . 1.74 0.085 06 0142 V 8

nylon betwecen two

cotton layers
50=50 cotton=wool paja-

ira type underwear,

QoD QM v le52 0.07 0.7 0,100 III 8
50-50 cotton~-wocl

underwear AB=67 large 049 I 8

Cotton, pajama type,

waffle veave,

underwear medium 0.9 II 4
Cotton, double layer,

pajama itype under-

wear, yellow mediuxc 0.9 II 4
otandard Navy, waffle

underwear A=l medium 0.9 v 18
Curon insulated

underwear Set Snug medium 1.77 Oell5 1.0 0,115 Vv 11

(3) ANTI-G SUITS

Standard anti-G suit G=la large-~-reg. 0.6 111 9
pxperiuental anti-G GeliA.

suit Dupont large-reg. 0.6 I1I 9
Standard anti-G suit G=-4B med-rege. 4el3 1.1 v )

(4) EXPOSURE SUITS

Standard anti-exposure

suit #D=1 mede-reg. 6e4l Oely nvoo24
Vapor permeable Navy
anti-exposure suit Mk-III 0.4 III 16
txpes inflatable
exposure suit wD-2 9.70 0.16 0.8 0,200 V 9
kxperimental flotation Celanese med«-reg. 0.9 v 14
and survival suit Corpe
after wetting and
drying
Continuous wear expo- 2 0.9 IITI 12
sure suit III 18
III 19
British orally inflat- P, Fran-
able exposure suit kenstein 1.0 v 11
not inflated 1.1 Vv 1
inflated (3-4 cm
H0)
kxperimental flotation Celanese mede-regs l.2 w 16
and survival suit Corp.

before wetting
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DESCRIFPTION YPE 3128 WEIHT THICKNESS  IioU= T/I RAFERENCE
L LION Fatio PauT PaGE
LBS. N, CLo
arctic emerygency sur- N-3 1.2 II 1
vival parka, 1/2 in.
wool pile interlining
Standard two-layer, wool [D=34 med.-reg 3.58 0.18 1,4 0.129 v 17
backed nylon cowerall
(5) LINERS
Experiiental one-piece D.Clark medium 0.6 III 11
exposure suit liner
Experimental two-piece
exposure suit liner D. Clark med.-reg. 0.6 v 10
"Zero Wear" two-piece Curtiss-
polyurethane(Curon) Wright 1.39 0.14 1.2 0,117 v 15
liner tan
red . 1.43 0.13 1.2 0,108 v 16
Two-piece polyther ure-
thane foam liner UsSeRubber " 0e25 1.2 0,208 v 23
Two-piece Dynel liner UeSeRuber " 0.26 1.2 0,218 v 23
*Skagway"* jacket and
trousers Urow 3497 medium 1469 0.155 1.3 0,119 v 17
*Weatherall® two-piece Qutdoor
30-70 acetate-Vir- froducts mede-rege 2431 0.23 1.4 0,164 v 14
gin wool liner
*Folar Wear" two-piece Dormer-Jer- . 1.90 04255 l.4 0.182 v 26
100% Dacron liner ner,Ince.
*Wwunderwear® two-piece
100% Dacron liner, shelly Co,. . 1.75 0.27 1.4 0,193 v 22
tubular quilted
*Satillite" jacket and Qutwear medium 1l.92 0.245 lej 04175 v 19
trousers T-100
Iwo-piece insulated Dormer-ver-
underwear ner 46 medium  1.85 0.18 1.4 04129 v 19
Blue liner, quilted, Navy 46-reg. 5408 0.53 1.5 0.353 III 13
for use with Mk-IV
anti-exposure suit
*Comfortall® two=piece Budd Ins.
liner Prodo. Inc. mdo-rego 3005 0026 105 00173 v 25
*Weatherall® jacket OQutdoor
and trousers Products med-reg. 2431 0.29 1.5 0.193 IV 19
(6) ONE-PIECE COVERALLS
Standard coverall A=l mediwmn 0.3 I 9
Nater barrier 1080 0.01 003 0.0)3 v 20
caverall
Flizht alert suit medium 2.83 0.03 De5 0,075 v 10
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DESCRI PITON TYPE SI2E WEIGHT THICKNESS INSU- T/I REFLIENCE
LATION RaTIO PRI PiGE
Jase P E—"7]

axperimental coverall Sunbak nmed iun 0.7 I 9
Jabardine coverall a=~l medium 0.9 I 8
Prilock upacer Coverall 1.0 v 26
Spacer Insulated
Coverall 2/N 3-885 410 0.16 1.1 046 V15
dxporivental Navy
outer coverall WlN=1 large 1.2 II 12
ixperimental two-layur 4:D-34A mediua 392 0.18 lef 04129 IV 17
wool=-backed nylon
covarall
(7) ONielLuCl ¥ LYING SUIDS
3lue worsted wool gabar- i-la med o-rege 0.5 v 8
dine (men's) flying
suit
Nylon, Dobby weave £-24 med e=IcZ e 0.6 III 8
flying suit
3yrd Cloth flying suit i(-28 med o~reie 0,01 0.6 0,017 III 8
Cotton-nylon, Dobby 4=2C mede-rege 0.6 III ¢
vgave, very liht
flying suit
Light flying suit
L.#4, Foster) AT 2.13 0.01 0.6 0,017 V 12
uilted flying suit i3=73 med e=rege 0.8 I 5
alpaca wool flying suit 069 II ¢
owater flying suit AlNeS=31a med .-lane 1.0 I 8
sodified B-78, 1/80 8-78 1ede=rege 4e92 0,16 1.0 0,160 Vv 27
durolite UsSestubber
voiuton flying suit L=2 large-rege. 1.1 Iv 10
wxperisental flying CHu=1/F med e=reg. 1.2 v 17
suit
sxperisensal flying suit CéU-1/2 ied e =Trage 1.2 v 17
with 155 x €9 nylon-
taffeta liner
sxgerianental flying suit med e=reg. 1.2 v 18
Wwith nylon-milliumw
liner
Navy =zlesctrically heafed Colvi- med e=rese 1.3 IIT 9
flying, suit nex
wxperiuwental flying CHu=1/P 1ed e~Ir2ge 1.3 Vv 20
suit with 13C x 60
rayon=sateen liner
&xperiimental flying
suit with rayon-sateen- CWU-1/P wed e=Trege. 1.3 v 2l
.dilliwa liner
axperimenial flying suit CiaU-1/2 mede~reyge 1.4 Vv 23

with neoprene coaved
cylon rip stvop, type 1
liner

55




Dot L TON 'T{FE SIZE WELGID THICKINESS INoU-  2/1 HEFERiANCE
La'lION Rall0 2anf EnGE
L35, IN, Clo
(8) DMO=PLLCE FLYILNG SUIDS
uray cotton shirt and nede.-rez. le72 0.035 Ceb 0,058 V 10
trousers
Jray serge 1004 wool a=l; Tede=Toge 3056 0,03 0.6 0,050 V 13
shirt and trousers L=l
UD shirt and trousers @n mede~rege 0.7 _ I 8
3lue serge 100, wool A=1; med.=rogs 375 0.04 0.7 0.057I1I 10
shirt and trousers i=1
Jacket with hood @nd N=2jD=1 mede=regs Joll 0345 0s7 04493 I1 7
trousers, boiu with
one-layer interliner,
cotton
Fiberglas linsd jacset W 1284 =TG50 0.7 II 6
and ‘trousers
Jacget with hood and li=2;D=1 med e=regs 0.7 II 7
trousers, both with ’
two=layer coiton
waffle weave infer-
lincr
3lue serge 4U=60 orlon- a=lji-l1 med.-roge. 0.8 III 10
wool sLiri and trousers
Blue ser,;e [0~60 dacron- a=-l;i-l 1med e=reys 0.8 I 10
wool sairt and droulers
Fiberglas lined syort ~tanley, rede=reg. 0.8 II 9
Jjacket and gavardine tel
trousers
davy flicht jacket and  a=2;4-354 mede=rege Tosl 0.205 1,0 0,205 V 18
trousers
UD heavy wool knit sairt a-1l;L£-1 mede=rae l.d II 5
and jabardine trousers
Jubmerine jacket and Navy med.=larye 1.4 II 5
trousers
Jaciket and trousers for Navy mediwn 521 0.21 lel Col91 V 16
intermediate cold
weather
Fiberglas lined parka i mede-rege 1.2 I1 8
and trousers
Field jacket and cotton siall 0.115 1.2 0,096 IV 15
trousers
Navy jacket and trousers a=l;X-34 med.=rege 6421 0.20 1.2 0.167 V 24
Navy dark green flying med.=-rege 3.82 0.18 1.2 0.150 V 30
suit
Experimental polyursthane Ma=1;D-la mede~rege TeH9 1.3 v 30
jacket and heavy trou-
sers




DESCRIPILION TYSE SIZE WEISHT THICKNESS INSU- T/I KEFERENCE
LATION RATIO PART PAGE
IS, "IN, clo
Nylon-dacron frieze shirt N-2a;D-la  large-reg. 0el0  le4 0.286 III 14
and trousers
Flying jacket and trou- 3-15G; med.-reg. 0.23 lof 06264 IIX 14
sers
Navy jacket and trousers  al~l;li~l large l.4 I 6
Navy winter flying suit Joh & R mede-rege 4e51 0.19 le4 0,136 v 3
18 3424
Alpaca wool flying suit B=l4B=a mede-rog. 1.5 I 9
(9) wPECIAL IDE4S
‘wo-pisce liorwegian sur-
vival kit insulation 062 Vv 33
Flight jacket a=2 medium 0.3 I 9
High altitude pressure T-1 medium 0.3 v 8
suit
Ventilating garment =1 medium Ol v 1
Ventilating garment Ma=-2 medium 293 Ol v 11
dMock chenille spacer 1233-E medium Oel4 v 1l
suit no sleeves
*Jacket 1" of zround
crew climatic cloth=- 1.31 0.08 Oel4 04200 v 13
ing assembly
nJacket 2" of ground 1.71 0.12 Oel 0.300 v 16
crew climatic
clothing assembly
*Jacket 3" of . round 1.38 0,07 Oeyy 06175 v 22
crew climatic
clothing assembly
Neoprene coated nylon medium 0.5 II 7
barrier suit
nght Jacket (Lo NQFOSter) LN=2 1059 0.17 005 0.31‘0 v 15
vodified *Jacket 2* of
ground crew climatic 1.63 0413 0e5 04260 v 22
clothing assembly
experimental jacket LMa-1 medium 2.27 Oell 06 0,183 vV 2
&xperimental polyurethane ia-l medium 2.17 Velb O0e7 0229 vV 29
Jjacikket, 343 0ze nylon Dusont
lined
Light jacket (L.N.Foster) LiN-24 1069 Oell 0.8 00138 v 21
Experimental Vibrafoam U.S. dubber medium 2.66 0.18 0.9 0,200 v 27
field jacket
Zxperimental Insulair UeSe iubber medium 3491 0.19 0e9 0,211 v 28
Jacket
ixperimental polyurethane  ia-1 2.46 0.21 0.9 0.233 v 27
nylon-wool lined jacket Dufont




LESCRIPIION Yes SLLE NAIGHD? THICKNESS INSU- T/I KEFSKENCE
LALION RATIO Bl Pais

LS. N, CLD
winter overcoat Comercial medium 1,0 IV 15
Standard field jacket
with buttoned-in wool mediun Le5l 0,30 1.0 0,300 Vv 29
pile liner
Bxperimental jacket with
buttoned~in polyure- Ma=1 medium 1.2 v 30
thane liner
Parachute canopy 1.2 vV 40
Sxperimental sealed
insulation full pressure CsU-5/P 1.3 v 13
suit
Get-me-down pressure
suit CaU-4/P 1.3 Vv 1
(10) SLIEPING BaGs
Sleeping bag-life raft Model 1 Ouh w26
combination
<leeping bag-life raft
cowbination Irving 0.7 vV 40
oleeping bag-life raft vodel 2 1.5 v 26
combination
(1l) HeaDSEAR
suaner flying helinet, aN={=15 medium 0.l Iv 29
cotton twill
flying heluet, leather A-1l mediuwm 0e2 Iv. 29
Outer hood for iD-1 medium 0.3 v 29
Flying helmet, leather
shearling, intermedi- A-11 large Cely v 29
ate zone type -
#ool knit toque Navy iwedium Ol v 29
"Flight helmet, leather A-13 extra large 0ol v 30
sheepskin
Outer hood, Terry cloth, medium OCely Iv 30
rocket fuel handler
Inner hood for MD-1 medium 0e5 v 30
Khaki sun heluset, rigid redium 0.6 Iv 30
fiber covered with
cotton twill
Quter and inner hood wedium 0.7 v 30
for #D-1
Flying helmet, leather AN-H-16 mediuwn 0.7 v 3
shearling, winter wear
Flight helmet -1 large 0.7 Iv 3
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DESCRIFTION ITYPE Sl AZIGHD DHICGKNESS ILasU- T/1 REFERENCE
LaTION haTIO BRL PaGR

Helmet, aircrew, winter

wear B=9 medium 0.8 Iv 31
Inner vinyl hood for

rocket fuel handler medium 0.8 Iv 31
Flight helmet Py large 0.8 v 31
Firefighters protective

hood A=l mediunm 1.4 IV 32
(12) GLOVEs
Leather gloves B-34 medium 0.2 Iv 32
Very light flying gloves,

mosquito resistant K-l medium 0.2 IV 33
Glove insert, 75-25 wool-

nylon medium 0.2 v 33
hayon insert, brown medium
Inner rubber glove Mo=-2 medium 0.2 vV 43
Navy four finger glove Albl-l  medium 0.2 Vv 43
Glove set: wool insert,

sheepskin glove MA-1 medium 063 IV 33
Wool glove insert, olive

drab medium 0.3 Iv 34
Flying gloves for anti-

exposure suit F-1 redium 043 IV 34
Brown leather glove ilG=123 mediun 0.3 V 43
Gray wool glove Fotiaire

#8,new pattern medium 0.3 vV W

Glove assembly bkl nedium 03 vV 44
Wool lined leather glove '

(industrial purpose) 1.16 0.6 V46
Leather flying gloves, .

wool insulation,

rubberized fabric nobins 1.1 vV 50

gauntlets
(13) MITTENS
Insert, horsehide Ne=2 wmediwn 03 v 34
Insert, wool knit, brown mediwa 0.3 IV 34
Insert, aircrew, blue Ne3Aa mediwm Oely IV 35
Inflatable mitten, not

inflated medium Cely IV 35
vitten set: brown wool

insert, leather mivten Ma=1 medium Ol v 35
One-finger mitten, leather,

chamois lined Fotiaire medium Ol VvV W4

#10,new paviern

»




Da0rI L0 T Y ¢ slad ASIGHD JHICKNASS ‘IW3U- T/1 REFERENCE
TION RaALIVLART 24y
l a\i-. Im qlg

Une-finger wmitten, Fotiaire
aluuinized fabric #9,new pattern
(asbestos) Jia inediwn 0¢4 v ooy

One-finger iuitten,leatiisr,
Byrd cloth insulated Fotiaire
#5e06W pattern medium Oe4 vV o4
vne~fingexr wwitten,leathsr,
insulation; 2-;lass
cloth, l-rubber layer, Fotiaire

not inflated #6,01d pattern Ol V45
vne~finger wmitten, leather,
insulation: 2-3yrd Fotiaire
¢loth, 1 rubber #1y new pattern mediun 0.5 V 45
layer
vne-finger mitten, Fotiaire
leather, 2 aluainized 43, new medium 0.5 vV 45

rayon, 1l rubber layer pattern
mitten set: brown wool

insert, nylon witten Nela medium 0.6 Iv 36
Lxperimental mitten set:

brown wool insert,

leather mitten (lia-1),

experimental exposure

suit witten medium 0.6 Iv 36
One-~fingexr wmitten, leather,

insulation: 2 alwiinized

rayon, 1 ruober layer Fotiaire

inflated and not in- 47, new medium 0.6 vV 46
flaved pattern
anti-contact mitten Navy medium 0.6 v 46
One~fin_er mitten, leatiher,
insulation: 2 4lass Fotiaire
cloth, 1 rubber layer, #6, old medium Ceb V45
partially inflated pattern

One-finger mitten, leather,
insulation: 1 3yrd cloth,
1l aluwuinized rayon, 1 Ffotiaire

rubber layer #2 new pattern medium 0.6 v 47
Jne-finger mitten,
leather Fotiaire
+9a, new
pattern mediwa 0.6 voo47
Lown filled mitten for uotyle II,
encepsulated clothing riodel I 0.32 0.6. Vv 46




DisCrIFTION Py £ oldh WSIGHT [AICKNESS INwU- T/I REFIRENCE
LaTION FATI0 Sakl LAGE

L35, 1IN CLO
Experimental, down-filled

mitten for encapsulated .

seat survival clothing ‘ 046 v 48
witten set, arvic wear wedium 0.7 Iv 37
Jvne finger mitten, '

leather, insulation: fotiaire

2 sunbak clotn, 1 +8a,new pattern wedium 0.7 Vv 47

rubber layer
wxpaerimental nsavy
witten N-4B mediwn 049 Iv 37
otandard At asscizblys
wool knit slove,
leather shiell a-1lla,
inner blue mitten, N4 medium 0.9 v 48
outer leather mitten
Antie-exposure suit
mitten with wool

insert for air- 0.9 vV 48

inflatable anti-

exposure suit
Arctic mitten with OD

wool zlove insert medium 1.0 Iv 38
wtandard witien for iD=l

(wool insert, nylon- medium 1.0 Iv 38

neoprene inter mittven) mediun 1.0 v 48
sxperimental down-filled

mitten wmedium 1.0 VvV 49
éxperiwental curved one-

finger, bristolite type 2 medium 1.1 V 49

sealed witten
Down~filled mitten for Style 1

encapsulated clothing iwdel Il 0.27 1.1 vV 49
anti~exposure suit witten,

spacer insulated,

atvachad to air-

inflatable anti-

exposure suit D=2 1.1 Vv 49
(14) wOCKs
Black lizht weiyght

ribbed cotton socks medium 0.3 Iv 38
sxzarimental lambskin mediwm 0e3 III 25

80(.8
Light weight wool knit

socks medium 043 IV 29
sodiun weight wool

knit socka ' medium Oe3 Iv 29




DESCRIPLION ' SIZE WAIGHD THICKN:ESS INSU- T/ REFERENCE
LATIQN RATIO PART 2AGE
iss, ___ IN. ClP

Heavyweight wool

knit socks 0ol 4y
25=75 cotton=-wool socks 0e5 39
100% wool socks with

pull strap (wool felt

duffel) 049 42

(15) SHOLS

High rubber overshoe MC=1 0.3 41
Black dress shoe, Oxford 40
Black Gl service snoe,
ankle heignt, for iD-l 0.3 39
use
Intermediate flying shoe a=17 0.3 26
Black leather service shoe 40
Intermediate flying shoe  Hood 27
A-17
High rubber overshoe N2 4

(16) BOOTLS

Experimental, sealed

insulation, leather

boot
Cowmbat boot, leather,

flying wIL 13-11077A
Flight alert boot
Felt alert boot Chippewa
Experimental alert

fligzht boot, full

leather sole with

patch of rubber cemented

to outside sole
Experimental alert flight

boot, leather mid sole and

full composition rubber

and cord inter sole
Experimental alert flight

boot, leather mid sole and

synthetic sponge rubber

outer sole
ixperimental flying boot Dahner
Zipper laced flying boot  MC-2
Flying boot with

Jaran spacer A=17
Fen's mukluk N-1B
Men's mukluk,survival




) D&sCHIPLION Y P SIZ8  JALGIL PHICKNSSS INSULa= T/ HAFSRANCE
LION  RALTO PaKT PaGE
k35 IN, GO _

Flyind boot without

caran spacer A-17 medium 0.6 III 27,28
sealed insulation boot Hood 3 medium 0.7 II1I 28
Standard heavy flying

boot a=17 wedium . 0.8 v Ik
ixperimental flying

boot, Insulite, wool a =17 mpdium 1.0 v 42

felt wid sole .
Bristolite boot medium 1.0 Iv 45

Standard wool pile
insulated flying
hoot, cork-rubber

mid sole A-17 medium l.1 Iv 43
White rubber boots Hood 1.4 v 52
Down filled boot for Style II

encapsulated clothing Model l.42 1.5 v 52

Be idDIUl4 (BODY) CLOTHING (le5-3.0 clo)
DaoCRIZIION IYPs SIZE NEIGHT THICKNESS INSULa- T/I KHEFERENCE
TION  RATIQ Parl PAGE
L33, IN, CLO
(1) UNDERYEAR
One-piece cellular

vinyl sponge coldbar

suit WCORDC medium 1.5 Iv 10
Two-piece coldbar suit T-53 ihed-reg 1.8 v 12
(2) ANPI-EXAOSURE SUITS
Zxperimental anti-

exposure suit Clark medium 1.7 Iv 15
anti-exposure suit

with spacer AL wedium 1.9 v 18

without spacer AML medium 2.0 v 20
Quter impermeable suit AML~DL redium 2.0 111 15
Sealed insulation suit,

front zipper medium 243 111 12
(3) LINERS
One-piece polyurethane

liner Convair medium 0.27 1.6 0.169 v 1
"Eskimo Brand“, two~ .

piece liner Brooks wed-reyg  3.42 036 1.6 0.225 v 25
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DESCRIFTION TYEE SIZE WEIGHT THICKNESS INSULa- T/I niEFEHRENCE
TION  RATIO BRT BAGE
Gl

ml m'

*Winterseal® two-piece

liner Refrigiwear med-reg 2.31 0.275 1.6 0ed72 V25
*Dutchess® Flite wear Dutchesas

. T=500 medium 1.87 0.185 1.6 0.116 vV 25

*Refrigiwear" jacket

and trousers Burnett med-reg 0.285 1.7 0.168 Iv 20
Urethane plastic

insulated jacket and USh-W-200 medium  1.99 04295 1.7 0174 v 26

trousers
*Wundervear® two-piece

1004 dacron liner,

3X3 construction Shelly medereg 2.51 0375 1.8 0.208 v 26
Dacron insulated jacket

and trousers UsH=¥«200 2.1 v
*Wunderwear® two=-piece

100% dacron linerx,

X4 construction Shelly wed-reg 2.90 048 24 0,200 v 35
(4) ONE-PIECE COVARALLS
Experimental down-~filled

coverall 34AC medium 5.53 0453 1.8 0.294 v 33
kxperimental rayon

acetate coverall D34 med-reg. 558 0.48 2.5 0.194 vV 36
(5) ONE~PIECE FLYING SUITS
Electrically heated .

flying suit Cc-1 medium 1.6 II 10
Lightweight fiberglas

flying suit B-78 medium 2.0 III 14
Lightweight, quilted,

milkweed filled

flying suit B-78 medium 2.1 IITI 15
Down=filled suit with

hood, trousers iHagan 710 2.7 vV 34
(6) TWO-FICE FLYING SUITs
Alpaca wool flying

Jacket and trousers Be-l5,4-1l1 med-rog 06295 1.5 0.193 I 9
Flying jacket and

trousers B-15B;A-11B med-reg 1.6 II 6
Flying jecket and

trousers, thermal

cloth interlined B-15B;a-11B med-reg 1.6 I 9
Alpaca wool flying

suit B-48~-A2 med-reg 1.6 I 9




DESCKIPIION TYPS SIZE EIGH! THICKNSSS INSULi- T/I REFERQUE
CION _ RaTIO BART SGE

reavy flying jacket

with hood and trousers,

wool pile interlined N-2;D-1 larye-

regular .1l 04345 1.6 0.216 Il 9,10

Dynel batt jacket

and trousers UeS.Rubber med-reg 0.2 1.6 0,150 Iv 20
Heavy flight jacket

and trousers N=3;D=1 med-rey 1075 1.6 v
Jacket and trousers

for extreme cold

weataer Navy 8e 63 0434 1.6 0.213 v 34
Alpaca flying suit BelB-a3 med-reg 1.7 I 9
Unifoam (polyurethane)

jacket and trousers. WCHDC med-reg 0.285 1.7 0.168 Iv 2
Leather shaarling

jacket and trousers med-reg le7 I 9
RCAF flying suit,

jacket and trousers  aCaf

zipped together Z0NE VII med-reg 6.63 0.305 1.7 0.177 v 31
Flying jacket with

hood and trousers N=-3;F-1 med-reg 9.45 0.315 1.8 0.175 II 10,1, 13
OQuter parka and

trousers (M7 large-med 1.9 II 12,13
Heavy flying shirt

and trousers Ne2;4-1 large~-med 1.9 III ~1ié
wilted parka and

trougers B=9;4-8 med-reg 1.9 I 10
Field jacxet and

trousers large-reg 1.9 v 21
alpaca wool parka

and trousers B=1l;4-10 wed-reg 2.0 II 8
Flying suit for use

with K-1IV Navy med-reg 0.2y 2.0 04145 v 22

Navy flying jacket

and trousers with

buttoned-in liner Aa-l;X-54 med=-reg 8.48 0415 2.0 0208 v 28
doven urethune jacket

and trousers (LeWe

Foster) =3 3695 0419 2.0 0.095 vV 30
Heavy jacket and

wrousers(L.w.

Foster) He34 5.00 04345 2.0 0.173 Vv 33
Navy flying Jjacket

with hood and N~24;D-1 eoxtra large 0345 2.2 0e157 IIr 17,18

trousers
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DESCHI PTTON TYPE SLZE WEIGHD THICKNESS INSULa- T/I REFERENE

L3S, INe LATION RaTIO PaHl PAGE
CLO

Heavy aircrew jacket

and trousers N=3B;F=-138 large-reg Ge45 0.315 244 0.131 . IV 24
Experimental flying

jacket and trousers

5/16" thick N~2;D=1 med-reg 9.11 0.345 245 0.138 v 36
Heavy,white parka and
trousers(LeWe By 6.63 0437 2.5 0.148 vV 35
Foster)
Modified parka (i4)
and trousers of 6.11 0.30 245 0.120 vV 35

ground crew
climatic clothing
Experimental polyure-
thane field jacket US Rubber
and Type F-l Dayton
troussers Rubber 0.38 2.7 o1 IV 24

(7) SPUCIaL I'LEMS

Fiverglas filled A=1l
jacket Drybak laurge-reg 1.7 I 7
“Jacket 4" of ground
crew climatic
clothing, and o 9441 0e325 1.9 0.171 v 37
trousers
Fodified (sealed
insulation) uet-lue-

Down pressure suit C3U=-5/P 2.0 Vv 21
wxperimental downe
filled coat Hagan we dium 2.64 1.05 2.2 0477 v 39
Lxperimental down-
filled coat Hagan 2.64 1.05 2.8 0.375 Vv 39
DESCRIITION Y #3 SANIKIN  WEIGHD THICKNASS INSU- T/I REFZRENCE
CLOTHING  0Z. IN. LACION RALIO  RanT BaG
CLo :

(8) oLinPING BaGs

Sleeping bag - life
raft combination,
seneral Uire and

fabber Co. Hamat none 2.4 v 27
Casualdy bag 108 heavy asseidbly 245 I 13
Sleeping bag on a=3

mattress, fluffing

10 4 @u;M-1  Heavy assembly 52 2.6 III 22
sleesing bay Q=1 neavy assembly 52 2.7 III 22
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s 20 L0k IYEu sl LTl JSIGHD  (HICANSSS INsU- T/I  HEFERENCE

ULl T VZ. IN. LATION RalI0 OuRT Paull

sxperimental poly-

urethane deriva-

tive filled slecping underwear 2.7 v 41

bag
sleeping bag cn a-3

mattress Gijli=1 underwear 28 2.8 III 20
Sleeping bag,Tnurstone ‘gijli-1 underwear 36 2.9 III 20

liner, on a=3 uatiress
oleeping bag - life raft

cowbination, deneral

Tire and iubber Co. Hawat heavy assembly 3.0 Iv 28
sleeping bag on a-3

mattress ‘Yrielim1 underwear o2 3.0 III 21
olzeping bag on A-3

mattress alijiu-1 underwear 36 3.0 III 20
() FsaDGiak LBSe
Down-filled detachable

hood 106 v 42
sxperimental flying

helmet in=3 242 v L2
Flying helmet a=3 2¢5 v 42
Flying helaet iA=2 2.7 v 42
(10) BoOLS
Down filled boot for

encapsulated Slyle I

clothing kodel II 1.1 1.8 v 52
Lxperi.ental down filled

boot for encapsulated

clothing 1.9 v 52

. Ce HaEaVY (BODY) CLOTHING
wIZE LB3e

(1) TW0-PLiCE FLYING SUIIlS
Experimental one-piece

down-~filled suit

(encapsulated Style I 2.60 0,72 3.0 0,186 v 37

clothing) dModel II
Flying jacket (N=-3)

and trousers Niemi med-reg 7.84 0466 " 3.3 0,2000 V 39
Experimental two-piece

down-filled suit Style II

(encapsulated Model I 3+85 04,77 3¢5 0.175 v 38

clothing)




ESCHIETTN YFE WANIKIN  WRIGHP THICKNESS INSU- T/I REFERENCE

CLUDHING LaLfTON RATIO PaKI PAGE
0Z. oLO
(2) SLAEPING BaGS
Sleeping bag on A=3
mattress Qi M=-1 underwear U4j 33 III 20
Sleeping bag on A~j
mattress Ven Veen urderwear 50 I v 28
Sleeping bag on A-3
watiress, fluffing
10X Qs -1 underwear 52 3l III 21
3leeping bag on 4~3
mattress Qs M-1 underwear 48 3e4 III 21
Sleeping bag Van Veen underwear 50 345 v 28
Zxperimental sleeping
bag 3501:13 underwear 3¢5 v

Sleeping bag, Thurstone

liner, on A-3

mattress QM; =1 underwear 52 348 III 21
100% down~filled

sleeping bag

(having been MC-1 3.8 v n

pressure packed)
1008 down-filled

sleeping bag rio=-1 Lely v I}
Sleeping bag Qu;A=3 heavy

assenbly medium 7.0 II iy




SECTION 3

COMPARATIVE TECHNIQUES FOR MEASURING THERMAL INSULATION OF BODY
CLOTHING

In part 4 of this series of thermal insulation of Air Force body clothing*
(ref. 4) the individual values reported in the catalog were based either on
separate measurements of the items, or were derived by a difference method for
multilayered assemblies. Although this difference method yielded values which
were reasonably reliable and representative of the clothing insulation as worn,
the method is not devoid of error nor free of technical criticism. To deter-
mine the reliability of the values obtained by such a method we decided to
compare the catalog value (or sum of values in case of multilayered assem-
blies) with the mean valus actually obtained by total assembly measurements
on the copper manilkin., Results of this comparison for light, medium, and
heavy insulative clothing assemblies are presented in figure 1. As indicated
by the mean curve and degree of scatier of individual points, the values in
general show reasonably good correlation betwsen total assembly values ob-
tained by the difference method and those determined with the total measure-
ments, The results are based on 58 comparisons. Eleven tests were conducted
with light insulative clothing; thirty tes’s with madium weight clothing and
seventeen tests were conducted with heavy clothing., GCreatest divergence from
2 linear relationship between measured vs calculated (catalog) values is
indicated in the light clothing zone, with slight divergence also occurring
in the heavy clothing range. Best correlation is obtained in the medium or
intermediate weight clothing range. The relationship is illustrated in
figure 2 vhere a similar correlation is shown in terms of the corrsction
factors. In this graph the body insulation (Ig) in clo is first obtained by
simple addition of the selected clothing values. This is then multiplied by
the corresponding correction factor to yield a corrected or actual therms]l
insulationg which would result if this particular assembly were tested on the
copper manikin,

By using the above procedure, the catalog values will yield more
acourate and quantitatively reliable predictions of human tolerance time for
environmental exposures. For operational field use where insulative testing
of protective clothing on physical models is not possible the recommended
procedure for using these catalog values should prove practical and valuable,

#* Body clothing includes insulation covering the arms, legs and trunk areas.
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SECTION 4
LAUNDERING EFFECTS ON CLOTHING INSULATION

Tests with & number of clothing items, particularly underwear, were
carried out to study the effects of laundering on thermal insulation. The
clo value of a new clothing item was determined in a test series on the
copper manikin, Then, this item was laundered and dried ten times. In a
second test series on the physical model, using approximately the same test
conditions, the thermal insulation of the layndered clothing was determined
and the result compared with that of the initial or unlaundered test series.

Except for a very few cases, where the laundering process may have loos-
ened the insulating material, thus producing more insulating air space,
laundering generally decreased the thermal insulation of clothing. Shrinkage
of the material is possibly the main reason for this decrease. Shrinkage causes
the clothing to fit tighter which, in turn, decreases the entrapped air layers
between clothing and body surface, thus lowering the total insulation. In
clothing with an insulating interlining, tight fit compresses the insulation
material and thus eliminates a part of the small air spaces between the fibers
of that material which again results in decreased insulation.

The fact that laundering also decreased thickness of most clothing items
leads to the conclusion that washing also changes the physical characteris-
tics of the material. We could not study these physical changes in detail,
but we assume, depending on the type of material, the following changes may
oceur

(a) breakage of fibers in nonelastic materials;

(b) shrinkage of individual fibers;

(¢) other changes in the fiber structure.

Figure 3 illustrates the insulation losses due to laundering various
types of undervear. These are expressed in percent of the initial insulation
value. Included below the blocks are brand names of the underwear and, above
the blocks, the type of insulating material used. Three characteristic types
of underwear can be distinguished:

(a) items using synthetic material;

(b) items using an insulating air layer between two layers of material;

(¢) single layer items.

Of the above three groups, single layer underwear is least affected by
laurdering (7.5%). Highest insulation loss was observed in the insulated,
double-layer undervear {(24.5%). When washing this type of underwear the air
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layer is replaced by water. Apparently the two layers of material are not
completely separated after drying, therefore, the insulating air layer is
lost or only partially restored. Much individual variation in insulation
loss was observed in the remaining group of clothing fabricated with syn-
thetic insulation materials (4-33%). Dynel, dacron, bulk orlon and poly-
ether urethane foam showed the least insulation losses., Furthermore, the
type of insulation material, the way the clothing is constructed, and
thickness of the insulation play roles in influencing the effects of laun-
dering., For example, of the four dacron-insulated items in figure 3, two
lost only 4%, the remaining two lost 14 and 16% respectively, of their
initial thermal insulation.
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