1 ' PLACEMVENT SHEET | MPROVED BLAST AND FRAGVENT RESI STANT SAFETY
BOOT FOOTVEAR Fi.el d of the Invention 5 The present invention
relates to the construction of a boot sole, and its critical supporting B

structure, and nore particularly pertains to a@ new and i nproved safety boot "
sol e construction to prevent puncturl ng of the sole by high energy and high %

vel oCi trypREVES Crdgas up to 60 grams = %
of conpressed conpouﬁgbB hi g exp 03| ve t% H&'?f o&%nng g‘r@%er protection %

to an iDmgentdual ' s f oduylBndrewivazQUy J&/Edn MASKE| CSINGADORECDBST .
Descrlptlon of the Prior Art U S. Patent no. 5,237,758 to Zachman: this
uses séppl éF?’Pﬁﬁr} Amberet i ons i ntersecting at Ioops wi th adj acent webs of
adj acend;1L.9ops intersecting with flexible 15 rods directed through the
i nter sectll ng loops to mnimze |ateral displacenent of adjacent webs. U. S.
Patent no. 5,285, 583 to Aleven: .this uses a protective |ayer conposed of
pl asti *iahd ofSesdichg a fl exi bl e forepart portion having an insol e board
bonded to its bottom surface and a fabric liner bonded to its top surface

dur i ng DERWERT J#Ris 4 9§ Q®95/UD#?§92 #%St;ge UMrB438tive plastic layer. The

; ik 3 1 341
pl ast i el by Al evéﬁ Pz }?‘,Z( gA 2nj h,fd’ll A1fhe final bonding
pr OCGSSéngce %hn’ ‘Patrent ° I% g ﬁ %) SPOQTAR-H KELFABRI K UHL

GVBH KABeeréndal iditk@yer boot sole having a wal ki ng surface a danpi ng
internedi ate sole, and an upper insole. The base is a therno-plastic

moul di BgS BATENT TOCUMENT®IAS, 287 nE3&l , 7¢ep93i Zawhmghaphite, in which

mul ti-filanment, organic or i norg§n2§5r583hf oR¢ILA% f iAdreyenart a&hbedded in the
for m of PEeRRAtiRa\oven or knit PBA42 &P hd 141995 12REF. HThe el astic profil ed
portions are for med on the underside of the base by injection noul ding or
pressi Rggpdk@p base can contain only a single |layer of woven fibres, its
total thickness being approximately 0.5 mm 30 Al even achi eved
strength dmprévaihtlasesasd Hegmbho Masi¥tagti Guléaii®dan ribBes B&orandi1the use
of a fé&bri onatektion tagaiestf darget hmtil-personmeld mhes 0 iRr oFedtaribeRact

resi st §AERrL eﬁbeééa@ Pxatiectivhi Bakeriadi mpmposed eof oit riastoioget béin 0. 5

mm Thi ¥oyen; ?mﬁx@lagp]egy pgdg;lgq itical supporting structure
2 d"an a 1ona ety grap te or englneerz.ng polymer(Delrln 100)
oe-cap. ,
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2 * REPLACEMENT SHEET t hi ckness of woven fibres through injection
noul di ng or pressing. Al even nmakes no disclosure of the use of netal,
ceram c or graphite materials. So far, techniques to use aram d, ceramc,
or graphite fibres in the construction of a boot sole in thicknesses
sufficient to prevent puncturing of the sole 5 by hi gh grergy and hi gh
vel oCi tph iR en nentioned or nmade feasible due to

pr obl enﬁé I n Pﬁg’?ddty ané bondIertQS An earlier application by the present

I nvent @igl8Gof S 3 tionh safety footwear was designed for the nuch

smal ler "scattered m nes" of Soviet design. However this design would
afford 'ﬂ&gl l@)t@cﬂ'—h@nlwlgnl%ﬁ e&nt<i>- gmw«mn@ af) a boghssalet onat ed

under t o 1 t A e
oot SRS OB PR AE TS o e T e

f HIHAE o | osi ve
when ltcdn@oihﬁd-s ﬂeﬁhréﬁpl@sﬁfén&ﬂfu‘ée atﬂ%r Qngeg

ei&@'ﬁbteﬂ%h%n' £0 an
- especi dindivtileatasefadt withowe overireparisnringl movenenits detonated in the toe

area or by the side of the boot. In a first aspect, the present invention

consi sts i-n,a_boot ha ing_an anti- personnel mne resistant rubber boot _
sol e c&ﬁéﬁ%—%n%gé&d—ﬁ% ve material which is enbedded throughout
the entg i sl apdl i 5, £9PaREAd Pz f’é gas! 1Qp¥EVeRed0 semiPQY Y ALAEY
'(Kevl ars)edtﬂléﬁé Slnéél%éé‘t'iﬁgt At otooeec RYAL] RRnBOwbBSS dfh%ﬁjaéeﬂlg%%optso 4 oz
per. squarnergecting hiishiflesibbe dods dineettethdiroaghl theaihterddctifgndopger s of
pol yar &ie ehinfihbzelsldteredr dpsplaemenn ¢ohadiecentrwebssmal | nunber of thicker

| ayers of - a materi al haV| ne the same overaII t hi ckness and densit

I ncrea

e el R e e

enbodi rﬁﬂmc Dend¥ opakal £ Skl 08p u°z(fak:60 auEifRy @halpRsid ésngf
conpr i sihkg prandet D¥e blpisttiecLayer polniry pradt{Keydad oymal evenl 1§rﬂm¢@ﬁ
t hr ougtnilatstnhelmwt-ampar thatﬁnladobemﬂmm propeaeéer abl y made  of | eat her.

Th t ect t da at e ast 1 wov oI aram d (Kevl ar)
Iaselroro e Ivelgr?%]g:?gt IO?E g‘ggﬁge%tg éé’ssF% EAPRYK ULoz per
squar e t 5 I;q S csgmoﬁoven
pol yar gy ti’ﬁbfnsmfhg? &abag! mH@é’etSf 1l L &m{@ xa%ezsﬁttéﬁ hich

multi-filament organic or inorganic re1nforc1ng fibers are embedded in
the form of a mat, or woven or knitted structure. The elastic profiled
- portions are formed on the underside of the base by injection moulding
or pressing. The base can contain only a single layer of woven fibres,
1ts total thickness being approximately 0.5 mm.

Aleven achieved strength and impact resistance from a plastlc plate in
the sole and the use of a fabric mesh was to reinforce the plastic and
not to provide impact resistance. ZEPF H, could only achieve a single
layer of not more than 0.5mm thickness of woven fibers through
1njectlon moulding or pressing. Aleven made no discussion of metal,

ceramic oOr graphite materials. So far, techniques to use aramid,

ceramic, or graphlte fibers in the construction of a boot sole in
thicknesses to prevent puncturing of the sole by high energy and high
velocity pro:ectlles has not been mentioned or made feasible due to
problems in rigidity and bondlng.

An earlier application by VAZ 1995 Blast and Fragment Resistant Sole
for safety footware was designed for the much smaller "scattered mines®
of Soviet design. However this design could not afford much protection
when a large anti-personnel mine was detonated under the toes or by the
side of the boot.
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Dat e: 3/ 2/ 00 3 REPLACEMENT SHEET woul d i ncrease the protection
of fered by t-he supporting structure. A woven |ayer of mineral fibres,
notably ceramic fibres or S-glass fibres, can be included into the boot
just below the insole to act as a fire wall for protection against hot
gases wWith tenperatures of between 815 to 1,650 degrees Celsius. 5

In a f Ieast one | ayer of woven carbon graphite fibres
can be %?jgﬂg%en or adj acent the polyaramd (Kevlar) layers to
furt he@hétﬁ&fwtéﬁésaﬂés@hlﬂeﬁe int tife S iOrvator eretidsuififigient protaksona

desi r edghtadtlrsheolater pargsieper sonreit muneSocmmmelgaubobo &blgramisi of

exhi bi highoeokaiive shehetitedn dheiredbe ?R)’ﬁeiriyﬁ Gpet‘h‘é‘ F]e BexicRe 10
pol yar BaPeciaddy &lf)t]P Bﬂﬂ?‘éﬂn r B i_‘f*.t’eg Jehpaa nq:f )i gatiﬁﬁ poor
intrins¥c hS§§m 1_%& T U ChrES ie o Bdth
r ubber ErEY 558 absg 1helﬁumqetﬂ étanE Ch o R
adhesi efy. I’Y&ﬁ:hth‘é tq&{ehsé @t comtipirid 880at heapel yaravetd pelyaidamia
enbeddegethaouglagats | hrhelfigrsitdesfi éaclpdeyernthiicisiie hedeshan Getegued t he
pol yar api ¢l d2 peessquectet YnerdeatlheranGlltmnu$MQQﬁQSn h@henor@ thin dlayersgol vent

based aﬁﬁo:eds detdsiry prebection eée‘dntﬂél Be a’F “(?(é\ﬁar)

and/or t $% andy( 5 LR esT e@?’én9 @5 boot
upper Z‘.«s%ly let TR d LR, t hen
sewn t oggh %fél "0B8n %&@gepﬁ;t%eél qxﬁ. !rﬁﬁléo (&e @a@remw e A

CONPOS ighBe@ded \tﬁﬁ@@gihdiﬁ Vs Bbatdapit .al sahbe pist@dctivé haalbepial atiber 20
t han t kemposedlofstateleasiarnk woviea po]umm:el dRevkaxhrldyersadehe fdensibyn
graphi o eapghebayer/Whicholigalgaf dtiiate\Qmreduadyic 4s&FuP ¥el@?¥%t@/%§: and
pl aced Ingraasing dengi thpald crddiidicnadr Fﬂ’ée‘b%l?ﬁré?"v(eé‘ golyprarid fin). A
conposPETERSRY cgﬁmb% Ly‘ﬁ:’é’r' t oe-cap can al so be used in the boot rather

than the ermo S&:@%b;@é@ of N BeaEaR: Ciadivel® i BRI PrarRes 8dbsst yle
graphi tathl 88 dahesicidbSwRROXIR] Rtivasaolybkeni@r YKeeldrg, Layers
engi neemdngr pelrapRité e fgbePebundldd0) andr ledtBescr ipspire 0bft theDpwwirngs
The i niatrinsiey adhdsddpetbietweemdthst polivaranite fiibbres . ogﬁéphltt%mflhme set
forth diestbewiand bheombbesparinivankdersesh subbenadhesiye Ptlbe@ to
-~ foll owﬁtaee%ﬂ €Qp13r@raml e§’6‘|“f r)oﬁmfi@fe%ﬁfap e

with e support ng ev ar and
refer epr tzﬁtﬁ?o{ﬁnsg%? a@@ ﬁ together along the edge around the entire
sole before vulcanising.

According to the invention, at least one layer of wéven carbon graphite
fibres can be sandwiched between the polyaramid {Kevlar) layers to
further strengthen and to stiffen the sole before stitching.

According to the invention, a composite or advanced polymer shank
replaces the steel. The composite shank is made of carbon graphite
fibres and/or polyaramid (Kevlar) roving saturated in epoxy placed in
a mould, or moulded engineering polymer (Zytel or Delrin).

According to the invention, a composite or advanced polymer toe-cap
replaces steel. The toe-cap is made of epoxied carbon graphite fibres
and/or epoxied polyvaramid (Kevlar) roving, or engineering polymer
{(Delrin 100).

Also according to the invention, a woven layer of mineral fibres,
notably ceramic fibres or S-glass fibres, can be included into the boot
just before the insole to act as a fire wall for protection against hot
gasses with temperatures of between 1500-3000 deg F.
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wherein: This is the replacenent sheet Date :3/2/00 4

REPLACEMENT ‘SHEET Figure 1 is a vertical cross-sectional view of a boot
according to the present invention; Figure 2 is a cross-sectional view of
the m d-boot region of the boot depicted in Figure 1; 5 Figure 3

accor o RGSF OPRECRPION O B ARRHE, 6 EO0TC GTTs a vercical

Cross- el i fPdht ML Widh setﬁatrfé eﬁh&éﬂg@d& 3haob Rt
pr esentgetNFGFEH @].Bové(%nll S wh&i€ cBh8 &éfaﬁaoéﬁgégﬁ%ﬂtéo XnEOOt

havi ng foldowiag udesabled ﬂesetumﬁmdltm&edff t hesyehesdsicdipyedhi Giakies
gener altlefegentettal the agnéxesidgavingsl whede2n: The boot 10 has a standard

shaped REL port|o 11, and a conpos ite soI 13._. The ¢ Qsite sole
conpr i gﬂv%lﬂt%; E) S}?r% ea ilfawa’i‘ﬁ’ DUt are MeARE i at e
sole 1571n ayers ol aramd fibres 18, and an upper

sol e l@igube 1Jﬂpelbrﬂﬁﬁ.ﬁgqﬂlﬁétrétlr@aéméd%taiS%Hoﬂrﬁoi]i@rc:%5§§ Sbct4BROT LI ng
struct widecoiewici nhel ajiols otpahyRiding thiebbated 8(1okke) Sahtddrd)oahdsol e

I s nmaddnsala. tThalprobective sghéwitlngd polyardnsion dKevldn \disi thlustraseton! y
used i @St feevBiddla feder ubBre suppersHrg myrustuser9f miyaramid (Revlghe

| eat helsaﬁﬁﬂ?e?hﬁdl t!%?’(?ﬁ?n?% ]ﬁ?éh?ap‘ilﬂﬂetr Agdsthe crifidecy®PRi ses sandwi ched

suppor tg gesegial rgo s& YEE S ya i e 1 t he
densi t)éigg;&é& Rrilety ét é ig-%bﬁ‘t gfle&k@}tl?é f}gotﬂi" 4 QO&K gﬂo{yl)ng gﬂd The
Suppor tande midtRe i ablé S aﬁnd:\uechedabﬁaveﬂa ef embuaaed é&lﬁl@nﬁa

i nner &eplaehtlayer| dfher sedingof udiouppéhandnproteatipermid+sdileeis adsand
heel sééﬁl}léﬁ%a‘%ﬁdthe Ieat her upper 11 25 a crowfoot of lino weave

(bldll‘é’[lon md fibres is uslg‘; S it _nmakes it easier to
ag?‘

f ST yvar op %?é‘rmn
orm t gﬁt&%ﬁ&i@% E%leq-%e gé(ﬂf q % 'gg ar),

i nter
t he densybysof each |ayer e| ng ess an or equa 0z per

F:!.gure.l ¢ Drawing illustrating embodiment 3. Shows the cross section
r_slde view of the whole boot including the outer (lower), middle, and
insole with the composite or advanced polymer toe-cap is illustrated.
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square yard. The protective sandwich is then sewn into the upper 11, which
i ncludes 30 - the supporting structure of Kevlar 18 and upper sole 16

al ong the whole sole about 5 mMmmfromits edge while in the lasting | ast.
The stitching 22 is depicted in the This is the replacenent sheet Date:

3/ 2/ 00 PLACEN i ngs. The sole 13 is then
coat ed WF%‘F%’&’EP& |9§77 ﬁ 1ai éﬁ#@%@g and left to dry on racks.

After dryi otk E38st AStodaimbie §iFTed1) WO Lhis RReht 100 Miinehsd ferk/ 1880t GR0% 1O
be i nsefisethddel G e vHhERTicHang sihgheResadthowildhilsghanmoaldr whheh @sor

si ze 27¢pmmenly used dapethe ntudcaniséd anikkierg sboé esoldmigd industtszy t o form t he
out er (I ovver sol e 14 To aI | ow ood adheS| on and/or penetratlon to/ by the

et aeﬁgh § wsg g% E;‘%Ter xa@ag d eg %%g

|ndustr Q BT ]ngr of
S Sg The

the pol xéﬁéﬂ bﬁegg % gk.lea auER%y

pl ain WQ@AEh&J: Sf'St andrioggé U%o |1riefét! PS'-

A boot Fecwibhs e thae nmd&n:mmonﬁp@g thet hercatfove reat hbinou t»bawae (bi-

preferr @irecticayaélr)s moked iy geeriexquarforymtiieppdparamid dunm Kastangi s

effectiv n I‘OVIdI blast adf{larret e5|stancefr%m

antl-pe & cityOb glf g’: hiogh
expl 05' a téﬁ"aé z0 re 294, vﬁl)éﬁr §s %am d
wer e nohee8l f1ee hip¥er F’%@nual SRk é\lﬂﬁ&hﬁ{; étﬂ*\&'@ﬁfce Y REG1art tanwaﬁl 120 -
found t dbnghehes whpDe tdole albdsumsmefﬁfm ibe etppeewhile iin tind 1asstingalasftor

pr ot ect iTiwe bote disi theralcqaneﬁeoeqmmgndhetlpr stevdaxd lianesr adhbisive sud deff in

pl ace s&ot BEY eherashsi-re boot 10 is effective agal nst I arge m nes. Wt hout

smhlelsup%%;tln Iru t}ﬁg(ﬁl‘ﬁﬁg’ ?lnthe EE nt tﬁiﬁ’}ogﬁw

foot cawj 1%%EHV§n E§ﬁ1 t aiérﬁoﬁrf the
pol yar ameenbmlﬁad ise1ehe upper 11 are ef ectlve agal nst a 100 grain
projectile with velocity of 1000 fps -(about a small calibre pistol).

| ncr easidegorfiing dye theninventioneveo @l lowegbed |asthegionfandy cqunenet xat iont
al so cot®db¥edhgockihes. 1 d-hfeelowarestopqlyazgmid dKgetarly AA¥er eCRBnkeng,
j unpi ng PEREOREET WD GBSPALTE SteRaATdsTHsE PativRis adhggdves.

The thickness of each layer of the polyaramid (Kevlar) is typically
0.010 inches, using Kevlar 49 plain weave Wlth tensile strength of
43,000 PSI and modulus 19 million PSI.

IT)

A boot with sole made according to the above method with the preferred
30 layers of 4 0z per sq vard polyaramid woven Kevlar is effective in
providing blast and fragment resistance from a large anti-personnel .
mine with 50 grams of compressed Compound B high explosive. It was
found that large numbers of thinner layers of polyaramid was more
effective than fewer number of thicker layers. It was also found that
the supportive structure in the upper is not critical for protection
but critical in keeping the protective mid-sole in place so as to be
effective against large mines. Without the supporting structure the mid
sole will loose its integrity and break up, allowing blast penetration
of the foot cavity. The protective attributes of the preferred 6
layers of polyaramid embedded upper are effective against a 100 grain
projectile with a velocity of 1000 fps (about a small caliber pistol),
increasing the layers will improve on the bullet proofing qualities.
It also conserves good toe-to-heel flexion in order to enable rumming,
jumping and to clear obstacles such as rope ladders, rope climbing,
small steps etc, while avoiding the peeling apart of the sole in
subsequent use.

In the second embodiment (FIG-2) of this invention, the outer and
middle sole and leather upper‘are made in the same manner as embodiment
1. In addition, one to 4 layers of woven graphite is inserted into the
mid-sole before sewing. Each layer of graphite is less than equal to
8 oz per sgq yard and a thickness of .013 inches with tensile strength
of 550,000 psi and 36 million Modulas.
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c:-&{r‘oi ng, small steps, while avoiding delam nation of the sole 13 in
subsequent use. A boot having the features of a second enbodi nent of the
invention is generalty depicted as 30 in Figure 3. In this enbodi nent, the
outer and internediate sole 14 and 15 and | eather upper 11 are made in the
sane NRNPRE af N enSIRtinTe fFc) ofqgﬁscaﬁéemo% gﬂﬁé%tﬂae%néin@mlhale

addi t isgle hnBO1ldat RNt WPueia@é aph| thies Bhmdl Mahneer i derisddiniche

i nter Madiaskidtdohe dSchmpariteson eggibeetingpalyner gtaphtdre 34 Jlmrfbds S
t he r @¥ieznbat tbﬁebasmgeOf iahe/mtheraupper The REFPASHMENPESIGERTig

densi t s§§§° reQ ﬁéthSrEplb‘zt %P%‘W’“@kﬁﬁ%@ﬁ? 0.013
| ncheﬁ_ gf‘ﬁgf_%z g I‘f‘]_?ﬁ’ 51 E’§I In
a thi éﬁ GRro e HDe kN iUl 0 & outer
and inter nedl ate soI es 14 and 15 and Ieat her upper 11 are made in the sane
mannerIrb the fertieendwddsienentNo Féguréebearbragdcefiber ddgersoare dnserpedi te or
engi nd@tionghgomjAesoledefayes sewing niwgt &b pini shet gecord | erhddigent dhe

| eat héHi9¥EFef-11. The conposite toe- cap 41 is constructed of epoxied
graphite and Kevlar or engineering polyner (e.g. Delrin 100). The
traditional steel toe-cap has a higher |ikelihood of causing injury to the
wear eryHsltanst BEa gsd:t e or advanced pol yner constituting the toe-cap 41
whi ch 10 'S aiso stronger yet nmore resilient. In a fourth enbodi nent of
t he i rfvent iZon, imbrered s hdastiephdt dragmentiniresipbert | aybber chaobe sodeer t ed
into t

€ @d Er‘l EREC: 6}@6131%!'— a'f— §h8pper
i S %%&%%@% TR e

ea
appreq U Vga i é‘% gg
and/ Orsdﬁ@ri:hﬁét I Qﬂ:&u@fﬁﬁr € @BRST LNEIMEDON Beote@iRrel N r§peci fic

enbodicmtiasterisedt inlegtat ithg maosridk b9 enbdeddeds ehpeugHouthehenwpperon as
br oadlandidsc compdsed i predeast drbhwtienepotyaramid HBeelarle, layerise consi dered
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1-1.1

in all respects as |IIustrat|ve and not. restrictive. This is the
repl a : to claim 1, characterised in that in the
e%td terla consists of multiple thin layers of polyaramid

(Revlar) woven layer, the thickness of which is less than or equal to
0.01 inches.

3. The sole according to claim 1 characterised in that the embedded
material includes at least 10 polyaramid (Kevlar) woven layers, the
thickness of each layer being less than 0.0l inches, is sewn together
to the upper along the entire edge of the sole.

4. The sole according to any gven one of the above claims
characterised in that a composite or advanced polymer toe-cap is
inserted prior to the lasting of the leather upper and is constructed
of epoxied graphite and kevlar or engineering polymer (Delrin 100).

5. The sole according to any given one of the above claims
characterised in that carbon graphite layers are sandwiched between the
polyaramid (Kevlar) layers.

6. The sole according to any given one of the above claims
characterised in that a composite or engineering polymer shank replaces
the steel shank in that carbon graphite or polyaramid rovings with
epoxy are made in the form of the steel shank, whereas the engineering
polymer is moulded Delrin 100.
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REPLACEVMENT SHEET CLAI MS 1. An |rrproved L ﬂ nd fragnment resistant

rubber boot .sol e conpri sing. enbedded prote um; aracterised in
that the material is enbedded through 5 I"’and i s conposed

of at |east 10 woven pol yararrid (Kevl ar) | ayers where he denS|ty of each

| ayer is Iess than or equal to z uare ard
struct ird %@E}Heg @éh%d’g a.rﬁﬁe: %% ﬁn dtdtlﬁat t he
mat er i '

E HHYRE i ngh ﬁnéfzo HRS88p0is 8in é&%%ﬁ 2
woven 4 bﬁ)@l’é h@r upper eTﬁ@ @m&tdl Bk taapcligi m 1,
char ather!s%Qdctéldt bat ebbﬁl t&ataaﬁj aevlansiost engfineeting| polvivien
| ayers (Weljpahyanan engieeening viplesticay ghe tSteBetlhllzﬂerrééE @asm gHigher| ess
t han orlikglzhoed Of0Taugih@siniyy tqg the weppexn fhany HPASFLe| £m 1

char actadviasegd Rolypar #hacRnie@de setdgsh Y&f ‘f‘%’é%trefﬁ E)Sﬁ/ar ami d (Kevl ar)
woven LE%%&;% f% l‘@kétembcoﬁgﬁéﬁt O(fl\loeﬁf%}éw%rergﬁi@%ﬂﬁslﬁm Qralihdlohey 1S

sewn t DEoHDRSIE 02tk 0 | 58 edUendf sddtmas ehBodiiment inThe
sol e acggRhBieng.to any one of the precedlng clainms characterised in that 20

a corrp03|te or “advanced pol ymer toe-cap is inserted prior to the lasting of
the | eather upper and is constructed of epoxied graphite and Kevlar or

engi neering pol yner (Delrin 100). 5. The sole according to any one of
t he prd&@—d@—@i@#ﬂ%‘s—%amerised in that 25 carbon graphite | ayers are
sandw ched bgf wegn, tHes po Qé@maﬂd( lfeubAbde | 2¥8iStert: rubbelh&dtl sole
accor di fgnd/Q s30Y nBeBied NBrof&EAFenGhatledtiss characiariisedd inn tHat the
CONPOSi h& étfia@ndisn eabedded othrorighs hhakenejptacasle adstieeconhoged i of tatat

car bon Deagthilile wovepobytyarahidoiRegbami tlevepexyhere t?ﬁﬁléieF‘ﬁlﬂﬁeﬁ o?‘?ﬁlbf t he

st eel shawex @mlch Wheleas thanef %@@eﬁl diy%%r LYo‘Per %L S100.
s protec: ive er1a1
This | chgggﬁé in tl'%’laﬁ:‘é E‘t:tl'ze% eﬁﬁ s embedded throughout the upper

and is composed of at least 2 woven polyaramid (Kevlar) layers.

2. The sole accordlng to claim 1, characterised in that in the
embedded material consists of multlple thin layers of polyaramid
(Revlar) woven layer, the thickness of which is less than or equal to
0.01 inches.

3. The sole according to claim 1 characterised in that the embedded
material includes at least 10 polyaramid (Kevlar) woven layers, the
thickness of each layer being less than 0.01 inches, is sewn together
to the upper along the entire edge of the sole.

4. ‘I‘he sole according to any gven one of the above clalms
characterised in that a composite or advanced polymer toe-cap is
inserted prior to the lasting of the leather upper and is constructed
of epoxied graphite and kevlar or engineering polymer (Delrln 100).

5. The sole according to any given one of the above claims
characterised in that carbon graphite layers are sandwiched between the .
polyaramid (Kevlar) layers.

6. The sole according to any glven one of the above claims
characterised in that a composite or engineering polymer shank replaces
the steel shank in that carbon graphite or polyaramid rov1ngs with
epoxy are made in the form of the steel shank, whereas the engineering
polymer is moulded Delrin 100.
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