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FOOTVEAR Field of the Invention ~ The present
i nvention relates to the construction of footwear and, in 5 parti cul ar,

to a boot whi chwpe78Imstructed to protect the foot from seri ousCT/isG97/00010
damage resulting fromthe inpact of projectiles and explosions fromanti-
per sonnel m nes. Backoround Art 1 Anti - per sonnel

<m nes which are designed to exgl gge gts erson 10 st_Fps on the m ne
represent a comon and seriou m&#@m&mﬂdepl oyed
either on a conventional battle field or involved in guerilla warfare.

The amount of explgsiv rFsent, inamne will dictate whether the

m ne on expl odi ng éﬂ-ﬁ-mgm%‘lthe person triggering the mine. For those
devi ces designed sinplyThe pigdeRt inveAtias Félx@sto heeanstirtioR! dModt &dr&arid) inl S
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Backaround Art

Anti-personnel mines which are designed to explode as a person
10 steps on the mine represent a common and serious problem for any troops
deployed either on a conventional battle field or involved in guerilla warfare.
The amount of explosive present in a mine will dictate whether the
mine on exploding maims or kills the person triggering the mine. For those
devices designed simply to maim, protective footwear can play a role in
15 lessening the likelihood of serious injury. Such footwear can also have a role
in lessening the damage caused by the impact of projectiles such as bullets
and shrapnel.
The present inventor has developed boots, and in particular boot
soles, that can protect the foot of a person triggering an anti-personnel mine
20 containing reasonable quantities of explosive while still providing the wearer
with sufficient toe-to-heel flexion in the boot to allow activities such as
running, jumping an_d climbing (see Singapore Patent Application
nos 9500037-8 and 9501007-0). 1t would be desirable to have a further
improved boot that could protect the foot and lower leg of a wearer from
25 explosions produced by mines having larger quantities of explosive and from
- mines using high temperature explosives which can rip through boots of
earlier designs.
mary of the Invention
According to a first aspect, the present invention consists in footwear
30 comprising a cocoon of blast-resistant material shaped to substantially
surround a boot, the cocoon having a sole and an upper, the cocoon being
connected to the boot or the leg of the wearer of the boot.



20 cont ai ni ng reasonabl e quantities of explosive while still providing

t he wearer with sufficient toe-to-heel flexion in the boot to allow
activities such as runni ng, junping and clinbing (see Singapore

Pat ent Application nos 9500037-8 and 9501007-0). It would be
desirabl e t owaygsede f Urt her i nproved boot that coul gbyd&bBediot he
-foot and lower leg of a wearer from 25 expl osi ons produced by m nes
having | arger quantities of explosive and grom m nes usi ng high
:tenperature explosives which can rip through boots of earlier

desi gns. Sunithe \solef oft the cogoemmayrbe comprised of rubberrorcpotviirathane a
first aspect, t r | elg i ' rising a
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97/ 43919 Q:%cggrg) tarocﬁrnd tRS upsgr (p)értlhn eof‘@ﬁéain%t. PCT/ SG97/ 00010
2 5 Thacsoidingoto 4 fertheraspectitlye preseonipvestiah obnsistslirea boot

DOl yur et hane oy g todt St £ HEOHER DL B b SR bme Sl Fhung 8!
straps ext endi rgastromnwénen aramid layer embedded through the sole, the boot being
characterised in that a cocoon of blast-resistant material is incorporated into
the boot such that it would substantially surround the entire foot of a wearer

10 of the boot.

In a preferred embodiment of both aspects the cocoon comprises at
least one sheet of blast-resistant material. The blast-resistant material can be
comprised of an aramid weave comprising at least one-ply of at least 1000
dtex aramid {eg Twaron® 2010). It can be composed of woven 1200 dtex

15 aramid such as Twaron® 2040 having a 460 g/m? tight plain weave. The
cocoon can comprise or include a layer of woven ceramic fibre or
ceramic/glass-ceramic woven composite fibre.

The cocoon in the second aspect is preferably shaped in the form of a
"bootee” that can be embedded in the sole and upper of the boot.

20 The aramid weaves comprising the protective layer in the cocoon can
be incorporated into a sandwich of layers including layers of woven ceramic
fibres or a separate ceramic/glass-ceramic composite woven fibre to further
increase the strength of the cocoon when exposed to high temperatures. A
layer of woven ceramic fibres can comprise the outermost layer of the

25 cocoon.

- The sole of the boot is preferably comprised of at least an outer
portion and an intermediate portion. The outer sole can be comprised of
rubber or polyurethane moulded to suit the requirements of the boot. The
portion of the cocoon extending through the sole preferably is positioned

30 between the outer portion and the at least one woven aramid fayer embedded
in the sole.

The intermediate portion preferably has a plurality of layers of woven

aramid embedded within it. In one embodiment, the woven aramid layers can



cocoon around the upper portion of the boot. 5 According to a
further aspect, the present invention consists in a boot for a foot
.of a wearer, the boot having a sole and an upper, the sole having at

| east one woven aram d | ayer enbedded through the sole, the boot being
characteri sed wootdseis a cocoon of blast-resistant material i POIHETMI%Nt ed
into the boot such that it would substantially surround the entire
foot of a wearer 10 of the boot. 3 In a preferred

: enbodi nent of both aspects the cgQcoon.conprises at . I eet
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the second a®pect3Q09/Pr &9 80Q8IY )shaped in the formof a "boot ee"
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g 1S positi onlegqég . .rbe%;ti\(/)\ﬁaqnalt he ou{oe[ Ol I on
and the at |east ¥riBeibiesbeing Approximately Aaya Hiud] N8 Pipotosdeen
axis of the boot.

15 The sole can include an upper portion which comes into contact with
the foot of the wearer. The upper portion can be fabricated from chopped
aramid and nylon fibre board. In another embodiment, the upper portion can
comprise at least four layers of woven aramid adhered with adhesive/polymer
such as nylon.

20 The boot upper is preferably fabricated from leather and can have an
outer leather layer and an inner vamp layer of leather or cotton between
which the portion of the cocoon extending through the upper is positioned.

Stitching can be used to retain the layers constituting the cocoon in
place in the footwear. The stitching is preferably comprised of woven aramid

25 yarn. To ensure adequate strength .is provided by the stitching, further layers

- of woven aramid fibres (such as Twaron®2040) can be inserted in the |
intermediate portion of the sole. Preferably, a layer of aramid fibres is
present above and below the at least one woven aramid layer in the
intermediate portion, with the additional layers extending at least partially into

30 the upper of the boot.

The boot is preferably shaped so as to enclose at least the ankle of a
wearer thus affording a level of protection for the ankle and the lower portion
of the leg.



The internediate portion preferably has a plurality of |ayers of woven
aram d enbedded within it. In one enbodi nent, the woven aram d | ayers can
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car bon graphwoss7i4sdipes eit her interwoven with or between thecasesrodolo
‘layers to further strengthen the sole. In a preferred enbodi nent, there are

24 | ayers of aram d, carbon and ceranr c woven fibres (eg
“Toray,[err]/8HR [err] . I\/BO/I\/BO 6K/ 12K TOW pl ai n weave, the density of
whi ch ranges f rBtigfsDescrig A 2[aWiBA800g/ merr]). The

intermedi ate portion mretnaﬂeﬁﬁslvenwwﬂ spemabuu _Iyaﬂ@ffel'r‘éetén%bdlments ofPl ate
runni ng along the sole fromthe toe defl ector plat

preferably has thefipyentios e dssﬁr&qdew'thdﬁfeﬁrwemethe@peamp@wm@ﬁravvms. B de

havi ng a@nipd! ed surface designed to deflect the effect of an

expl osi ve bl ast away 10 fromthe foot. The deflector plate can be

conpri sed & a conpodiigwred isrg wertical crosg-sentienabyigwcofrthe bopt Beeerdingttockied i n
an adhesi ve/ poI 5,, 'FOE'?:{B Gt i o of aramd to carbon fibres in the
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boot. 15 the boot Uapictéd f Balrel 11! ude an upper portion which conmes into

contact with o .
Figure 2 is an enlarged and simplified cross-sectional view of the mig-

10 boot region along line 1I-# of the boot depicted in Figure 1; and
Figure 3 is a vertical cross-sectional view of an alternative
embodiment of a cocoon that surrounds a boot.
cription of the Preferred Embodiment
A boot having the features of a preferred embodiment of the present
15 invention is generally depicted as 10 in Figures 1 and 2. The boot 10 has a
standard shaped upper 11 adapted to enclose at least the foot and ankle of a
wearer, a composite sole 12 and a cocoon of blast-resistant material 13 in
the shape of a bootee (see Fig. 1A).
As is depicted in Figures 1 and 2, the blast-resistant layers 18 and 19
20 can extend throughout the entire upper 11 by including layers 18 and 19
between the outer leather layer 25 and the inner vamp leather layer 26 in the
upper quarter of the upper 11. These layers can be connected to the layers
in the bootee portion 13 by appropriate stitching 30.
The composite sole comprises an outer polyurethane sole 14 having a
25 tread 17, an intermediate sole portion 15 and an upper sole portion 16.

- The cocoon 13 consists of at least one layer of ceramic or
ceramic/glass-ceramic woven composite fibre nﬁaking up the outer cocoon 19
and at least one layer of aramid weave 18. The aramid weave 18, in this
embodiment, comprises at least one-ply of at least 1000 dtex aramid having

30 a satin or plain weave (eg Twaron® 2010). The layers 18 and 19 surround
the foot of a wearer of the boot 10 and once placed in the boot 10 are
embedded in the upper boot portion 11 and between the outer sole 14 and

the intermediate sole 15.



the foot of the wearer. The upper portion can be fabricated from chopped
aramd and nylon fibre board. In another enbodi nent, the upper portioh can
conprise at |east four |ayers of woven aram d adhered with adhesive/ pol yner

such as nylon. 20 The boot upper is preferably fabricated from
| eat her and cawdRI#3%1an outer |eather layer and an i nneCT/SGATH0IBy er
“of | eather or cotton between whi ch the portion of the cocoon

extendi ng through the upper is positioned. 5 Stitching can be

-used to retain the layers, constituting the coc i . .blace in the
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PCT/ SG7/ 00010  comprised of a composite 50:50 woven aramid fibre and carbon fibre
embedded in adhesive/polymer.
10 The boot upper 11 is fabricated from an outer leather layer 25 and an
inner vamp leather layer 26. The cocoon 13 is supported between the layers
25 and 26.
To hold the various layers together, stitching 27 through the side of
the boot can be employed as depicted in the drawings. The stitching 27 can
186 be comprised of woven aramid fibres (eg. 420 dtex aramid) and/or polyester.
To improve the strength of the stitching, two further layers 28 and 29 of
aramid fibres are inserted in the intermediate portion 15 of the sole and
extend into the upper 11 as depicted in Figure 2.
A boot having the features described above will be effective in
20 providing protection from explosions of anti-personne! mines containing at
least 60 grams and possibly 80 grams of pressed compound B explosive.

An alternative embodiment of the invention is depicted in Figure 3. In
this embodiment, the standard army boot 40, having a sole 46, is surrounded
by an outer cocoon 41 into which the boot 40 has been placed. The cocoon

25 has the features of the cocoon 13 described above except rather than fitting

- within the boot, the cocoon 41 surrounds the boot and provides a quick and

relatively inexpensive means of improving the blast-resistance of standard
army boots. In the embodiment of the cocoon depicted in Figure 3, the
cocoon 41 has a sole 42 and an upper 43, the upper having an inner surface

30 47 and an outer surface 48. Embedded within the sole 42 and upper 43 is at
least one layer of ceramic or glass-ceramic fibre 45 and a layer of woven
aramid weave 44. If desired, the sole 42 can have a plurality of layers of

woven aramid fibre, preferably 4 layers, together with polymers, such as



4 Brief Description of the Draw ngs Her ei nafter
given by way of exanple only, preferred enbodi nents of the i nvention
are described with reference to the acconpanying draw ngs, in whi ch:
5 Figure 1 is a vertical cross-sectional view of the boot
accordi ng t owblye/d3ei9 present invention; " s adTbddIe S a
‘vertical cross-sectional view of the cocoon present in t he boot
depicted in Figure 1, Figure 2 is an enlarged and sinplified
" cross-sectional view of the md- 10 boot region along line Il-11 of the
boot depi cted invian apd/er garbamdibre embedded therein.FiAgdefiectorn plate, @8 deseribied
Cross-secti onalgpul ts i i i ment of a cocoon that
surrounds a bo&bgbg'%&ﬁd g%ce’?gr'ﬁ%%}?g;na\{%‘ mtt?léheP?@ erred Enbodi ment

A boot having the fedhacosoes 43 qoulsk be sapnadiodhadoot 40 hhetrapsed8as 15
invention is g IC4 € [ <G4T has a
st andard shapegﬁarhcg%aér }hlﬁsgﬂga%ﬁt gc'}% ?‘o&igﬁcrﬁ%@g%gtﬁ gég%?‘ tq ﬁém? E&?e'gﬁ@bg%%e of
a Swear glesired.conposite sole 12 and a cocoon of bl ast-resistant

material 13 in e_isee Fig.

As is depicted in Fi 6‘6’#@'@ 1§%ﬁ58§&fdttﬁ'epﬁggr§st §l§"ze§|e'§teggtar€@;%ér"¥mféo%snd 19 20
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bet ween the outer L. . r [ r .|l eat-he er 26 in

0 vers P Yl B '
e | ayers invention obdiptdeec [ skt erpbodiprents ares reyoto30.
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tread 17, an internedi ate sol € Bor ion and an uppeér solé portion 16.

The cocoon 13 consists of at |east one | ayer of ceram c or



ceram c/ gl ass-cerani ¢ woven conposite fibre nmaking up the outer cocoon 19

and at |east one |layer of The aram d weave 18, in this

enbodi ment, conprises at llmﬂmi gﬁmat | east 1000 dtex aram d havi ng
ve (egtiwaron

30 a satin or pl ain wea err] 2010). The layers 18 and 19
surround - watissfigot of a wearer of the boot 10 and once ROTSGHA00M1I0t he
‘boot 10 are enbedded in the upper boot portion 1 1 and between the
outer sole 14 and the internedi ate sofe 15. WO 97/ 43919
" PCT/ SG7/ 00010 5

To inmprove the blast resistance of the sol%@-ﬁﬁthe i nternedi ate sol e
15 has a plurality of layers of woven aramd fibre 21 and carbon fibre 22
enbedded in the polyurethane. A deflector p]ate 23 al so extends fromthe

toe t.o the heel ot theAfoArdicle0f faAtWeAr COEIPIEIBRR S0GaPNRf, RIRsHrRBIStaNt anatsrig!

12. 5 The defdnapb®to Rlisdtantiatly ' enBifelR 80ir&shd a\aaat,&usfcae@meﬂawha% S8l e
of the surface 24 being adapted to deflect the effect of

expl osi ve bl Bst aANdyan upper, the ¢AGOPR beinggrongpcted tedhe bogt of e ’SS(?(’ ﬂiﬁ The
defl ector plate 23eirdr of the bodtONpPri sed of a conposite 50: 50 woven aranid

fibre and carbon fibre enbedded i n adhesi ve/ pol yne
2. The article of footwear of claim 1 wherein the blast—resastant material

comprises an aramid weave comprising at least one-ply of at least 1000 dtex
aramid and/or a Iayér of ceramic fibre or ceramic/glass-ceramic woven
10 composite fibre.
3. The article of footwear of claims 1 or 2 wherein the aramid fibres are
incorporated into a sandwich of layers of woven ceramic fibres or
ceramic/glass-ceramic woven composite fibres.
4. The article of footwear of any one of the preceding claims wherein
15 the sole is comprised of rubber or polyurethane and has embedded therein at
least one further layer of woven aramid fibre.
5. The article of footwear of claim 4 wherein carbon graphite fibres are
sandwiched between the woven aramid fibre layers.
6. The article of footwear of any one of the preceding claims wherein
20 the cocoon is attached to the boot by straps extending between the cocoon
and the boot.
7. A boot for a foot of a wearer, the boot having a sole and an upper,
the sole having at least one woven aramid layer embedded through the sole,
the boot being characterised in that a cocoon of blast-resistant material is
25 incorporated into the boot such that it would substantially or entirely surround
the foot of a wearer of the boot._
8. The boot of claim 7 wherein the cocoon comprises at least one sheet
of blast-resistant material which is embedded in the sole and at least a
portion of the upper of the boot.
30 9. The boot of claims 7 or 8 wherein the blast-resistant material is
composed of an aramid weave comprising at least one-ply of at least 1000
dtex aramid. '



caramd fibres are inserted in the interne

10 The boof upper 11 is fabricated froman outer |eather |ayer

25 and an inner”"iiélﬂ"%”um’ er 26. The cocoon 13 is supported

-bet ween the | ayers . ”m To hold the various

| ayers together, stitching 27 t Wr odgh*t he si de of t he boot can be

enpl oyed aswipiiqgsg9d in the drawings. The stitching 27 canpdygce700618

“conprised of woven aramd fibres (eg. 420 dtex aram d) andror po(“yester.

To inprove the strength of the stitching, gtwo further |ayers 28 and 29 of
gi ate portion 15 of the sole and

extend into the0.uppahelbotdf dapioatad caimBiZyty 8 wherein the aramid fibres A boot

havi ng the features.descr,ibed above wi Il be effective.n 20 rovi di ng
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An al ternative,enbodinent .of the invention is depicted in Figure 3. In

this enmbodi meriores ﬁ%fﬁ%ﬁd%‘?'aa%ﬁmf Hernath of ﬂ??a‘?ﬁ‘%&“a sol e 46, is surrounded

by an out®r corpon 4heibbo? oManglonklt? chidk 7fd Poswieein the 3oRdis cbfbrizggoon 25

has the features of the cocoon 13 dgscri bed above except rather than

fitting wi t hioh apHteRArtion pad andptarmediats, PPdAds t he boot and
provi des a qui Tk andrhe boot of clirAt1 Vv @hgrdim e oMt E6leT® @Bfmpriked BPFEbLeR@r t he
bl ast - r esi stancel\ of . standard arny boots. In the enbodi nent of the
cocoon depi ct RPYHEHABre 3, the cocoon 41 has a sole 42 and an
upper 43, the 1pper Thewody oh@laimsan 6rurZ agrraf the cddootNékteRNdHtHrBlgts wid ace
48. Enbﬁiiged Wi t'h'bn t he ﬁilgl e 42 and ugﬁeg 43 i s at | east one | ayer
of cera or e etweanthe outerpactian agg 3he at least opg wWyeaframid lavery; o ¢

weave 44. |If dafbéRdd ih ke §0ke 42 can have a plurality of |ayers of

woven aramd fjbre, .preferably 4 | ayers, together with polynmers, such as
{t? T%eeboot of any one fclaslms 11gto 13 wherein tRe ir%ltermediate

and/or upper portion has a plurality of layers of woven aramid embedded
therein.
15 15. The boot of claim 14 wherein carbon graphite fibres are sandwiched
between the woven aramid fibre layers.
16. The boot of any one of claims 7 to 15 wherein the sole includes a
deflector plate.
17. The boot of claim 16 wherein the deflector plate is in the intermediate
20 portion of the sole.
18. The boot of claims 16 or 17 wherein the deflector plate has a first
side directed towards the outer portion, the first side having an angled
surface to deflect the effect of an explosive blast away from the foot of a
wearer.
25 19. The boot of any one of claims 16 to 18 wherein the deflector plate is
comprised of a composite of woven aramid and carbon fibres embedded in an

adhesive/polymer.

20. The boot of claim 19 wherein the ratio of woven aramid to carbon
fibres is 50:50.
30 21. The boot according to any one of claims 7 to 20 wherein the boot

upper is fabricated from an outer leather layer and an inner vamp layer of
leather or cotton between which the portion of the cocoon extending through

the upper is positioned.
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o earban. ent!lel(!ltl!eltmlulell!llllllfll" I!lJ defl ector plate, ; nvton

and/ or carbon fibre as descri bed
above, could also be incorporated into the sole 42. , The
cocoon 41 coul WOEM3MP apped to the boot 40 by straps 49 as  PCT/SGYI@pHet ed
‘in Figure 3. Alternative neans of attachment could be enployed as 5

desi red. It will be appreciat@d by persons skilled in the
art that nunerous

i nvention as showfin & H‘é\"%& gééoggﬁgggg%“gr%%%&%ﬁsgﬁs %’gﬁeﬁﬂgﬁtﬁg the
fromthe spi r! t  Qire pelIPgethet BE stitching. | nvention as proadl y descri bed. The
D oo ToTh o e et okl 22 whiren weythoRRD S pitesed woveh '
PCT/ S&7/ 00010  aramid yarn.
5 24, The boot according to claims 22 or 23 wherein two further tayers of

woven aramid fibre are present in the intermediate portion of the sole and

extend at least partially into the upper of the boot.

25. The boot according to claim 23 wherein one layer of woven aramid

fibre is positioned above the at least one woven aramid layer present in the

10 intermediate portion of the sole and one layer is positioned below.



7 o . CLAIM5 1. An article
of footwear conprising a cocoon of:blast-resistant nateri al shaped
.to substantially or entirely surround a boot, the cocoon having a sole 5
and an upper, the cocoon being connected to the boot or the |l eg of the
‘wearer of the WOQw43919 2. The article of footwear of @F&fsﬁs’ﬁ‘"\m’erei n
“the bl ast-resistant materi al conpri ses an aram d weave conpri sing at
| east one-ply of at |east 1000 dtex aram d and/or a |ayer of ceramc
- fibre or ceram c/glass-ceram c woven 10 4{/3conposite fibre. 3.

The article of footwear of clains 1 or 2 wherein the aramd fibres ar

I ncorporated into a sandwi ch of |ayers of woven ceramc fibres qr
ceram c/ gl ass-ceram ¢ woven conposite fibres. 4, The
f oot wear of any one of the preceding clains wherein 1 5“) t he
conpri sed of rubber or polyurethane and has enbedded th&rein at

| east one further |ayer of woven aram d fibre. 5. f

footwear of claim4 wherein carbon graphite fibg.i are

bet ween the woven aramd fibre | ayers. 6. The article ar

of any one of the preceding clains wherein 20 tdhe cocoon is a o]

the boot by straps extendi ng between the cocoon and the b

7. A boot for a foot of- a wearer, the boot h g a sole and

the sol e having at | east one woven a&gnid | ayer edded t hroughf t he sol &,
cocoon of bl ast-resistant

t he boot being chagacterised in that
Is 25 incorpora&@
entirely surround

o



the foot of a wearer of the boot. 8. The boot of claim 7 wherein

the cocoon conprises at | east one sheet of blast-resistant nateri al

which is enbedded in the sole and at |east a portion of the upper of
t he boot. 30 9. The boot of clainms 7 or 8 wherein the blast-resistant
‘material is wo9maspnposed of an. aram d weave conpri sing at PCESEL7/MPW- p| vy
-of at |east 1000 dtex aram d. WD 97/ 43919

PCT/ SG7/ 00010 8 10.

. The boot of any one of clains 7 to 9 whéf3in the aramid fibres
conprising the blast-resistant material are incorporated into a sandw ch of
| ayers of woven ceramc fibres or ceram c/glass-ceram c woven conposite

fibres to further increase the strength of the cocoon. 5 11. The
boot . of any one of clains 7 to 10 wherein the sole is conprised

of an outer portion and an internedi ate portion. 12. The boot of
claim1l 1 wherein the outer sole is conprised of rubber g No
pol yur et hane. L 13 The boot of clainms 11 or 12 erein the cocWon

ext ends through t he\l0 sol e betweemth&out er portionjnd the at |east
one woven arami d | aye QN ? @
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enbedded in the sole. 14. The boot of any one of clains 11 to 13

wherein the internedi ate and/ or upper portion has a plurality of

| ayers of woven aranid enbedded therein. 15 15. The boot of
cl-aim 14 mherel *ﬂﬁ; graphite fibres are sandw ched bet ween t he
woven ara md f| ayers. 16. The boot of any one oﬁcﬁ&égﬁﬁm% to
15 wherein the sole i ncl udes a deflector plate. e
boot of claim 16 wherein the deflector plate is in the internediate 20
portion of the sole. 18. The boo3/3f clainms 16 or 17 wherein the
defl ector plate has a first side directed towards the outer

portion, the first side having an angl ed surface to deflect the

ef fect of an expl osive bl ast away frs- the foot of a wearer. 25

19. The boot of any one of clai W to qana%eln the deflector plate is
conprised of a conposite of mov-(rg% d$ on fibres enbedded in an
adhesi ve/ pol yner . bo cl'ai | 19 wherein the ratio of
woven aram d to cagpon fibheg is 50..0 30 21. The boot
according to any o of ¢lains 7 N9 RO ‘eraL_ the boot upper is

fabricated from an{outer\l eather qu_". RO oysr  of
| eat her or cotton t ween\whi ch "a—"‘ R~ -ndingQFBrough

t he upper is positi eq. ‘

T
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9 22. The boot according to any one of clains 7 to 21 [ei,n t he
| ayers are hel d together by stitching. 23. The b fﬂ étﬁ
22 wherein the stitching is conprised of woven aram d yar pgme 24!

The boot

| aine 22 or

amoven aramd fibr

extend at | eFERNEGNAL l&lﬁPﬂg@&'ﬁm

saccordi nf
position
i nt er ned

LD Ansesuntionsl Fatent Clagsification O, o

23 wherein two further

ot n&’t‘r)gc'presentw?wamﬁmP@Amﬂqnon of t

| ayer QoD
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A boot (10) adapted to provide an improved level of protection against explosive blasts is described. In one embodiment, the boot
has a sole (12), an upper (11) and a cocoon (13) portion which substantially encloses the foot. The cocoon can be comprised of an aramid
weave (21), and/or, a further layer of carbon fibre (22) and/or woven ceramic fibres or ceramic/glass-ceramic woven composite fibres. The

sole can incorporate layers of woven aramid and

carbon fibres and a deflector plate

(23) to provide enhanced protection, In an alternative

embodiment, the cocoon can surround the boot and provide a quick and relatively inexpensive means of improving the blast protection to

a wearer.




