CUT, ABRASI ON AND/ ©R PUNCTURE RESI STANT KNI TTED GLOVES Reference to Rel ated
Application @2“9001] This application clains the benefit of Pr ovi si onal
Appl i cat¥B8E#33F” No. 60/ 942,377 filed on June 6, 200?CT@§6"°§/H?‘11{‘4 ed

- Abrasion And Sl ash Resistant Knitted 3 oves,"” which is incorporated herein
by reference in its entirety. Field of the | nventi on [ 0002] The invention
rel ates generally to knitted gl oves. Background of the Invention
[00031Conventional fabrics are often easily frayed or damaged when they

abr ade agai nst thqupggg r se cenent,
rocks, and asphal . "Yans andﬁ?ﬂeﬁd\qﬁ/(BR & Sﬁgﬁglgﬁﬁ?{e of fabrics
tend to abrade, | ose mass, or he heat of friction when

exposed to relatively high abra5|on condltlons.
Reference to Related Application

[0001] This application claims the benefit of U.S. Provisional Application
Serial No. 60/942,377 filed on June 6, 2007, and entitled “Abrasion And Slash

Resistant Knitted Gloves,” which is incorporated herein by reference in its entirety.

Fieid of the Invention

{0002} The invention relates generally to knitted gloves.

Backeround of the Invention

19003] Conventional fabrics are often easily frayved or damaged when they
abrade against the rough surfaces of hard objects such as coarse cement, rocks, and
asphalt. Yarns and fibers, especially on the surface of fabrics tend to abrade, lose
mass, or even melt due to the heat of friction when exposed to relatively high
abrasion conditions.

10004] High-performance fabrics have been developed for some abrasion
applications. One approach 1s to tightly weave or knit high denier yarn (e.g. nylon
polyester, etc.} into a fabric. Thermoplastic coatings can be applied to such fabrics
to enhance abrasion resistance. Various high strength fibers (e.g. Keviar®, PBO,
steel, glass, Dyneema®™) are sometimes used in high performance fabrics. However,
these high strength fibers tend to be brittle, and therefore, are not associated with
exceptional abrasion performance in many applications.

[0005] Further, many current high performance or abrasion resistant fabrics are
bulky, stiff and expensive. Moreover, many abrading objects have sharp or pointed
features (e.g. tree branches or rocks) that can snag the fabric and cause failure from
tearing or puncturing,

0606} HDM manufactures and seils sheets of SuperkF abric® brand material

that provide slash and abrasion resistance through the use of hard plates screen
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[ 0004] H gh- performance fabrics have been devel oped for sonme abrasion
applications. One approach is to tightly weave or knit high denier yarn

(e.g. iged b ¥edt Sfixe@lts . the istifacd of abFitgic HherdmRinshicedceaimags can be
applied to such fabrics to enhance abrasi on resistance. Various high

st r engt patferbellis (matgrialkisvinadd into phoyesshie dic, cyjfiag partbyfneethbsheste agdnet i nes
used in_ hi.gh rfaqr ce fabrics. ,Ho er, these high strength fibers tend
o be DML &F TRRGEBF QFEe nis S0t b ket duaiEre SeptteUFt SBor ast on
per f or NRNL S kiR MesARRLE CA1dWARy, HRROSR tnkié‘z%xf R CHENRR Aﬂhglﬂe _
performance or abrasion resistant fabrics are u?(ky, %tl and expensi ve.

Mor eovemgffimaent. abr adi ng obj ects have sharp or pointed features (e.g. tree

branche rocks) that can_snag the fabric_ and cause failure fromtearing
or punc&l@%hg. 10065 EROVE nadier é‘é‘%‘iﬁ My KOEHNG BIREETSs Toubbstipditeatiti ch

of “nar 0 prarae REREARRAR SRR, B AN B P ARG QR 7 e

in a clgesetyl spACRGhgeOoI®E i Eu@@bél?rdhosé[hi;osb@atreraﬁ&&lyi sfiBderiadscgl oves by
die cutting parts fromthe sheets and sewi ng or bonding the parts onto a

gl ove. thif giveedhg bestigiipacrlapcementt far axae] dnphicaicens. dhdsabefasilkher rdotd, st ance.
However, thi Se&l o%ﬁ]lg&n#f acturi net htod c%gl be,iLnefficient. ﬁltoqgf’%g oves
are of t AV RSPy R P PP o OB S FRIBIHEY dutiEO eV EEEY T %% r i nt ed
ont o knjdik eskeghQMES e AbPRIAY Gedifi§hde &I @otpriﬂ,g%deue%no Bl prabfig mat eri al
used in these dots is purposely chosen to be relatively sof? mat eri al

si nce ténpdicgiiomsswhére Haed ebmgding dndes caneunt infoandrényagpiikinatrisnst thihese
soft rmgr ots, however, provide little if any puncture or cut

resi st I §r eover, when soft rubber dots are used, the abrasion

resi stance is not inproved enough for practical applications where hard
abradi ng objects can cut into and damage the material of the rubber dot.

Summary
[0008] The disclosure is an improved protective knitted glove assembly. One

embodiment of the disclosure includes a knitted glove and two or more non-coplanar
arrays of printed guard plates. The guard plates are small, regularly-spaced, generally
uniform thickness, non-overlapping, hard polymer material members arranged in a
predetermined pattern having an area parallel to a surface of the glove with major and
minor dimensions. The major dimension to minor dimension aspect ratio of the guard
plates is between about 3 and 1. The overall abrasion resistance of the glove
assembly is substantially greater than an abrasion resistance of the knitted glove
without the guard plates. |

[0008a} A first aspect provides a protective knitted glove assembly; comprising:
a knitted glove; and two or more non-coplanar arrays of non-overlapping, hard
printed, cured polymer material guard plates arranged in a predetermined pattern and
having an area parallel to a surface of the glove with major and minor dimensions,

wherein the major dimension to minor dimension aspect ratio is between about 3 and



Summary [ 0008] The disclosure is an inproved protective knitted gl ove
assenbly. One embodi ment of the disclosure includes a knitted glove and two
or nor el NAReRAP BN AT AYS Bbn-BipIRLANaGMAr 8 RbAIRSrapDic: Gl i@t es are
smal |, regularly-spaced, generally uniformthickness, 'non-overlapping, hard
pol yner curad eralghemerdveiad guardipipscs compripe editsrarrayedd gatddeplatdsaaidng an ar ea
parallel to,a surface fit‘he | ove fw’ith maj or and, m nor dj nensions. The

maj or dYSERSiEHAYLY FHROP ﬂ?%@%g}eéno 2% PELIIGT AT SENEn e pnigrtds i s

bet veen,abowihGefNle holy e HMefia! [ resi .

assenbl% is su%gt an%3 i%g} Iy grégg{l%rdfttﬁgﬁ?%ﬁwégroggug%ﬂg%g?g %&In{ggﬂygk&;éﬁe

kni t t edafigrddemgdcremupriitbé ogvahe ghivates befdO08ad-Aold ir3iy aSpeel phitavisdes a
protective knitted gl ove assenbly; conprising: a knitted gl ove; and two or
nor e nofredraHed oatorthy 81e- non- over | appi ng, hard printed, cured pol yner

materia d plat r In.a predeterp ned patter nd hayi ng an
ar ea pal'gglﬂ FEI to % g‘%ro ﬁa&gﬂ%ﬁ?ﬂ‘é‘% &gle%()t%hg?a?%lfmgn% Pﬁ‘?qﬁ%}‘fedpﬁﬁ? i ons,
wher ei nglbhe afRh®ly, dhSBRShQNCIBHiMEe pIsliAR AF M RERE6F a klded J15vds] yeen
about 3 and 1, wherein the two or nore non-copl anar arrays of

non- ovegdrgpplynplaniasertped of ediorvenedrqpnl pristingrangr ilal figuaraltiph atfehe conpri se
a first, arr of ard plates and.a second array af guard. plates forned of

2 pol ymen uEEIe A 1S fraly S Ro DEH Gmies. PR A GO bk BrEd MBS e

mat eri ay Phrddb@rhideat LA : I [ kall : er being
screen pr)iri %1{ ed ont ggtpr%egl’%)\sééﬁ%%fy%géebfngr@lﬁ %Ozélg%%ﬂttglri g%‘%gé“ggﬁ?ﬁ pl at es

i s scr eerplprar widd thenfict pheicgl ave.geh&AN8h]lMms euofice af pdotmet avi desea net hod
for making.a protective kpitted gl ove assenbly, t he net hod conpri si ng:

pl aci ngPAIHIE SNtey3Re i ROYE PATHeH O ebregkBiedoBloyegeneeand \arsyashmosar f ace of

a formeg, n i NL 1740 .St rtion of knitted gl ove a
Firot apvesbBpREy iyl At tnlabf S o Reb o 8 b dSitlbed Srtgea™ n a
pr edet ewhemadtheakt@&darrd} 8CEngd dlEecRNbnPeIPARR vath hlgiknitdesr ghoye that

is non-coplanar with the first portion on a generally planar suiface of a

f oi ner ; Plats. whetsenthsr palyingy maare! o éhe Seradrayorft gusnd plateshesrgani primdd gl ove a
second ar.r f .non-overl,appi.ng, .polyner naterial, quard pl ates. arranged in
= or edetup e et SRR Y BT IR e PR YRy St et i o
non- copdeaBid aMhi B_fwdfpnartéstmﬁbIﬁf)eyse%mg}aaﬁﬂmmf%@ﬁmtt\é@%{cﬁﬂen the pol ymer

material of the first array of guard plates screen printed onto the first
portion of the knitted glove is partially cured before screen printing the

second array of guard plates ,onto the, secondeorti on of the knitted gl ove.
Brief Description of the Dr cription of the Drawings
[0009] FIG. 1A is an isometric view of a knitted glove with printed protective

plates in accordance with one embodiment of the invention, generally
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[OO009]FIG 1A is an isonetric view of a knitted glove with printed
protective plates in accordance with one enbodi nent of the invention,
gener al IO 2@%8\%31%@ the palm the side of the forefingePCTHSINEHE t hunb,
and the thunb crotch surface portions of the glove. 100101FIG 1B is an

I sometric view of the knitted glove showmn in FIG 1A, generally show ng the
pal m side of the glove. [0011]]FIG 1Cis an isonetric view of the knitted
gl ove shown in FIG 1A, generally showi ng the back and thunb crotch surface

o o prot eneru e i AR g R kB S BB S0 | o b o
knitted suhsfaca@pertidhs bheeglione
[0010] - FIG. 1B is an isometric view of the knitted glove shown in FIG. 1A,
generally showing the palm side of the glove.
[6011] F1G. 1C is an 1sometric view of the knitted glove shown in FIG. 1A,
generally showing the back and thumb crotch surface portions of the glove.
0012} FIGS. 2A-2C show various views of an example of a protective material
comprising hexagonal plates attached to a flexible knitted substrate of the glove.
[0G13] FIG. 3 shows an example of a protective material comprising square and
pentagonal plates with relatively tight gaps attached to a flexible knitted substrate of
the glove.
[0014] FIG. 4 shows an example of a protective material comprising square
and pentagonal plates with relatively wide gaps attached to a flexible knitted
subsirate of the glove.
[0015] FIG. 5 shows an example of a protective material comprising circular
plates attached to a flexible knitted substrate of the glove.
{0016] FI1G. 6A shows a side view of protective plates attached to a knitted
substrate of the giove. |
[0017] FIG. 6B shows an embodiment of the invention having a layer of an
elastomer over the tops of the plates and substrate of the material shown in FIG. 6A.
[0018] FIG. 7A shows a top view of a secondary former used in connection
with one embodiment of the invention 1o make an array of guard plates on the side
of the glove shown in FIG. 1A between the forefinger and the thumb,
[{0619] FI1G. 7B shows an aiternative secondary former that allows for
additional coverage beyond that of the former shown in FIG. 7A.
106201 FIG. 7C shows another alternative former that aliows for still more
coverage beyond that of the former shown in FIG. 7B.
[0021] FI1G. 8A shows a knitted giove that can be used in connection with the

invention.
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100131FI G 3 shows an exanple of a protective material conprising square
and pentagonal plates with relatively tight gaps attached to a flexible
knitted ¢ 6%‘{3(13‘5)3830f the glove. 10014]FIG 4 shows an B&XAppls/Berdp
protective material conprising square and pentagonal plates with relatively
wi de gaps attached to a flexible knitted substrate of the glove. 100151FI G
5 shows an exanple of a protective material conprising circular plates
attached to a flexible knitted substrate of the glove. 100161FI G 6A shows

a side vie pr ot y | at ttached tao a.knitted substrate of the
gl ove. 100'%9%&—% G 63%&\&55@‘8&52%%’?‘3%‘%‘@%@“8?9? ﬁ% %Ww&ﬁ(’ﬁ%ﬁf%@% | ayer of
an el ast onwowemaritsheyt ops of the plates and substrate of the materi al

shown in FI G 6A. [00181FI G 7A shows a top view of a secondary forner used
i n connect 0833} FIG. 9 shows a top view of a glove former that can be used in

connection with the invention.

Detailed Description of the Preferred Embodiments

{0024] FIG. 1A shows a front view of one embodiment of the glove assembly
of the present invention where guard plates 2 between the thumb and forefinger
region are visible.  As shown in FIG. 1A, guard plates 2 cover the generally planar
palm side of the glove assembly 1, including the palm side of the fingers. The
portion of the glove assembly 1 with guard plates 2 between the thumb and
forefinger is effectively on the side of the forefinger and in the crotch between the
forefinger and thumb, surfaces that are effectively non-coplanar and non-parallel
with the guard plates on the palm of the glove assembly. The edges of the guard
plates 2 on the side of the forefinger and in the thumb crotch are positioned adjacent
to the edges of the guard plates on the palm. FIG. 1B shows the palm side of glove
assembly 1. FIG. 1C shows glove assembly 1 from the side of the back of the hand.
An array of guard plates 2 1s shown on the sides of the thumb and forefinger and in
the crotch of the forefinger and thumb. Another array of guard plates 2 is shown on
the back of the glove assembly 1. The guard plates 2 on the sides of the thumb and
forefinger and in the crotch of the thumb are non-coplanar and non-parallel with the
guard plates 2 on the back of the glove assembly 1.
[6025] FIG. 2A 1s a detatled view of a portion of an array of guard plates 2 in
accordance with one embodiment of the invention. As shown, a plurality of plates 2
is affixed to the knitted glove fabric 3. The plates 2 are printed onto the outer surface
4 of the knitted glove fabric 3 using standard screen printing processes after placing
the knitted glove over a generally planar former plate 50 such as that shown in FIG,
9. The former plate 50 shown in FIG. 9 1s generally hand-shaped and can be used as
a base for printing guard plates 2 on the palm and back sides of the knitted glove 3
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w th one enbodi nent of the invention to make an array of guard plates on
the side_of the glove shown in FIG | A between the forefinger and the
thumb. TYBFEPEPE? 7B shows an alternative secondary f oPFESENEPOAHG ons for
addi ti onal coverage beyond that of the former shown in FIG 7A. [00201FI G
7C shows another alternative fornmer that allows for still nore coverage
beyond that of the fornmer shown in FIG 7B. WD

2008/ 154398PCT/ US2008/ 066146 100221FI G 8B shows the knitted gl ove of FIG

8A mount edrutﬁ,g,ag Bﬁé‘%}?orw%elr %{'ﬂﬁ@%d Lri’i‘lﬁ'?‘&r%e%lat&%?@&ﬁ)'s% sc? th%lpﬁl\gsgl(?\/et?ﬂts\/i ew of

a glove f ol can
snuggly on the former. The resin used to form guard plates 2 1s chosen to have a

rheology suitable to screen printing and to have cured properties suitable to
providing protective properties. The plurality of plates 2 enhances the abrasion,
wear, and cut resistance of glove 3. The resistance of glove 3 to puncture by nails or
items of similar dimension is also enhanced by the plurality of plates 2. Puncture
resistance to smaller diameter objects, such as hypodermic needles, can be enhanced
by using multiple layers of guard plates 2 or multiple layers of fabric substrates with
the guard plates. For example a two layer glove assembly can be made by taking
two gloves and stretching one over the other. A slightly larger outer layer glove can
be used to prevent excessive stretching from causing too tight a fit. Three, or even
more, tayers could be used similarly.

[0026] Depending on application, abrasion resistance can range from iow
intensity rubbing typical of gloves repeatedly worn and laundered, to high intensity
abrasion (high loading and/or high speed) such as for gloves worn to provide
protection in, for example, motorcycle riding. It is noted that the fabrics of the
present invention can be heat resistant, which is meant to inciude fabrics that are
relatively heat tolerant and heat insulating.

[0027] Adding cut resistant plates 2 to the gloves 3, as is done in this invention,
will substantialty improve the cut resistance and other mechanical properties. The cut
resistance can be further increased by adding hard fillers, such as ceramic beads or glass
beads, to the resin used to construct the plates 2. Also the thickness of the plates can be
adjusted to provide a balance between overall glove weight and the desired level of slash
resistance.

[0628] The present invention is an alternative way of making gloves that
incorporate the essential features of SuperFabric® technology without the processing
costs associated with making SuperFabric® sheets into gloves. These gloves are
made by printing guard plates 2 directly onto the surface of a finished knitted or
woven glove 3. The resulting glove assembly 1 has comparable abrasion resistance
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connection with the invention. Detail ed Description of the Preferred

Enbodi meps. s 241FI G | A shows a front view of one e I f the glove
assenblnsvéfm(fjgﬁg“g%esent i nvention where guard pl ates gpgg}tlj\r%z@%ﬂ%ﬂ@tthunb
and forefinger region are visible. As shown in FIG [|A, guard plates 2
cover the generally planar pal mside of the glove assenbly 1, including the
pal m side of the fingers. The portion of the glove assenbly 1 with guard
plates 2 between the thunb and forefinger is effectively on the side of the
forefi ngeriangydsinidderds @hﬁ&l@&tﬂ@%g%shﬁtﬂo% afd %ﬁ%ﬁ@%%ﬁ%& wifr f aces

that are effectively non-coplanar and non-paral w th the guard plates on
the pal m ofewtihe inglhovepadsend! paciseAdtiges infsottrecnguaiideh aies naydr t he si de

of the forefinger, and,in the thunb crofch are positioned. adjacent to the
edges. of UNEGARHEF prielar B Rt e e herE EEI Y et A BVt gl ove
assenbly lelles bEMRNANRNOI¥RIAsSRIYrdv LI @MBAR o RipdRaah g back of the
hand. An array of guard plates 2 is shown on the S|de$ of the thunmb and

f or ef i ngerglanes made fiemdyupettabot”™ shts brcebierngdhis andichshility. afAndtdby thar r ay of
guard pl at es t2 issosisfhtown on the back of the glove assenbly 1. The guard
pl ates 2 olﬁ”i?lde EI°U8S of the thumb and forefinger and in the crotch of the

thunb are mopsjcopl anarondrehbddin@ao@khehreWnt hykhoguar fsplat ?ﬁue% 2fct he back
of the glove assenbl 100251FIG 2A is a detailed view of a portion of

l.
an array ofseguaitida m%l@i@gtlztirght garcibrdia o i hablcomemmaybobierfent bbide the
i nvention. h wa pluralit f. at 2.1S fixed to the knitted
gl ove fabr?léﬁg.ﬁr% ﬂﬁﬁ %LEB gwathg}%cugtrnﬁ pthéc"&) %sj[% & Fﬁ%k%ru?ng?océ’ﬁlﬂl &% of the

knitted gl @uBtahaphics 23wt SbduduRiiBa@and deaharallpihbideghdliREaRSahal t er
pl acing the knitted gl ove over a generally planar fornmer plate 50 such as

t hat shownglpre PAdditionallyhe releiiveby soi dodngoshommaan he Priged onitep géer al | y

hand- sh b RLENEL: . . th
pal m ana’ Eakiear R SRl I i RudtRTaBEy R kR MR SR T r e
The for mercqatiat @adBe uppladdasentiepliitbar. Howegrofoe sdné apslicmoggliye anfdche

former. The resin used to formguard plates 2 is chosen to have a rheol ogy
sui t abl e tBFoperigaAT Pieilgrd PlgieaddDen b RIECTE Sk ed properties suitable to

provi di ng ctiv [ [ _ n es the

abr asi on, &@gfrj]e andelgt%{nggggogﬁg%rgy??&%#%%hé[?én%%mr’%é%?t%%@%wggI ove 3 to
punct ure bininad k®vey 3 ismwien. dh osharehdioddheren) odiesics, aadsel, ehhudtiged by t he
plurality of plates.2. Puncture resistance to snma|ler dianeter objects,

such as hyPSHERIF & eHearRenViaN BO'BHRIRESE By neisige Hiftd ipPe! pagfRfs of
guard plat rgﬁbgdiﬂlrepmg Bk ?ﬁ\ﬂr@y&ﬁ@r?&fes £ b G rakhsil raﬁ%%nv&éehwtixfég. guard

2
pl ates. For exanplé a two layer ove assenbly can be nmade by taking two
gl oves andiidtlet chi ngiGné, éued Stihestothaternaivsigeghietnes|far emplaet 2riisayer

gl ove can be used to prevent excessive stretching fromcausing tog tight a
fit. Three’ S‘Hr“’%%ﬁ“%F‘%‘,’mgé’ﬁ%‘iag"%doﬁ%@e&ség}- dilh Plé??%.pa%f@ 1 BdPendi ng

on appl i cafs} QR o, ADMRS AR § SehaLAMGEHRRR 2riATIE. 4 LRI all enough that a
blade can not penetrate the glove 3 for a significant distance without cutting through
guard plates 2. This allows the printed glove assembly | to have significantly
enhanced cut resistance as well as abrasion resistance. FIG. 5 shows an alternative
embodiment with circular piates.

10032} Having rigid plates with tight géps 5 as shown in FIG. 2A may reduce
the overall stretchability of the glove assembly 1. The glove assembly | can
however be re-designed so that it fits the appropriate sized hand after the printing
operation. So, for example, a glove 3 that was originally designed for a large sized
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intensity rubbing typical of gloves repeatedly worn and | aundered, to high
intensity abrasion (high | oading and/or high speed) such as for gloves worn
to provide protection in, for exanple, notorcycle riding. It is noted that
the fabrics of the present invention can be heat resistant, which is neant
to include fabrics that are relatively heat tol erant and heat insulating
100271Addi ng cut resistant plates 2 to the gloves 3, as is done in this
invention, will substantially inprove the cut resistance and ot her

mechani candppigherits €§¢1Wh@2%ﬁbanﬁié%ﬁ1%%f§ﬁﬁé@s Ssle paorUEe FReassepbly dalded by

addi ng cd: £1.].er:S; LAam.G: . , t resin
used toq%%ﬁg Ph??ﬁgﬁgﬁgﬁgggécgge ggnﬁﬁgﬂﬁﬁféﬁﬁéggé%g&ﬁﬁggg%%f%%%can be
adj ust edcdverdgdron geard phadsehorl thehveeovaveaaht alghwyfr wetightbiked the desired

| evel of_ slash resistance, 100281The present invention is an_alternative
way of ni#l$dg gl ovduraliRae! nldens poraneoYaiBrasg ant pwl arrayad apeatiied on

Super Fahg | i t;h %ﬁﬁi i wth
maki ng gﬁ%@%ﬁé@%ﬁ%%?ﬁ“ﬁﬁ%%ﬁ%é?g#%e5[g@%%gp eggﬂ% %@é@ﬂ}%@?%& e 9 printing
guard platjgsnpldies @cGhys dateaohtigusynhddeenfinkng bnd shvhdaknistieeddor woven
glove 3. The resulting glove assenbly 1 _has conparabl e abrasi.on resistance

to gl ove¥idvhaethet BrmaRipertaphly ¢ rehestioxifiithotkils Heugsoysky deiititags oci at ed
Wi th SeWind:d ohlbrRURCLFARN CaRR SlEGer Al NG IR, 3B0R.eADGL TeNt S there
nmo resi stance

may be so est reduction I°n cut ue to the stretchability of
t he kni tglede gkavbe piilted gh swes:l ebgéhd qpreeseple, iftnrendioansuwehfaeB is npr oved
confort conpared to typical_ gloves made from SuperFabrie sheets because of

this strideesddh 3 fepenprt gl abyd ickn el BUPEHES PR AREOPIOERY9N one
enbodi meqt... of el [WeloB i . ¢ sed with a
e i e T T L

sl ash t henoailyh thanehg laopest platehbimengoh tiheg thehdopdsatre g1 the nnsreotHedrstadarbodi ment

wear resjstant plates 2 are used _and these can dramatically inprove the
li fetinmel08#k he gifdlie: %M?%ﬂﬁlﬁratg Vﬁ@P%ﬁ@@%@W%ﬁ%@n%%&e%mm) can

be printgd é%@ bg%@le%gtfﬂﬁ Gilkrel 8BS hANtu 2 8)0?%&&1&1%%3‘?&&%9?%&@2@ P
properties | esi red. ternatlveﬁy, a glp oat1 ng can be applied over the
pl at es Zhavelanepproxihaelysonerapkkoss { Sosyn drhiel(Bl2Bamd 20D aleris instse of t he

ih ﬁ\r/gnf : gz:[ﬁggq %%gzélsgteor ]géf({ 1%51{) dtpﬁl 01’81 s ]ill’i rE‘I,OI(}?lQ %m 0 i%iezlngg.s ?1% ot%];zr the present
embodiments, plates 2 have an approximately uniform thickness in the range of
0.1016 to 0.508 mm (4 to 20 mils). Tt is important to note that although plates 2 can
be shaped as identical regular hexagons, plates 2 can be embodied in any regular or
non-regular shape, and be identical or non-identical to one another. In some
embodiments, the maximum dimension is in the range of 0.508 to 5.08 mm (20 to 200
mils) for any plate shape, including hexagonal.
[0035] For example, plates 2 can have any polygonal shape such as a square,
rectangle, octagon, or a non-regular polygon shape. Plates 2 can also have any curved
shape such as a circle, ellipse, or a non-regular curved shape. Plates 2 can also be
embodied as a composite shape or combination of any regular or non-regular polygon
and/or any regular or non-regular curved shape.
[6036] In one embodiment of the present invention the ratio of the major

dimension of the guard plate 2 to the minor dimension of the guard‘piate 1s between 1

and about 3. This is a preferred range, because horizontal aspect ratios greater than



knitted gloves 3 is nylon. In other enbodinents, polyester, aramd, ultra
hi gh nol ecul ar wei ght pol yet hyl ene or bl ends of these materials are used.
In still another enbodi ment, the base fabric conprises a blend of aramd
and thin steel wires. 100311FIGS. 3,4 and 5 illustrate alternative
geonetries for the plates 2. FIG 3 shows a pattern having pentagons and
squares. FIG 4 is a simlar pattern but with |arger gaps. The gaps 5
between the plates 2 in FIG 4 are still small enough that a bl ade can not
penet r ataothe tgiygoslEnipbitesthel aypnfire ammedd stasking anil erfonerequond fog t hr ough

guard plates 2. Thi |l ows, t ri.nted gl ove. asse .1 to have

oan 1 oIy tanhl BB bt M e e e RS  Adid Rele ance. i
5 shows @pr@hlaesnadin\tayEeAReinte Atpadt fos biigldcanisphakes. 100321Having rigid
plates with tight gaps 5 as shown in FIG 2A nay reduce the overal

stret chdBf#Tlty of Inwkae gmbodimessenihe prasentifecrjjonvke asioofiheympjocan however be
re- desi d that it fi,ts . the . roprd ate sized hand afiter, the printing
operati %&gg%?n]p g?’le AT J I%t,e t%ﬂlgellgi\%gn%g%tt%%%ua\ﬁggﬁg %Sg'ﬁeﬁ%ﬁeflf ad’gs%%ﬁﬂted for a

| arge simedhisiaathrefegbd ranit, RcaREvUIcal Zpdcthanes wehtbr @ik 8bouttioi S made into
a gl ove assenﬁ%g.l by printing wwth rigid plates 2. In one enbodi nent, only
certai n Wpddsesft in Rl thitearamarepesy & adcking hndiistigalsispgce satpsderd t he

non- cov - of t ility. [0033]Plurality_ of plates 2
are nonﬁégg? é%%ﬁﬁ%hgﬁﬁﬁﬁﬁéhéﬁwé§@g@ﬁﬁ Sﬁ%%?f%ﬁgg%bgﬁgﬁghﬂéfﬁ%ﬁrface 4 of

t he kni tdrgisbdghene o8 theRhair@idn Zhed@fard platesid chdlaivt Ye@ibaldapsct bathet ween adj acent
plates 2. Gaps .5 are continuous and inter-Ilinking and each has a sel ected

wi dt h sdﬂﬁﬁéﬁﬂE%%WS?ove assenbly 1 retains flexibility while sinmultaneously
i nhi biti bj ect I i.ng. direc 1gal . an rading the glove's
substraﬁggﬁﬂ The 3%%§§q%@g%ﬁgﬁgg%g$%®ghé¥%?§g%§§§F%§?%%§§3E€%¥%éxanpIe,

after a ightove. Gusss &iso Bavesa pldals @t oam B droEmaplatgifGHchr @s-9forpl ates 2
can be printed on the opposite sides during separate Frinting steps. The
gaps 5 Deevewsh samerahly athe gap Saddtps is fhgrmpgeclmppioxamailydt- 19 ath G HB | ar gest

Bl & ILARNSI@A0MIRY, NSl QUSEnBLE A SRR LRSS ARAG.S! Al Sl 00341 I CS.

2A, 3, e various s ons an atterns that can

be sel ecingishdimmenta teels baesl walihasidoplate chitk@3elfih thumsiroimateshgs ance. Pl ates
2 have an a%ﬁéoxinate uni form_t hi ckness_ (shown on FIGS, 2B and 2C) that

is in tHelQ é-%%n@?lli%ifs"f@ Bilg). 316 carpxtanding 1ap2ssfpsgan hwadheneplsbdi ment s.
| h i ' i f hi ck i
e angaBRAg HIEd b BRALEEbchd Yo dRy SARE AR UG 1 B EnEee !

t hat al tfhoighitypdrat eleqate archemich spaditiasgdite nlistdkl forcegileanblaeyagons, pl ates

2 can be enbodied in any regul ar or non-regul ar shape, and be identical or
non- i dentfaatuifBd Bak resigngelas Well aorrevidinsoehtinenk keat tepistapese BEheF di mension i s

in the r ilg.zzntg)o?g)% iherpiof B A6 Qs R o%%@détéhles%)ralfl&s. any plate shape,

i ncl udi ng hexagona
[0039] As noted above, the knitted gloves can be printed by mounting the

gloves on a flat hand former 50 such as that shown in FIG. 9 and then screen printing
resin onto the gloves in a flat-bed screen printing operation. Tack can be applied to
the former 50 in order to prevent the glove 3 from pulling up from the former during
the printing operation. In some embodiments, the former is chosen to have an
extended shape so that when the printed glove 1 1s removed from the former, guard
plates 2 will be present on the sides of the glove. The former 50 shown in FIG. 9 has
widened pinky and thumb areas for this purpose. For example, FIG. 1A shows a

knitted glove 3 with guard plates 2 on the side of the small finger



[ 0035] For exanple, plates 2 can have any pol ygonal shape such as-a square,
rectangl e, octagon, or a non-regular polygon shape. Plates 2 can al so have
any cur?@gzgﬁgﬁ %uch as a circle, ellipse, or a non-r565ﬂ§?m§ﬂwvﬁﬁ shape.
Plates 2 can al so be enbodied as a conposite shape or conbination of any
regul ar or non-regul ar pol ygon and/or any regular or non-regular curved
shape. [0036] I n one enbodi nent of the present invention the ratio of the
maj or di mension of the guard plate 2 to the m nor dinension of the guard

plate is between .1 and. about 3. Thi s i p I .
hori zont al 1'%%@9@ e?(getnlgglsg (?‘%naﬁ\grSI hozrghes% cc)it'JltC[(?1 kel%rggﬂ?‘gee?u tmsll%e%?vg(?egs t hat

are nore pr@NEnkeirCiRgkindg Ndhigk eauses eope of thetfabde eakinggiptthe sieeli st ress
on the fabric. In other enbodi nents of the inventf_itgn the guard plates 2 can

have hori Zbhelveadpdeturkirdgvnlss g8 MR SPEA ! DOGFITEr AN HereMsodi ment
of the pr es%@%%é@lnf%%}'ggﬁﬁéﬁgﬂﬁw &Fﬁfuéiﬁgw% Q&asdmﬁé‘%g&ggsoéanté}@egy-ar d

platetotaﬁr% uar d plate bet ween 3 an out 10. This is a
pr ef err ed pange, whectausaanaslitecakreaapet tintathiiosnds edicd obhanfabout 10 woul d

result in plates that are nore prone to cracki n% and.vertical _asggct ratios
| ess t han siistiied QUuRANTRUBKIE; Wbl fashls B BRERidRPeh RIS mshipYssabing
operation.; |y, HodhaRM & offe bREIddNYRR-PN RS- JHALH R AbRS 2 can
have vertilg(jill[']L gé%%%:ﬁ?%’tot?gg?%%t glméer tﬁ?s range. 18%%51661[%5 e5 ar)e cont i nuous
due to theondbriablerdi@agpiing characteristics of plates 2. Gaps 5 al so have a
wi dth that can be ap[proxi mately uni form.or non-unif However ]rg%ﬁ]neral ly,

the gap 5 WP#h is i'8 SPRE SRGENEYS g B?Fd&Y%‘P&%/S?G?%%“?SY BYE08°Fm (4 to
20 mls), %N%eﬁégbt;iﬁigggﬁgégmﬁgm&ﬁ%sa i dedsHoarn il 18 embbiigleRessgioka ot her

enbodi nent’s, th and plate thickness is in the approximte
range of Oasi@dblytloiills@d6dnn FUS3E.d 40Cnfdr ekamPhee itdosaneiene ¢igiraliages for gap

bet veen adgyBated Tl it B Patoqusquterensn e EPRE AR R nat T °
out si de f ofgRE id bRk ARRABI0E iWRASe pifitibd AR sdcOAd pFashstaner) prscvel | as
provi di ng optional heat resistance. O her enbodi ments of the i1 nvention have
di mensi on tutsinddomhes® masigey, rotating the former 180 degrees and then applying the

second printing step. If the glove 3 needs to be removed from the first former 50 and

placed onto a second former for the second printing (e.g., as would be the case for

printing between the thumb and forefinger area as described below), it 1s generally

preferable to pre-cure the {irst array of guard plates 2 before removing the glove

from the first former. The glove 3 would then be placed over the second former and

the second screen printing would be applied.

[0041] In some embodiments such as those shown in FIGS. 1A-1C, the area

on the side of the glove 3 between the thumb and the forefinger is printed in a

secondary printing step where an appropriately shaped former is used to stretch the

area of the glove 3 extending from the thumb through the forefinger area into a flat

surface. When screen printing a glove 3 mounted to such a former, a second array of

guard plates is created that is non-coplanar with the first printed array of guard

plates. An example of a former 52 that can be used for this purpese is shown in FIG.

7A. One end of this former 52 can be inserted into the forefinger of the glove 3 and

the thumb of the glove can then be stretched over the other end of the former. The

9



100391As noted above, the knitted gl oves can be printed by nounting the
gloves on a flat hand former 50 such as that shown in FIG 9 and then
screen printing resin onto the gloves in a flat-bed screen printing
operation. Tack can be applied to the former 50 in order to prevent the
glove 3 frompulling up fromthe fonner during the printing operation. In
sone enbodi nents, the fornmer is chosen to have an extended shape so that
when the printed glove 1 is renmoved fromthe fonner, guard plates 2 will be
present formeme Beghy pufviddia féqt 6188 OTTHeiCh 8SAHREEN BONEMOUPEIAIPIKAGDEY has

\;;M Sﬁ?f?egkrgqi%%ug?%f&mt %uar(? gle Oes 2 tﬁ%t \gihléae 18(%'2?%9 38 ﬂ"ﬁ: s? {559 &f ?h%pilino’efs::l fG: nlg:\r S h\c/)\gs

2008/ 154{39&3@1/3‘;48%@3&0%&1&611{@1@& @@%@)a&&h@@@v@@@dﬂwﬁt@m @bde of the
hand. This is achieved by using a w de areﬂ@gl nky in the fornmer 50 which
causes slorperst Flée’ fatsepastivalii Ay shpwinhe FEG o8B ghe toreegPdveovaiesd be stretched
![Réosglr a%ﬁer%gy RE.%&II Q r)tcacg %Lz%gegdiguia}' gbethg %51%3& t%@%hov@%@ege%eenggén i e(gf duri |3ngD
ef f ect Vﬂi@ﬂnﬁﬂtﬁmﬁu@fdﬂin@kﬁtﬁ& a%;fpwlﬁmemﬁge $drnbe fbiha amds atowitblige one
surface in a stretched out con ]guratl on which results in curved shapes.

Thi s i s wisstf thvgloredpioge cmbpREnani.iberapaef €18 foaner YoisBeevmeuladunded. This
3- D shapi 0 f ARy

enbodi rregr}f? ge &? ptr%"e}‘ldgd sad |a§/%11%° %qegé%la{ﬁlﬁgogh@y%%lb e%gg%rrlglr(é szr ggn printing

stages aindsitweish @ﬂee)oap@bu@ﬁnmf\e Oshbwn(ﬂ v tbhes grbagdhdrentboafmglove assenbly |
illustrated in FIGS. is sorretlrres desirabl e to have

for exa

guard plhee » g {8 %éc@sib@éh%ﬁe gghlé f@@%@tﬂ bn 8510 Breddati8sn €22 of t he

gl ove. t. o r SPrinting
can tak\é&g{sazc qsb%%f’?d géta&r%e gllrLl Rnfércrgtﬁh%e%g}}%r% }5&%8& t&égﬁﬁ%?or ner 180

degr ees :tafuﬁntgae)m amai w fige bi@tenmdmgé hmﬁlbﬂg"estﬁ‘psonhef ethheligb@yé i3 needs to
be renoved. from st fornmer | aced onto a second forrrer for the

second phifititig st(@c@the %@vmwh%th@ﬁ@re@ageé and thysph fit pYy thetofden e he t hunb
and for&f, %{%Qﬁ es%ef?or&ér Qa‘?ﬁgé fn%éjlgwo ow)moﬂitpbéc? &e?%&b thﬂr%& le to

pre-cure arra uar I"at es rem) e glove from
the firsbodthermtier th'Ehﬁrtglam/}ela&cMﬁm tﬁe then. Béhgpl mcedhavedte mhemgece@nd f or mer
and the second screen er nting woul d_be, ap Iled 1004111 n some_enbodi nent s
such as YSROEEMamgareihEpase awmﬂ%:v itlwémarn@a ORI HeATEEST SR REIEH ove 3

bet Wee”eir,@%a%ﬁg&’gla?e@%ﬁ%‘% & féa@lg wﬁuzﬁrp!m%ﬁg sng cin BE fé”&ﬁé&’%e ! nting

step wh rorlateys orrrer isu to st area of
t he gl owko seeptseﬁ‘de rgarkdrpdmet heaﬂi tmmbetelap@mgho héwe, drdri Efradiggon. area into a

flat surfs V\hen scr.een prfntjng a glove 3 mounted to such a forner, a
second dMheVisCuERdafiring afieal qug SR ed that is non-coplanar with the first

printed o4y of Mo‘iﬁnﬁ&%%vmé@u%%mkﬁz thd@tlﬁlﬁﬁ gﬁ fér@ﬂﬁ%ega“ be used

for this purpose is showmn 1 n Fl One en or ner can be
i nsert echréandro shdnen in)FMS rigseancbetTiez glaoyplai®s amdlewmlbbrhmanmfaret he gl ove can
t hen be stre chfad over %other end %f theJormer The

located in the thum crotc region, but in other embodiments the guard plates can

extend the full length between the thumb and the forefinger.

{0043] The glove assembly 1 can be given a 3-D shape to improve comfort by

printing the glove on a flat former (such as 50 and 52), only partially curing the resin

while it is on the flat former, then removing the glove from the flat former and

placing it on a former (not shown) having a 3-D shape corresponding to the desired

shape of the portion of the glove with the plates 2 (e.g., hand-shaped). Upon fully

curing the resin at least, some of the 3-D shape can be retained by the glove assembly

1. This 3-D effect can alternatively be created by using a dipping
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former 52 thereby provides a flat area on which a screen printing operation
can be carried out to formguard plates 2 that will be |ocated on the sides
of the f‘?’ﬁ&@f%‘?“ﬁ? GS. 8A and 8B show an un-nounted gl oVETEGWHAY He gl ove
60 mounted on the former of FIG 7A, respectively. As shown in FIG 8B, the
former 52 provides a generally planar surface perpendicular to the pal m of
the gl ove 60 between the tips of the thunb and forefinger. The appropriate
shape for this former 52 will vary with the size of the glove. In one

enbodi nment , _t| o1 r 52 is rect angul.ar _shape.w t.h rounded
ends havi n%DegQFDenng 861?} ik gﬁ%%&%ﬁf}rﬁ?me@%E&S%r%%"’s ?p‘.ﬁLfgl)%gﬁ’ogiﬁv% dth of
about 0. 01&fembly Owh3Stherpi¢R: B-ont03- Hither (nbt GHdvan). erhagd®@Mstohshown in
FIGS. 7B and _7C), the shape of this forner [15.8496 mand 1.3208 m (52' and
52")] is buhiean distformen sasesinns- e shansro & sxtained &y dheglopeassemblt hdnt hunb
and the fo i i er LV X d erage.in that area. In
sone enbod%rﬁéénc?%%ﬁ% ‘%'Hsér%%r?ﬁasétéﬁegﬁ Soﬁjg ?‘ F’ae’ft g‘hﬁg %‘gf%gl%‘\r/‘%‘)fébe §5 " HEL " he

for ef i ngercaried dinwebort ot afivrethe diygifioopeition. FIGhes eheasgsideRget or mer can be
made in two or nore pieces (not _shown) that can attach together after the
‘parts are PREEéAtpHd ‘PﬁéuBﬂW%?-WEt@% PYSEHAYETEASN SIASHING P 4pdpdi s used

t o manuf ac J i.AG.; - f guard

ol ates 2. e ey oL PLAe T et o i S AR AL e By &ien can
be pre-cur@d4dif t er thmasostepsomphe phusorderpinadresodtseand isHefludeegXposed to

heat, or UV radiatiqn, or otherw se cured, during a final curing step.
[ 0042] Enbofa'iaffﬁﬁ‘"t'ss%ﬁgﬁtﬁ@e* dPgeppiadad oz being ﬁ@afﬁ?gﬂaﬁl{‘f%%g’ﬁ@h fprgfi nggr ar ea
are shown é?ﬁtre@té@ticé,%@ﬁ@dti]vg'sgg%&%g%@s@%aﬁgﬁEuﬂr{haﬁgg,csﬁldeiﬂpﬁgé. MBREs are

| ocated in the thunb crotch region, t 1n other e ments the guard
pl at es carcesttnemy stdrelafditdd dbemgdhtebstdagened toeretlbetmbarandhriciebfasioaf | nger .

[ 0043] The gl ave assenbl can pe qi 3- hape to i nproye confort by
printing t %&Oﬁée Bq..tyﬁc,aﬂ&st ngﬁéﬁ%lrﬁg)cﬁgﬁs%%l% EF=§’2(),TOL6‘H_T b tially
curing the,pesi withé&ﬁé& sihr$acBRhhRechibdds @g%@m D&l fRPYk e g gl ove
fromthe flat forner and placing it on a r (not shown) having a 3-D
shape cor respordi sguilo wither giesn spatdsindpes pdethenipod toadneqf uphel@llgye with
the plates .2 (e.g., hand-shaped). Upon fully curing the resin at ]|east,
sone or e B s i ABRP RE B b tyRlergPb U e g T oveh 875 b
effect can,aht elhatd Weltt RSs &fi&al @ebddYins- 38 c#1d Ppi Ng  operation where
nitrite, polyurethane Or sone other elastoner is applied to the gl ove

assenbly 1[08#5]l e t heJnfloourately, standarGizBl fionasren t¢stroare SiieniimiteGuiveng thehe
| ast whi | 1 f t he 3-D, sh t tained by th
O o 0 i S SR S U BERE PR TR, e

full cure ghithiéhs! 8BENteEBA DGRt 86 ndké cIBSdPERnERtcabi R ol iR NY
operation. FIG 6A shows a side view of plates 2 attached to a substrate 3.

FIG 6B shbewsxampiy enc ofst ean ainyissresshBigapptdsednoverushhie a wpdirgf t he pl ates
2 as an exanpl.e of ttihis renbsogrilrrecghnrogmt hfe i_pO%en%iaog.w%004 %ﬁpurn sionis a
conpl ex ph%lﬁ o %P’Er&%s YT R ) aénced .t of VeXANpIres) t?y the types
of materi aldhciddiveRheaeinngwairoasedpedding wlidi@itoebafoasit@ldekisaablé he

rel ati ve speed between surfaces, |ubrication, and the Iike. There exi st
many st andd¥ dicaeby gistersydn ridestanddbaiished to refl ect many varied abrasion
condi ti ons; e typiqal test. | 4 ' !

round- shap{eeg%\}lheel s I\S/;l\ll%to e%%%%#ﬁ?éﬁg’s@?gg@egd%ﬁa?sa%r{hglr}%é;{h?éﬁsﬁg%ﬁl a;‘/j\égr essure

and rot at ewesr refigagat dfabebade dibee 1208t bsamphendshicht icgirvenrspeeccanaer a
predeterm ned |load (e.g. up to 1000g). Test results are given either as the
number of @per&gs therraiipef pbygpiop apgd/ofegrr IRisBIEhObe dabiqessempliaf t_e wei ght

| oss after ' : q . I andar di zed
oo gl g s 9 SPARRL o sl
resistance of the flexible substrate is 50 cycles on a Taber test and the abrasion

resistance of the composite knit glove assembtly is 500, then the enhancement factor

11



limted roading | evel and speed that can be applied against test fabric.
Due to t i tations, other tests are devel oped to ‘ | I
sinulatéQ§§§W#§%¥Fd conditions. For exanple, one test Egﬁhﬁaﬁ%@ﬁggymashing
gl oves continuously in a washing nmachi ne containing rocks. In another
exanpl e, gloves can be wapped around a concrete weight and throwmn from a
speedi ng vehicle in order to test gloves suitable for wear by notorcycle
riders and the |ike. 100461l n some enbodi ments, the affixed plates enhance
t he abrasi@ryiamthyvyearor Rsd féanety: ale dihanfass GAaMer Eabhd hicitidopaiancenent
factor F. An enhancenent factor F is the ratio of abrasion and/or wear

r esi st ancemefisur¢necrft dint iicasasyeatvp oy corclelsd vefltoslation ender veat igesknet t ed

fabric. Thys,-for e I ssum.-ng .t ion.resi C f the flexible
substrate ﬂémgb cycr@gﬂ%ﬁa%%$gwgbﬂgg§gggﬁgﬁ %83%§%§§§%%Q%§F§F3nce of the
conposi t e Kibstratd FaBERs; laye $t8pBARd dirheRidrguaniiamasent cdaeidn, s given

by F =10. It is noted that the enhancement factor F can be the ratio of
any measur plgErtiamptar of maasnpe dapewians. Eor erdaaceacikileronsmaznsiiiand/ or wear

resistance,, 1004417 Pcﬁztﬁi‘&‘e%@gcgigﬁ%EpJa?i%hé)Eﬁ%&%n? d%d”f ﬂn“o"tﬂ&ee%t?c}’dirﬁg&g,g“ ng

R
various subsfrate Tabrics, a I"at e” Shape an I mensi ons suc

t hi ckness, tigaphicdint fat@t eadli-meetem dre MBXimemdi oensi cmel. 1 Zibstenhancenent
factor can generally range from2 to 200 dependi ng on various sel ections
nmade. | n ofdiBicti¥pyodi nents, the enhancement factor can range from3 to 100,

3to 10, 1 50, | 30, . ' . o ti
2 k) 0. 2Ntk hesd:P it SRECLL Heher JADRBIIDE AIPRARLy | nventi on

offers a n ages over known gloves suc avi ng
printed ruphets smhet ilalse doting printdderukbdrirhadrigl dves: theraimaj govésngbray ement

of the present invention g@ the increase.in both abr%%io resi stance, cut
and punct uFBIY dPEVERER! ¢ 9P MY S e ey nGlR et aﬁﬁgo%etmeen pl at es

are smal| efesg]s%ee}éagﬁéggs&%ﬁmQéﬂgt%&iif@ﬁ%igg-a hRgSURLL Bt ggps Wil |

general ly enhance a on resistance since a largerf area of the fabric
wi || be cobemedn pldsismge gagpsersudif theilmatdtyplaerdichentshat Usxtgemedigr gapsavght | i nes

between plates are avoided. inproves both the abrasion and slash resistance
i noe. 1t WEPICTH BN b e RIS O ARG° SEED BBUSSTBENELs RET R t he fabri c.
Using a gap,&iBd i &ind HR shinchlnXiyRUDGE dikd Okl 8&hiohiids REQN¥AGaRMNCt Ur e
resi stance agal nst those objects. Using nultiple Nayers of the gloves can
further enhanveidehempunes bot theshresianesad slaph sorareatsodt newtisredfictthe present

2 and ve ek G oG R s® SRR RE Begdtid paet enan el SR kgt her - "
enbodi ment §,,&henbledt, Qi1 %%@i&a}ﬁﬁmtdﬁ@%@isﬁ}@e aLAKE thscusddietiahed, is

between 4 and 20 percent of the 'size of the |argest plate dinmension. In
ot her enbodiuttirit &ayvefs dfhibe glovyentdanohribhecrdienengi guscoemrehstanat. dhdeme hese

ranges. 100491A seco maj or advant a of. .t h resent inyention is the use
of a cut rggﬁQ?QHF“HQEP%P&ﬁWE1E$%Y@§9§ gﬂd%ﬁ%Pﬁ%gﬁﬁeggﬁ?iFH%%W?Pon provi de
sl ash prot ggiic@thedU beividRarn 4 1heertaher entsifasdnessoed pldedinessianused to
construct the plate or to hard fillers added to the resin (or froma

conbi nat i ol othehonhodifeaist & widei eighe geps adics thmglopt HtEsUPREpdaSes t he
real -world bth\[e%S i4oa?1d r2%spic§c;[e%p §F th%%iz\’e\'%lf ltheaﬁréeggpﬁ{eaoﬁgeﬁg8}1.5 fLROGEr
embodiments of the invention the dimensions can be outside these ranges.
[6049] A second major advantage of the present invention is the use of a cut
resistant plate. The plates used in the present invention provide slash protection due
either to the inherent hardness of the resin used to construct the plate or to hard
fillers added to the resin (or from a combination of both effects). Using cut resistant
plates increases the real-world abrasion resistance as well as the slash resistance,
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since the cut resistant plates will prevent sharp edges of rocks, for
exanple. fromcutting into the gloves. [0050]in the present invention, the
plate material is applied in a wet formand slightly perneates and affi xes
to outer surface 4. Plate material includes resins such as epoxy resins,
phenol - based resins, and other |ike substances. Such materials can require
heat or ultraviolet curing. [0051]Plate materials can be resins such as
epoxy or phenol based resins that are capable of being solid or hard. It is
gener al | yinqerteé entredstivhatatepvall erevattehipledpas irenis) foeeshipan gioh hivgher than
about 9.80 1&? Pa (100 kgf/cnR) (typical epoxy tensile strength when

cur ed oﬂngﬁﬁFﬁ Vitately 6.86 x 107 Pa (700 kgf/cnm2). It is also generally

pref err emosat t hanpheirschan dgiss, th@{;tglﬁgéﬁélh%pﬁp@ma\%&%ﬁn Bd0. In some

enbodi nents, additives can be added e resins in order to increase

abr asi onsiighdnperaiedies andsaExes tp eyies swfice 4whals negipiad prciudeeresiBix aunplaes  of
addi ti ves, . 11 -t j - i r.ceramc or gl ass beads.
Resin nﬁ%@%?%#ggggﬁhgﬁ%%&gg&g%g%???%g}ﬁi%%%%ggggﬁc?8%&¥ﬁéf?nH%@Veresistant
pr oper t i igmt or00H@dkncusope enbodi nents of the present invention, an

addi tion ayer | ate. material . can be applied to the outer surface of
the pri n@h%‘hgl ovec}ﬁ?tgﬂb#e“ﬁ S0 BY {5 AT &PAtY Yrphgrol ppsedirpringhttiang. Thi s
mat er i al capatle BELEROSEIA ok Qarldelt ROIUABY PAT&edNhitpldEmatlihi LRGP asti sol, or
other elastoneric material for inproved rhgipro erties. In sone

embodi meiieset hezhsathan praut Q80X 1go P etinded cnhe tpiges enaxy tidnsilg sreangdtipl at es t o
forma bond, Wi, ndenl yi [ €y e glove layer. In
one enbodi nent, tﬁgﬁg?anet%§8§?}ﬁﬂgggﬁgg%%?%?Tgq%%%gg?gﬁﬁvggggﬁﬁied as dots
with a dbairtht platehatdresrbedig@td thandbd? SkormD ((1.0n ande BABodiink sy, aiddived t h gaps

bet ween Q. 254 .an 2. 7.mm (1 nd 500 mls). [0053]I ne enbodi rent of the
present ﬁdﬁé S r?fiﬁ?%ﬂf} %ﬁﬁ S ‘8i(0h€eﬁ g(? ’@ﬁ]sea%eragr%s “eg%@dm@(?r glﬁ reSFERE BRI mum

di mensi appid@riar. Ehengiangedetivanpelodd Makalor GiB0n batidlc08 k20, t o 200
mls). In another enbodinent, the plates are shaped as pol ygons such as

equi | at eF&T PRGBS Makiink stn Frapreecidcalboirlrstdtier heiapens resistayed in a
pattern]MgégﬁQ@p w dt hs between adjacent plates in the range of 0.1016 to
2.54 nm (4 to 100 mils). In another enbodiment, the plate thickness is in
the rand€d®X 0. 1016 serpe enbatiimenté 4f tho ptdOntimes)ion, kn additietal layer of plate

material can be appiied to the outer surface of the printed glove either by a printing
operation or by dip coating. This material can be chosen to be polyurethane, nitrile,
silicone, plastisol, or other elastomeric material for improved grip properties. In some
embodiments the material will go between the gaps in the guard plates to form a bond
with the underlying knitted fabric of the base glove laver. In one embodiment, the
diameter of the elastomeric material is applied as dots with a diameter between 0.254 and
12.7 mm (10 and 500 mils) and with gaps between 0.254 and 12.7 mm (10 and 500 mils),
[0G53] In one embodiment of the present invention, plate dimensions are selected
so that plate maximum dimension is in the range of approximately 0.508 to 5.08 mm (20
to 200 mils). In another embodiment, the plates are shaped as polvgons such as
equilateral hexagons; curved shapes; or composite shapes arrayed in a pattern with gap
widths between adjacent plates in the range of 0.1016 to 2.54 mm (4 to 100 mils). In
another embodiment, the plate thickness is in the range 0o 0.1016 to 2.54 mm (4 to 100

mils}). In other
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enbodi nents, plate thickness and gap width is in the range of 0.1016 to
0.508 M (4 to 20 mls). Other enbodinents of the invention have other

di mensi ons and features. 100541lit is sonetines desirable to enhance the
abrasi on and/or resistance of one or nore entire glove surfaces.

Al ternately, abrasion and/or slash enhancenent can be limted to selected
| ocations on the glove, such as the fingers area or the palmarea. These
various print patterns can be achieved by the appropriate selection of a

screen i ginfamsetsarptephickugshanbgay widtsis i threragpar s 10 b inddSYumihet t he
several prith %9 oﬁh@ e%nbco%’ln&l@ I luﬁ’\%%hbh%%éjm%gi dilyf 88%4 ﬁ%%@gﬁt 0 one

another as to an - essenti seani ess c arac eris 55] Anot her

desi r abl jo$gat ure Iofs sbhﬁtimeeaeg‘ﬂablenuenhmﬁeshe sorhdigd addier ighiovaceassenbly is
considered attractive. The plates can be colored to match or contrast with
t he gl oVREePI NP CBIEpUHEYTY r@cesa\digmaide abragesandgy shsh sphagedenttagt t ract i ve

b
P 1 P L R B0 oL PR B ORAOE Bl O

char act erﬁesé N@ﬁo@fpridﬂ@at@érﬁ!s x@thedchleesd by hl& @iproprek p:llaineﬁ ofancrekiso be nade
to be heat insulating. [0056] Vari ous enbodj nents of protective material and
met hods 8ft ﬁwﬁﬁwvmgﬁ@efdﬁ@npﬁ"b% Blaigsarmed féwrsaf £ Faveral FRNHBE §6BY i n

08 pat St dR iR oY a3 Lo e A R TR e b RN ReR & D
METHOD Geafdidsh baraftetigt. July 6, 2000, U.S. Patent No. 7,018,692, entitled

PENETRATI ON_ RESI STANT FABRI C W TH MULTI PLE LAYER GUARD PLATE ASSEMBLI ES AND
METHOD JORHKI NG PMRtEsiTahle atupeebivg dyesont myenipns iy hat tha glaye Appl i cati on

SN 10/ 730 as o AR AR A R e AR S e o e e A
Publ i catthenldNe’s 2BOSAHEAIR 1A Isenthi plase @HFEELiraI?EtNElTMthN (REGHSTANT FABRI C

AND METHOD OF MAKI NG,. S/ N 10/980,881, filed Novenber 3, 2004, and U.S.
Pat ent AP PSSP OREERIBIE REEEINS AT C%@S@B@Q@Q@@eém {EMIPAEESWE RETARDANT

AND CUT |RES TMO?@‘E@%&! ?fé/dNCP‘é‘% gﬁa?acq tlcg olf% c%‘@ 311‘1 e%qg)é al |

herei n incorporate erence I'n elr entiret ate pr|nt|ng
nmet hods @meds pdradleo b@nfadgw‘&tﬁmanmsukdtmgnm ons and ot her feat ures shown in

her oi n 10B087 1At 1 Bﬁw{é%@ogﬁ@gﬁ%r%%@%‘?qdla'ﬁ%%%ﬁrﬁée'wﬂéis?@ Tbed wi th
o ool e e Sl s e
from t hedesgiilradthearid ascdyseriiodd ihkeminmndnbtivand U.S. Patent No. 6_,962 739, titled

SUPPLE PENETRATION RESISTANT FABRIC AND METHOD OF MAKING,

filed July 6, 2000, U.S. Patent No. 7,018,692, entitled PENETRATION RESISTANT

FABRIC WITH MULTIPLE LAYER GUARD PLATE ASSEMBLIES AND

METHOD OF MAKING THE SAME, filed December 21, 2001, U.S. Patent

Application Publication No. 20040192133, entitled ABRASION AND HEAT

RESISTANT FABRICS, S/N 10/734,686, filed on December 12, 2003, U.S. Patent

Application Publication No. 20050170221, entitled SUPPLE PENETRATION

RESISTANT FABRIC AND METHOD OF MAKING, S/N 10/980,881, filed

November 3, 2004, and U.S. Patent Application Publication No. 20050006429,

entitled FLAME RETARDANT AND CUT RESISTANT FABRIC, S/N 16/887,005,

filed November 3, 2004, all herein incorporated by reference in
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CLAIMS What is clainmed is: |.A protective knitted gl ove assenbly;

conpri si ted gl ove and two or nore non-copl a r

non- over‘?gﬁ?ﬂ%ﬁdﬁg ard printed, cured polyner nateri al ggffa’PgE“Sg’é?sﬁég arranged
in a predeterm ned pattern and having an area parallel to a surface of the
glove with major and m nor dinensions, wherein the major dinmension to m nor

di nensi on aspect ratio is between about 3 and 1, wherein the two or
nore non-copl anar arrays of non-overlapping, hard printed, cured polyner

array of onay el obnd BRGARERE £ bR Bl e Sor e TEioBe Ae R tnt ot he
gl ove, other features shown in these patent documents can be incorporated into the

invention described herein.

10057} Although the present invention has beeﬁ described with reference to

preferred embodiments, workers skilled in the art will recognize that changes may

be made in form and detail without departing from the spirit and scope of the

invention.
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wherein the polynmer material of the first array of guard plates is
partially cured after being screen printed onto the glove but before the
second array of guard plates is screen printed onto the gl ove. 2.
The protective knitted gl ove assenbly of claim 1, wherein the non-copl anar
arrays are small, regularly spaced and of generally uniformthickness.

3. The protective knitted gl ove assenbly of claim1l or 2, wherein the two
or nore non-coplanar arrays conpri se: the first array of guard plates on
at least portions of a palmside of & gggove and the second array of
guard pl ates on at | east portions of sr es of one or nore fingers of the
gl ove. The rotectrve knitted gl ove assenbly of claim3 wherein
t he second array Whatts 6B 5l ates i s on at Ieast a portion of the sides of a
thunb and forefi ﬁ?er of g ve. The protective knitted gl ove
assenbly of- claﬁ' %mﬁWEF?ﬂ%QbPW%FﬁH#ﬁ@C%W?WWW% array of guard plates on at
| east a porkhiatd @bverasd ot ch between the thumb and forefrnger of the gl ove.
6. The protective knitted gl ove assenbly of claimb5, further including a
fourth arr&pP %”fm%’i&aﬁ’fldcﬁﬂ’aé“?‘éf’s“aéjh‘)fe{to“Toé%féaﬁf’?’éwdﬁ‘rdrIi"‘HﬁedoF“r%d PoAETer grateik gl ove.
7. The protective knift®sla@ avReass e FRlYedingd fiBnkn@havinglh afha pakageiei n the
guard plates are arranged in a predeterm ned pattern free from

ext ended- | engt h st r afegitr @fé@fge@iqvawgﬂ“wwér ﬁwtoriémafurl%r pot s nat eri al
of the guard plates paGtdidchdoPenehdrdhRSisionhebheikRivtdeth Mo@veadqr oss the
area of the guard plates to provide a nechani cal bond between the guard

pl ates and the yheeie thefwercs meragogtcnslagt agasof Bet-Keearmed. Bedmtinigdar d pl at es
are subst aeﬁﬂe% mnérerﬁa%efrahau%aﬂaeé @d}%ﬂ%%%&ﬁgeaﬂ HABASL QBShd and
wherein a thickness of he guard plates is substantrally | ess than the

| engt hs of atrfecfignard plaghs s gha polymer matergil scTpa pppise eetoithectliisi tt ed gl ove
assenbly of cl alfrdindfe fiyiBHHA) Sl Add oy BRLLRPHARG BARNSRls GHAT
plates are fully cured 'on a non-p anar, ree di mension rmer arter

bei ng screéﬁn$ﬁmﬁv@dﬂ@ﬁ@@ﬂﬁhﬁﬂ@kdvemﬁ%héweﬂmﬂﬂh@@ﬁﬁh@@ﬁ@hﬁeMSkUﬂal f or mer

i s hand- Sh%pqr?tgd onto the glove.

2. The protective knitted glove assembly of claim 1, wherein the non-coplanar

arrays are small, regularly spaced and of generally uniform thickness.

3. The protective knitted giove assembly of claim 1 or 2, wherein the two or
more non-coplanar arrays comprise:

the first array of guard plates on at least portions of a palm side of the glove; and

the second array of guard plates on at least portions of sides of one or more fingers

of the glove.

4, The protective knitted glove assembly of claim 3 wherein the second array

of guard plates is on at least a portion of the sides of a thumb and forefinger of the glove.

5. The protective knitted glove assembly of claim 4, further including a third
array of guard plates on at least a portion of a crotch between the thumb and forefinger of

the glove. "

16



9. The protective knitted gl ove assenbly of claim1 or 2, wherein w dths of
respective gaps between guard plates are |l ess than about 1.27 mm (50 mls).
10. The protective knitted gl ove assenbly of claim9, wherein the ngjor

di mensi ons of the guard plates is |ess than about 5.08 nm (200 mls).

11. The protective knitted gl ove assenbly of claim1 or 2, further

i ncluding elastoneric dots on at | east a portion of the arrays of guard
plates. 12.The protective knitted gl ove assenbly of claim1l or 2, further

including a congi nuof’!‘?cﬂr@%ﬁfve?ﬁitt@d g\ﬁxt/eoﬂger .bﬁfugq?ctldaqﬁliiial’uﬂﬂgr :gzgllwiéﬁ%aﬁouﬁh portion

of the two or nore non-coplanar arrays o pl ates. otective
knitted gl evay dssadblages ofi acleat apdrtior of2, baghelrtbe glowt: | east two of the two or
nore non-copl anar arrays of guard plates are non-parallel arrays.

14. A nethod for making a protective knitted gl ove assenbly, the nethod
conpri sing: pla€i ng Baefpretsttivpdnittcdgoof assenibhy of ddmgl aler 6rwiargeter al |y

p| anar sur f,@a?(? glgties Se ff'zgzgnm%& in & g?rléc?e?e?m%% 9&&69‘91’1‘96%{%1 E:x gnd%('ije%tgth%ggitgﬂt%gp of the
knitted gl ove I Fst” artay of non-
sections, wherein the cured polymer material of the guard plates partially penetrates into the
- knitted glove across the area of the guard plates to provide a mechanical bond between the
guard plates and the glove, wherein widths of gaps between adjacent guard plates are
substantially less than the lengths of the minor dimensions, and wherein a thickness of the

guard plates is substantially less than the lengths of the minor dimensions.

8. The protective knitted glove assembly of claim 1 or 2, wherein the first and
second arrays of guard plates are fully cured on a non-planar, three dimensional former
after being screen printed onto the glove, wherein the three dimensional former is hand-

shaped.

9. The protective knitted glove assembly of claim 1 or 2, wherein widths of

respective gaps between guard plates are less than about 1.27 mm (50 mils).

10. The protective knitted glove assembly of claim 9, wherein the major

dimensions of the guard plates is less than about 5.08 mm (200 mils).

11. The protective knitted glove assembly of claim [ or 2, further including

elastomeric dots on at least a portion of the arrays of guard plates.
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over |l appi ng, polynmer material guard plates arranged in a predeterm ned
pattern; placing a second portion of the knitted glove that is non-copl anar
with the first portion on a generally planar surface of a forner; and
screen printing onto the second portion of the knitted glove a second array
of non-overl apping, polynmer material guard plates arranged in a
predeterm ned pattern, wherein the second array of guard plates is

non-copl anar with the first array of guard pl ates, wherein the

pol ymer mater| a#l?;;‘lﬁbﬁ?r&je&g% kﬁﬁé@&o% as%ﬁﬁ)dpfélﬁhelsor?‘fﬁ@ﬁ& i_}?&{xd?ﬁ%&’ onto the

first portion o tted glove™i's partially cure ore screen
printing thetseaoigecasireiptooferigmatedalpinat sst emooion héths etomdngenti-on of t he

knitted glgggaar}? soféﬁ%d.mﬂg nmet hod of claim 14, wherein the polyner
material guard p ares reiéna'l, regul arly spaced and of generally uniform

t hi ckness. 16. The nmethod of claim 14, wherein: placing the first

portion of a k”-;l}.t edral ove R0 higs LRIIRLAgicL ass, Plactng.at, L.easl, a
portion of a palth side 'of the gﬁov% onthe ¥ Srner:t Usereen printing onto
the first pbtivonorehiort hen-bopldnbiedragd aiepaidnpthasdesnmeraedal praynt i ng the first
array of guard plates onto at |east a portion of the pal mside of the
knitted gl ove on the forner;

14. A method for making a protective knitted glove assembly, the method
comprising: '
placing a first portion of a knitted glove on a generally planar surface of a former;
screen printing onto the first portion of the knitted glove a first array of non-
overlapping, polymer material guard plates arranged in a predetermined
pattern;
placing a second portion of the knitted glove that is non-coplanar with the first
portion on a generally planar surface of a former; and
screen printing onto the second portion of the knitted glove a second array of non-
overlapping, polymer material guard plates arranged in a predetermined
pattern, wherein the second array of guard plates is non-coplanar with the
first array of guard plates,
wherein the polymer material of the first array of guard plates screen printed onto
the first portion of the knitted glove is partially cured before screen printing the second

array of guard plates onto the second portion of the knitted glove.

13, The method of claim 14, wherein the polvmer material guard plates are

small, regularly spaced and of generally uniform thickness.
i6. The method of claim 14, wherein:

placing the first portion of a knitted glove on the former includes placing at least a portion

of a palm side of the glove on the former;
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pl aci ng the second portion of the knitted gl ove on the fornmer includes

pl acing at |least a portion of a side of one or nore fingers on the forner;
and screen printing onto the second portion of the knitted gl ove includes
screen printing the second array of guard plates onto at |east a portion of
the side of the one or nore fingers of the glove on the forner. 17.
The nmet hod of claim 15, wherein: placing at | east the portion of a side of
one or nore fingers on the forner includes placing the forner between the

thumb and foref !;&19&{ rYﬂutng o?xtto ‘Eh%ﬁ?’ét pﬁbﬂ@@{ 5¢ R0 _kﬂfﬂ;eg%?ov%l Igaﬁd&f sc{elaﬁ thunb and
forefinger on a planar sarfacé of the forner; and“screen printing the
second array of guar grifalrmti®s firdalrides gead RNeurtO i 10gst gpaktbrpbfahes onto at
| east a portion of the sides of the thunb and forefinger. 18. The
met hod of claim 16, WHersdqoidhe kaitedeloveionghe lemgecond array of guard

plates incl udes pREE R n%rci)ﬁﬁ b@giroﬂ Rhf 18411%@5‘1099512g@tfﬁﬁéﬁglﬁg%"fg%&‘? of a

crotch between and ef1 nger. aim 17,
further including: pktdeisng pattionedsitside @famntiopmat finghaok thf forier,ghdve on the
former; and screen printing a third array of non-overl apping, polyner

; P
material guard P&t THRESRGeReisacadmosin ¢rthr kBttep@lTErclstesarTeBast a
portion of the back [S)Jinth%ethg LQ¥Ed array of guard plates onto at least a portion of the

side of the one or more fingers of the glove on the former.

17. The method of claim 15, wherein:

placing at least the portion of a side of one or more fingers on the former
includes placing the former between the thumb and forefinger with at
least a portion of the sides of the thumb and forefinger on a planar
surface of the former; and

screen printing the second array of guard plates includes screen printing
guard plates onto at least a portion of the sides of the thumb and

forefinger.

18.  The method of claim 16, wherein screen printing the second array of
guard plates includes screen printing guard plates onto at least a portion of a crotch

between the thumb and forefinger.

19.  The method of claim 17, further including:

placing at least a portion of a back of the glove on the former; and

screen printing a third array of non-overlapping, polymer material guard
plates arranged in a predetermined pattern on at least a portion of the

back of the glove.
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20. The nethod of claim 13, further conprising: fully curing the pol yner
material of the first and second arrays after screen printing the second
array of guard pl ates. 21. The nmethod of claim 18, further
conprising placing at a |l east portion of the glove having the guard pl ates
on a non-planer, three dinensional fornmer before finally curing the guard
pl ates, wherein the three dinensional fornmer is hand-shaped. 22. The
met hod of claim 13, further including applying elastoneric nmaterial over at

| east a portion,ef the t mgﬁcggﬁg3ﬁﬁﬁﬁ¥§oﬂ$ﬁ&gﬁrd plates to forma

continuous |ayer of the elastoneric material o the at |east the portion of
the two or nor eftglh/rcg_y@ thé peguaq:rdnamraiﬁ ekthe first and second arrays after screen printing

the second array of guard plates.

21. The method of claim 18, further comprising placing at a least portion of the
glove having the guard plates on a non-planer, three dimensional former before finally

curing the guard plates, wherein the three dimensional former is hand-shaped.

22. The method of claim 13, further including applying elastomeric material
over at least a portion of the two or more arrays of guard plates to form a continuous layer
of the elastomeric material on the at least the portion of the two or more arrays of guard

plates.
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