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PREFACE

This repor t  was prepared  by the Navy Clothing and Text i le  Research
F a c i l i t y  (NCTRF ) under con trac t AFCEC P . O .  7 7 — 02 , Job Order Number 414N—
30— 06 , f o r  Civil and Environmental  Engineer ing  Development O f f ic e
(CEEDO) , Detachment  1, ADTC , Tyndall  Air  Force Base , Flor ida.

Th is report summarizes work done between October 1976 and September
1977. Mr C. Zemme as the lead project manager at NCTRF and Mr N. Bailey
of NCTRF was the project leader. Air Force project managers (during
successive per~ ods) were Major B. Pease , Mr N. Knowles and Mr L. Redman .

The following contributed to the success of this investigation :
M r .  S. Bernstein and Mr. K. Spindola of NCTRF ; Mr. J. Jones, Endicott
Johnson Co., Endicott , N. Y .; Mr. D. J. Kaufman , Uniroyal , Nauga tuck ,

CN: Hr . F . Calafano and Mr R. Dean , Servos Rubber Co., Rock Island , IL.

‘Ihe A ir Force and Navy crash crew personnel who recorded their
experiences with standard and test firefighters ’ boots , and their
chiefs who monitored the evaluations deserve a substantial share of the
cred it for the information in this report. They include: Fire Chief K.
L. Johnson , Naval Air Station , Oceana , Virg inia Beach , VA; Fire Chief D.
K. Young , Naval Air Stat ion , Cecil Field , Jacksonville , FL; Fire Chief
Price , Naval Air Station , Miramar , San Diego, CA; Major Gott , Direc tor ,
Chanute Air Force Base , Fire f i ghters ’ School Rantoul , IL; Fire Chief W.
Million , Eilson Air Force Base, Fairbanks , AK; and Fire Chief Goodwin ,
Tyndall Air Force Base , Panama Ci ty FL.

This repor t has been reviewed by the Information Officer (01) and
is releasable to the National Technical Information Service (NTIS). At
N I S  it twill be available to the general public , including f orei gn
P - ’ t i ons .

This technical report has been reviewed and is approved for publica—
t i02,.. -
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SECTII’N I

INTRODU C-I ION

Navy C othing arid hos tile ~i o s c d a r c h  F a c i l i t y  (NC TRF)  tes ted
k n e e — l e n g t h , i n s u l i t e c i  f i r e m e n ’ s c r a s h ~— c r ew r e s e m , ’ ioot s  and a luminized
spats it six Military Air Field s in co itinental Col d States and Alaska
at th~ request of the Commander , Civil and Env i rc cnt~~l Eng ineering Devel-
opment Off ice , HQ ADTC , Tyndall Air Force Base , F lorida . The work
was done to de t e rmine : ( I )  t I ’  re ]ativT. effectiveness of insulated
f i r e f i g h t e rs ’ boot s  versus  sL~tis~ird f i r c f i g ht e r s ’ boots des ignated  Type
II , Kne o— L eng th  bo~~~s , F i remen ’ s of M IL—B—2885;  and (2)  the usefulness
of a l umin ized  r c i ,l e c t i ve  spats  f o r  p r o t e c t i o n  aga ins t  rad iant hea t
energy (1 .9 gca l/ cm2/ sec )  emanating f r o m  J— P4 and J—P5 ;iirplane fuel
f i r e s . The insulated  boots  are  s imi lar  to s tandard f i r emen ’ s boots
excep t  t h a t  they incorpora te  a layer of any one of th e  fo l lowing insula-
t ions around  the foo t  and ankle :  i,ir e th a ne  foam , wool f l eece , or v i n y l
foam . In a d d i ti o n , they con ta in  a 3/ 8 — i n c h  t h i :k n e ss  of fe l t be tween
the outsole and steel midsole .  Both s tandard  and in su la t ed  boots have
outer sheets of isoprene rubber and contain steel s a f e t y  toes tha t can
pro tec t against 75 foot—pounds impact. The steel midsole is intended
for pro tection against juttIng nails and spikes sometimes encountered in
hazard areas.

The test subjects, Navy and Air Force crash firefighters , wore
the commercial insulated firefighters boots and reflective aluminized
spa ts for 4 months during severe training exercises and routine details.
At the term ina tion of the test, they completed a detailed questionna ire
(see the appendix) and compared the performances of test boots with
their own standard boots. Related laboratory information was obtained by
m€osuring the heat transfer rates of the test—boot , standard—boot , and
aluminized fabric spat components. The findings of the study showed
that insulated firefig hters ’ boots were preferred to the standard fire-
fighter s’ boots and that they were more protective against radiant heat.
Refl ective spats were effective but subjects judged them unnecessary in
most fire environments when insulated boots are used . Labora tory  f i nd ings ,
howev ec , indicate reflective spats would be essential if personnel were
t r ap p e d  In a f i re  and absorbed high hea t  I ~isos of 1 .89  g r a l / c r n 2/ sec f o r
30 seconds or longer . The r e f l ec t i v e  surlace must he c-lean and shiny,
however ;  otherwise the beat is absorbed and burns t~~roug li the aluminized
su r f a c e  and fa b r i c .  Based on these f i n d i n g s NCTRF recommends :  the
a d o p t i o n  of insulated f i r e f i g h t er s ’ boots to replace s tandard boots ;  the
inc lus ion  of commercial  spats  as suppor t ing  gear by f i r e f i g h t i n g  facili-
ties for use against high heat fires; the cleaning of reflective surfaces
of spat s par t icularly and f i r e f ighters ’ garmen ts general ly, immedia tel y
after wear; and the con t inua l  inspect ion of r e f l e c t i v e  su r faces  to assure
max imum reflectivity and protection to personnel at all times.

1
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The purpose of t h i s  : eport  is to discuss the approach and disclose
new f ind ings deve l oped by this stud y which implemented prior recommenda—
tEens (Reference I)

SECTION II

PROCEDURE

The field evaluation required the procurement of insulated boots
Inc lud ing  insula ted  and noninsulated rubber boot component sections from
the three sources: Servus Rubber Company , Rock Island , IL , which insulates
w i t h  polyurethane foam ; Endicot t  Johnson Company , Endicot t , NY , which
insulates with wool fleece; and Uniroyal , Naugatuck, CN, whIch insulates
with viny l foam.

The companies supp lied sufficient component materials for dup licate
and t r i p l i c a t e  matched-se t  testing of insulated versus noninsulated boot
sec t ions for  rel iably rep licate determinations of comparative heat
transfer characteristics. The tests were performed as described in
References 1 and 2. Comparative tests were also conducted on 20--ounce
reflective , aluminized rayon and 6—ounce reflective , aluminized Nomex
fabrics separately and as the outer layers of the rubber boot components
to determine the heat—attenuating effects of the reflective surfaces
when app lied to boot components. The reflective Nomex and rayon fabrics
were obtained from Fyrepel Company, Newark , OH, and Nine Safety App liance
Company , Pittsburgh , PA , respectively. They also provided Nomex aluminized
spats and aluminized rayon spats for field testing.

Test sites , selected to represent a variety of climatic conditions
ranging from subtropical heat to artic cold , were :

1. Naval Air Station , Oceana, Virginia Beach , VA
2. Naval A ir Station , Cecil Field , Jacksonville, FL (six

subjec ts)
3. Naval Auxiliary Landing Field , Fentriss, VA (eight

sub] ects)
4 . Naval Air Station Miramar , San Diego, CA (eight subjects)
5. Chanute Air Force Base, Rantoul , IL (12 subjects)
6. Eielson Air Force Base, Fairbanks , AK (five subjects)
7. Tyndall Air Force Base, Panama City, FL (six subjects)

The Appendix , the comparison questionnaire for determining differences
between the insulated versus standard noninsulated firemen ’s boo ts,
solicited comparative responses to: Overall acceptance of boots and
spa ts, protection , f i t , comfort, traction , mobili ty,  durability, and
injuries and burns attributable to fi ghting fires . The questionnaire
was completed at the end of the 4—month test period . The responses were
correlated witi-’ appearance of the test and standard footwear and spats
Inspected during visits to the test sites and after their return to
NCTRF at the comp letion of the evaluations.

2
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Suh ~~ec ts  sI r e also observed e x t i n g u i sh i n g  t r a i n i n g  f i r e s  of JP—4
- and JP—5 fuels , simul iting crashi—cre v o 1 i r c t  ion -: on hu rn i r iF .  p l anes .

Subjects , their supervisors , and chiefs vere interviewed after the

t r i a l s  about  the performance of their footwear. The test and standard

- 
footwear responses for each site were : iv erag cd , ~.nal yzed , and compared.

3
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DISCUSS ION

Comparing insulated ~ )ts versus standard firefighters ’ boots shows
tha t Navy and Air Force firefighters at all six test sites unanimously
prefer the insulated boots (see Fi gures 1 through 6 and Tables 1 th rough
6). On the rating s:-d&s (Figures 1 through 6) the subj ects ’ means fo r
the In su l a t ed  b o o t s  ~h cos tha t  heat protection responses range from good
to excel len t  wh i l e  t ile  comparative respanses for the s tandard  non in su l a—
ted hoots  f a l l  to fair and inadequate. The insulated—boot means r e l a t i n g
to responst-s (Figures 1 through 6) for general preference , pulling on
boo ts, fit , tra ct I n , inu bility , and comfort also are cons i s t en t ly  superior
to the means of the si sadard  boots.  Tables 1 th rough  6 show every subj ec t
but  one cxpress0d a real  need for  insulated boots .  This subjec t  f ro m NAS ,
Oceai-o~, VA , saw no difference between the two types of boots .  I t  should
be noted tha t these h o oLa  are available in women ’s sizes . In fact , a
f emale test s’ihj~~~t :It t h e  Naval Aux i l i a ry  Landing  Fielu , Fen t r i s s , VA ,
a d j o i n i ng  ~AS Oceana , VA , also found the insulated boot superior.

The wear t es t  showed minor damage to one insu la ted  boot when a wheel ran
over the toe a t  ~~ S , Mir amar , San Diego , CA. But tears and cracks in the
upper boot and the heels were reported in standard boots . These damages are
considered inconsequent ia l  because the median wear of the standard item
at Miratnar is 36 months . At the Chanute AFB firefighters ’ school , whe re
boots  -are exposed to high heat t ra in ing—type  f i r e s  at  least three times
weekly,  the rubber  skins of both insulated and standard boots were seared
and sof tened . Here the rrHdian wear—li fe  for  the standard item is 6
months. At other sites w:ere trainiz.g f i r e  exposures are not as severe ,
Tables 1 through 6 show tha t  the wear—li fe  of the standard boot ranges f rom
12 to 48 months .  Inspec t ion  of worn insulated boots at  the Sites suggest
the test boots would last as long as the standard .

Because of the extrei :~ cold at Eielson AFB , AK , f i re f ighters  indicated
the need fo r  a fe l t  sock similar to that worn in mukiuk—type  a rc t ic  foot-
wear .  To be prepared fo r  night  calls , Eielson personnel complained they
are forced to sleep with three pairs of socks so that they can jump into
the standard boot when summoned suddenly to a fire. The insulated
boo ts, while super ior to the standard in overall thermal protection ,
also require  several layers of socks or one pair of su i table  felt socks
to withstand the sub—zero cold of Alaska.

USE OF ALUMINIZED SPATS

Reference 1 emphasized the value of heat reflective aluminized
surfaces as an effec tive means of attenuating infrared heat. To test the
concept and its acceptance by crash—crew personnel , 6—ounce aluminized
Nomex spats and 20—ounce aluminized rayon spats were worn by subjects
over the exposed upper foot sections of firemens ’ boo ts no t covered by
the pan ts legs. The 20—ounce rayon spats were fastened to t ~e boo ts wi th
leather straps; the 6—ounce Nomex spats used nylon—velcro fasteners.

4
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t - - ;ero b un ] b et : :  f c t e n i n g  sos! n: ecc sui tab r . lUc li ’ath€- r straps s -re
t e l )  sh o r t  and mud COT : r e n i s e d  t l i c  held i c c  st  rengtiI of t i l e  ‘. 1 - I c r ’ ) . As shown in
F ib  le~ I t h r o u g h 6 , rho use of spats was m i n i m a l .  Sub ‘cts f e l  so v were
tot al lv  unu”ces; ; i r v  b e c : : c s e  t hey  ox ; c- - t o  I t o ’  be cor~p lete1’~’ p r o t e c t e d  by t he
boot ifl SUl ~OO - F ] i i  St I l t s  S C C S I U t o  I - u a bother ‘

- ‘c.iuoe they were easi  lv
s o i l e d  d u r i n g  york and d r i l l s  :lnd r c e ; cc  i r o d  ca re  t o ’  a in t a i r l  th e reflectir-
s u r f I I o s  Iw~ s ub j u  t s  , boweot r , c i t e d -i n e d  for e ;at s with the ir:sulated
h o ot s .  I n c on s e q u ’cn r  i a ]  d a y — I  , , — d n y  e> :pe r i  cn ~~e and p e r i o d i c  d r i l l s  r e i n f o r c e ’
the disincli nation of m a s t  f i r e f i  gh r i c , - ;Erso:l r :~1 to  W1 : c r  sp a t s .  Yet  sonc
re- ’ o , ” I i  zed , in the event of unl xpected ‘c t r - u r m e n t  that spats , insulated boots .
and no’, I l— n : a i n t a i n e d  r e f l u c t s  t v e  c u - c r i l les wou ld  be aus  o tot civ ner’sasary f o r
p r o te c t i o n  a : ’a lc I o t  h igh  doso~ of infrared e c e r g . ’ r a d i a t i n g  f ron fire.

FLEA T TRANSFER M EA SUR EMEN TS

H t  t r a n s f e r  m e a su r em e n t s  f , ’i I oo ’-d t i~~~~ p ro - ‘dure  r e p o r t e d  in R e f e r e n ce  1
e n t a i l i n g  t h e  app l i c a t i o n  of a 1.89 gca l/ c tn ” sec h e a t  pulse  to  the e x t e r i o r  of
a component boot s e c t io n  and m e a s ur i n p the  t r a n s fe r r e d  hea t  to it r  i n t e r i o r
s u r f a c e . These u n i n s u l a t e d  and matched  i n s u l a t e d  hoot  compon t~~ acre t e s te l
w i t h  and w i t h o u t  6—ounce a lumin ized  I :vme :~ or 20—ounce  a l u mi n i zad  rayon bonded
to ou te r  rubber  su r f a c e  h o solvent  neoprene cement .  Table 7 shows measurements
of n o n i n s u l a t e d  components  and of lr I: t h a n e — f o a n  i n su la ted  components  from
Servus Rubber  (‘o m p a n v .  Table 8 shows measurements  of n o n i n s ul at e d  components
and of woo l—f leece  i n s u lat e d  components  f rom E n d i c o t t — J o h n s - ’n . Table 9 shows

— measuremen t s  of o c i i i i s u l a t e d  cotnponent :s and of v i n y l — f o a m  insu la ted  components
f rom U n i r o y a l .  Tab le  10 i l l u s t r a t e s  the hea t  t r a n s f e r  ra tes  of a l u m i n i z e d
f a b r i c s  used as spats .iod as ex t e rior - l a y e r s  f o r  the boot component s ec tions
d i scussed  above . Tables 7 t h r o u g h 9 i l l u s t r a t e  the r es idua l  heat f l u x  of
b l i c k  rubber  components  and d e m o n s t r a t e  who foo t  pa in  is i n i t i a l ly  e x p e rl er c ed
b y s c o n d a r u  boot users  s h o r t l y a f t e r  th e’: cease being exposed to t r a i n i ng
f i r es .  In one ins tance  (Table 7~ ton’, t r ansmiss ion  r a t e  of s t a n d a r d  boot
specimen 3 reached 0 . l 2 g ca l/ cn  / sec in  11 su con ds , 5 seconds a f t e r  exr s lr e
to  h e a t  r a d i a t i o n  ceased .  Had the p u l s e  l a s t e d  30 seconds the  f l u x  w o u l d  hs~~~
been s u f f i c i e n t  to cau s e  b l i s t e rs  ( R e f e r - once  3 ) .  Tables 7 throug h 9 a l so  show
t h a t  r e s i d u a l  bea t  values of the  insi~i a ted  boot components  remain below the
po’in t h r e sho ld  v a l u e  of  0 .06 gcal/ cm ”/sec  fo r  30 seconds.  Yet  it is p o s s ib l e
fo r  s t a n d a r d  boot components to ~ran s fer  a r e l a t i v e ly  hig h r e s i d u a l  n o — p a i n
t h r e s ho l,d hea t  of 0 .044  g c al /  cm ’ / sec  a f t e r  a 2 0—second exposure to 1.89
g ca l/ c m / sec.  The dat o  ou ccgo st  that r e s i d u a l  hea t  pain would be c o n s i d e r a b ly
less aL a p rob lem fo r  users of i n s u l a t e d  1’not s .  Al l  black ou te r  rubber  ocr-
por ten ts  of s t andard  and insulated boots t ended  to melt :, smoke , and burn a I L ~~1
a few  se c o n d s  exposure .  The ma tched  c lean  componen t samp les c o n t a i n i n g  outer
a l i r r i n i z e d  f a b r i c  l ay e rs  did not m e l t .  M - r e o v e r , th ese clean samp l

9 
inhibited

h I-a t t r u o ’- i  or - The hea t t r : i c sfer  r a t  l :s never  excee~~ed 0 .070 gcal /cm /sec f o r
s t a n d a r d  boot  component  ‘sect ions, nor 0 . 0 2 6  g c a l / c r n  /5cc fo r  i n s u l a t e d  boot  
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co mp o nen t  s e ( -t i on r s , a f t e r  300 seconds exposure.  Table  7 d isc loses  the a c c e l —
erat1c~t effect of dirt on the heat transfer rate of the ~luminized—Nomex
i n s u l a t e d  hoot spec imen  N—3 which measured 0.064 gcal/cm /sec after a 120—
second p u l s e .  T h i s  h i g h l i gh t s  the hazard  of an accidental  smudge on a r e f l ec -
t ive surface. The smud ge cance l led  the fa~ric reflectivity and behaved like a
b lea t  s i nk , c o n t r i b u tin g  to a 0 .071 gca l/cm /sec residual  heat  f l u x  in 140
seconds — 20 seconds a f t e r  the heat pulse was terminated.

S imi la r ly ,  r e f l e c t i v e  aluminized rayon speciment R — 2 (Table 10 , Note  1),
i n t en t i ona l ly spot ted  wi th  ci~ a r e t t e  ash and ink , smoked and burned when
subjected to the 1. 89 goal/ cm /sec puls~ for 195 seconds. The t r ans fe r red
heat  rose to  an i nj u r i o u s  0.107 gcal/cm /sec during the interval.

A lthough i n s u l a t e d  boots  are superior  to noninsulated boots , the r e s u l t s
i n d i c a t e :

1. Insulated footwear exclusive of reflective barriers provides insuf—
f i~~ient  p ro tec t ion  to personnel exposed to hi gh inf rared heat (1.89 gcal/
cm / sec) over a per iod exceeding 30 seconds , as could occur were f i r e f igh ters
trapped in a f laming area without  support needed for their rescue .

2 .  Soiled r e f l e c t i v e  surfaces seriously reduce the heat a t tenuat ing
e f f ec ts of aluminized fabrics and must be cleaned continually to assure effec-
tiveness.

3. A reflective surface laminated to insulated components provides the
greatest minimization of heat transfer and assures maximum protection by boo ts
dur ing  prolonged exposures to f i r e .

6
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The I i o - l j ’c ’ O  et th is s~,ud Lead to the conclusions :

in su i a t :d  boots c rc  note u r e t e :t i v e  and ore more preferred by
f i re f i g h ter s  thait the s tandard  i a s e l :t e d  boots  av -  .L dh l c  f rom the Supp ly
S\ ’sten .

2.  R e f l e c t i v e  spats arc  e f f e c t i ve , but  f i r e f i gh ter ’ s jud ge them
unnecessary for da” to~ day use when insulated boots are worn.

3. the oso of u~ fl ective spats , however , would be absolutel y necessary
if t ’ fr e f i ; l i t e rs  were immobi l ized  and exposed to high hea t  pulses of 1.89
gcal / cm 2/ se c  over a period of 30 seconds or longer .

‘+ . :~p i t s  could also prolong wear and prevent  damage to the outer
s u r f a c e  of rubber  boots dur ing  training l’ires.

7
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RECOMMENUAT IONS

Based on results f ]aboratory testing and findings in field
evaluat ions  a t  si” diverse sites the following are recommended .

1. Insulated fi ’e ti ghter boots should replace current standard
boots for  use wi th  a lumin ized  proximi ty  f i r e f i g h t e r s  c lo th ing .

2. Although a lumin ized  spats are considered unnecessary by
personnel when insulated boots are used , the stocking of commercial
spats by f lr e f ig I’ir ing facilities is recommended as supporting gear for
protection against hig h—hea t or unquenchable fires.

I. Heat reflective surfaces cease to function effectively when
marred or soiled . Consequently, they must be policed continually and
cleaned dail y to assure maximum reflectivity and protection for personnel
who may be exposed to high energy heat at any time .

B 
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Table 1. MISCELLANEOUS RESPONSES OF CRASH CREW FIREFIGHTER SUBJ ECTS ,
IFFB (I) VERSUS SFFB (2) FROM NAVAL AIR STATION , OCEANA ,
V I R G I N I A  BEACH , VA

__________________ 
IFFB SFFB GENERAL

Feet were burned 0% 07 —

Feel real need for  75% — —
I FEB

Feel, real need fo r  — 07 —
S FFB

Feel no d i f f e r e n c e  — — 25%
between IFFB, SFFB

Med ian wear life — 36 —

in months, SFFB

Subj ec t s ’ recommenda— lighter  weight , l ighter  weight ,
tions for improvement more insulation add insulation , —

of boo ts better f i t,
more trac tion

Boots damaged during 0 0 —

wear

Subjec ts using 63% 13% —

alumin ized spa ts

Slib jects expressing 2—wear always
need for spats 3—tota l ly  1—wear always —

unnecessary

(1) IF FB = Insula ted  F i r e f ighters ’ Boots
(2) SFFB = Standard Firefighters ’ 

Boots9
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Table 2. MISCELLANEOUS RESPONSES OF CRASH CREW FIREFIGHTER SUBJECTS ,
‘IFFB ( 1) VERSU S SFFB (2) FROM NAVAL AIR STATION , CECIL FIELD ,
JACKSONV I LLE , FL

_____ 
IFFB 

______ 
SFFB GENERAL

Feet were burned 0% 0% —

Feel real need for 100% — —

I FFB

Feel real need for — 0% —

SFFB

Fee], no difference — — —

between IFFB, SFFB

Median wear 1if,~
. - 48 —

in months, SFFB

Subj ects’ recommenda— more durable, lighter weight ,
tions for improvement lighter weight better fit , —

of boo ts more trac tion ,
add insulation

Boots damaged d u r i n g  0% 0% —

wear

Subjects using 0% 0% —

aluminized spats

Subjects expressing 0% 0% —

need for spats

(1) IFFB = Insulated Firefighters’ Boots
(2)  SFFB = Standard F i r e f igh ters ’ Boots

10
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I a hi.- I. Mi SCLLLANI’,OI ‘ f-; Fl:SI~oNSES ~F’ c~x;ii CREW Fl REF I (;HTER SCEJI fl
1FFB ( ) VEI 5 ’ ’F! l~ (2) FROM :~AVAI. AI~- ~‘iA’1 iuh , ‘tI MA R ,
SA.N I ) l h O U , ~Jt

1I1~~ I~I1I.IJ~~ SyFB ~~cENEEAL_
—

Feet were burned O,’~ 1 .3 . —

Feel real need tar 100 — 
—

II’ Fr

Ft -el real need tar — 07 —
SFFB

Feel no difte rencec — — —

between IFFB , SFFB

Med ian wear l i f e  — 48 —

in months~ SFF’h

Subjec ts ’ recommenda— better fit more more durable
tions for improvemen t rigid top edge , l igh ter boo ts, —

of boots omit pull—on better fit , more
straps trac tion

-3oots datiaged during 13% 63% —

wear

S u b j e c t s  using I — 0% —
aluminized spats

Subjects expressing 1 — to ta l ly  0% —

need for spats unnecessary

( I )  £FFB = In s u l a t e d  F i re f i g h t e r s ’ Boots
(2) SFFB = Standard Firefighters ’ Boots

11 
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Tabl e - ‘4 . MISCELU\NLuL~ kI u~~ L~ OF CRASH CREW FIREFIGHTER SUBJECTS ,
LF i’B (1) VLRSUS SFFB (2) FROM CHANUTE AIR FORCE BASE ,
t~.AN’ U~ 1., 11,

IFFB SFFB GENERA L

Feet were Li t ned 0% 67% —

Feel rea l need or — — —
IF’FB

Feel reai neca for 92% — —
SF FB

Feel no dif f erence 8% — —
between IFFB , SFFB

—— —4-  - _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _

Median wear life — 6 —

in month~ ,. SFFB

Subjects ’ reco~ainenda— more durable, more durable
tions for improvement ‘.igh ter weight , ligh ter weight, —

of boots better fit , better fit ,
trac tion on ice add insula tion

Boots dar’.aj’eu L h n L i n ,  ‘
~6% 54% —

wear
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _

Subjects  u: ;og 13% 0% —

aluminized s;,ats

Subjects expressing I — total ly 0% —

need for spa ts u n ne c e ss a ry

(1) IFFB = Insulated Firefighters ’ Boo ts
(2)  SFFB = Standa rd  F i r e f i g ht e r s ’ Boots

12
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‘table 5. MIS CELLANEOUS RESPONSES OF CRALII (HEW FIREFIGHTER SUBJEC1 S ,
IFFB (I) VERSUS SFFB (2) FROM EIELSON AIR FORCE BASE ,
FAIR IIANKS , AK

_ _ _ _  _ _ _  
IFFB SFFB 

_ _ _ _  
CENERAL I

Feet were burned 0% 0” —

Feel rea l need for  1OO~’ — —
IFFB

Feel real need for — OX —

S F FB

Feel. rio difference — — —
be tween IFFB , SFFB

Median  wear l i f e  24 —

in months, SFFB

S u b j e c t s ’ recomxnenda— lighter  weight , l igh te r  weight ,
tions for improvement more traction , more traction , —

of boots add insulation add insulation

Boots damaged dur ing  0% 0% -

wear

Subjects using 20% 20% —

aluminized spats

Subj ects expressing 1 — generally 0% —

iieed for spats unnecessary

(1) IFFII = Insulated Firefighters ’ Boots
(2) SFFB = Standard Firefighters ’ Boo ts

13

~ 

--- ~~~~~~~~ - - - -~~~~~~~~~-- - -—— ‘-~~~~~~~~



- - - ,-. 
- - --- -- - — -- ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ — —- - -~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

inbie 6. MI Sr~El Li\Nl-~OU S ~F i’UI~SES OF CRASH CREW FIREFIGHTER SUBJECTS,
1FFB (1) “ FRSV~ SFFB (2)  FROM TYNDALL AIR FORCE BASE ,
I NAM~\ Ti ,

• 
~~~~., ~~ iTii iiJI~~I IIi if i~~ Iiii1 ___ GENERA L

l o ot  were burned , 07 j37 — 

. 

}-‘,‘~ ,. I rca 1 t Ic  f L U  l O ( J ~” — —
IFF’B I

Feet rea l - -
~~~ ! Ic r ‘ — a;’ —

5 F F  13

Feel no diffei’~ : t -  — — —
be tween I F FB , ~ ‘FI ~

Med ian ~~c;i r l i f c  - 12 -
in rn. ’ n t }a- - , SF FB

- —~~~~- ________ _ _ _ _ _ _ _ _ _  _ _ _ _

Subjects ’ :orinrei Lt ,I— :aore durable , more durable , —

tions :~~r i )roveI~oLL~ lig ht er weight , l igh ter weigh t ,
n~ boots , ‘etter fit better f i t

Buotr damaged ~~~~~ - ~7% 83” — 

- _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _

Subj ects us~~i.’ 13% 20% —

aluminized ~~~~~
---—+-----,- -‘ - -- - -—  __

Subjec~~ expressing U’ CX —

need f or Spa t s

(1) 1 FEB = I - i  L,J 0 i t  e~ i g Ilt r-; ‘ I ’u t s
( 2 )  SFFB - ~ L a n d a r .i i r e f i ghLe~ ; ‘ Boots
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iNFORM ATION FOR TEST SUBJECTS
EVALUATING PROXIMITY FIREFIGHTERS ’ BOOTS

‘(ou are bein g asked to test insulated proximity firefighters ’
boots and to compare them wi th standard firefi ght ers ’ boots generally
worn b y Department of Defense firefighters. Insulated firefi ghters ’
boots contain foam or fleece insulation within the boot around the
upper , ankle , and instep. Standard boots do not. The insulated boo t
is being tested to determin e if the insulation gives you better
protection agains t hea t from fire s than the standard firefighters ’
boots.

We hope to determine from your answers to the attached question naire ,
to be comp leted at the termina tion of the test , whether insu lated boots
should replace the standard boots.

‘The same questions appl y to both the test boots and standard boots.
You will be required to answer by checking appropriate spaces . The
checks or answers you furnish on the left side will relate to the
insulated test boots which you have tested . The checks or answers you
furnish on the r igh t side of the questionnaire will relate to the
standard boots which you wore before you started testing the insulated
boots.

Here is an example of how someone may answer the first question if
the subject likes insulated boots very much but is disatisfied with the
star ,dard boots.

SAMPLE AI~SWE R

1. What are your opinions of insulated firef ighters ’ boots and
standard firefighters ’ boots?

insulated Test Boots Standard Boots

_____________________ Excellent

X Very Good 
____________________

_____________________ 
Good _______________________

________________ 
Fa ir 

_______________________

__________________ Poor X

___________ 
Very poor 

______________________

27
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If very poor , poor , or fair , please explain in appropriate , lined
spaces below :

_____________________ S tandard boo ts hold

____________________ heat and feet burn

___________________ when standing close to

______________________ fires.

The same approach will be followed for all questions numbered from
1 to 13.

Bef ore you start the test , you will be required to complete and
sign a Property Form which outlines your obligations as a test subject.
Please return this form to your Chief or test monitor .

If issued , we would also like you to evaluate two types of alumi-
nized spats which are to be worn over both the test boots and the
standard boots , so that you will be able to tell us whether the spats
are useful when fighting fires , or are not needed . One Bet will be
marked with an “N; ” th e other , with an “R” on the fabric side.
Alumini zed spats when worn over firemen ’s boots are intended to give
your feet additional protection against high heat radiating from
burning JP—4 , JP—5 , and other high energy fuels.

Please feel free to make any co~~ent or suggestion you wish about
the test boots and standard boots , and the spa ts.

28
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NAV’i CLOTHING AND TEXTILE RESEAR CH FACILITY
NAT ICK , MA SSACHUSETTS 01760

QUESTIONNAIRI FOR PROXIMITY FIREF IGHTERS ’ BOOTS

Compar ison Questions — Insulated F i r e f I ghters ’ Test Boots versus
Standard Non—l u sul a ted Firef i g htt- r s ’ B- - t- s . P~~ ase answer all q ues-
t ion s and suppl y the information :‘que sted h -~’ ~~~. Spa ces on left
column relate to test hoot s ; spaces in r 1~ ht t ol -~~r , rela t e to
standard boo ts.

Nam e 
_______ ____- 

Rank _____ - -  
Date Test began

______

Age
______ 

Leng th at Service Hei ght 
_____ 

We ight

Organ iza t ion 
- 

ho c t  Size
_______ 

Da te Test Ended 
____

Test Site Location 
_______ 

Range of Site Temp
____ ~F _ _ °F

What do you do on your job? 
__________ ____________

Check one : Crash crew firefi ghte r mos tly Do both

Str uctural firef i ghter mostly

Be sure to check and answer the left column ~paces for insulated boots ;
and the ~~~~ co lum n spaces for standard boots for all questions listed
below .

Insulated Boot Manufac turer or Sranu Stan l ~~rd Boot Maouf acturer or Brand

1. What are your opinions of Insulated firefight ers ’ hoots and the
standard firefi ght ers ’ boots?

Ins ulated Test Boots St ,nd ir d Boots

__________________ Excell ent

___________ ______ 
Very Good

________ ______ 
Good

________________________ Fair

______ 
Poor 

-

__________ 
Very Poor 



________________ —----—-- .--p.--- --—--—--—----——--— - -;
~ - —,-

~
--- — --  —

- :~~~_~~~ ____________________ - - - ---—-—— — —  —_---.—.— . - — -— —--

If very poor , poor , or fair , please explain in appropria te , lined
spaces below :

2. Which of the following is the closest to your opinion about pulling
on these boots?

Insulated Test Boots Standard Boots

_____________________ 
Excellent 

___________________________

____________________ 
Very Good 

_________________________

______ _________ 
Good 

_________________________

____________________ 
Fair 

_________________________

___________________ 
Difficult 

_____________________________

_____________________ 
Very Difficul t 

___________________________

If very difficult , diffic ult , or fair , please exp lain in appropria te ,
lined spaces below :

3. What do you think of the prote ction from high heat generated by
flam ing JP— 4 , JP—5 , or other fires , aff orded by these boot s?

Insulated Test Boots Standard Boots

____________________ 
Excellen t 

__________________________

________—_______ Very Good 
_________________________

______________________ 
Good

30
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__________________ 
Fa i r 

_______ ______________

_____________________ 
Poor

____________________ 
Very Poor

If very poor, poor , or f a i r , please explain in appropriate , lined spaces
below :

4. What do you th ink cf the fit of the boots?

Insulated Test Boots Standard Boots

______ _____ 
Excellent

_____ 
V ery Good 

____ —

Good 
_______

____ 
Fai r  -

_______ 
Poor

_____ 
Very Poor

If fic is very poor , poor , or fair , please exp lain in appro priate , lined
spaces below :

5. What do you think of the gen. ral comfort of those boots?

Insulated Test Boots Standar d Boots

________ ______ 
Excellent 

__________________

_____ 
Very Good 

__________

Good
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____________________ 
Fair -

______________________ 
Poor 

____________________________

____________________ 
Very Poor 

_________________________

If boots are very poor , poor , or fair , please explain in appropriate , lined
spaces below :

6. Which of the following is closest to your opinion about the traction
of the se boots?

Insulated Test Boots Standard Boo ts

_____________________ 
Excellen t 

___________________________

_____ _______________ 
Very Good

____________________ 
Good 

__________________________

____________________ 
Fair 

__________________________

____________________ 
Poor 

__________________________

________________— Very Poor 
_________________________

If very poor , poor , or fair , please explain in appropriate , lined spaces
be low:

7. Which of the following is closest to your opinion of mobility when
wearing these boots?
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Insulated Test Boots Standard Boots

Exc el lent

______ 
Very Go od

______ Coo-I

- 

. _____________ Fair 
_____

-
~~~~ _ _ _ _  

Poor 
— -~~~~~ 

-

-_____________ ______ \~~~~r y Poor

If very poor , poor , or fair , please explain In appropriate lined spaces
bel ow:

8. Did you get any foot burns or injuries while wearing these boots?

I n s u l a t e d  Test Boots S t a n d a r d  Boots

____________ _________ 
YES 

________________________

_______________ 
NO 

_______________________

If yes , please expla in  in the appropriate , lined spaces below :

9. Did the boots become damaged 1~ an y way?

Insulated Test Boots Standard Boots

________________ 
YES 

__________________ 

—

_____________ 
NO 

____________________
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If yes , please explain in appropriate , lined spaces bel ow:

10. a. Numbe r of days you wore the test boots. 
________________

b. Number of months you usually wear your standard boots before
replacing them .

___________________

11. a. Do you think you really need insulated boots for your work?

Yes -

No 
_____

No differenc e

b. Please explain your answer below:

12. If you could make changes in these boots , what cha ~~s would you
make? (Check more than one if necessary.)

Insulated Test Boots Standard Boots

____________________ 
Improve durabilit y 

__________________

__________________ Make lighter 
________________________

____________________ 
Improve fit

____________________ 
Improve traction

____________________ 
Improve insulation 

__________

________ _______ 
Improve height 

-

____________________ 
Other

_________ _______ 
None
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Please exp lain your recommendations In the appropri ate , l ined spa ces
below :

13. a. Did you use aluminized test spats over your boots?

insulated Test Boots Sta ndard Boots

____________ 
Yes 

_______ _____________

______________ ____ 
No _______________________

b. If yes , what do you think of their usefulness? If no , do not
answer subsequent questions 13.a., b., c.

__________________ 
Should be worn all the time

_____ 
Should be worn when necessa ry  _______— - —

______ 
Don ’t know 

___________________

_____ -— ________ Generally unnecessary _____________________

Totally unnecessary 
________________

Please explain your answers.

_ _ _-- 

_ _  

I 

-

c. What do you think of the added pro tection against high heat
afforded by these reflective spats when they covered your boots?

_____________________ 
Excellen t 

________________________

________________ 
Very Good _________________________

_______________ 
Good 

_________________
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_______________ 
Fair 

________ _________________

_______________________ 
Poor

_____________________ Very Poor 
__________________________

If very poor , poor , or fair , please explain in appropriate column :

d. Which type of spats “R” or “N ” did you prefer when worn over your
boots? -

_____________________ 
Spats marked “R” 

___________________________

____________________ Spats marked “N” 
__________________________

_____________________ 
No preference ___________________________

Please explain your answers.
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INITIAL D I S T R I B U T I O N

DDC / DDA 2
Det 1 AFESC/TST 1
A L I/ 1~~1 7 1—249 1
I SA /~I 1- RAI)CJ~-1 /DRDME—CE I
USAF/IRADOC/A’I EN—FE— FP I
HQ NA VMAT/ 04F 1
HQ NAV I AC ’lOF 1
HQ NAVFAC / 103B
NRL /6 180 1
HQ NAV\1}-~/5 3-~ 3 IA I

1
NGB / I) I-N 1
A F R E S / D E M F  1
~-IQ PACAF/DEMF 1
HQ FA( /DENF 1
I-IQ USAFE/DEMF 1
HQ U S C C I G — M T — 4 / 8 2  1
HQ U S C G / E N i -  5—B 1
USCG R&C CTR/Averv Point 1
HQ MAC/DEMF 1
HQ AAC/DEMF 1
HQ AFSC/DE MF 1
HQ SAC/DEN F 1
HQ ATC/DEMF 1
HQ ADCO M/ DEMF 1
HQ AFL C/DEMF 1
W— R ALC !MMIRAB 1
AFETO /DOZ 1
Det 1 AFESC / CNS 5
3340 TTG/TTMF 1
NFPCA 1
HQ AFSC/ SDAE 1
FAA / AAP — 72 0 1
HQ NA V SEA/ 04H6 1
NAVSEC/6154F 1
NCTR F 50
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