WD 03/ 009978 PCT/ US02/ 23800 COWPCSI TE UTI LI TY KNI FE BLADE, AND METHOD OF
MAKI NG SUCH A BLADE Field of the Invention 5 The present invention rel ates
to utilitwolicb®7dl ades, and nore particularly, to conpo®crarsat/2dspey knife
bl ades wherein the outer cutting edge of the blade is nade of a highly
wear -resi stant alloy, and a backin ortion of the blade is nade of an

al loy selected for tou§ﬁlM89,SI'§Edﬁ

also relates to nmet hgANDMEFKODROF MAKINGhHE k. y knife bl ades. 10
Background I nformation Conventional utility knife bl ades are nade of carbon
steel and define a back edge, a cutting edge |located on an opposite side
of the blade relative to the bagdidedéee IdRedtiboo Si de edges | ocated on
opposite sides of the blade relative to each other and extendi ng between 15
t he hack andTheprasen imggéen refatese usiliaaknifoblpddsy andrmenstrericlalyeta ypi cal |y

formed | he . ' [l bl ade

nol der . R 1iis i v Ao BRHAR Aol SR B 0P
appr oxi HghBl wedrfragietagiatial, fadra Habking poetoif dfghe bibdeis mdderfantallonsdlecdd | i ty

kni fe bl ades are manufactured b¥ provi ding a carbon steel strip r.unni ng
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| ocatio : : 1 stanpi ng a brand nanme, | ogo or other

i denti f%gﬁagnﬁ%?ﬁée?@gi%ﬁ%gﬁ?&?he strip is scored to forma plurality of
axiHl |y spaced score lines, wherein each score line corresponds to a side

edge of a respective bl ade ang ﬂefi nea a.preferred breaking line for |ater
snapping the scored strip in _c r .a Ip| ades. The punched and
scored stripCofvédieRal MakRAA8AH Adesiaid Rade §04akbondRed] hiEd&aRid a btk Ragdaned and
tenpered. The hardening and tenpering operations 25 nay be perforned in a
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| ed ' Al ivel ' d [ . '
e per Pt oo Err e Aat SRR R G S Ry PRSI RE Bk Gn o™

sucpessiheaayk aid vigfing dbeOUbthedI BRI i2£62i05f hotEHRa aRSypiRallYIfR AR iMthepadk | ONs to
harden and tenper the strip. The carbon steel St[’IP is typically heat
t r eat ededss of thyblpde for gagagingsaslogaton By bladgheiden pically;the bagk gutting agdd t hus
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20  the strip, and stamping a brand name, logo or other identification thereon. Then, the strip is

scored to form a plurality of axially spaced score lines, wherein each score line corresponds
to a side edge of a respective blade and defines a preferred breaking line for later snapping
the scored strip into a plurality of blades. The punched and scored strip is then wound again
into a coil, and the coil is hardened and tempered. The hardening and tempering operations
25  may be performed in a “pit-type” vacuum furnace wherein the coils are repeatedly heated
and cooled therein. Alternatively, the hardening and tempering operations may be
performed “inline”, wherein the strip is ‘unwound from the coil and successively driven
through a series of furnaces and quenching stations to harden and temper the strip. The
carbon steel strip is typically heat treated to a surface hardness of about 58 Rockwell “c”
30  (“Rc”), and thus defines a relatively hard and brittle structure.
The heat treated strip is then ground, honed and stropped in a conventional manner
to form the facets defining a straight cutting edge along one side of the strip. Then, the strip

is snapped at each score line to, in turn, break the strip along the score lines and thereby
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WO 03/ 009978 PCT/ US02/ 23800 formfromthe strip a plurality of trapezoidal
shaped utility knife blades. Because the entire stripis relatively hard
and brittwe odameot 58 Rc), the strip readily breaks at ea®aTgs02/23800 ne t o
t hereby formclean edges at the side of each blade. One of the drawbacks

associated wth_such conventional utility knife blades is that 5 each
bl ade i O%Mth&fst@ %Plﬁtfflév ﬂﬁ?@ﬁ?%lﬂ?l hopsdcutility kify bladess tRespusethgentite heat
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Thus, al t hough such bl ades define a lativ wear - resi st ant
cut ti ng teetgly farmecleamt ddges diltlzdsidé of eecbbladel atively brittle, and therefore
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bl ade is nmade of the sane material, any increase in hardness, and thus
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during %?E"éc Anot her drawback of such conventional utility e1151 kni fg bl ades

is that Reepreiapebllpdes i Gequoptly setias wearamsestans enmighi odervise bodes
rel ahi vele¥ire aThdver, HlsE BRWE GBS STRIF ol &Bl%srx%ter%lel %h-el gl.ades and/or
costly coatings to prevent suc prenmature ¢corrosion. Akt 6?| oF art

pat ent s hasoebs, endrihos weer wesistahde/ofiche Ewtibf ades wdafd rehdig tixabldidd wheadittle for
| am nat ed, .or. coated constructions. For_exanple, U S. Patent No._ 4,896,424
to Val keracssaldsens'sa gt ?1195 oRRY§Eiopal ity gﬂ%‘?ﬂﬁ%ia&m@ma{bimf achiger or med

by a bodytseesdeqrdfedBiRtmbe af thb @H&iﬂ@ed%)gg@tog&&lg E@%Bg }9/‘?0 ReLion 18 made

of high carbon stainless steel and conne sectron by a
dovet ai [crgclsingtor pPremaing, brézkagmduriigsuse3 A2ipthe? 83wacl0 8858 A 4pn&n68isl 8difity and

6, 105, 261. te. ally t | ami nat ed. kni ves o zor bl ades hayi ng
cut ?ng%g% E’La%F %?sﬁg%%%%lcaﬁ%@osg%el Fy%%all%ﬁﬁa%{(ooma]ée %{‘ h{aaﬁs %Qifoxﬁiﬁﬁréﬁtb"«? Y or
ot her r ehdlyi, HeisyYediarish premetuk@dispealo e bRded B dPorQdbiBf cdaﬁﬁgi ® ﬁ@&t%t Qlch
relatively softer materials. Simlarly, U S. Patent 'Nos. 3,911,579,

5, 142, 785 MUY WIT9HON975 relate to knives or razor blades fornmed by

applying ar i I Ng.-€.0n - di ke coatin
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substrate. 30 (ne .of .the drawbacks assocjated with these | am nated,
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the body section by a dovetail joint 25. -
U.S. Patent Nos. 3,279,283, 2,093,874, 3,681,846, and 6,105,261 relate generally to
laminated knives or razor blades having cutting edges formed by a core layer made of a
25  high carbon steel or other relatively hard material, and one or more outer layers made of
relatively softer materials. Similarly, U.S. Patent Nos. 3,911,579, 5,142,785, and 5,940,975
relate to knives or razor blades formed by applying a relatively hard carbon coating (or
diamond like coating (“DLC”)) to a steel substrate. In addition, U.S. Patent Nos. 5,317,938
and 5,842,387 relate to knives or razor blades made by etching a silicon substrate.
30 One of the drawbacks associated with these laminated, sandwiched and/or coated

constructions, is that they are relatively expensive to manufacture, and therefore have not

achieved widespread commercial use or acceptance in the utility knife blade field.



WO 03/ 009978 PCT/ US02/ 23800 In stark contrast to the utility knife bl ade
field, bi-nmetal band saw bl ades have been used in the saw i ndustry for many
years. Fowoagampre, U. S. Rei ssue Patent No. 26,676 shows PaTRShzEs00f

maki ng bi -nmetal band saw bl ades wherein a steel backing strip and high

speed steel wre are pre-treated by grinding and degreasi ng, and the wire
i s wel ded t ol firksoptestiigiestitit declieldrbitvecish basd diwfladamye betre

i i i led, T i h
oot cea R ahaflul B MBS M- mp B 0 e d BERNTR6RTE " or e
in the Hioglh aspetddd sf erkingdgensil balisaoblpos wikersinerdedd Yadkind S'n_?_% andhign, the

teeth are _set, and the resulting saw bl ade is heat treated. ere are
nuner ou$PeRd BIRBIJRIIK G iBe fiisate &Y ghpdigg apd degrepsings and theawitq isgveldedriotnd saw

bl ades. bd%?{]ngm BlectrBt Bééﬁ?(xjegiﬂ?ét%g,l 1'11% ?Sﬁggrﬁte%hﬁ gﬁogléwﬂafﬁ%kén 8.0 WO

98/ 38346 shows ‘an” apparatus an I ne rdeni ng~ and tenpering
conposi trmehladd Thavidbs afithe antxicdisinck aee thiea deessel; endoths ankd savobiade teethl 26 s and

driven frepeatedly.through the sa t enper.in rnace a uenchi hg zones.
The hea O“%F‘?éth“?‘_éél%tho%@g stegl 63&?18%@8\%”8 %%@§9(§1fk YR g:!nﬂlfﬂetge LGetp %Sc kaged.
Al t hougke: shiftheRbsulBiAdavbRinge Saathl-alas M@%%@ﬁ&h%ﬁgm&%% Eﬁcﬁ@@%@ggmr ci al

use 15 and acceptance over the past 30 years in the band saw b
i ndust r riortaiioe heat tisatingsichdandisaw blages. divy exanplhi ImteroationgldPublishidde prior art

t t tili ' def i ni i - | .or. oth it
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technology to the manufacture of utility knife bl ades. For exanple, as

descr i b&dveaneraatedboihyergh tha samompeiing fuynaesiand ayenehéng zones. neheufeatt ur ed by

formn ' [ t hen snapping the strip
along t réa?é;l{:&;)gﬁeﬂ({lﬁﬁggﬁq %a@ﬁ?lé%{g%?ﬂ@%%?@%&i}%dﬁjafﬁ%%? apezoi dal - shaped

bl ades. HoweX&houghhseich el-adetal ®hryd daoiigiidesdiavé adridvield avidéspedad Romuredal dsor
exanple, to manufactyre bi-nmetal hand saw des, canpot be scored and
snaﬁ%edﬂr}dﬁcﬁe@@ﬁ\?é’h’?’f @‘ﬁé’laSt 3\93}3??‘“%8??29}3? S L@é findusiy there W%ﬁh‘?‘@fii al's
requi r eygHefhe i&Rhink" e ki 1457 froma heat
treat ed,(? goa §(§si tg@;?%?%ﬁ%ﬁbﬁ%%ﬁ ?O%Q%fﬁ%ﬁﬂﬁggﬁtf%ﬂl%ges%%ﬂﬁgg to

convent bieneth] ertdthériopnipesitecdistadionas with hiencthldand eaw btadhe dlin atldégmb, bi - net al

or other conposite utility knif.e bl ades. Accardingly, it is _an object of
Che  pr e RO byt i aer Totile BrapBhesioh al srer ot sawoine 1 epihea

dr awbacisshemenaliasRet/eMitale &nid bladdsO FoRbtanfilé,| dstdésdiibedl @bdleasttemtishalet hods
30 of making such blades, and to provide a bi-netal or other conposite

ut i 49 t yutdity Keifpplades e manifigtused By frming spotedings ondhe carleosi sieehsiripeand i ng
gﬂgﬁ’ uﬁﬂ?ri\ ?Iila'bgir{%;ﬂéé/ gliné (ftéééi:éqge scold fiﬂbg't(g lo%(eecjlk tl%aﬁhb o t}?quap%zgﬁglgﬂgpe%f maki ng
blades. However, the relatively tough, spring-like backing used, for example, to
manufacture bi-metal band saw blades, cannot be scored and snapped in a conventional
way. Rather, such relatively tough materials require different processes to form the utility
25  knife blades from a heat treated, composite strip. In addition, the heat treating applied to
conventional utility knife blades could not be used to heat treat bi-metal or other composite
utility knife blades.
Accordingly, it is an object of the present invention to overcome one or more of the
above-described drawbacks and disadvantages of prior art utility knife blades and methods
30  of making such blades, and to provide a bi-metal or other composite utility knife blade

defining a relatively hard, wear-resistant cutting edge, and a relatively tough, spring-like

backing, and a method of making such utility knife blades.



WO 03/ 009978 PCT/ US02/ 23800 Summary of the Invention The present invention
is directed to a conposite utility knife blade conprising a back edge, a
cutting eagesfoedat ed on an opposite side of the bl ade rel 2Cirsot/zBsdthe back
edge, and two side edges |ocated on opposite sides of the blade relative
to each other and 5 extendi ng between the back and cutting edges of the
blade. In a currently prefer aunmanyefithednyentfont he present invention, the

back, cuttin i e I i i |

Crapezor dal | 3B Prl HRBONPR iectellio PRREHE WG, Pl FRR EMIRHEY 1) age o
the prbsekrddge,iveiingasdgt Usdatedronctal dppesitd didesdf thdblade edatiheretilad bagRretigeyns,
wherein the first netal ortion extends between the back edge and the

second st Bro §igs edesmlocatsd %P@PP‘P%‘P sidles of the blaglerelafiyuigmashk pthst @14 one si de
ed to : i . fi ion i
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defines the cuttin edge, and extends from approxi.matel y. one si de. edge to
the ot h@?Pre%ﬂa@t%va5&ezaﬁgFPglp?%wﬁewirémt§nhi R e%tedﬁﬁk%lsm?%‘?lé@? ofhat
treat edpicQedl iNRLARERSHY &ell}idn@s GG ah@ Q&%n@fne@a}? Béx@?&h%ﬁe‘réﬁn@ﬂ? %t fretal O

approximately 75 Re. A we region of the blade joins the first and second
met al  peotivh enendsietesanghd badk aslge apd theceemdenstalgretien, dad dudfer estendse ot her

Si edge of the blade. .Th resent, i nvention.is,also.directed.to a nmethod
of “fhak; AGCRBTrReD e sidF R e ate Sgrcoibf hBEE CORp A B W he ot eps. o
provi di partia ieloanedb et MoyetdeDhém Gredbd b HhardSRe SEthe! the@@hgesdfeel , and an

el ongated backing strip fornmed of an alloy steel and defining an 20
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region joining the firs second nmetal “portions. The Conposite strip is
t hen anneal edhe present yennoreislabsd ditecied to 8 methodi ofmakmegicamposik utditydmefeany
canber por .other undesirable curyvatures in the anneal ed co site.strip.
Then. | B SerbRar i B e P o S SBERR, e AR e o o 1
spaced $feabi RBsted] @Ha\f&loﬁgat&la&‘qhkiag Relp ftRDof dital b Gkect BBEddind e fi st
nmetal portion and/or at other desired |ocations 30 of the anneal ed

corfbbsi arpreximagely plaearamprentidel ansapiouivesiely plaaplosver sidstandpnpesingback har dened
such th fl i i a -y thin the
Fange ofd SO ket hoR R B0 o ot e o MR LSRR o B ot

por t i onfrdeffddge of the backih@steiph dihdnethernvil tirgy ishgplieh@ahe intagipe betwarhehey 60 Rc

to approxi mately.75 Rc. The . .
PP wire angl %aéfdng strip to weld the wire to the backing strip and, in turn, form a composite

strip defining a first metal portion formed by the steel backing strip, a second metal portion
25  formed by the high speed steel wire, and a weld region joining the first and second metal
portions. The composite strip is then annealed, and the annealed strip is straightened to
eliminate any camber or other undesirable curvatures in the annealed composite strip. Then,
a plurality of notches are formed, such as by punching, in axially spaced locations relative
to each other along the back edge of the first metal portion and/or at other desired locations
30  of'the annealed composite strip. The annealed and punched composite strip is then
hardened such that the first metal portion defines a surface hardness within the range of
approximately 38 Rc to approximately 52 Re, and the second metal portion defines a
surface hardness within the range of approximately 60 Rc to approximately 75 Rc. The
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4 WD 03/009978 PCT/ US02/23800 hardened strip is then subjected to at | east
one, and preferably two, tenpering and quenching cycles. Then, facets are
formed orwOhg/oedge of the second netal portion, such as IpgTdrSoneisng,
honing and stropping, to in turn forman approxi mately straight, high speed
or tool steel cutting edge along the side of the conposite strip opposite
t he bacleréengd sbip iskikenssubjectst tovittladst pug, eind prefaablygwapiesipedngend p i s then die

cut, be nd _sn 0 therwi s sgpar.at ed.al ona.shear ar sconre |ines
ot a1 1y UepB8aPARE P fas L AR MR R0R FBYUGS B 0@ sPORRRED poBlorb SRty kit e
bl ades by giivdihg ®hirgndlstogpifg)fié aittuly foapredredpheskifpbR RN, Hfh §geed pf esent
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to facilitate bending and 15 snappi ng rom the conposite strip,
and/ or ¢anfighmpientahe atleastensnath ishormerd ini thg backdylgs tlekeafhe bl ades. In

accordance wi th anot her. enbodi nent of the present invention, the conposite
st ‘rzll%p is s\(l:\fdlraé’ﬁorglamifx‘iv’él? F@/glg%gag’é’ﬁ eflg’é’gltr’il%ﬁQ?ﬁ’glpa‘i‘?si%’&t\én‘t’%{t’é’ﬁcl?fl 3ﬂer WFOS:‘ orm
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acute angle relative to the back edge of the first 20 metal portion, and

t he pl utughias Py prncies. at thienrtsrfapefafsacteshshuergicpreylingfang thecsscembmeighs and scrap
sectio . I LORS. g oi dal.. hl ade
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bl ade sagiposns udlisy lapRridadestireky frobt thpeaaipdsite stAg, 16 &rdlithleddndibguad not ches
are pref erabl¥ formed, at the interface of each score |line and the second
metldl  pBRPPEA theoblpdisitione esomppsifeattiprngfor ihghapp Mifecornerp tha&udingconposi t e
strip %egefﬁﬁ% ckhe corners of the cutting edges of the blades. In order
to separate the blades fromthe conposite strip, each scrap section is
bent out war dinyacceddatdeveith anotlzer phdmdinuent bhthe posspuisintentisns thp compaosie ssiigle of a

respect.i ve score.l.ine. on  bendi ach. scr section,.the conposite

S P oCs o gy Seah BReP ot it 18 fon R 38 3804 bRy PESPRRESSY o 1
turn, byRakintdaeh bRl iné Rriedd av@y aduiPmd I RRB o SABk dfeRe AitPng the
res%%ectlve 30 score line. This process is repeated at each score |line, or

i s 29er foetabpOrsaBsAndribe plurality ef sentetlinee deildns/a plyralisnehblpdd secbensalecragr oup of
250", BRI PR EOF R SROPREIAE WALl bl il 0 Torm
scrap sections are approximately triangular and the blade sections are approximately
trapezoidal. As described above, notches are preferably formed at the interface of each
score line and the second metal portion to facilitate separation of the blades from the
25  composite strip and to shape the corners of the cutting edges of the blades. In order to
separate the blades from the composite strip, each scrap' section is bent outwardly relative to
a plane of the composite strip on one side of a respective score line. Upon bending each
scrap section, the composite strip is pressed on an opposite side of the respective score line
to, in turn, break the blade section away from the bent scrap section along the respective
30  score line. This process is repeated at each score line, or is performed substantially

simultaneously for each pair or other group of score lines defining each respective utility

knife blade, to thereby form the plurality of blades from the composite strip.



5 WO 03/009978 PCT/ US02/ 23800 One advantage of the utility knife bl ades of
the present invention, is that they provide an extrenely hard,

wear - r esiwoaaowet t i ng edge, and an extrenely tough, spri rgTiisks238hacki ng,
particularly in conparison to the conventional utility knife bl ades as
descri bed above. Thus, the utility knife blades of the present invention
provi de si gnPp¢ é@ﬁt‘llt%geloﬁﬁkedﬁé@y knif blades|dfftke prasamnt inventiony ipdetitbeshance
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resi stance, toughness, cutting pertornmance cost ‘effectiveness

her et of ndnlay lelfe blades. tln ddéltlonp‘nhlﬁmtlhtydirh& Hlaey, aindabéthodsrofuhaklingt spckni f e

bl ades a dvanta t he present .i nventi.on | .hecone
oo e e B S G NA b SRR il S BiiESR Bihg avepp e nifs

pr ef er r pd&rdeadingRah$wiRR, %ﬁﬁi‘ﬁﬂﬂéé'&ﬁd/@ﬂcoa@é@d’&n@@&tm%? a%is%fde%%e& hipgyeon of
the Drawings FIG 1 is a top plan view of a corrp05|te utility knife bl ade
errbodyl Agatrwltpthesu@hty kmfe\léades of thepraSeninventivarproile a conbisktwmof werml vi ew

H]-ef %gg@g & S& 2 élign%%r qrﬁllgg%re%icos %&%"gﬂesﬁﬁﬁr%}g} gﬁ?\feg\}gp bfart s

[ I I ust rmmmaciaﬂpﬁmmailable)ﬁnmhﬁtyﬂﬁﬂféﬂﬂwem steps involved in the nethod of
maki ng the conposite utility knife blades of the present invention. FIG 4

i s a somewhaPthse Abises pRd apentaget of the piesaw ivventinn app hpeomesrendly ammnhg a

high 2 r i r

at 11 ¢y a8 PGt 1B e Bphei et 3o Dt I 5 (s &
somewhadrawodgsmat i ¢, perspective view of an apparatus for scoring and

pu ing bi-netal strips in order to make bi-netal utility knife blades in

accordance wwth the present invention. 30 FIG 6 is a sonmewhat schemati c,

perspective view of an appﬁﬁ@fyéscmhoﬂl&tmwﬂ. -metal strips in
accordance with the present Tnvention.

FIG. 1 1s a top plan view of a composite utlhty knife blade embodying the present

invention;
FIG. 2 is partial, end elevational view of the composite utility knife blade of FIG. 1
20 showing the multi-faceted cutting edge of the blade.

FIGS. 3A and 3B are flow charts illustrating conceptually the procedural steps
involved in the method of making the composite utility knife blades of the present
invention.

FIG. 4 is a somewhat schematic, perspective view of an apparatus for welding a high

25 speed steel wire to a spring-steel backing to form bi-metal utility knife blades in accordance
with the present invention.

FIG. 5 is a somewhat schematic, perspective view of an apparatus for scoring and
punching bi-metal strips in order to make bi-metal utility knife blades in accordance with
the present invention.

30 FIG. 6 is a somewhat schematic, perspective view of an apparatus for die cutting

bi-metal strips in accordance with the present invention.



WO 03/009978 PCT/ US02/23800 FIG 7 is a sonmewhat schenmmti c,

vi ew of an apparatus for punching notches in the high-speed or tool
edges of wbesbisnetal strips prior to hardening the stri peTiusoazser dance
with the present invention, and the resulting notched strip. FIG 8 is a

sonmewhat schenati c,

top plan view of an apparatus for bending and 5
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ppar at us

sitipniy dcordaribe it thE bBser. inFdnGon,ldithe mesultide nelchsdstiipnal vi ew of a

e blades o e present I nvention.

i nvention

strip that further illustrates 10 in _brgken |ines the

illustratin | ary. shapes and.configuratipns that the utility.knife
bl hde may " SE SoRs Db P BGOSR g Py wd PphiBg cBsts TSRS | n
FIG 1,380 BP0 EI@g.l ity knife blade enmbodying the present invention is

i ndicated generally by the reference nuneral 10. The utility knife blade 10
defines a balla. 190s @sidecleraticnakbview aig cotpesitetbitmetal sidp that Awrthsp gbisirates si de

of .t.he .bl.ade r.el at.i ve t.o the back edge, and t side edges 16, 18 | ocated
on 100 {8 P4iCen o8 sibepdife i 8 s RGPS SR Sl i SRodie g g
bet weerupphetipaTh 18008 &id 9 tHag opdae onahe EdiBpd3itadeip tdSomhmartolnppsicaltlityi n Fl G

1, in

the currently preferred enbodi nent of the present invention,

back, diife Hedeseftheipmesentdgyenioss t he bl ade preferably define an

et el . . | . R :
doscr i bed f Ul r Thar baei AP R IR ofRRT I bt e KR e Bhscnt i
bl ade ahvédimnplesatihg asemplalyeshapss anfl comfigrations dhdt tlerwility &hdpbladomay

contfig
I

exanp

urations that currently or |ater becone known, including, for
daKey square or parallelogramshape, and/or any desired shape with

t he

squar ed, rounded or oblique cutting corners. The blade 10 further defines a
first netal portion 20 and a second netal portion 22. 30 As shown

typically in FI G 1DetditedfDDescription oif theol
edge 12 an
appr oxi mat el

urt her extend

thadamgdnrtshet ween t he back

i | .. i , f f
116, L] el bR AR s fafint W e M B 5000 r dance

Wi t h t Hadienes gslhieralBViSNthe @ferdnbenimest 10Tk utily khi¥e bRde 10 defitdsishcRl a
typically referred to as an "al|loy" steel, that is heat treated to a

st eel ,

surPaceedge 12, a cutting edge 1

25

30

and two side edges 16, 18 located on opposite sides of the blade relative to each other and

extending between the back and cutting edges of the blade: As shown typically in FIG. 1, in

the currently preferred embodiment of the present invention, the back, cutting and side

edges of the blade preferably define an approximately trapezoidal peripheral configuration.

However, as described further below with reference to FIGS. 11A-11D, the utility knife
blade of the present may take any of numerous different shapes or configurations that
currently or later become known, including, for example, a square or parallelogram shape,
and/or any desired shape with squared, rounded or oblique cutting corners.

The blade 10 further defines a first metal portion 20 and a second metal portion 22.
As shown typically in FIG. 1, the first metal portion 20 extends between the back edge 12
and the first metal portion 22, and further extends from approximately one side edge 16 to
the other side edge 18. In accordance with the present invention, the first metal portion 20
is formed of a steel, typically referred to as an "alloy" steel, that is heat treated to a surface

7

4 located on an opposite side of the blade relative to the back edge,



WO 03/ 009978 PCT/ US02/ 23800 hardness within the range of approximately 38
Rockwel | "c" (referred to herein as "Rc") to approximately 52 Rc. The
second newealo3pe9rs on 22 defines the cutting edge 14 and erCense22380odm
approximately one side edge 16 to the other side edge 18. In accordance
with the present invention, the second nmetal portion 22 is formed of a
steel , bagnesamithin dranpaspiappresimately 38 Raskeis & (referred inchercig@adRetpat | s

heat t r f 60 R
o appr ST S 52 W, 398 sORpANEEA pBidch 1 dott 8350l caBPPL O BRLRY, P2 R
backi ngfrofatpptaximeleht mnbeshde qalgt abkethe dtlmngfde edpel18. hBSachmgb:hqe welsthet ant to

fatigue and cracki n The ecoi]d rretg rtion_ 22, on . the ot heq[ hand, is
rel ati v@ﬁﬁrﬁw&ntam 34 porEen ?afn rmgd qf & Figel, H@fqa BEefgmed Was12 10

| ongs | ag ﬂ%ﬁ‘%ae%&"t b4 RGob! 1%916‘ O}lafg }@a{t?éawdtto ol SEFA GO @Rt emﬁfn thH E'aff e bl ades

of the pr I nvent| on hi ghly wear -resi st ant ong stl ng
cutti ngamni@amated:y)ﬁﬁﬂ?medappmkﬁnwdyG&[Rlcy unbr eakabl e or shatt er- proof

backi ngs. in stark contrast to the tynpi ilit i f blades of
Che pr for ar fé frbsipefPeoRRbes §shemer btdhatfhog i i b aBabté nven - on
provi degoggh; %atthlﬂsfﬁlgﬁlyryﬁstmte&ﬁau%ﬁ@bulsu &'aElQnQOTHe SdUBRPHRAI mbn nesht ance
and tog@hness heretof ore 15 commercial |y unavailable in such bl ades. The

first athepbend, omremlvsl‘y hsirdianed Highlysvesr edséstanty) ayndrth@gleﬁnesaaxy1dgal numer ous
di f des ca ab of being heat a_surface

o o Bhg i RE tpRine WiFE: APORNE aLconolie PERY Ml Rl 08 psht

appr oxi fimégion cszlnR%g}ﬁjd%alafés@ﬂaﬁt ufngrlugtﬁfgmmnngchdfgég rcembmaﬂmmx&ﬁ@zﬁlys or
standard Al Sl gr ades, including without limtation 6135, 6150 and 20 D6A.
The secWideakab |orﬁb@ttqrmﬁ0@éaaclaag5t ﬁ@méi lﬁéﬁarhawaraﬂ to the yprehuity kadle of any

Of  NUIRL QNS fhd {;ﬁélﬁd}% tﬁ 091fte M¥ﬁ 'b?atdéé‘{)ftﬁé gga'serﬁ%%'ﬁh fovRR! 19 _heat

treated to a surface har s vmt e preferr range o ppI’OXI mat el y
60 Rc tms&pﬁemvlermacbl e)thl',b[itn@both 1m1mioueli wgareramtaﬁoemmﬂﬁwg]mesélhkfmfem t ool
steels or speed tbel S, UICE as any of nunerous different standard
Al'S gr%ﬁ’é@e ILE’&VWE PcHELPRSSni t ati on, M Series grades, 25 such as M,

M2, MB, MA2, TRI frst nﬁt@%f)hﬁ)% Mrdﬂf@ﬁaﬁe I@HQBre?eQral'ﬁ% md¥R of Ay SPnur®dr6us H Series
grades such as T Series grades, such as Ti, T4,

T8, et cdiffemmdgmﬂes o stezl caned?mflbegg’rhe@str@t@ti@sa supi@cerbardinss M@tbugﬁhﬁzed by

t hose Skl L based.on h eachi ngs erein,  the

cur r ent P togedratbes) HRar AR S BRI beD 125 P i3 stiRa et a
por t i ongiffet 2ifoyastee]2 dr ametiacd Amltgsaﬂ:sh@él@dﬁlg%ammn lisnitene®l 330 ¥150ad
nunerous other types of netals that are currentl or Iater becone known for

per?br PR tIhe seeaneimeiakpastion P opithe; pthempngy isqw wedef 5 0fi ons nmay be
equal |y, eHObLeY &iffetéht tyPeibl REaSRURAS déel Hidabld of Heg H%atbﬂr@a%sto%fsuhgc‘?e present

i nvention
hardness within the preferred range of approximately 60 Rc to approximately 75 Re,

including any of numerous different tool steels or high-speed steels, such as any of
numerous different standard AISI grades, including, without limitation, M Series grades,
25  such as M1, M2, M3, M42, etc., A Series grades, such as A2, A6, A7 A9, etc., H Series
grades, such as H10, H11, H12, H13, etc., T Series grades, such as Tl/, T4, T8, etc., and W,
S, O, D and P Series grades.
As may be recognized by those skilled in the pertinent art based on the teachings
herein, the currently preferred materials used to construct the first and second metal portions
30 20 and 22 and disclosed herein are only exemplary, and numerous other types of metals that
are currently or later become known for performing the functions of the first and/or second
metal portions may be equally employed to form the composite utility knife blades of the

present invention.



8 WD 03/009978 PCT/ US02/ 23800 As further shown in FIG 1, each conposite
utility knife blade 10 defines a pair of cut outs or notches 24 forned in

t he back woge/nd®7and | aterally spaced relative to each otrh@rusoas3sshown
typically in FL.G 1, each notch 24 defines a concave, approximately

sem -circular profile, and is provided to engage a corresponding | ocator
mount ed wi t hisifuather $homaen FdGd &reatinoempdstomiilityrkmfeddade 19 defings mpathef bl ade in

t he bl ade hol der.. be. recogni zed,h hose skilled in.the,pertinent
art b as@g OBt o ﬂ%tc?éjr)c%ﬁ@%‘? H‘etilg fé’ﬁg{ eidlzg’g 1 % 8%{% Eiaé%ra@a P aﬁﬁé re?%{[kvg & 0f numer ous
di f f er egiherS NaRBSWARGiSAIYGAHIGI U Ath A6sh DA dafyes Af conba¥R] Sstioxitiatdlyer ent

| ocations, and the bl ade may include any nunber of such notches_or other

r ecessewmitdiraulagprefite, prdistirgvided tomnaprgdreemsiespandihlocior meyeted il i n t he
per iy n:bgédeglﬁlqjc%?r{lor’ltgﬁcp%n i ek 0 B BnOLBOABEEN s Bl Bl ol der, or

t he “bl anrsmor loca su al so shown

i n Fl Gredogrizea bpliaske skillefl i tHeajertitehi aebasad b dhekachingyrheagin rthemecizs 24
extending through the first metal portion ip an_ approxi mately central

por t i onmay takpanhebranerousdifierent shapgs ngYariseprtigapions ingay gg@‘ing%rf’a% i on

apertur i i L I 1ani i

posi ti o(ﬁfftg%él{ %F%g)glg’l %%gh%@g?gﬁ%&gﬁ%ﬁ%%ﬁg@ﬂ%?ﬁgp%ﬁg ng%g%?ﬁgﬂgggg%%f us, or
ot her bihagee taranitlygr deter Ieoms dalodnrte thygsd siellql indbsperthentaki fogparfeembigades i n

accordance wth the present .inyention As may.be recognized hose
ki et fncen etieabim BPde Ut B bloed B RO G ocatdtel A0at  ur
26 may fgkgeany of numerous different shapes or configurations, and the

bl ade may include any nunber of such apertures or other structural 20
features forApasé srawmip Klke 1§ thadldderd 0dtrther dpiingdsya yepistratieomipsgute’® bl ade in a

die or other nuf acturjn ratus. 1n addition he registhation

aper tur Sy B 45k ARABRACRY i toflidlebt e PEAERBE RGOS on
the uti Ak t¥sckpéd Rrthbiaiow Othe f@distRioh epatied28vd frovided & mesiapa blade er i al

adj acent to the blade and within the bi-netal strip fromwhich the blade is

f orled. Posttigning deatcedn patipm the biadetin adie iy Blade bendiag pbnapPipg PRPFEYT-on 28
formed be . j . i :

' o5 pect T Bde ol v s ot SN TSl B nBRL (06 RAlkokdmee
one si deitkdgeprdent invedtdnotAremayp beleeceglireed . thése stdsci inltlsdipértinent art bheed det ai |

bel ow, the second tal portion_js joihed to.the fir netal portion 20 b
appl yi noft ﬁﬁé?%mg% gp%th%&ppﬁgei%ﬁrgﬁ ta@%?nys%féﬁ%owﬁtff?%{ %ﬂgstf’éam wel di né,
to ther ghyioWekifhs, ke tle tisde ABf Rl GAY HlﬂnB&léf@ﬁclﬁﬁféﬁﬂf’:s@bﬁier Balchirgn and

forma resulting weld region defining 30 a line of joinder between the two
di f30er efentunstiat pepformingribe functioh o6 proiperin pesitiigg the, bladedn alie prghesdge 14

et BB WG LR e S D FORRY 508 LS O
of numerous different locations on the utility knife blade, or may be located within the scrap
material adjacent to the blade and within the bi-metal strip from which the blade is formed.

As further shown in FIG. 1, the blade 10 defines a weld region 28 formed between
25  the first and second metal portions 20 and 22, respectively, and defining an approximate
line of joinder extending from one side edge 16 to the other side edge 18. As described in
further detail below, the second metal portion is joined to the first metal portion 20 by
applying thermal energy to the interface, such as by electron beam welding, to thereby weld
the first metal portion to the second metal portion and form a resulting weld region defining
30  aline of joinder between the two different metal portions.
As also shown in FIG. 1, the cutting edge 14 defines an approximately straight
cutting edge extending from one side edge 16 to the other side edge 18. As shown in FIG.
2, the cutting edge 14 preferably defines first facets 30 located on opposite sides of the

9



2, the cutting edge 14 preferably defines first facets 30 | ocated on
opposite sides of the 9 WO 03/009978 PCT/ US02/ 23800 bl ade relative to each
ot her, amdoggoends f acets 32 spaced laterally inwardly andPconiSoyesses to
the respective first facets 30. As shown typically in FIG 2, the first
facets 30 define a first included angle "A", and the second facets 32

def i ne Raderbatyeitn cachotberaangl secong facetpp spacad lajeralihiavwsedp aad contiaudesl angl e
Bis | egsnht e il | e I ent ef erred
rbodi o SPEhe rtRierd 17 AC B ANGpRafy i 110 2P SRR ERG Lok

appr oxi st gicluded angld "Ahend dhosedonditcetd 88 dafigd € sd@ond ikhle@xhgetslry 18.
However ) y, be recognj zed by those skilled in the pertinent art based
on the I{’rggegﬁﬂﬁgtge ﬁ%cpggmcg{rgﬁé%gle%én’énﬁﬁééw § et ingfuded gpgledyeldbar y and may
be get apreh@§ipiéirsttaspeinenttTMe SiR6enP INEhE ' Qg Pproposed
applicati ons,_§cl))1gr t he bl adé. As maylg be nf %ﬁ@’%ﬁﬁﬁ%@g&ﬁﬁ%ﬁ 10 skilled
in the gporeximetely 26%andtthesegond inclndkd afigle Bl iadpsrorimatdle 197 eHewbvdrnasanay on nay
i ncl ud any . nunber of S;(ahcgts. Tur ni ng tg FI GS. 3A and 3B, .a nethod of

maki ng hSCRFHFE: Bossskilieryn e Resinenh et Sasedonthetepshingsrhergimibesei on i s

her ei nahtRted886d 26 dnlyRxét ' : 102,

t he backi nge_sfgligél forrrlnb]n;gj tgfgﬂfiﬁ}%ﬁﬁﬁgé Sa?t%%gggtﬁ?gﬁe%dg%ﬁ%ﬁé&%?%ﬁ%%eed or
t ool stiFepertiss gid/e Hropasthaprlisetissadiioe bedal Apmey be furfir ascegnizedbethoasnd

ot her wi epared..for wel di in nn known .t o those of ordinary
skin;al A elgﬁ%r Fetrinch a%*rtb‘? Bty dimblirb e Bf the Peseqtjvention maygnelpdeany

pr ef er ahinybeplo6ticdgd in the form of one or nore continuous el ongated strips
34 wound intg one or nore coils. Each backing strip 34 defines an

appr oxi mat el JupingtaFIGpiseand 3 Bea wethod of msfsingtherearmapasitputiligrkdifatdadesi de 38,
and op 1 . 42, . respectively. Simlarly,
The nf oh o reBaf Stk HBleiBRE Btk eg R STt Mers ) el o7
nor e colfRi theduskihg sgelhormingwhe Brséhewd podion TORNA AR H35h BFYeE of &d] SteelAt St ep
1021[ of F'IGEOBA’ he hi 8h speed or _tool steel wire 44 is butt joined to the
front “EyErpbigihe speon aaﬁinlgorg% ?p arecleanpd andethprsyiseprepaygd for vgldinzed t o
the i ntighirasmePRINRSH ik of Wdifad Rt (halg oSt il wel d the
wireto tah_e bgckj ng stri poand 1fatl)r?mla lgﬁl}éﬁgﬁfggﬁbﬁsggzﬁggg?leég’ﬁep 46

def i ni rhgcking steel ispreferably movidedin RO fror ofesheloy ntohecattimabuddondangl siips p - 34,

the se {. ortion 22 f t he hij speed st eel re 44, and the
wel d rgaiqg% dzlﬁj[(i (gnlenolr AYTE Radls %%F%Qﬁﬁn%ggB 5&%{1% anﬁ’@Pqué)‘Hgt\.giyA&la%aﬁovm in

FI G 4,uppet 3l 86} 1@ixidghtel aAfoer 413 islspéﬂdctﬁfp T

Iaé&r al ng spaced é?\g?gti ve ?g%)%ch ot ﬁer ef or but Oﬁ?%?ﬁéﬁﬂ%dtiﬁéedt%? ﬁs@peed

st ‘

| WO &24mespestively. Spaiarlye thyehiglpspsed steel wiie isi mgfersbhy prosifled dmthe3orm
rot at allryndbl ¥ ' | < strip 46 through the wel ding
appar at us].fl A toﬁg?&rlrlgﬁwg%er gﬁiﬁu‘%@%ﬁ)‘}sﬁ}é‘%ﬁ%ﬂ ee% I{/l\?rteﬁloﬂs't he wel di ng
appar at us 48itastep HPIfiRRE. 3 Agtharhigh speed or tool steel wire 44 is butt joined to the front

edge 42 of the backing strip 34, and thermal energy is applied to the interface between the

wire and the backing strip to, in turn, weld the wire to the backing strip and form a bi-metal

25  or composite strip 46 defining the first metal portion 20 formed by the steel backing strip
34, the second metal portion 22 formed by the high speed steel wire 44, and the weld region
28 joining the first and second metal portions. As shown in FIG. 4, a typical welding
apparatus 48 includes opposing rollers 50 laterally spaced relative to each other for butt
joining the high speed steel wire 44 to the front edge 42 of the backing strip 34, and

30 rotatably driving the composite or bi-metal strip 46 through the welding apparatus. A
thermal energy source 52 is mounted within the welding apparatus 48 and applies thermal
energy to the interface of the high speed steel wire 44 and front edge 42 of the backing strip
to weld the wire to the backing strip. In the currently preferred embodiment of the present
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energy to the interface of the high speed steel wire 44 and front edge 42
of the backing strip to weld the wire to the backing strip. In the
current | ywprogfoerred enbodi nent of the present 10 WO 03/ 0029AB02/23800

PCT/ US02/ 23800 invention, the thernmal energy source 52 transmts an

el ectron beam 54 onto the interface of the high speed steel wre and
backi ngin¥ertiqn the theraal epsisnsemire ) Banspatswnetectron ppam 54 ektaihe inderfacg of

However thte Zlg%}ﬂ@r%&s) &ﬁél%i?g &&dzﬁa(Zkfﬁ s{rﬂyot%eel%c?oh lbﬁgrn'\%l& ﬁ’l% Wwigd {0 tﬂeeﬁ'éck?r{ b ased

on the érein, er ‘energy sources an
j oi ni ngstript Rodevehas rrayaeEecmgmzemb)l' thos¢ skilédein theperﬁﬁelkmavmsédcrm ther f or m ng

the functiqns of the el ectron beam wel di ng ppar at,us may be equal ly
enpl oy etfasngsRersin Ay PLopmerus 9ihes epgrey Spes ABH0 or pYpInggipds that@fee ener gy

sourge fQfenfelddi a{wf Beld6mb 'kﬁﬁwﬁ rﬁhﬁﬁg 1M ﬁﬁcﬁ&h éoas&fdﬁ%eﬁlwadfﬁgy take

the formof a aser or ot ergy source, di ng processes Ot her
t han el guiarabws tenbe eqmilldlengalmm 1ﬂnﬁ1eeqe1hbdl gf uhS@cbseﬂtﬁnmnshoﬁm aanplep 106 of

FIG 3A, after wel di.n ng. strip, the al strip
26 oy, PRERCGE sEaer S0 yORDapeieh Rredtrebiie o e aBpe e ARS BBy i b f o’ an
anneal i RgmIratlhRe or @ﬁleﬁé&\"g}f ﬁlrc%tQrﬁl\ﬂf@’l@lngtﬂ?@céé!ses'E@ﬁe"i"tha%télécﬂoﬂ@eélﬁ anneal ed
in a manner known to thosé of ordinary skill in the pertinent art.

Typi cal W?ldlrtgﬁl@abbemaélb’%@dl ps 46 are anneal ed in a vacuum furnace of a

ol Rl Tty of Seohrar apgerb L Ay X arsmo Bt rRR L LERE il 6 2 °

t her nal blymet@DﬁﬁF abiny8y thag ke céiltd fohnealtds dnd/drduntra@poring fheatt@s teded furnace
to soak the coils at a_ predeterm ned annealing tenperature for a

pr edet efHiCHEE ﬁ@ww%@wm@ step 08 ribe biymetshsirip 467p apnseleddn a msdaerent of t he
present . pueRth ol offtoli](ﬁngﬂjg il ﬁ'qﬁﬁ%@%néﬁt glcaﬂ Neal G 1%6%@@9@ ature

within the range of approxi mate pproxi mat el'y up to
20 appr axicatet éh yvﬁcdmnuﬁsnac?h»éaty;iehmohmab dabse of bﬂhrmjrﬁslallhmv}md)ertmenom at a

pre ter ned rat der to btaln t he desired, physi cal. properties. For
oxairbl oWERRE 4Bl 8 eqls EoUreA B HIed TG VE P AP P ATEERANN 1§ aly at

the rat @orﬁﬁctﬁﬁé%l&k §9d Fhe8Ek ﬁ%&uﬂt@ﬁh'antek@cnﬁféd' fBrfa88& soaRBRIBNS GRS el y 1000
F, and then the coils nay be allowed to cool at a nore rapid rate. As may

be rec ogtﬁdqtemimbw uinsebng tenipeeadure ﬁortdmewmmn@hpermdtofbmdn@hﬁ qureentlpachi ngs
her ei n, ures and tines.are on ver, and
may be BRERSES e R o sy R o e R R B

factor Stem@efamx@szm&llﬂetm&aﬁge%ﬂ @?roﬂﬁﬁa&élbﬂh@W F €0 85r6 HiatedP 600 ¢ F uflkdrENSI ONS
of the bi-netal strip t he e of welding process used to weld the

wi r €0 t oanphexipateky ﬁ@ou@n Eﬂhem thmbea@t’éislonlédrqcﬂil)@med@ c«pnl@péprqdet@mmed nage in
resul ti 81%61‘@0%%?8%1’1 tlﬁfc{egfre &{]eSla('Jla pnger& (I)r-egealiinﬁ t I’ I ?F [Q%? S@ t UEICOI ! ed

i f necessary r| p | S
shown aghe %{Iﬁﬂlaﬁba%mééé ﬁlﬁtldﬂ@' a‘ﬂ 'tH'é:&at@W aBth@@*’ Figdr hblhﬂmtﬂ the coils reach

approximately 1000° F, and then the coils may be allowed to cool at a more rapid rate. As
may be recognized by those skilled in the pertinent art based on the teachings herein, these
25  temperatures and times are only exemplary, however, and may be changed as desired
depending upon any of numerous different factors, such as the particular materials,
constructions and/or dimensions of the bi-metal strip 46, the type of welding process used to
weld the wire to the backing, and/or the desired physical properties of the resulting blades.
After annealing, the bi-metal strip 46 is then uncoiled, if necessary, as shown at step
30 110, and the strip is straightened, as shown at step 112. After welding and annealing, the
bi-metal strip 46 may develop a significant camber or other undesirable curvatures, and
therefore such curvatures must be removed prior to further processing. In the currently

preferred embodiment of the present invention, the bi-metal strip 46 is mechanically
11



bi-metal strip 46 may devel op a significant canber or other undesirable
curvatures, and therefore such curvatures must be renoved prior to further
processi ngO oBoowhe currently preferred enbodi ment of thePprasent3soo
invention, the bi-netal strip 46 is nechanically 11 WO 03/009978
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t ensi onlikhide di-metah staiprifrmay bk agwatly teopléyss e Fof exantfile) as yn akembtiveriotixe

pertine . .shown at step. 114, the straightened. bi - al strip 46 may
Pe cor aeiRplcah e Binalah e Pop et S PP R G iehlrorg L raiying
pr oces shegand&nsiboweredd irsi SRanAditkndlvnfb Gos8 B ofitfary N ealiRbeaRnsLt i ght ened
bi -metal strip 46 is then uncoiled, if necessary.” At step 118, the

bi - metal st r fpshawvnulsianeld 4t hersrighiengd bi-mktal stripf6maychreepiled againgf cut out s
24 i | | he b f th
0 S0 8 S, S O 0,

anneal ed tal strip, orma % lines
def i ni ngehled shdigraigiyersed e-nastal sip 6 isahahudebied; if Agesdapnai deplbigife 5, a
typi cal,.apparatus for, performng the punching and scoring operations on the
bi - net a Hggtra{ HrD g H“?Cb%moé%%a ngﬁ]étw S pgtepeseor oghcs cahews a% eiply speed The

appar at ifti98 td £izh RS alog %Maicﬂ%dgé’@ )0 he ia:%éa[éﬂr@gﬁ%[?l?s#g@;@& g%jscgﬂadjg support

60 above a work support surface 6 upporting t rp

t her eonformg plwdliyatfecorbyinehdefmming e side b, 16and Heofsach blade. AnsShowanent i s
nmovabl e rtically into and oyt aof engagenent with the bi-nmetal strip, and
20 nay B ot SRIG! TREAIAN 10y prdputing B RinEhEe and beoring peratiass @hbn t ypi cal | y
i N Fl GbiSmetahgtrip 86 @/ihdigate@2bn&8lly the GOfch&! hiferhD5 & DRI JalieusHIPGEILGLY f ace
36 of the bi-nmetal strip and nove into and/or laterally across the strip

to, in &3FOHNE KB priNsHENgHSMawtieder 2 sEPPORSOnbovea stk stppertsbyfadaiin a

plurali . Py : Lal |y, s l.ative t.0.8aC t her. on the
strip %ﬁg&ilgg %%rc}gfdll ér@ﬁ%mgég ?%g@(léldgﬁ‘asslﬁgﬁ%gd &g ﬂgef arg’wselgﬁg ?’\} Bty knife
bl ade lifst{urhdat li)s’]:)lovafhbe ﬁﬁ“ﬁcrail)y in® dandang ﬁf atg_dgémer% Redtheths bi-kleed sirip, adie
pertinent art ed on. t teachings herein, the scoring_ instrument may
talgb af*oP° ﬂ’ﬁﬁ%ﬁ%ﬁ‘%ﬂ %T‘i?aé’tYFé? 35’ 1R h ERUSafsesshe i tEpie Ay, IU%IGI- atd¢  becone
known fbriRefdoPs8N i ' OBRASI 8r54LE

descri b.edr@%er ei n.S%gg%B%(Jaﬂﬁp%ﬁg%éH;th%%% ggﬂsfél}%e?’%gﬁ etﬁmay g]!eaII %ﬁ%%@%&ég 0 punch
t he redhtotandiar daieralbeacrassethe 3@ipftoy indgamhsdokailie upftremrfatchef thaseippmndgr essi ve

die maychgr'ef)}b Brm™ qurla}i%fng s%gll*eylin%rs 64 axially spaced relative to each other on the strip
and each defining a side edge 16 or 18 of a respective utility knife blade 10 (FIG. 1). As

25  may be recognized by those skilled in the pertinent art based on the teachings herein, the
scoring instrument may take any of numerous configurations that are currently, or later
become known for performing the function of scoring the composite strip as described
herein. For example, a progressive die may be employed to punch the registration aperture
26 for each blade. Then, the same progressive die may either simultaneously or

30 sequentially form the notches 24, 98 in the back and/or cutting edges of each blade and form
the score lines 64. The term score line is used herein to mean a line defined by a recess or
indentation in the surface of the composite strip. Such lines can be formed by any of
numerous instruments or tools that are currently or later become known.
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30 sequentially formthe notches 24, 98 in the back and/or cutting edges of
each bl ade and form the score lines 64. The termscore line is used herein
to mean awbionworded i ned by a recess or indentation in thePsurfsavessod t he
conposite strip. Such lines can be fornmed by any of nunerous instrunents
or tools that are currently or |ater beconme known, 12 WO 03/009978
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line is preferably within the range of about 50 to about . In the
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eacy score Lhne i bout .55.. The greater. t i ncl uded an of .t.he score
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SCOr i NdaboAP 04, Nidshé NR1s@EE@EBPodithehh6F the kRlsédiGR#ntibNake fRRed&AAE B t 0O
will create a ripple effect on the back side of the blade. The snaller the

15 i ncl emdbdcamdine is @wut h. dihiearedtartbs incheledangle né fhiedcovellinebihe ichatesdor i ng
tool wear during use Th pparatus 56 further incl]udes a, punch 66
def i ni nGeRTEFYF itﬁ?/b%ﬂk S&f@ﬁ?ﬂ‘g‘gbléisﬁ FRAnsicoripg and thys thegreatenisibg ]dgf’lﬁ'ﬁoghape

and posihhi @8 sb&iry tEERALLNE BRPEIERA: GDHheBRAE LHE 6f RO LIS Iﬁ@%@ﬂ&%ﬁ G 5,
the punch 56 is drivingly connected to drive source 70, such as a hydraulic

cyl iSndeincluded ange.ranthb birei hvnd, thedneratramé el dagenentingoohwehrelupingmse.al strip

seat e on o2 Rl SURRSELBALACE, dleg b 8 BSOS ™

or di nar§8,ekéH ¢ortelpéritingdBr shhpeiiid fkitioBas adespBctivRaotdaindGpertier@i Ms t he
scoring_tool 58 and punch 66 may be conputer-controlled to automatically

drive heendadiltng theprnchg ipdrivimelymoanasied wudrivsfsowsg 8eishes ahydranie

bi - et i YA ' - D ed to
aut ot eaFy Pd B fef a8 oo BE AL AR R B EABTBL L | *and
purddh. 8brki uppbdry surtfdve B dor ¢utiing the notwhes pliamhaperyrd® innhnbetletahstrigi fser ent
apparatus, or work stations than each other, .and/or each take the form
of any Wﬁ]quﬁ?ﬁ%glﬂff‘éi l?ﬁth%?e of gefiaany skill inyt eE‘Eﬁ“P%‘HWag‘%y 9§08 feasRINgHe  known

for ei th@éinaplsyiriy thbess AYPubch b6 RRy R dofPultircBRtRed$b b malEalfHidiend the
notches and/or apertures in'the bi-netal strinp.
the scoring tool and punch into and out of engagement with the bi-metal strip, and a driving

mechanism (not shown) may be employed to automatically index the bi-metal strip relative

25  to the scoring tool and punch. Similarly, the scoring tool and punch may be mounted in
different apparatus or work stations than each other, and/or may each take the form of any
of numerous other tools that are currently or later become known for either applying the
score lines to the bi-metal strip, or cutting the notches and/or apertures in the bi-metal strip.
For example, as described above, a progressive die may be employed to punch the

30  registration apertures and notches and to form the score lines. In addition, as described
further below, at step 118 of FIG. 3B, the high speed or tool steel cutting edges of the blades

may be notched at the juncture of each score line and the cutting edge to facilitate
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For exanpl e, as descri bed above, a progressive die my be enployed to punch
the 30 registration apertures and notches and to formthe score lines. In
addi ti on,wav3demes i bed further below, at step 118 of FI GPCIRBIS0t/E880thi gh
speed or tool steel cutting edges of the blades nay be notched at the
juncture of each score line and the cutting edge to facilitate 13 WO

03/ 0099E8arRE Qf3be bRdeohomsthp apapdsii sip anddo Bhangdbe ¢qrpersohBiecsiiPssi te strip
and to shgge thbgorners of the cutting edges of the blades. As shown at
step 170861 HPEP38E t he punched and scored bi-netal strip 46 may be

coi | ed agai s sHowiegeepary,of FOG. 3B tthepuiched aidscpral iragel siip 46 magper t at i on
to the hardening 5 and tenpering stations. At step 122, the bi-nmetal strip
i s t herroilad agaiedf nedessaan deseithpr eamgrasy stogage T irpnsportgtion e badewipgi p i s
har dene C [ : fs LRAryasKi Il in
e por f10aip B E s AL ot 25k BERRAI 408 shch MBI 1 el i

t enper i 9igp 12 reatnicoilsl stey idleardaret andrethperedaccamdpn be eecogiredyythose eflimer ous

di fferent. hardening and. tenperi rocesses. and aratus that are
cur r ent PiRAGH] pife PeEtEen 'Eﬁ»?é‘? Rh SR BEs Bei %%Wfpgﬁ%?f% _
articl e(%)eh{tﬂ&ﬁs fr{&%ve'ﬁéﬁgfrﬁéd RldcbRdéRe with IS rufdeslsldirraeef Rfdegthg abodi nent

of the present tion, the bi-nmetal strip 46 is hardened at a
t enper atmperingprohésses dvel appagischatappruoentnkedwn.2g0geirbacomgpewniferat el y 2200

F faor har denhi tinme riod wi.thin the . ra about. 3 to about 5

i 10k e charegte e g BEH{eR e e Shetala R certhe AR AP 1
first toAMAHhES FYE Beint trveRARE HRlBImeetili st 56 isRrdeabgat femberadgpr oxi mat el y
1000 F to approximately 1200 F for a tenpering time within the range of

about 3withinalpoungs ofappuedmately 2@40°tHe approgimatelyZ@PPhy fenachasdeningetingg - net al
stripis encghe by air .cooljng to roomt erature. In the currently
pref er r%G(Hl%gﬁ”ﬂ ﬂiﬁ?rfflx 0{31?81%4 t?s;g’ﬂflt > Tnfﬂ}]g]?ﬁ ﬁgﬁn’ %heé htdenig; tﬁ% bﬁﬁ’ﬁ{aﬁe nperi ng

cycl es afigifembercdRthih BfirdtR@npditghytibat a tdhepebitnimtidhin tisd fahge ¢fS
continuously driven first through an el ongated hardeni ng furnace, then
t hridughappr@@médelyst009F Frigappwximatplerl2AY ¥ ferrdemperirghime Ry thigthe sanggeichi ng

station, a t hen, thr.ough |, east .one nore te ting.furnace

quenchi @@ug?g’t {i%é)ﬁ’? 5 ﬁBWé‘g%r ‘%hggtllﬁgfrlst BAORELE S flfetrglg %Wa et%H Sﬁlé) B u%nr%ggdn ary
ski Il iwy dibgoddRictth REIH tetiferfafee dn @k dufentle pirfdSentitRydahent of i paésenet al
strip may be repeatedly passed through the sane tenpering furnace and

quenchi ingensioat the herdeningand temppering welesargmeriornesd carling” sueh thalthe ogetal

t enper eg . I BT p c ition, the
quenchi P RecstHERSRA sl B clofborEdnglibihe hBRRE Ben iloRlE) ||
querich frst dbieited teppenhg Guamehthieh drough cquenelning wtation, dndttben theoghes known

A e R
quenchi REmEYC R dRary Y11 BEthE $BMIne A% Based on the teachings herein, the bi-metal strip
may be repeatedly passed through the same tempering furnace and quenching station(s),
and/or may be wound into coils and hardened, tempered and quenched in a “pit-type” or
25  other furnace. In addition, the quenching may be an air quench as described herein, or may
be an oil quench or other type of qﬁench that is currently, or later becomes known for
quenching tempered articles of the type disclosed herein. Similarly, the composite strip
may be subjected to any number of tempering and quenching cycles as may be required in
order to obtain the desired physical characteristics of the resulting blades.
30 At step 126, the tempered and quenched bi-metal strip 46 is coiled again, if
necessary, for transportation to the next tempering staﬁon, and at step 128, the bi-metal strip
is uncoiled for the second tempering cycle. As discussed above, these and other coiling and

uncoiling steps can be eliminated by providing one or more in-line stations for processing
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order to obtain the desired physical characteristics of the resulting
bl ades. 30 At step 126, the tenpered and quenched bi-nmetal strip 46 is
coi | ed agaDr3/009978 necessary, for transportation to the nePCTIGSIpPZISING
station, and at step 128, the bi-metal strip is uncoiled for the second

tenpering cycle. As discussed above, these and other .qrﬁi lin nd wuncoiling
steps dambibmetel $trip-nAt sep b§0.phobirmeistonds EPRPRisASLHR IR 288 ons f or

processi ng 14 03/ 009978 PCT/ - D - ogtifi p. At step 130,
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beconme known for articles of the type disclose i step 132

herein. _Then,, at .
t he t erpesesstsalnd arpamvehidyl oplaterbeegme knqwn fos agis ased thefape, d’é&f’?f’éirheff?}?-

t enpor st.ora dlor tr h Qn e Ok 3G (i wtting or
bendi nghéﬂdatsg&eé’glggﬁge {e%@eltsetd Z}’??g‘ﬁ éﬁ&%{l %g{r%%l %tgl? ,lg'{: 124& adr%%gla%gf ﬁ)har dened and
t enper agmpbraffetialags /@ tdhshertationad kiedsrimiie, die duftingardsading andsrkpangl 36,

the bi-netal strip is subjected to grinding, honing, stropping, and
di d0cutstativgsor bendi ng and snapping steps. Mre specifically, the bi-metal

strip 46 is : artlehOPRE I chiped HRARS] skip¥dist@cdibdse of
ordi nary ski‘?‘?gt%p%héﬂ%%glrﬁ%l%g%t art 15 tegﬂgormthe facets 30 and 32 of FIG

2, and ddasy, étmecetedrynandzat 486 ahght-mehil gipspediectad to@sindingeboning $iPpRigeedge

along the side of the conpasite .stri osite } e first
metal  Perdi¢-gHting REpendf SHRRRRe ﬁtSESeg&gﬁedSp S?I?(E)%@ég% g[%ilﬁée{?l gﬁtl%s?é ?Sp 46 is
di & Cuty  BENthoARMRINGBRRA inA mAHRE kibWE t!pey dfloedinalyaRil infthe petinentlarnes 64
of FIG®S 15 thereby forma plurality of utility knife blades fromlthe
coriposi todosn Hiepacets3 tarlcia @%IEICEBD@/@U pieby Hefine 7 steaightyhigh-spes oL (o) gice

enbodi nent of . the present | [ il ] | defetanes an
appr oxi PR §Aee; Oé‘}%ég%?l %Pf%%r%?p §§5 S%%Q?%g% gﬁ%ﬁﬁ% %h(mttﬁéejﬁﬁot ches 24 and
cent r al ,ABA.t Théh, 2 drevirtie Honddhadaioppeakbishetalrstiiy 46 &salié yut, berf @l suappest

her wi described bel ow. As shown in El i f
i o cutenotienie Spared alongiFs soreRaastit o iohely FYRLS PhrBRPE & ence
NUITeT Al ffy )1/&5&@ € pBRNSA 3hRe (S RIDEHEE S ITaiRAULbRIM SeduatnilPhrolthdnd 76,

respective erein the /6 is connected to a shaft 78 and the
shafot | anbodimietir of thetpriesenn ilvgniton vedt wility snife biade defines ag pppigganately | i ke

ERSETC R I R TN e TR DR
therein, as shown typically in FIG. 1, or otherwise as described below.
As shown in FIG. 6, a typical apparatus for die cutting the bi-metal strip is indicated

generally by the reference numeral 72. The apparatus 72 comprises male and female dies

25 74 and 76, respectively, wherein the female die 76 is connected to a shaft 78 and the shaft
is, in turn, drivingly connected to a hydraulic cylinder or like drive source 80 for moving the
female die 78 into and out of engagement with the bi-metal strip 46 overlying the male die
74. The male die 74 includes a locator pin 82 projecting upwardly therefrom and received
within the apertures 26 of the bi-metal strip to thereby properly locate the bi-metal strip

30  between the male and female dies. As shown in phantom in FIG. 6, the female die 76
includes blade-like edges 84, and the male die 74 includes opposing blade-like edgés 86
overlying and underlying respectively the score lines 64 of the portiori of the bi-metal strip

46 received between the dies. Then, in order to die cut the strip, the drive source 80 is
15



74. The male die 74 includes a locator pin 82 projecting upwardly therefrom
and received wthin the apertures 26 of the bi-netal strip to thereby
properly womawesrhe bi-netal strip 30 between the nal e anaCirarsat/zssodd es. As
shown in phantomin FIG 6, the female die 76 includes bl ade-|ike edges

84, and the male die 74 includes opposing bl ade-1ike edges 86 overlying

and undeftnaipdip draedhe famade giet/Adovmyvedly ppd inte angapemprt Wis the birmstal shep
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strip such that the femal e and ﬂal e bl.ade-li ke edges 84 and 86,
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portions 20 and .2 respectivel of, .t he bi - al. .strip, the stripis

P e oottty St e, 615 RED heptiEn 5p o if Aeerded PL iR b B edkr S aioie e i r st
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port i onse@ limspsovidedesirgd break lineger prdgsitede ‘cerskipathy) witbimkhe relativelyohard
desjqed_ '"crack " ithin the,relatively hard 10 and brittl e second

rec ] “pmEhBE QR miabdied. 4REnERER: lirthe g o e debh i B E Rar o
edges i eddebasieseegiions odthebhded! ades. I n accordance with an alternative
enbodi ment of the present invention, and as shown typically in FIG 7, the
bi - metal st r Ifprcesrdaage wikh g aligreativeampodirae of therpragniinventiop, andas i n or der
to avoi te ) e [ I I speed
steol |10 eRguPERRy pERGE Tethe BInd S bl bt B KB oo Fitdchisd A58, SP e
cut t i nglZdgeordet tandoifldoehed t@Ritarcdt B2 rélativaly haddeand britticagh speglisteol her wi se

occ during die-cutting.. As showmn typically in FIG .7, an _apparatus for
punbhi ntfiEei P JAE A3 dbFEaRiP Vst 4By PorSIRlc drmdiece the Fifing;srlee A bl faeets

| nvent i anad$32 e lrte BRARLhYotRY%wWikEodctf Sl HeottRE 2As8Rowd N€ appar at us
88 includes a Eunch or like tool 90 nounted on a tool support 92 over a

wor k sufypretly suriGde ap episuaatesior pupghang tha drighspebd steeltedize Bt accprddseet Wish eon.

The t oo rt 92.is drivij [ nnegted. to a hyd li.c cvlindet,or |like
0% e e DBBE Gy efiof s GlokleflBeder P AP B Sererdr®e RuUA 8L T Spadliets ©F. 11
t he hi ginchidees paichedr 1%6 @61 94 nfuntddenti toBB§Rpos DRidverkbwoASsuppeBurtaei cal |y

in FIG 7, the punch 90 is shaped and configured to forma notch 98 at the
i nt% f a2l supnarting the biangtal §Eipako thaigonnh&he fogh sumperP24s davinglygenaectedcond

o 1 PR T B HUBLA OB oo Ty ch 08
22 of tdnzagaoers Wiilnthe hight dpesdedtae] sdgrathoftht bentetal ktripplde dssstheeh tpmcdliyon of
in FIG. 7, the punch 90 is shaped and configured to form a notch 98 at the interface of each
score line 64 and the high speed steel edge or second metal portion 22. Thus, as shown
25  typically in FIG. 7, each notch 98 may extend along the respective score line throughout the
second metal portion 22 of the score line to thereby separate the high speed steel portion of
the respective blade from the remainder of the bi-metal strip at the score lines.
Alternatively, as described further below, each score line may extend along only a portion
of the lateral extent of the second metal portion to facilitate cleanly separating the blades
30  from the composite strip and/or to shape the corners of the cutting edges. Then, when the
bi-metal strip 46 is die cut as shown in FIG. 6, or bent and snapped as described below, the
equipment need only cut or snap the first metal portion 20 of the strip along the score lines

and need not cut or snap the high speed steel edge portions removed by the notching
16



t he respective blade fromthe remainder of the bi-netal strip at the score
lines. Alternatively, as described further below, each score |ine my
extend alwog@3oodogs a portion of the |ateral extent of thePsgasnn23ised al
portion to facilitate cleanly separating the blades 30 fromthe conposite

strip and/or to shape the corners of the cutting edges. Then, when the
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| i nes 6Hardeiings theHdpll epeed gteet évzesahibitsla nedfade haoitesowitRia theyanpeofraboat | vel y
difficu to di e. cut becayse of the relative hardness a brittl eness of
thi s potd Rbnd AREG ey bF GHet e Hsitue By R S SoRe BHOE P e dge

exhi bi t 8c&r@HEl 288 aRBHIRES BrodbdsRhd cbGuERNOST 196, 2RRML facilidatdihe aBilidy Ih1eref ore
may be relatively easily and cleanly cut at this stage of the process.

Accor di anglid/anyt daenage tethedtardencprivglespsedisidel edae tthaionigbhotbérvise@ccyr whgn
fac'dit te the atii ljty to avoid any damage to the hardened, high speed
steel ed§EMPRSINTGHt ot herwi se occur when 10 die cutting such edge. The

not ches 98 ofhdldteheé 98108 FEGONAreaBioWn 881aRRSHaAGIEINES. . HblweRt 4s, m@sbd1By be
recogni zed by those of ordinary skill in the pertinent art based on the

t eachi niggoguzediby thessed erdipery shilkinghe pastinent ey baggd eratke tepalings haseipetbgses

differe ' : ' d steel

edge poIEl ?%Egpgft Oegg?ha%%ggﬁ E’g%ﬁggsr%?n%lr%gg?%g% ﬁltat]%%@ég%#%%gﬁe strip at

t he scosepalatetRs highispeddagtéef edgespatasy dfieach bladé from the kamginddref thet ches nmay be

formed to shape the corners of _the cuttjng.edges. t e squared, oblique, or

anyl ot h%qmrtpégg 5@ o URapere LRSS iyIeY iﬁ(iq%grﬂbeﬁgfeﬁbﬂfnf&iw@e Niiches TR %9 ed in

the perfdRedto Ahpe RGN OANE cuttifRENIS 85 b &Y, obliqueBdr 2§ BRF LR 1 N the

alternative enbodi nent of the present  invention to elimnate the score

| i nes bgeptisas g bsdartherrédngsiznd Py wse siriBedisthe peitimentert based @othe

ci rcunstances .for. purposes of .die. cuiti the first tal portion.20 of the

bi - ot 2IRQUE et Rn e RgaTC oo sy dlfbadinii TR el @iy

st ackedo ctiftfinaé tHelseprelis bedrase ik acdre ind e be ahgecpaskageetdin a manner

known to those of ordinary skill in the pertinent art. Turni n% to FIGS. 8
S

and®, eirruappares fasPrppses o disrtinathe Has pravy POREONCENYIdBY biemetabstgpyr i ps 46 in
‘r’re]?'g; e;gef Or firhi¥g dghin'th IGKEBS & sRhAYE theHald At dh R ChIIRIRH F1o ¥nOY the
stacked blades are packaged in a manner known to those of ordinary skill in the pertinent
art.
Turning to FIGS. 8 and 9, an apparatus for bending and snapping the composite
25  strips 46 in order to form the utility knife blades 10 is indicated generally by the reference
numeral 142. The apparatus 142 includes a blade support 144, a drive assembly 146
mounted on one side of the blade support, and a blade magazine 148 mounted on the
opposite side of the blade support relative to the drive assembly 146. The drive assembly
146 includes a drive plate 147 mounted on linear bearings (not shown) and drivingly
30  connected to a suitable drive source, such as a hydraulic or pneumatic cylinder (not shown),
for moving the drive plate toward and away from the blade support 144 as indicated by the
arrows in FIG. 8. The drive assembly 146 further includes a first bending pin 150 slidably
received through a first pin aperture 152 extending through the blade support 144; a second
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nuneral 142. The apparatus 142 includes a bl ade support 144, a drive
assenbly 146 nounted on one side of the blade support, and a bl ade

magazi ne WOd3mm9Int ed on the opposite side of the bl ade sepparsv2/zashati ve to
the drive assenbly 146. The drive assenbly 146 includes a drive plate 147
mounted on |inear bearings (not shown) and dr|V|nghé§30 connected to a

sui t abl eendinamin 4 silidablysigedivestheougharseondrinp prgsvae red Pecrding Haewehthet
h WAy t
Tag o PR Ll el i PHAURE S SRSLENRY TeURNT AR, EPPO!

i ncl udethraughiarfibt ﬂmaldaprgtm h62&ttesdingléivbypgh thebladwaq)pbhl; ﬁmgzlnsaoﬁd rst pin
ndi ng .t hrough t he bl ade a second _17

33? ngéﬁsallgége@fyéﬁés@%@dmgéﬁww et lfééfé%ﬁ)ﬁa%rsveﬁi 33@?%@8%%9@}?\40
SeC%ndnng eft 8t qr ﬁlfé%r 1?‘%11&3 1%@5&1@% ?rﬂ?st 9?&&49155%%%% Adlhd St

br eaki punc |ncIu support t 160 sli recei ved through
afir stsepumrbbredpag purch m@Zn@udﬁmthen@pd bladrugleasehmind7ad Assi@pmmed furdhred a

o o Sob ARk S LA 288 oIR8 Ul R SR ™ v
i ncl udeg |G br Ncc&hﬁ%gfe h@b&@&ﬁnﬁg 5hdls¥1(a 1ﬁ%gadhhﬂadesﬁpi?&ﬁ the &kpdide Bi#pCh 164

i ncl udes a second I el ease 5) descri bed further bel ow, each
b| ade r44, daswripghoaizd pinsd 70 22d 1€ §pv¢ﬂvgrma@tw tilardet Heinthi the blademagazinef t he

e conbissi te TerPlS 43 et R oSk Bl R R TBR B ARS B e O
r espect ¢orgpdsitasieip B aghindt thb8ladk 8GsporElgRZ IThe pldisckdfiate The ivppaitad usa 142
further includes a spri ngﬂl oaded presser_plate 174 for%gr essing the

conposi $afts7pishdapdy @?@@Wﬁ wrpEh 34 w@useuwﬁcfpm%m a sppeoth ploskdB0iorat e 174 i s

t f d
. suppor e io it i By EURME HRERRS, LaNARaR AR B P e,
as [ ndl adl ginp\l 82 beliks biavimg nentHeBis @upkd te tielpragoer pigte 182 and stippoet shafasi ng

ol | PRSTRY B e e Buar B He e e A sy on el | n Fl G

8, t he le&l@ﬂ@g%ﬂﬂ@S@@sﬁﬁgd hwa B)S%Eﬁtﬁe By sﬁﬂp‘éﬁ‘ M@Qo ttﬂé@c%f SRR Aladk44 tO
t hereby define a bla gap 184 therebet ween. econ;%sme strip 46 is fed
al

t hr oughgatphle‘54l:th@rdb;etgaqn 1B Gomprolside stefiprdéds fedrihfonglariherd gﬁmlﬁﬁandwt o the
left-h d 9. .Th | ad
nggazi ﬁ rec g]ctihﬁg(éﬁhﬁa%lltgﬁe lseﬁtp}%%gfldﬂ%e%efgfo%ﬁg@g %‘fé gLe gacgggl ﬁst 20

whi ch ties &QH@Bﬁdé Ragidined] 485fapihg S5€BladO©suppert 194 defigestahldenik ﬁ@ll@lﬂd
sngzgpl ng ogeratl on.., In FIG 10, the_conposite strip 46 that is bent and

pedWhish ghecomnositestiis i messer fer prafosmingghe bensing ndsnappige e8er260%-or ned i n
the scrap poj é}m@iné@fﬂfl &ggéiéﬂe@mﬂdf that RPENERER sh%tfpedsf&%eaiphcl 144 of

adj acent bl ades 1 tion, € conposite rep u es a
pl ur al i ingluded regmtreﬂ'mzsap@ﬁ\ﬂes 2eeormen inhke seapopudtioedfdhe poip, i.onb&Reat thehe
Junct ursecog)ef hrﬁag%g o% Cc? acent lbiy?les 10. In addition, the composite strip 46 includes a plurality
of notches 98 formed in the second metal portion 22 at the juncture of each score line 64
25  and the second metal portion. As can be seen in FIG. 10, each notch 98 extends laterally
into the second metal portion 22 about half-way across the width of the second metal
portion. In addition, the end surfaces of each notch in the axial direction of the composite
strip are each oriented approximately normal to the cutting edge (i.e., each notch is
approximately rectangular). In this manner, when the composite strip is bent and snapped
30  and the blades are separated therefrom as described further below, the corners of each
cutting edge 14 are squared. The depth of each notch 98 (i.e., the lateral dimension on the
composite strip) is sufficient to remove from the strip the respective portion of the cutting

edge 14 that does not define a score line 64, and that contains any portion of the respective

18



25 and the second netal portion. As can be seen in FIG 10, each notch 98
extends laterally into the second netal portion 22 about hal f-way across

t he w dt hwofospbm7second netal portion. In addition, the egcd/tsor/tisoees of
each notch in the axial direction of the conposite strip are each oriented

approximately normal to the cutting edge (i.e., each notch is

appr oxisaeieding thasds waghhlioy dug i the lepechenidiguraien of thedacetnoste strip is
bent and.snha d 30 and e re. r cri bed
Furt hor TEer oy SwEenshr e Metaednih o P EREEELEY R FLlARk AERRCR 2o
of eachtaphtbdRBr(dtheewisctahedgadefinet beliangamsi wenkaonigthe raspeqpisist@edine).p) is

sufficient to renove fromthe striﬁ the respective E’%{Ui o% of. the cutting
edge 1DwnEdinglyes sigpificaptrirantagesddhenetehes 984s thahthey facilitats fomning aglifpor t i on

of the brrgalz(ga‘:f tcflréé (%’cﬁnerg‘ 3r i gggfng%?a%%g E%d&%?g ’t{)% gﬁ%ﬁ)ng the QBI%efsin%?ltléo &ﬁﬁné s too

shal | ow e sloped coffiguration acets 30,

ef f ect iedegt yo defind aamdared @pgd, heolnided edfe, amoblhiguestdgk poratickr tdesiredishapks thene a

cl ean corner%f%. - Etrai%;ht ef'd e . or otherw.se an ed ? defiréed by a

ol ean 5PERE & BRGIxAGR S Patt rgRlceyhemPrTe ?Sf_n}x&maﬁﬁsﬂlg_%mate i gni fi cant
advant agenpd ah&%ldg%s%@ﬁm?@ole b%}ggﬁné heYof Biehitihg & Srbk bR poiflegan 5 break

at the corners of the cutting es. In addition, by shaping the corners
of t he couters.ngys magtde reawgdiztd he those gkiled th bd gertingntragihadedior thydeachingsbl i que

edge, or other desired ape he cor s of, the blade can_b

Si 3ﬁ| fi EFH’P’Ih[ge ‘i"ﬁes‘rrﬁ}% © FW ¢ ?P%So(ﬁ%ﬁegngf}}aﬁ?se8°nf?%1|r?ﬁté°|p§ ,ami/ﬁg?i? %’us | ess
susceptihilBay Be Sd3iBO kM Ehcindé Be RARMINRE ahllof @REEPRrioBnPRe ek corners.
As may be recogni zed by those skilled in the pertinent art based on the

t eachi ridedesoortrdhaivise qs%é_éSiWét Andgscrifd elaes, Byiotshen Uit puefeablyriormed alshapes,
cont | gutaty l%nosf(}flg%?égrin a:g)ﬁoﬁessf\}g% Wh&esuﬂ%:flé }[&ﬁog of gcpféﬁgéﬂt' tate the

manuf act ure an oe ce pertormance or otherw se as
desired. As Idaseopdratibradfaheberdivg st snhgsing 8ppraup! 4%, déreadoimypobivs sred 4atis st ep

118 of FIG 3B i i di ) her i | i o
L hdsondbadianshoihethdoisan bRt e dPaDE in e arpaian dahs asow G gt "
strip 46 if?ofm gd%elfigfr!-ﬂaﬁam 1é|ghl-%r9i1%&1@m%eh 3BhIaN. stite 1BRRaR&EMEpdsitet Ne

direction o row C o , 1.e., fromthe right-hand to the
| ef t - hastudlp 46 dhesecwred e hlaod byFa EEati8e pid. (nél shewn) tegeivedwigbin & kgspestivep 46 i s

secured in place b at i in_(not.shpwn). .received.w.thin a respective
regi st rEEFE 1%@3@622428&6??1@% f]PItVﬁéésa?]ito%{]@slg SH*B‘F%}%XV&EP fhe'd rfe\f'gﬂp%rgwar d the
bl ade suppgrd theik'ﬂéhandﬁé'qofnh%eﬁdihggin@,nllb(ﬁﬁﬁlol@d, Repdtingy pindsthe fifd andd 154,
respectively, and the first and 20 second breaking punches 158 and 164,

r egfectsec@idbrealsing perrtpy Lieand 4 trspestiyrlyety cpafigriredifsuseesaiReiEnd onposi t e
L e
bend t Hersf bengling inila048 drivk8Byalic Hive asiénblyddp aphiestrtsgep o bendsthefiest| i ne 64,
e it?iartlg e lgé of lg{(i}.olr(]) a %h’c tgg retsggctive score line 64, i.e., in the direction out of the
page in FIG. 10. As can be seen, the portions of the composite strip 46 defining the
25  respective score lines 64 are driven against the die 186 to thereby bend the respective
triangle about the die and score line, and away from the blade support 144. While the first
bending pin 150 is bending the first triangle 188 outwardly, the first breaking punch 158 is
pressed against the blade to simultaneously apply pressure to the composite strip 46 on the
opposite side of the respective score line 64 relative to the first bending pin 150. Next, the
30 second bending pin 154 is driven against the composite strip 46 at the second trigngle 190
of FIG. 10 to, in turn, bend the second triangle outwardly around the respective score line,
i.e., out of the page in FIG. 10. While the second bending pin 154 is bending the second
triangle 190 outwardly, the second breaking punch 164 is pressed against the composite
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page in FIG 10. As can be seen, the portions of the conposite strip 46
defining the 25 respective score lines 64 are driven against the die 186 to
t her eby bwod3nim7s espective triangle about the die and secmrasshi/mspo and
away fromthe blade support 144. While the first bending pin 150 is
bending the first triangle 188 outwardly, the first breaking punch 158 is
pr essedstep s sistultangoublyaelyt pressuraip thaowupsisife sipipl gp the errasitesifeof heé conposite
strip 46_0on..t 0ppPoOS] i of | S i .64 ative to
the £i rSooRukeostRTEA b NgdS o ol ARG T 1R ER0 o bARGEEPRERS | V2

agai nst 138 @es Simpe Hie @nSdosite stip adthetrbupestereandret lineaddging tHOfrst @iangle 8§10 t o,
in turn, bend the second tri anﬂl e ogutwardly around the respective score
line, falledownyerdstawmeirpaghe plade Breny the sppondcbrepidng Benshd o6 SpRASHEE pi n 154

i's ndj j JRVEES & : g -punch
6475 o thaslIE BRI rehideRIGLBrBIY OUIHERE shrinb dBoRE BT IRRSPSIEGRIE, |
t 0 si nutheaspatiing bladepkll gutpaeky intethe blddeenapanine 48 e The diipe axerhbly 1dpposi t e
side of .the . respective. score Line 64 relative to. the.seco bendi n in
Tsa. THECR ARt BRGINg! ueRy 1UBdh Werl RapE 10t STISPREORTFE at L he
respect pue 199 r@s_ls_clzé A1, Gt SehdiGhd bécﬁfﬁd %r[dngfégll%ﬁ okGkE ccfn@épdsﬁe gapmwadly away

fromthe bl ade. Then, the second breaking punch 164 snaps the 5 conposite
strip atgainsetheddplecuppert $ébtoctheriche stedghtemthetrbgpesibyd prytidweitibel sipipried170 and

172, dri th | ting blad twardly i nto.the bl ad i ne 148.
Tl ir i §es srgrenhpmtes® Biiden R R B gyt Someb RS A om ¢ ne
bl ade syERRd forddtdlytthfoushihdBladO@mbas piseIBE nexdibdde sdotibnpf@essppie i N

turn, bends the second triangle 190 of the conposite strip.i nvvar‘g{?%/
agai nst stripdorieadimgsng sorrpingip theomenzar dpseribed abee: elhit precess iyereatsfefopor t i on
of the stri ; ] ! e gap 184,
and t netish el el @pladds FRRONTRY NASRANNY AR PSR 20 1o
pr esent 46.h&s aaxtbeht@gaizad by itkhuse of ofdirery sidil as tHeepertident frt based batish ng and

snappi ng i.n the manper descrj bed, above. This process is repeated for each
bl alio _s%effhl%%ﬁ_ hiseiiny the pprdine piss a%graﬁl@_n% SHRCHER g ey Oé\ﬂﬁ‘g‘elfoﬂlém the
CoNpos| §@refdnk blgaggéel %d/&scdﬁ@éuﬂﬁoﬁseﬂi%é g&dely, bPR&S bedonW BR@fgr Skill in the

pertinent art on the~15 teachings heréin, the bending pins and
br eaki nperfumitgthe fenctivak ef thase @inpovenss eudescdbéd kareint Fohepewlanas slarwn

configurations t re currentl r later bec nown . for erform ng
Che T anEiitBROTI TRk So e Gt Aehs DendPe Bt Flas 28 R Epel B MR naaGib” s
shown i mciiian HQJBeinﬂin?'c@_eraﬁonI BEni@REs tHefbrédkendeindhedmpy osidsayglea odefiened by
angl ed surfaces to acilitate the bending operation. Simlarly, the

br edki ngufesciedaciliie pressirmanthyppring thedilades withoubdamagingsthen. facilitate
Pheh) e nea IR DI, FER i SIS OBl 1, ©
sl i dabl y9amhuanisetdatily hicuntedevitdg dri mepazianthndhke suypparlio2 i®dudesehudes an
adjustment knob 194 for fixedly securing the position of the blade support within the
magazine. As the blades 10 are bent and snapped away from the composite strip 46, they
25  are stacked by the spring-loaded pins 170 and 172 against the blade support 192. The drive
assembly 142 further includes a blade guard 196 overlying the bending and snapping region
of the apparatus 142 to prevent upward movement of the blades and retain them within the
magazine.
As may be recognized by those skilled in the pertinent art based on the teachings
30  herein, numerous changes and modifications may be made to the abovedescribed and other
embodiments of the composite utility knife blades and the methods of making such blades
of the present invention without departing from the scope of the invention as defined in the
appended claims. For example, as shown in FIGS. 11A-11D, the blade 10 may take any of
20



adj ust mrent knob 194 for fixedly securing the position of the blade support
within the nagazine. As the blades 10 are bent and snapped away fromthe
conposi t ewetmsiopod®s, they 25 are stacked by the spring-| oaded/ysonssay0 and
172 agai nst the bl ade support 192. The drive assenbly 142 further includes

a bl ade guard 196 overlying the bendi ng and snappi ng‘ region of the
appar at Bamerpps diffepsnd shapes apdiar ePISYERERT oF shoa i IFAde 1 Anfhe ewting pdgehem
wi t hin j E ' Nos i i.fhet he

perti nerrll%?%gh gézleo &ér]?ﬁ?ﬁgg%f%%gﬁ%ﬁgg&%%?%é?%f% ngr@lrﬂé%é&g%%?gges ‘and
nodi f i cdescabsd amye bvathnafbeerico to¢ FEG.alfovadéSct iB)ehk antingéedperl4 dfnixoldadent s of

t he conposi utility knif | ades and th t hods of making, such bl ades
of t he_"B}aéfsc_%ﬁfle ToR0est FERTIOY %tmm%ue?}a?sp?l?@ﬂs Véﬂ?ﬁeaél%cé‘%éé Bfthe he i nvent i on
as defi @&ﬁ%é?tetsﬂﬁa 46;%2@&9&?«/&} Ak SRowr B daSHRNRIeS in ARG SN BMhel Hlade! 18%nayl 1A- 11D,

t he bl ade may take any of 20 WD 03/009978 PCT/ US02/23800 nuner ous
di f f er edefishapenanal shapg onhs shovat indhe dashed-dottadnlines, the Bladg tray defige gut ti ng

d 14 t he t idal,b def | f db
e’ not EnLebgtmL JART oGt bRE 14 dpRY aftoaliB T AR g R AR 1 TR, Che
cut ti ngssh@tslepbieting sbbradRies BRYndREpIEVE AHIIRRDSC Or e otcHRY 98 extBhdd

correspondi ngl y shaped notches 98 in the 5 conposite strip 46.
Al t er nalaterelly intaeach sesmmdimpetalapomieen in the sameymppigr ag g, noiehes B8 derstibedl may

def | ne ; I 1 Pr IRt hed- ted.lines, the
bl atizl(g n%é‘%é%’l?}g%%%é{cﬁzggﬁﬁe%@g?%?nblg%%@l GlTF%?Safﬁggnﬁgg%eu%gal Yefines a
pl ur al i tshapfofPailalel@ldeg vaatgiedmedn t6 @@Reof srdirpasidl édl theypest@htart | nes 64 and
respective notches 98. The notches 98 extend laterally into each second

met al pYETeSH epeh RapaledogiamshARrel scameRt{er pifeictieRebwemest if drslic)maisve with
¢ _ . . .

" enap of PP Sff ekt SEAREBLERRUID e bt echBe BBIPRCR A eifRe 1, Do

pert i neatfrealn tuttinghedgelrggmeacth Suailatly, el tbgughnths happokitsagibignknifeoslades H8r shaped

segpent,, if. desire may, be napped. of en t respective, cutting edge
eghont dassribeESiaE ABRTH bigTerf SRRt s 0A0es of iR Rt e FBioBaA sognent.
Si mi | ar byyali§l deNRYIHH-titeal 69 BIRS EdrBpdtitt kbdsrukifed. %&'e@%ﬁle}@s showales FIG; bed

above definé a bi-nmetal construction, the blades of the present invention

may eqbbP) the gilitydailg blades pbthgipresentonyention srgyodsiine highrspeedien toolrsteeFor
exanpl e I y.F .1 h it i.fe bl - of\ 4 he present
i nventi 8%%?71%3%/@%%%24 ﬁ{thg ﬁe%oéléecgﬁbnrg eﬁggﬁhslfeélé gh%cu T il%ﬁ(ggegglgngss) f&ﬁ,&dﬂp (the
second opipdsitagidedgfihd Bladb edligyvesbeueh dtherdivitk &rrelatines xodgdl spihgdike popasi t e
sides of the_ blade relative to each other, with a relatively tough,

sprthg- farrisd peivreen thexpisdiigh iposd sifeksdeeh Sivukay. hirgmeth 88p v Cbdges.
Sim | ar hywn %érﬁid‘df@?%%tg&r\&;iéefcﬂ%}’ong %Hfally%?i’@%dﬁ%gin@tggérﬁl W biGhdlgr W se cut
I ng wo bi - et al

al ong an axi al ['y-exten Ine t orm
strips which each may, in turn, be cut to form the blades of the present invention. As also -

shown in FIG. 11D, the corners of the cutting edges 14, 14' may be formed by lateral
surfaces oriented at oblique angles relative to the cutting edge.

25 In addition, many, if not all, of the coiling and uncoiling steps shown in FIGS. 3A
and 3B may be eliminated by employing in-line processing apparatus. Also, the blades first
may be blanked from the composite strip, such as by die-cutting or bending and snapping,
and then the heat treating, grinding and other finishing steps may be performed on the
blanked blades to form the final utility knife blades. Accordingly, this detaile(:jl description

30  of preferred embodiments is to be taken in an illustrative, as opposed to a limiting sense.

21



strips which each may, in turn, be cut to formthe bl ades of the present

i nvention. As also shown in FIG 11D, the corners of the cutting edges 14,
14" may bwofoonemds by | ateral surfaces oriented at obli quecarighys3snel ati ve
to the cutting edge. 25 In addition, many, if not all, of the coiling and

uncoi ling steps shown in FIGS. 3A and 3B may be elim nated by enpl oying

in-1ine procﬁgﬁmgl_lamﬁé&tus Al so, the blades first may be bl anked from

t he conposit tri h.a or bendi ng and snappi ng, and
- Reabfon o Rt PR b,

then the hea er=finishing steps may be perforned

on the bl ankffit Bdgdesechbad Edgan thied édgeaddbcatdd du atnyoﬁpnsli@slm afis bladecor di ngl vy,
this detailed description 30 of referred enbodinents is to be taken in an

i |1 ust ralative to & seropd séep. end a fourth edggdelipmg st leaszpnw@eg@ég@}?sate on

PCT/:US onposite utility knife bl ade,
COITSI’I g%@%%s&@thmaaé ?él%g\%glr)\gh %médg% third edge | ocated on an
opposite SI dersodndt eeordl macte] portibrat Mmreumthetfﬁstsmairmng@;temsdaemdenmh& h edge

definin | east. one cutti edge |.ocat an opposite side.of the
bl ade. 1Bratdssen dhaeomitpee Bugel oo BSEnd bt SEwcha SrorAroBLRd BhLiner oi n
the firgleBldal fd}fhregl bpp st@éltlﬁeﬁgl?eéi’@& Weehrili8s withinsthe gﬂ%@ o8 BghrbRigasgyond

metal portion, ext ends between the second edge thethird ‘edge, and
i s forrm&Rofo @psd»emlatelyeﬁt R¢, rand tleisecondimigtyl gontion dvxﬁmw the cuiting edggendf

approxi 8 .,Rc to .appro 2 Rc dt sec taI portion
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region j oi ni wjekdneglpnjosmnaﬁl@ SrstanthscrendameisbparfiphsansrrrtadingRetweenbe ween

t he of the blade. 15 2. A conposite utility
kni fe bﬁ%&é}gd%%g%nﬁ t{cﬁilrl] %5ﬂh§€ﬁﬁv\herel n the second netal portion
consists essentially of h| gh speed tooI steel. 3. A conposite utility knife
bl ade as defined in clalml e first econd third andfourth

eddes of the>b£aEPagt Wity k! 10 g R s il J» VheipRAbs SePndRERY, an
appr oxggg;,ﬁg]}l YodsRed g&%@}; : ?ﬂ@_gsg%ga NdodcpPpr oxi mat el y paral | el ogram shape
: 0 nife™b

site utl |ty as defined in claim1, wherein the at
Ieast one cutting edge defines a straight edge 25 5. A conposite utility

kni fe bl ade as,defi ne one .notch

furt d t
formed in the D&ORPSY utﬂ]éy kﬁlf%lﬁﬂ%gﬁu{le n%?lnf i?lfl En‘glﬂ%elﬁltﬁ%jim&s%%oé@i’ ned in
cl ai m 4phirWhgd e dageLafithé Bd€d&@ne one of an approximately trapezoidal shape, an

20  approximately rectangular shape, and an approximately parallelogram shape.

4. A composite utility knife blade as defined in claim 1, wherein the at least one

cutting edge defines a straight edge.

25 5. A composite utility knife blade as defined in claim 1, further defining at least one -
notch formed in the back edge.

6. A composite utility knife blade as defined in claim 4, wherein the cutting edge
defines an approximately straight edge extending from approximately the second edge to
30  approximately the third edge of the blade, and at least two facets formed on opposite sides
of the blade relative to each other.

22



defines an approximately straight edge extending from approxi mately the
second edge to 30 approximately the third edge of the blade, and at | east
two facetwofoenmm®ds on opposite sides of the blade rel ati vecraseazisoot her .
22 WO 03/ 009978 PCT/ USOZ/ 23800 7. A conposite utility knife blade as
defined in claim1l1, wherein the interface of the first and second netal

portions def 7 nésc%in}’tﬂﬁt? uﬁllﬁy e BMF Ay defined p el davleneinige grtertage pf dhe

Wi t hin Qgi tfbﬂn.'ran as 18efirngdqd:n claim
1, furt er e%egﬂﬁ(ﬁgiegdnggélﬁgidégit&gg@h J&ﬁd ﬂé}%d@gﬁ@ﬁg e‘g}ge,ﬂ\%ﬁerrel n each
cor ner wghimdhewatldsegmnsur face that is one of (i) rounded, (ii) oriented
approxi mately perpendicular to the cutting edge, and (iii) oriented at an
oblique angle to the cutting edge. 10 9. A conposite utility knife blade as

defigned in cgaiaohpdsit bl KARFERE H@ﬁﬂ’éﬁ iRoRiAar ﬁlﬁ%@%ﬁ?&@ém%tte'a@fﬂ formed
of a tool steel heat treated to a hardness with he range of

appr oxi ¢rat @lthe 6@tiRe edge, sybpreoxéachicetngr Mom)e@mda Bw@té@taﬂpﬂ%(ﬁppom te si de
of the first.,  .netal rtion relative.to e.oth con ort and
oher o1 i SRR SfEl e ol e 26 o cine 35S " 1D ReeRRh ol *eutge
defi nesa@otgﬁﬁ@raﬁ Iél.tbfﬂid‘kglttﬁ@% ¢ocated on an opposite 15 side of the bl ade
relative to the ?I rst cutting edge. 10. A conposite utility knife blade as
defined in claim1, further defining a plurality of score lines axially
spaged rel atgv . i n

ooty of ot e yfRREuRy RhirRBhaP aP htifa h 1oy (RMGRE i EUbtRr o

scor e | seaendindtal portidh foenwlud arredlastech hedt |t1eatet1®o ﬁ aaidhéss atithit érdhmng: @hd

shappi ng a res ctlve cuttlngs t fr t he bl ade. A _conposite
utllltya%‘i”?‘%lgq %650 Redo aearpRETSIY 1o IRsidpr 100 ﬁOmeeltEéWﬁeémegfprSht.|.ty
kni fe bhgde 61%105{39&%11«&0%&9&1&%9&1&%5@1 PorTBLNGH RN LY 0rh Baed @éﬂﬂew ng

st eps: row Ing an el ongated wre torned wear -resi stant steel, and
an el on@ﬁrseduﬂlmg ledge asd thepﬁrstmdgedeﬁIﬁesgtwed)ndemxﬂtmEddgn lovgteal dni ansappesitie, ‘a
secgnd si,de n ppROo in a . es ext endi ng between the first and
secohd %‘fkd%fstheﬁ’?aé%ir%ﬁa‘ﬁ ﬁg{ ‘H“B%ﬁ Fct with a lateral edge of the
backing strip; applying thermal energy to the interface between the wire

and backing strip to weld 30 the wire to the backing strlfp and, in turn,
fornmi ng a cohoAiaoapssite Wildeknite hlgdaas defined apelaim 1pdEtheiode mgweﬁlum}ltr he

st eel b@l%ébr%%r%ts rakﬁlly%pfc%& 9@81\@% %LCH)&{I% a%g. fﬁ{ugﬁﬂr dﬂiﬁoi&%% r’re?%flr eSI stant

steel wre I on jolning econ pOI’tI ons;
heat t rglatalibgof the nowhposic 'eechsfbﬁn@d at a juncture of a respective score line and the

20  second metal portion to facilitate bending and snapping a respective cutting segment from

the blade.

11. A composite utility knife blade as defined in claim 1, wherein the composite
utility knife blade is made in accordance with a method comprising.the following steps:
25 providing an elongated wire formed of wear-resistant steel, and an elongated
backing strip formed of steel and defining a first side, a second side, and opposing lateral
edges extending between the first and second sides;
placing the wire in contact with a lateral edge of the backing strip;
applying thermal energy to the interface between the wire and backing strip to weld
30  the wire to the backing strip and, in turn, forming a composite strip defining a first metal
portion formed by the steel backing strip, a second metal portion formed by the
wear-resistant steel wire, and a weld region joining the first and second metal portions;
heat treating the composite strip;
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23 WO 03/009978 PCT/ US02/23800 formng at |east one facet into the second
nmetal portion and, in turn, formng an approxi mately straight

wear - r esiwoano®reel cutting edge along the side of the cecpasot/zss06trip;
and separating the conposite strip at a plurality of axially spaced

| ocations to thereby 5 forma plurality of conposite utility knife bl ades
from t he conpl@sning & {easponeracet mte Hrarseondemetal partign ke, firmtush,£deniag adef i ned in

| ai ' ing. th ' il kni.fe bl ad
Furt her “PRETTAEER HaFRfTSidPsRlany FBIT 0 R RERER s il ' °°°

spaced |std@tandns rel ative to each other to form 10 a plurality of score
lines defining a plurality of bl ade sectjons therebetween; and S%Bar ating
fethpr

the conposit CBURHPE the composiieisip gt Hplurakisy erarally snaea lpeations Brm t he

plural | 1l ARG Bnithitd ik RreLBIANESm LB ASEQEROS Le SITip. 13- A

conposite utility “knife blade as Ined 1n c rein the heat
treating 15 step of the nmethod of naking the conposite utility knife bl ade

i ncl udes: hargdenjng the conposi. strip; tenperin he hardened conposite
strip; and qﬁeﬁ%ﬁ&ﬁ‘@%@e‘“ﬁ& E‘B&?e%%%??%@?’?g%‘ﬂ?mgli?@eﬁ? the rethpde te
uti 11ty deilif ol aisposes G Rt bRAE KR ARIudORIGs LRe Mot hod of maki ng

the conposite utility knife blade further conprise e step of formng a
plurality of scouegthesompositd siris peaxeallyr pherd lveations edativedo kach dthertthdormecond

met PQr.ti of -t he .conposi.te strip, rein.a plurality of the notches
ar eqlgac%éﬂcl)%ﬁw}%’do feote ljmtfggfﬁ?lgg 8?%@‘2%%@@%&6 reble{_vfﬁ? 24 t he second
metal porti orseparating the@dgipositastdy af Alutalityabf 1RO s&RO ARG tb erSy {08 thd ades 125
fromthe_ conposite strip_and defining the shapes of the corners of the

cut t i ng PAYERY ffcompesitgpidlir dnife bladgs femlassearepasite Bitipy kni fe bl ade as
defined in claim14, wherein a plurality of the notches each extend
laterally into the second netal portion of the cutting edge a depth 30
suf fici ent td3reovepdsiemntilineksiferbl pdecasrdesiped tn al€inPOY, Wwherei® thethegt €dskihb Ng
edge_.that d no define a, score lLine, 24. 03/.009978 PCT/ US02/ 23800
16. Ei)g\ c@f‘?ﬁ&&e‘ﬁ%mﬁ%iofliﬁ?lwgftge BHRRsits &l W%lﬁ% igelydssr 12, wherein the
step of separ}ﬁgdeﬂgl%ttngc&gg&@@isﬁﬁ,;stri ptoforma plurality of utility knife
bl ades includes at 1east one of

tempering the hardened composite strip; and

quenching the hardened composite strip.

- 20 14. A composite utility knife blade as defined in claim 12, wherein the method of
making the composite utility knife blade further comprises the step of forming a plurality of
notches axially spaced relative to each other in the second metal portion of the composite
strip, wherein a plurality of the notches are each formed at a juncture of a respective score
line and the second metal portion for at least one of facilitating separation of the blades

- 25 from the composite strip and defining the shapes of the corners of the cutting edges of the
blades.

15. A composite utility knife blade as defined in claim 14, wherein a plurality of the
notches each extend laterally into the second metal portion of the cutting edge a depth

30 sufficient to remove from the strip a respective portion of the cutting edge that does not

define a score line.
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(i) bending and snapping the conposite strip at a plurality of the score
lines to 5 thereby separate the blades fromthe conposite strip; and (ii)
di e cuttiwg oBle9sconposite strip at a plurality of the scoPeTIUSNES380®

t hereby separate the blades fromthe conposite strip. 17. A conposite

utility knife _blade as. defjned.in claimJl6, wherein the step of 10
separating t(lié éo??ﬂﬁ?ﬁkt%ugftlﬁyﬁﬁ‘“{e@lqdﬁPﬁfl%ﬁ‘tﬂddPﬁlaP@)}ZOWhﬁﬁem the teRAf f e bl ades

further sinelingese cddtiB S B :fwng% Walf%; o?e@&g%if%mké chﬁﬂ%ﬁffea&ﬁ&ﬁet ive to

each other inthe second neta tron o conposite strip erein a
plurali©of of the notches are each forned at a juncture of a respective

score line a t he second netal portion. .15 18 .conposite utility knife
bl ade as def ﬁﬂB?£W ?ﬂ‘%%?ﬁlfﬁg%@% N ?et fHep g %Bl%ﬁﬁyé’ggﬁrs&?r?ﬁ&est‘ﬁ’e conposi te
Strip t chekddyFeparbleUhicblalids bm thd ddniposktdithip; &lgades includes at |east one of
(i) die cutting the conposite strip at a plurality of axially spaced

| ocati ons t o(i)s@igtting théeorppesdfe stripras mplurelity oflosicoee linesitpthermhy s@prgtei )

bl anki ng_t Re it 1p.i.nto a plurality of separate bl ade segnents,
and heg}e]{ffdgg?i ngﬁlgr? m%éélhqosrtlrglp‘t he cutting edges in the separate bl ade
segnents. 19. A conposite utility knife blade as defined in claim18,

wherei n step _&i) further _includes formng a plurali tg of notches axially
spaced rel at 1 (et OMPReNe Bl knify blada agdefied in oBimdbavhersintthestenof t he

co Si L P @d?’ﬁ-a i o i osite

st ?}P g p%éﬁ)glrSa tu%lgﬂbei an |0§%:§Bt§%.tb o%%%%%hg%@ﬁé@ﬂ?%ﬁﬁﬁﬁ?é& %ﬁg%%&,%dggér%ri sing: a
first efgminga slecdity ofugehesaxidilyrsgaced gelativactateach othenin thppesid et de of the
bl ade 30 rel ati,ve to the second edge, and a fourth edge defining at |east
one cut P?WQHQ%]B‘S GOBPLFESHR W Welé‘ﬁ?}g‘ér?ﬁféf ofithenedehesiqge %ﬁcécf%m?eélaégi ve to the

first egd@iuresr a¥es _ﬁQ@g&,}ghggﬁ&{gggéc%ﬁg%mlg;ghgn means for formng a

wear -resi stant cutting edge defining a hardness wthin the range of
approximately 60 Re to approximtely 75 Rc and extendi ng from approxi mately

t he; second edge,t o _appt oximat el e third . edge; cond ns for formng a
spr |1$19-I i ke gac‘ﬁ‘icr%n pt% gltef gy ﬁ?ggbﬁgsﬁ%g%fﬁﬁdd%gﬁ{?ﬁg’ \é{ﬂer%ﬁﬁ% ﬁf‘ﬁegg within
t he rangganting Y @ripteitektyip3I8 f&ien 4 Pluadipy XItNRY &hife BRIECinckaéht BRGOME  mMeans
ext endi % between the first edge and the first means and extending from

approxi fately the second edge to approxinately the third edge; and a weld
region joinay dﬁ@&l‘r{iﬁé fHe c@ﬂl%oﬁ?ecﬁfﬁgja{?ﬂﬂﬁaﬁ?}ngf aggfélwla@e% I]Z)Ea?iml? fpr oxi mat ely
separate the blades from the composite strip; and
20 (i) blanking the composite strip into a plurality of separate blade segments, and

heat treating and forming the cutting edges in the separate blade segments.

19. A composite utility knife blade as defined in claim 18, wherein step (i) further
includes forming a plurality of notches axially spaced relative to each other in the second
25  metal portion of the composite strip; and step (ii) further includes annealing the composite

strip prior to blanking.

20. A composite utility knife blade, comprising:
a first edge, a second edge, a third edge located on an opposite side of the blade
30  relative to the second edge, and a fourth edge defining at least one cutting edge located on

an opposite side of the blade relative to the first edge;
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the second edge to approximately the third edge of the blade. 10 21. A
conposite utility knife blade as defined in claim 20, wherein the interface
of the fwoIB/0e99@8 second neans defines a butt joint form RETAISOAPISN®Xi Mat e
line of joinder within the weld region. 15 22. A conposite utility knife
as defined in claim?20, wherein the first means defines n approxi mately
strai ght cut ?ﬁ%ﬂ@&@ﬁoré%l@ﬁa PP FOHERH BHGRE s %t{nerrﬁea s waidgetheo

appr oxi HRdeRlof abftextutitdlsl 60 4AG0 AbploREndibf I8 RPad Rid 1@%&&% Linkdify kni f e as
defi ned ing%cl gl%l%}n )52, V\ger.ei not g cutti 29 edge 20 ge I nes g}t’%#eastytv\o
facets l|thewredl wigedpprsbrimaiilyde third edee; bl ade rel ative to each other. 24. A

ite utility knife hlad def . in claim20 wherein the first
meane i s forrend s fosdpibie Areliy iRG Rl p b HET el A e dnd” heat
t r eased hafindssRAtIA @sSraMbd b¥ @ermatem@{q APRI@MbIRE £ iKc,QQidR%cérﬁl

approximately 75 Rc. 25 25. conposite utility knife blade as defined in
cl ai m 20neapheftending hewser badirstrasdgn end ihe fisstmpeing andiextending fromeel strip

wel ded t i h . t a. hardness within the range
of appr gg?%g]?nealft%}&%e %g&@e‘%%g? %ﬁﬁ%ﬁ%ﬁ@yﬁ%t&gd e%%e’%g A nmet hod of making
conposi te ut ialvwdd rdgiid jeiddh@the Firstdnd seond @aehs bhde@end bﬂn%@ﬁro&irﬁétéﬁlt edge,
at least one a cutting edge | ocated on an opposite side of the bl ade

rel ati véhe $5cereedep te apraprgaately thedbind eddeqd thableds-r d edge 1 ocated on an
oppggite side of the blade relative to the second edge; first and second
metal portions, wherein the first nmetal portion 26 WO 03/009978

PCT/ US02/ 238Q0. Af ammmoste siilifyrkopfleibkele ha difineg iexiagn dionghaeinshe imtédieefoif r st
edge and the first metal portion and, further extending.between the second
edge a1 SPePrdkigeRns SR Bngsob LI EOTFRIRG P BRAEETIBHIC ki 0fARSTEATR ¢ | ng
edge angnhexiighdsobet ween the second edge and the third edge; and a weld
region joining the first and second netal portions and extending from
approximately 5 the second edge to approximately the third edge of the

Py o TIPS

steel anf aprbkimiabdy @trii?htsdut@ﬂgj@ige ax®e¢iaptrosl SlehrodnthtdpRRSeatdedse o

extendi ng between the first and second sides; 10 placing the wire in

cont act ARPreRmatele tydhisd edgreoffhe Rlade strip: appl ying thernmal energy to the,
interface between the wire and backing strip to weld

23. A composite utility knife as defined in claim 22, wherein the cutting edge

20  defines at least two facets located on opposite sides of the blade relative to each other.

24. A composite utility knife blade as defined in claim 20 wherein the first means is
formed of a tool steel wire welded to the second means and heat treated to a hardness within

the range of approximately 60 Rc to approximately 75 Re.

25
25. A composite utility knife blade as defined in claim 20, wherein the second
means is formed of an alloy steel strip welded to the first means and heat treated to a
hardness within the range of approximately 38 R¢ to approximately 52 Rc.
30 26. A method of making composite utility knife blades, wherein each blade

comprises a first edge, at least one a cutting edge located on an opposite side of the blade
relative to the first edge, a second edge, a third edge located on an opposite side of the blade
relative to the second edge; first and second metal portions, wherein the first metal portion
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the wire to the backing strip and, in turn, formng a conposite strip
defining a first netal portion forned by the steel backing strip, a second
met al porwDen/06wrsred by the wear-resistant steel wre, amdTAISA&ERIB0F egi on
joining the first and second netal portions; 15 heat treating the corrposi te
strip; formng at | east one facet_ into the second nmetal portion, and,

turn, f&PmSRgPHAS-likebrdkingrextepding P‘F%’P@fhfthe\ﬁé%redg%%%Ehﬁrﬁm@?@él POEHiRN 31y edge
al ong t@&t&kgﬁ 1;&{) %B@m%&'i‘%%e&&de%l Ebfdt Qﬁlirﬁgd)gre 559}&1'8%&) %ltp%rt ip at

axially spac trons relative oeac orm Furality of
scor e | idafs thehaerttigedgephd eatendy baedrhthe seoné eliganasi Iﬁiethlrtbec@epdndraal [ ty of

bl ade sectfions.and s t|on | ocat ed bet n the_.bl ade sect.i

bendi ng WHA TEERS§S13Hie G Lo SEL SHePBH TN RGNS AHLPAFIEE FETAPBIATEEER ¢ he
CONMpPYSsi R seSdrdl g8 fo HPRodhBee1Piheani@® §<n>g%q;flﬂ>{eeb1§&@ g hbih8d céx'ﬁgnﬂﬁgﬁié' ng the
conposite strip Oon an opposite side of the respective score line and, in

25 turnstepsefaki ng the bl ade section away fromthe bent scrap section al ong

the respectiye _sgore in osite I|ty knlfe
bl ades ne. dePRTRATE i ephPipafite GalgtinaRieRE "RPEARTRYbeites

anneal i Bgckidiestap FRaridlof stk Al defidadotefisddd, ﬁ%e@tﬂﬂ%@deedn&@m?ﬁﬁllgteﬁgést r| p,
tenpering the hardened conposite strip; and quenchlng t he hardened

conposi cteading between the fosy adgsradeaisUS02/ 23800 28. A net hod of maki ng
conpgsi te ut {ahltn tﬁ{kfirgnphf}ﬂg&vﬁﬁl eJdg@%idthe'Bal%l gi’txﬁg further comprising

the step of enrn e annea 0S| rp. 5 29. A nethod of
meki ng corrposp;tlgngtthdmnrayeﬂeng)f ® the aﬂﬁfacmeﬂ&feh lﬂ&dwiraaﬁdl BadkingGstrip wheeldi n t he
steps of, bendin i} om%e strl on one side of iscore i ne, pressing
the coMffo¥irs o the ?%nzﬁwst{lﬁén ﬁﬁé%mt ngigE Commonte SEehnEE AR 1 urn,

br eakl n?oﬁf@ﬁ f&ﬂ%@ th€ steéltt;a‘cﬁm |58 a sb%nd R4 ;Joi*tﬂfh fO%o(% Bg%at ed for a

plurality of score’lines hereby forma plurality | ades fromthe
conposi teastesisfant kel 3dre, mldremwwragfonrjmlnmgghcﬁmbasd sezond el pokions;e bl ades
as g fined | Ial wher n. t he bl ade sections are approxinmately

t r apezoi dal u&ﬁ‘&?ﬁ@éfﬁ‘ﬁmg% S9F is approximately triangul ar.

forming at least one facet into the second metal portion and, in turn, forming an
approximately straight wear-resistant steel cutting edge along the side of the composite
strip; and
scoring the composite strip at axially spaced locations relative to each other to form
20  aplurality of score lines, wherein a plurality of the score lines define a plurality of blade
sections and scrap sections located between the blade sections;
bending at least one scrap section outwardly relative to a plane of the composite
strip on one side of a respective score line; and
pressing the composite strip on an opposite side of the respective score line and, in
25  turn, breaking the blade section away from the bent scrap section along the respective score

line.

27. A method of making composite utility knife blades as defined in claim 26,
wherein the heat treating includes:
30 annealing the composite strip;
hardening the annealed composite strip;
tempering the hardened composite strip; and
quenching the hardened composite strip.
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15 31. A nethod of meking conposite utility knife blades as defined in
claim 26, wherein the step of scoring the conposite strip includes scoring
t he conpowptog/oedrs p to a depth of about 40%to about 50%Pefr/ushy238m ckness
of the conposite strip. 32. A nethod of making conmposite utility knife

bl ades as defined in claim31l, 20 wherein the step of scoring the
conposite strip includes scoring the conposite strip to a depth of about
45% t o about 2489 [ N [ B4 ; : t hod of
maki ng conpogié't eA) ﬁt}tgtlh}b?? 5%&1& bl ggiféesﬁtggy ggﬁﬁ%géﬁ%ﬁp%géaln@ﬁt her
conpr i sifwigher hemptisipg thefstapeqiecstiai ghtenétg the aimtealsdoemphsitssteps of tenpering and
quenching 25 the hardened conposite strip. 34. A nethod of making
conposite utility knife blades as defined in claim26, wherein the step of
appl §i ng t heppalA @BB6E VT hkingeohiositd @Ry Rhifé PRA¥Y 4ieEned Reaik s Strip
includes el ectron beamwelding the wire to the backing strip. 30 35. A

met hod afhergiikths §teps ppberiding dreicompysiferfitiiponprgitide afa seie Hael pressiog diem 26,
further Y| . 3/ 0099 PCT/ US02/.23800 formng a
ol ur ar €5 Br 3o 0 BhOHE e offfle ECIR B i BorRHE B Perontia

por t i on strprdorgxthakdore ipgeecrdpedtad fore flerakalt sobbdines B llelebRdrita and

snappi ng,at |l east one of the first and second netal portions with

referen éur@lgypﬁglagl TP thg cIAPesHestifr es by inserting a positioning device
in ap least one 5 aperture to position the conposite strip relative to a
bendi ng and snappi ng apparatus. 36. A nmethod of making conposite utility
kni f e bl ades38sAdeéthné df makiigaiompd6ite utilitekeifeibiaties dsi desihedint ddimpa, ti on i s
har dened ,t 0. def i a surface hardness withi.n the range of _approximtely 38
Re 1o aplEBHI e Pids Se3108s Ao appaimalc Rl aRSOIGR] FAIPHY STRREFER B Ut i1 1ty

kni f e blpgieginfgel¢@idnpaRri N claim 26, wherein the second netal portion is
har dened to define a surface hardness within the range of approxinmately 60
Re to approxinmately 75 Re. 15 3 S. A nmethod of making conposite utility

kni bl ades,as in Ln,claimz26, _further nprisi.ng, f he .steps of: butt
j oi f#ugng a seégnéqﬁé%?&g%@ia%@ APPPEL utblxﬁ%F %ﬂlﬁ%blglﬁ%g %tcﬁgpg%ﬁlgcial 2eé)he backi ng
strip; wahpginihegtepheseaingahe coyipdsitetshp incluged @ﬁﬁngfhetd&ﬁl;ﬁ)@i@@ﬁﬂp% e and

backi ng StfliP to weld the second wire to the backing strip; and
depth of about 40% to about 50% of the thickness of the composite strip.

32. A method of making composite utility knife blades as defined in claim 31,
20  wherein the step of scoring the composite strip includes scoring the composite strip to a

depth of about 45% to about 48% of the thickness of the composite strip.

33. A method of making composite utility knife blades as defined in claim 27,
further comprising the steps of repeating at least once the steps of tempering and quenching

25  the hardened composite strip.

34. A method of making composite utility knife blades as defined in claim 26,
wherein the step of applying thermal energy to the interface of the wire and backing strip
includes electron beam welding the wire to the backing strip.

30

35. A method of making composite utility knife blades as defined in claim 26,
further comprising the steps of:

28



20 formng at |east one facet in the wear-resi stant steel edge formed by
the second wire to, in turn, forma second approxi mtely straight

wear - r esiwoano®reel cutting edge along the side of the ®omFse/LI80Gtrip
opposite the other cutting edge. 39. A met hod of maki ng conposite utility
kni fe bl ades _as . defined in_claim?26, 5 wherein the step of scoring the

conposite st qu'ﬁmigrﬂ:IPlHEPé’éy phegishgtion W@SIeP‘WEd’@Sfﬂi’IﬁP&%t@rﬁrSﬁ IH%tPltm%%orhngl e
wth theg % éﬁ%lértlvéﬁpeatcﬁg@@ 460. 40. A nethod of naking conposite

utility kni des as deflne ca|m26 further conprising the step
of formng abq:xidmydndtsylapﬁmg\@tletfésnanfthbtﬁystsapése:nbndaimlipwetidns vadch 30 ot her

th t t ft te. st wh lity of
e not ERERES BSaER A ey e ool n ok e sPe | ne and

the seconeni@iod)ositioh thetbngsite strip relative to a bending and snapping apparatus.

36. A method of making composite utility knife blades as defined in claim 26,
wherein the first metal portion is hardened to define a surface hardness within the range of
approximately 38 Rc to approximately 52 Rec.

10

37. A method of making composite utility knife blades as defined in claim 26,

wherein the second metal portion is hardened to define a surface hardness within the range

of approximately 60 Rc to approximately 75 Re.

15 38. A method of making composite utility knife blades as defined in claim 26,
further comprising the steps of:
butt joining a second wear-resistant steel wire to the other edge of the backing strip;
applying thermal energy to the interface of the second wire and backing strip to weld
the second wire to the backing strip; and
20 forming at least one facet in the wear-resistant steel edge formed by the second wire
to, in turn, form a second approximately straight wear-resistant steel cutting edge along the

side of the composite strip opposite the other cutting edge.

39. A method of making composite utility knife blades as defined in claim 26,
25  wherein the step of scoring the composite strip includes forming a score line defining an

included angle with the range of about 50° to about 60°.

40. A method of making composite utility knife blades as defined in claim 26,
further comprising the step of forming a plurality of notches axially spaced relative to each
30  other in the second metal portion of the composite strip, wherein a plurality of the notches

are each formed at a juncture of a respective score line and the second metal portion

29



