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b* Purposeî 

««tí^n.UhXaíSÍOtoTti0n 

2. 

2* Tha "í!“d i?1'“'’ °f ,WOat ■•OMtloni 

DISCUSSION 

None. 

3. CONCLUS TON.q. 

In a temperate zone, summer environment: 

appears tHeüwííã th^accímilati^61?15“0111 °f blister* within the sock. umulation of excessive moisture 

dubbed or not) permlt'dieelpationTi"1*!0" *°le’ “h<,th,r 
or root LtetuP^Ä^Ä 

e. 

ïpp ^"“«jurthi rLÄt^Ärir1^ th*sho*- 
th. eol. i, greater than that^ln °f th” lMther 1" 
light, are not capable of retaining ®oc^a> w°ol, 
«cr««* b7 L. dur1ur. ^.^“Z °f “““l 
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APPENDIX 

I* INTOODDCTIOM. 

the foot dlsabilitlea^which^aãrchin^troope^Buffer* bJ°n blineii for mn? of 
lh particular, bli.t.ra the SaUoTof^nL It 
feet have boon attributed to exceaaiv« tn 1 of th8 
of aoiature leads to tissue maoeratinn «nw Furthermore, the presence 
for interdigital figue ^orth n! » ^»«hle environment 

of dubbing ?o .ho.rînorL^t,i.Irt.t»u"nof‘',*,8Ltr1 ^“tíÍêVí*,^“10" 
therefore come to be regarded somewhat unfavorably by tícoo^ 
of other studies on the relationahin nr DAfu 1x1 course 
alties among marching troops the oonortuMtw th* development of foot casu- 
beliefe to teat. P ' th* opportunlt7 «• available to subject these 

?.. CONDITIONS » 

marching «'am! VuVhl°h t,M 

d”iL8U0*t:Sr.,'dr*Ver“6d UPP'r’ “"PO»1«»" -olo "are^i.aue^.^intervale 
Äort bíSe^TíoS of 6i hîuÎ“ ^ 
procedures before and after enrh or l^ch were allowed. The observation 
The use of powder was not permitted1*0 Th^mareMapproximatf1>y 30 minutes each, 
country, oni-third on ïoncreïf roal* oI^S e,COüra°lãy over rollin« 
road, and one-third on unimproved dirt road^Wate^ríT^ ^ ^ 

îroiiï\z: ixad 

SÄT,Ä.^oXly*idTVT^ 
the eun. The te.t group o^eVal-rÄr“”* ^ 

3. RESULTSi 

Amount and Effect of Sweetly 

rubber d^beUe^The^cÄlh^ T - ^n boot of 
cloeed eook beforê and an,r^ ^h ,L . ^ l0Dt‘ ‘ ^ wel«hi^ «>. 
»ae readily determined. The reaulte’of * ‘otal amount of accumulated sweat 
Table 1, indicate that the aweftíní ! aeries of observatione, shown in 

vary at least from 2.0 to 8.5 grííf pe/houT dlfferent ra6n **7 fii-ama par nour, at the temperatures encountered. 

eation biwee^e’fooriJrL^hT08^““ í°r’0,rnln^ ^ ^frenc. in 
only on. iïZ.c. did 1hi“Sî*w«rl^ ^ "ï th* °n0 I» 
other, and in no instance w«« *h ing rubber bc'ot aöeni warmer than the 

f..t L.oci.i.r.£X™ .rr^^tor Zàtrz , 
in connection with th. Increaeed accumulation of illture. V,lop 

Incl. - 1 - 
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(3) Somo aubjecta who did report burning of the solea of the feet 

asserted that the burning was not associated with the wearing of the rubber 

boot, but was noted instead during rest periods rather than during actual 

marching. This suggested that burning may be a manifestation not of sweat 
accumulation, but of the presence of an excess of intercullular fluid in the 

dermis or epidermis appearing as a circulatory phenomenon, in the lower ex- 

tremities of men resting after exercise. Since the volume of such fluid 

would be too little to detect by volume displacement, an attempt was made to 
test for its presence by injecting 0.1 cc of saline intradermally into the 

soles of subjects who noted burning and into the soles of others who did not. 

in the expectation that absorption of the fluid introduced might occur more 

rapidly in one group than in the other. Unfortunately, this proved unsuccess- 

rul since it was not possible to produce blebs on the soles of the feet in a- 

standard manner, and the thickness of the epidermis interfered with accurate 
assessment of their rate of disappearance. 

TAfiLS 1 

aiount and rats of foot sweating of troops 

MARCHING IN A WARM ENVIRONMENT* 
DAY OF TEST 

MEAN SHADE 

TEMPERATURES 

NAME 

Woo 

Fir 

Wea 

Vos 

Buf 

Phi 

Woh 

Sin 

Cru 

24th 

D. B. 83°F 

E. H. 55* 

SWEAT ACCUMULATION 

Hrs.) 

12.2 

15.0 

20.7 

24.5 

"29.0 —- 

35.5 

36,9 

37.1 

54.5 

£5th 

D. B. 84°F 

E. H. 59* 

SWEAT ACCUMULATION 
—(GRAM5/6Ã Href) 

14.5 

25.0 

33.8 

29.5 

32.6 

41.8 

43.2 

29.5 

55.0 

MEAN SWEATING RATE 

FOR ONE FOOT 

-tëfiâfc/HSÜ__ 

2.0 

3.1 

4.2 

4.2 

4.7 

5.9 

6.2 

5.1 

8.5 

Incl. 
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b. Retontlon of Sweat by Footgear» 

81mllar Jí°f hy 8ho08 was estimated in a manner 
hí^^and^í d68Crib9<^ above" Each subject wore the rubber boot between 

aîôeTeÏe Seiâhed T ^ ^ 0miUed 11 on the oth«r- B°bb the sock înd 

ääSI 9 ? 
Sæ SE 
while aíma af íuZ“? * 4 4 fact that no «oistuTe was picked up from the foot 

SiSrE“ " r:P^-’ 
for ÄST^'o^uöt ^hl)^ ^ » nra 10 “ OT« 75¾ 

TABLE 2 

t DISPOSAL OF SWEAT BT FOOTGEAR 

ffoaparlson Between Changes in Sock and Shoe Weights Whan 
ia Trapped in Sock and When it is not Trapped 

(Data are ix. 

MEAN SHADE ‘ 
TEMP ¿RATURES 

DAY OF — 
I^T DoBo°F. R^H.îS SUBJECT 

10' 85 

U 86 . 

12 • 88 

13 86 

M i’a n 

60 Woh 
-- --.,. Bol 

Woh 
Bel 

64 Woo 
Voa 

62 Woo 
Vo« 

grama) 
CHANGE IN 

SOCK WEIGHT 

RUBBER BOOT 
W0ÜÑ OMITTED 

+ 28.2 4 12.8 
+ 30.6 4 6.8 

♦ 31.7 4 13.3 
4 26.3 4 6.9 

4 16.7 4 I8.7 
4 46.9 4 20.7 

4 12.7 4 13.8 
4 50.9 ♦ 21.7 

4 30.5 4 14.3 

Sweat 

CHANGE IN 
SHOE WEIGHT 

RUBBER BOOT 
WORN OMITTED 

8.5 4 ' 5.7 
12.7 4 5.9 

7.6 4 19.8 
10.9 ♦ 5.9 

9.6 - 1.6 
12.1 4 14.7 

.7.2 4 4.5 
8.5 4 17.5 

9.6 4 9.1 

Incl. 
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rsUlned b^the'.hôe'’'”'?^ ^ ^ th* P^owUg. oí »ol.tur. i wv, Aiie^ oy ine anoe. To do this ons must assume that the foot swaat« at th* -n«. 
rat. on t.o .ucc.iv. day. and that th. pr.,.nc, oí th. rubber 3d’.‘ not ai^ 

?hbb thlZtlW b00t 18 WOrn *ith ^ «oS^d8 iSoe^gJÄ/th^8* 

Tabus 3 

R2TÊHTI0N OP SWEAT BY SHOE AND SOCK 

SUBJECT 

Woh 

Bel 

Woh 

Bel. 

Woo 

Vos 

Woo 

Vos 

• AEPUNT OF 
FOOT SWEATING» 

(Grams) 

28.2 

30.6 

31.7 

26.3 

16.7 

46.9 

12.7 

50.9 

INCREASE IN 
TOTAL SHOE 

AND SOCK WEIGHT^ 
“_iGrams) 

18.5 

12.7 

33.1 

12.8 

17.1 

35.4 

18.3 

39.5 

PROPORTION OF 
MT kriTÁIMEb 

Bï^SHOE AND SOCK 

65.6^ 

41.5Í 

104.5* 

48.5* , 

102.5* 

75.5* 

144.0* 

77.5* 

1 

, t 
' Í 

1 

'ii 
«i! 

MEAN 30.5 

RATIO OP THE MEANS - 76.5* 

33.4 

^Determined when rubber boot warn as the increaaa in nmW „.«„kt 
«D.t«-^n.d whan rubb.r boot not »rn. 

Inol. •V-4 • 



* J. Th? data# whlch are onljr «approximations, indicate that a large 
a*.?* ^ “ûi^ure from sweating of the foot actually remains in the shoe 

and the sock and does not get to the outside. In those instances in which the 
and 8fck actually weighed more than the amount of sweat measured when the 

2l<Z *Maa+WOrn' ^ !! .likeajr that th* rates of the feet differed 
during the two tests and that some of the road dirt picked up by the shoes was 
not brushed off, 

(4) Dubbed shoes are compared with undubbed shoes both with regard to 
their own capacity to adsorb moisture and with regard to their influence on th. 
»ocumulAtion of yoi.tur. .Ithln th. .ock. Th. 
and worked in well. It is apparent from Table 4 that there is not a great differ- 
ence ootween the weight increase of the sock or the shoe whether or not dubbing 
ÜJÜÍkín* th®r0fore> doaa not appear to affect significantly either the 
permeability of the shoes or their capacity to adsorb moisture from the foot 
surface. 

table 4 

STiTT OP DUBBING ON THE RST3ÍTI0N OF' SWEAT BY FOOTGEAR 

éomparison of Increase in Sock and Shoe Weight Due to Sweat 
Accumulation when Dubbed and New Undubbed Shoes are Worn, 

DAY OF TEST 

2$ 

29 ‘ 

30 

31 

32 

(Mean of 4 Subjects)« 

'MEAN SHADE 
-TEMPERATURES 

'kB.OF R.H.* 

71 

77 

77 

S3 

66 

77 

56 

46 

53 

47 

Dubbed 

N 

■ 

Undubbed 

- ■ 

INCREASE IN WEIGHT 
SOCK SHOE 

(GRAMS) (GRALS ) 

io.o 

7.7 

7.8 

9.0«« 

8.8 

9.8 

6.2 

6.0 

9.8 

9.2 

♦Troops marched 13.7 miles and wore their shoes 6¿ hour®. 
**Mean of 3 subjects only, 8 

incl. 
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rin« trv re?-ût^ve ^crease in weight of the sole and upper of the shoe 
^i8tur8 ^cumulation, was estimated by weighing a shoe before and after a' 
vír 88Ve;i5f tí8 u^er froa the «cl«, weighing again to obtain the coa- 

*he wíiffhÍM"1 / ^ ^ighing th* flh0# hAlvM twelve hour8 later to determine 
TiblI ^ÎLiÎ ?K0f as A consequence of equilibration with the ataosphere. 
Table 5 show* the resulte of such weighings on two different shoes. P 

TABLE 5 

DISTRIBUTION BETWEEN SOLE AND UPPER OP 1C ISTURE 
ADSORBED BÏ SHOES DURING UARCHINO 

(Data are in Graas) 

Weight gain of shoe during march 

Weight loss of upper after 12 hours 
at room temperature 

Weight loss of sole after 12 hours 
at room temperature 

Total weight loss due to evaporation 
of accumulated shoe moisture 

Weight gain not accounted for 

SHOE N0.1 

18,0( 

8.9 

5.5 

SHOE NO.2 
1-^ 

16.0 

6.9 

4.8 

14.4 11.7 

3.6 4.3 

upper of tÃo^iToSTã0 ^ th* 
the leather components ^? the sole ia MS® Sh°e whil® the w®1«ht ^ 

SÄr^Ä-- Ä ~ r " - 
ebundeutl, th*, th. dor..l but under otl»r íífl™ reeírL ÍT Äj. 

(1) Kuno,!. - Th. Ph/elology of Hu«*, Per.plr.tion, JU Churchill, LTD, London, 1934, 

V 

Incl. 



¡TABLB 6 

WBIQUR OF 00 UPO NEKT PARTS OF SHOÏ 

(Grans) 

NON-LEATHER FORTIOM nr aniv. 
Composition outsols 

Composition haal 

Uetal shank 

168.5 

124.5 

pr^quinantlt leather FORTTON of snr.^ 

Mldsola and filiar 131,5 

Insole,welt, filiar 
and canvas -147.5 

leather upper» 

Total Weight Exclusive of Nails 

325.5 

791.6 

41* 

36* 

2j 

100* 

»ock. »or. ÎÏ4 ÄoOTd’ t/PM 01 

Incl. 



gPE OF snnr 

Wool, light, woven, O.D. 

Wool, light, knit, O.D. 

Cushion sole, 73-531824 

Cushion sole, 7>531828 

Wool, heavy, white, 73-532238 

Wool, ski, 73-534403 

WEIGHT 
BEFORE DRYING 

33.8 .Gma..;, 

42.8 » 

42.7 " 

43.3 " 

5Ö.4 - 

77.3 " 

WEicirr AFTER 
PRYING IN OVEM 
¿OR 24 HOURS 

AT 500C 

31*1 Goa.v 

3Ö.0 » 

38.9 * 

37.7 - 

53.2 

70.2 » 

tOlS'i URE CQNTCTJT 

PERCENT OF 
INITIAL weight 

7.93Í 

11.2^ 
8.8Í 1 

10.8* 

*" 9.7* 

9.1* 

their maxtonim adsorptive c ipacity 8°Aft Were lí®“ 8oaked ^ water to determine 
°r 3 hours at room temperature to narmff a??k^n8» the socks were allowed to har 

evaporation undoubted^oTcmí^d duíiíf + 11 aUffaCe water to drip o??! slmï 
approximately 76°F. D B Sí o ud thla P«ri<>d since the room 
shown in Tab!« a . ^ R,H* Th« amount of water »conditions w< 

Incl. 



I 
TABLE 8 

WATHl UPTAKE OF SOCKS AFTER THOROUGH SOAKING 

TYPE OF SOCK 
WEIGHT 

BEFORE DRYING 

Wool, light, wovon, O.D. 31.5 Goo. 

Wool, light, knit, O.D. 4I.9 "• 

Cushion solo - 73-531824 37.8 " 

Cushion solo - 73-531828 41.9 * 

Wool, heavy, whits - 73-532238 6O.6 " 

Wool, ski, 73-534403 75.3 " 

WEIGHT 
AFTER WETTING 

71.5 Gas. 

86.0 " 

97.7 " 

11Q.Í » 

139.9 " 

170.5 " 

WATER CONTENT 

PERCFNT OF 
INITIAL WEIGHT 

126.9* 

105.2* 

, I58.4* 

• 163.9* 

130.8* 

126.4* 

- 9 - Incl 




