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4Claims,(CL36?30) 
Thisinventionrelatestoafexiblemetalpro 

tectoradaptable to the solestructure of shoes, 
b00tSandthe liketo prevent the penetration of 
Sharp Objects and,more particularly,to an im? 
DrOVement in a flexible metal protector Which 
is inexpensive,suficiently flexible and afords 
adequate protection? 

It iSamong the objects of this inVention to 
prOVide a fexible metal protector Such as may 
be made in the form of a,sole which can be 
readiy inCOrporated into the Sole structure of 
ShoeSand boots and without modification,which 
may be made ofamaterial capable of providing 
ample protectionagainstall hazards which may 
be enCountered in idustrial use and which,it? 
Self,is inexpensive and adequately fexible to 
Drevent diSCOmfort bythe addition of this pro? 
tective means? 

Otherobjects ofthisinvention willbecomeap 
parent from a description of a,preferred em? 
b0diment which is illustrated in the drawing 
andin which; 
Fig?1 is a,plan View partly in section of a 

preferred embodiment of myinvention; 
Fig,2 is a,fragmentary perspective View of ? 

the Same embodiment andiustratesthe fabri 
Cation OraSSembly of the several parts usedin 
the construction;and 
Fig.3isasideelevation ofashoeand party 

in Section showing the protector or armored 
Sole interposed between the inner and outer 
Sole Of the shoe? 
In adaptinga metal protector to an ordinary 

COnStruction ofashoe orboot,itis Usualy made 
in Such a manner that itisformedas 8,protec 
tive orSafety Sole4andplaced betweentheinner 
Sole 2 andthe outer sole3 of a shoe such as 
ilustratedin Fig.3?Thesafety solegeneraly 
extends the full1ength of the shoe,thatis,it 
extendsSuficientlytO inCludethe heel5andthus 
is adaptable to protect the shoe throughout 
itslength,butshould the heelitselfserveasan 
adeQUate protector,it Would not be necessary 
to extend the protective Sole 4 further than to 
Suficiently lap the material of the heel? 
My protective Sole 4includesa metalarmor 

or plate which is preferably made of a non? 
corroSiVe metal and Which afords ample pro 
tection for all USeS?Because of my Construc? 
tion,it is not neCeSSary that the material it? 
Self be Of a,nature that can be bonded to ma 
terial in order to amply Secure the metal in 
its proper protective position,although this 
characteristic,if preSent,Can be utilized to an 
8dVantage? 
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can be a,commercial stainleSS Steel Or CarbOn 
steel,orany other protective material and the 
selection will depend Upon the reSUltS deSired 
andthe limits of cost in manufacture? 
The protective Sole incorporating my inven 

tionis made of a,SUpport 10 Whichis a,fabric 
material impregnated With a,bonding agent 
suchas a,phenolic resin or cellulose derivative 
material or rubberized fabric material?A plu? 
rality of metal elements 1f made of thin fiat 
sheet metai of suitable material and haVing 
some degree of fexibility are positioned on the 
SUpport?A feature of this inVention is that 
a material can be Used,Which may be a rigid 
metal material or material having a thickneSS 
thatisnotadequatelyfexible for Use in Shoes 
and boots,yet byfabricatingin acertain man? 
nerthe wholeassemblyismade Suficientlyfex? 
ibleso asnot to interfere with the Comfort of 
the article in which it is incorporated and it 
Drovidesincreased protection,Each of the ele? 
ments f should extend transVerSely aCroSS the 
sole,thatis,extendacroSS the width Of the Sole, 
but should terminate short of the full width of 
the fabric materialto define a,peripheral por? 
tion of fabric material extending beyond 
the protective metal layer and Should be Of 
suchawidthinthe direction ofthelength ofthe 
solethat the necessary or desired fexibility is 
provided,In other words,SUpplying the metal 
elements orstrips f of anarrower width t0 in 
crease the number of strips or elementS USedin 
the construction will improve or increaSe the 
fexibiity of the Sole?Furthermore,the width 
of these members sh0Uld Vary t0 SOme extent 
depending Upon their position in the Sole?For 
instance,greater fexibility is required in the 
vicinity of the bal of the footand in thiS10ca? 
tion the elements should be made relatively 
narrower in width than in the location of the 
heel? 
These protective elements or fat pieces of 

metal are arranged over the Support 1á in a 
successive mannerinthe direction of thelength 
of theinsoleto definea1ayer of metal OVerthe 
area of sole to be protected and they are ar? 
ranged in relation to each other So that eaCh 
strip overlies or overlaps its adjacent Strip a 
certainamount?Theextent of Overlap will de? 
Dend again Upon the poSition Of the Strip in 
the sole?It is necessary that this amOUnt Of 
overlap be suficient so that when the Sole is 
fexedtoitsmaximumtheamount of Overlap Will 
be suficient to continue a,complete layer of 

The material,which may be used,55 metal overthe soleand notalow anygapto 
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exist betweenthe pieces,Itisapparent thatthe 
extent of Overlap needed can be readiy de? 
termined and this requirement does not lessen 
0rinterfere with the extent offexibility,Pro 
Viding an exceSS Of oVerlap of material Willnot 
destroy the advantageous resuitsgained bythe 
application of this inVention? 
In Order to adequately and Securely position 

the metal strips or elements in their proper 
protective andrelated p0sitions,pieces or Strips 
of fabricated material 12 Which may besimilar 
to that USed in proViding the overlying layer 
Or SUpport are fastened Or patched to the Sup? 
Dort in a particular manner and extend com? 
pletely across the width of the support?The 
Width,or dimension of the strip in the direc? 
tion Of the length of the sole,of each of these 
StripS may depend Upon the position of the 
strip Upon the Support and the width of the 
metal Strip Which it is to retain and Secure? 
For moSt purp0Ses,these strips can be of about 
the Same width and be large enough so that 
they are attached to the peripheral portion of 
the Support f0 extending beyond the protective 
Strips f andthus define pockets,The base 
of the Strip formingthe bottom of the pocketis 
to be Of a Suficient Size S0that byits engage 
ment With an underlying strip or the support 
10 itis able torestrainits metalinsert against 
moVement in that direction? 
ReferringSpecificallyto Fig.2,afatmetalstrip 

#faispositionedontothefabric1ayerorsupport 
#0 andretainedin position by means ofafabric 
Strip 120?Thesupport 19isshapedsimilartothe 
Shape Of the Soles 2 and3 of the shoe and the 
portion representedin Fig.2isthat ofthe heel 
portion,Thefabric strip f2d impregnatedwith 
a bondingagent extends the ful width of the 
SUpport 1? anditextendsandisattached to the 
peripheralpCrtion of the SUpp0rtinthedirection 
of thelength OftheSUpporta distancesuficient 
So thatitis SeCurely bonded tothe SUpport and 
thefree OrunattaChed portionaccommodatesthe 
metalStrip##d?Thenextoradjacent metalstrip 
ffbispositionedoverthefabricstrip 12d securely 
bondedtotheSUpport 10throughthe understrip 
Whichinturnisattachedt0theSupport,Asimi? 
larstrip f2bove?iesthemetalstrip ##bandholds 
it in place by engagement With the Underlying 
fabric material?Successivestripsficandf#dare 
heldin placebytheir reSpective fabric strips12C 
and 2d,In manufacturing practice,the fabric 
Strips f2 would probably betackedin place and 
the metalelements Orinserts placedin position 
Onto theSupport füandthen bythe application 
0f heatand preSSUre the fabric material would 
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theSUpport 1ü?Aftertheapplication of heatand 
preSSure the Whole aSSembly is made compact 
and unitary While containing a,protective plate 
0r armor Which is flexible in natUre and pr0 
Vides the neCeSSary protection againstinjury by 
penetration of sharp objects?The peripheral 
portion offabric material Which completelysur? 
roundstheSOleis Utizedinfastening OrattaCh? 
ingthe Soleto the Sole of the shoe as by means 
Of SeWing or nailing? 
In manufacture,the metalStrips are placed 

Ont0 the Support 1$ bymeans of8 method Com 

20 

parable t0 Shingling,that is,Starting from one 
side ofthe support one ofthe metalstrips11is 

15 
Companying fabric strip f2 and then another 
poSitioned onto the SUppOrt followed by its ac 

metalstripispositionedadjacentthefirstmetal 
Strip and So as t00Verlap this Strip,Its fabric 
Strip is then placed oVer the SeCOnd metalStrip. 
This methodisfolloWed Untilthelength of the 
SoleisSuficiently Covered,Theother1ayer 13is 
then positioned over the assembly,The whole 
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be bondedtogether Sothat the Support Contains 
in addition to its fabric strip H} the overlying“ 
tranSVerSey extending strips 2 and carry the 
protective layer ofa plurality of metal stripsse? 
curedin properrelated position, 
WhiethisaSSemblyjust describedmay beused 

8s the protectiye means,it is preferred to use 
a Second fahric layer overlyingthestrips 2and 
referred to asfabriclayer?3of materialand of 
a size andshape Similart01ayer ? and bonded 
to the strips f2 and to the1ayer ?,With this? 
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arrangement,the SeVeral parts are p0sitioned ’ 
properly onto other parts orin their relative p0? 
sitions and attached,if neceSSary,and then by 
theapplication of heatand pressurethelayer f3 
is bonded tothe outerside ofthestripsof mate 
rial 12 and thesein turn to the layer fg orin 
the event thatthestrips12donotextendaCrOSS 
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3SSemblyisthenSett0formaunitarysole? 
With thisarrangementasinglemetallayeris 

pr0VidedWhichis SoConstructedthattheprotec 
tivelayeris retainedinits proper position rela 
tiVetO the fabric layerSand the Sole of theshoe 
andis adequately retained and SeCuredin this 
p0Sition duringuse WhileSupplyingthenecessary 
fexibility required for Such an instalation and 
2rOVidingadequate protection?Afurtheradvan 
tage Of this inVention is that materials can be 
Selectedwhichthemselvesdonot bondtoimpreg 
nated material,butitis obViousthat should ma? 
terial be USedthatin itselfis bondable,it Would 
additionally Secure the elementsintheir proper 
relative positions. One of the purposes of this 
inventionisto provide anarrangementorcon 
StrUCtion Which in itSelf does mot depend upon 
the bond Of the metal material to the support 
and whichisCapable ofretainingthe metallayer 
inits properposition WithOutimpairingthe Com 
fort of ashoe, 
Anotheradvantage of my invention isthatit 

Dermits a variation in the degree of flexibity 
throughoutthe1ength ofthesolesothatgreater 
flexibility can be proVidedin the Vicinity of the 
ball of the foot and1ess can be providedin the 
heel aS repreSented in Fig?2?This is aCCom? 
plished,8Sheret0fore mentioned,byproperselec? 
tion ofawidth of protectivestripandusingnar 
rower Strips wheregreater flexibility is desired. 
AISO,by arranging the metal strips Sothat the 
0Verlying and Underying strips of each metal 
element extendacrossthe fulwidth of theele? 
menttoforminefecttwocomplete1ayersof pro 
tective metal,metalStrips of 1ess thickness can 
be USed andthis providesa morefexible1ayer? 
CbvioUsly,thiscomplete overlapofeachelement 
Can beaCComplished by providing or positioning 
the elements in relation to each other so that 
thiSamoUnt of Overlap ocCurs, * 

I have eXplainedthe principleandmodeof op 
eration of myinvention,andhaveilustratedand 
described what I now consider torepresent its 
best embodiment,However,I desireto haveit 
understood that,within the scope of the ap? 
pended claims,the invention may be practiced 
0therwise than asspecificallyillustratedand de 
SCribed? 
?Claim: 
1·Aflexibleprotectormeta1sole havingapor 

tion ofgreaterfexibilitythantheremainingpor 
tion Comprising a fabric support impregnated theful width thelayer13isbondeddrectyto 75 withabondingagent,afab? 
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totheSupportand havingthinflatreceivingpor? 
tions extendingtranSVerSely of the SOle and SUC 
cessively alongthe length of the Sole,athin fat 
insert of protective metalineach of the receiV? 
ing p0rtionSandarranged t00VerlapanadjaCent 
insert to defineacOntinuous1ayer offexible pro 
teCtive metaland the inSerts being narroWerin 
WidthattheloCation ofgreaterflexibility, 
2?A protectiVe Sole haVinga portion Ofgreater 

flexibility than the remaining portion compris 
ing a pair of layers of fabric material impreg? 
nated with a b0ndingagent,a plurality of rela 
tivelythin metalelementsextendingtranSVerSey 
of the Sole and hayinga Width in the direction 
of the length of the Sole depending UpOn the 10? 
cation of the element relatiVe to its p0Sition On 
the Sole,the elements being arrangedin OVerly 
ingrelation,the metalelements being of alength 
leSS than the width Of the SOle at their reSpeC? 
tive locations to define a,peripheral portion of 
fabric materialextending beyOndeach end Of the 
metalelements,the narrower elementsbeing p0? 
Sitionedin the portion Of the Sole Ofgreater fleX? 
ibity,and means b0nded to the layers t0 ac 
Commodate eaCh Cf the metal elementSt0 ret8in 
andseCuretheelementsinoverlyingrelation and 
intheirreSpective position,and Comprisinga plu 
rality of fabric layerS extending tranSVerSely of 
the SOle and SUCCeSSiVey arranged along the 
1ength of the Soleand definingap0cketfor each 
metal element,and each layer being bonded Se 
CUrey to each OVerlyinglayer and toits periph 
eral portion retainingitselementin prOper p0si 
tion? 

3,Aflexible protective Sole comprisinga Sole? 
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shaped fabric sheet,a,plurality of narrow thin 
metalstrips extendingtranSVerSely of Said Sheet 
With their endsspacedinwardy from the adja 
centedges of the Sheetand With their 10ngitudi 
nalmarginalportionsdisposedinoverlappingre 
lation With One an0ther,a,plurality of Separate 
fabric strips extending transVerSely aCrOSS Sub 
stantialy the full Width of Said Sheet With their 
longitUdinal marginal portionS diSp0Sed in OVer? 
1apping relation With One another,Said fabric 
strips being disposed between Said metal StripS 
in OVerlapping engagement thereWith and eaCh 
fabric strip extending outwardlyin all direCtiOnS 
beyond the edges of one of the metalStrips en 
gagingitt0proVideaprojectingSidep0rtionlying 
in face-to-facerelation Withan overlappingfab 
ric Strip,8Secondsole-shaped fabric Sheet 0Ver 
1yingSaidstrips,and means bondingtogetherthe 
engaging faces of the fabric stripsandsheetSto 
thereby form closed fabric pocketsin Which the 
metal stripsareretained? 

4,Aflexiblepr0teCtiVe metalSOle haVinga p0r 
tion ofgreaterfexibilitythantheremaining por? 
tion,Comprisingafabric SUpport,a,fabric mate 
rialattaChed to the SUpport and haVing thin flat 
reCeiVing portions extending tranSVerSely Of the 
soleand SUCCessivelyalongthe length of the Sole, 
athin fat insert of protective metalin each of 
thereceiying p0rtionsandarrangedt00Verlapan 
adjaCent inSert t0 define a,COntinuOUS layer of 
fexible protective metal,and the inserts being 
narroWerin Width at thelocation ofgreaterflex? 
ibility, 

?OWARD B?LEWTS? 


