26 APRI L 2006 WD 03/009978 COVPCSI 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 utility knife blades, and nore particularly; to conposite utility knife
bl ades wherein the outer cutting edge of the blade is nd@#cABRHE 2006h! y

wear -resi stant alloy, and a backing portion of the blade is nmade of an all oy
sel ected glhhRdghness, such as spring steel. The present invention also
relates to nethods of nmaking such conposite utility knife blades. 10
Background I nformation Conventional utility knife bl ades are nade of carbon
steel and define a back @INMPOSATE UHILIPYICSEFE BEAIDAE, on an opposite side of
t he bladerelativeto N P N A0) ‘ o

sides of the blade rela enar 1
and cutting edges of the blade. A pair of notches are typically fornmed in

_the back edge of the blade for_.e [ng a locator in a blade holder.
Typically, the back, cutting ar&ﬁ?ﬁ&&%@%f ~the blade define an
appr oxi mat el yThd gieapindetionGelkR & atilitg Rt B84 hﬂlnoﬁoﬁyﬁéhﬁdﬂrw&l utility
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kni fe bl ades are manufactured by providing a carbon steel st runni ng
t he stri¢nposseyhlity kpife blades whesein shpomtercutting adge ofthe bladeaxinadd ¢f spaced
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edge of a respective bl ade and defines a preferred breaking Iine for |ater

snappi ngtuch gempedteatilist knifs blades a pl urality of bl ades. The punched and

scor strip is then wound again into a coil, and the coil is hardened and
tenpered. The hardening and tenpering operations 25 nay be perforned in a

St "pit-type" vacuum furnace wheBaicherdwnddafdrmation r epeat edly heated and
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edge of the blade for engaging a locator in a blade holder. Typically, the back, cutting and
side edges of the blade define an approximately trapezoidal peripheral configuration.
Conventional utility knife blades are manufactured by providing a carbon steel strip,
running the strip through a punch press to punch the notches at axially spaced locations on
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 ‘snwound 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 Rocicwell “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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to formthe facets defining a straight cutting edge al ong 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 1 26 APRIL 2006 WD 03/ 009978 form
fromthe strip a plurality of trapezoidal shaped utility knife bl ades.
Because the entire strip is relatively hard and britt| &6 ARBIL 2M6c), the
strip readily breaks at each score line to thereby formclean edges at the
si de of qu& Bg% . One of the drawbacks associated with such conventi onal
utility kn &"WP3i8es is that 5 each blade is formed of a single material,
typically carbon steel, that is heat treated to a relatively hard and
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Certain prior art patents teach composite utility knife blades defining sandwiched,
iaminated, or coated constructions. For example, U.S. Patent No. 4,896,424 to Walker
20  shows a utility knife having a composite cutting blade formed by a bodj section 16 made of
titanium, and a cutting edge section 18 made of high carbon stainless steel and connected to
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.
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di anond |i ke 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 nade by
etching a silicon substrate. 30 One of the drawbacks associated with these

| am nat ed, sandw ched and/or coated constructions, is {hat they are

rel ativel y.expensive to manufacture, and therefore haveZh&PREG2006ed - -
w despread comrerci al use or acceptance in the utility knife blade field.

26 APRI L 20963/009%%® 03/ 009978 In stark contrast to the utility knife bl ade
field, bi-netal band saw bl ades have been wused in the saw industry for nmany
years. For exanple, U S. Reissue Patent No. 26,676 shows a nethod of naking
bi - net al bandn stavk tindmststo wheartdity kafedt] adel fiddd, bicinregal Sand pavabldddsibghe bepeed st eel
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saw bl ades. dition here are nunerous obstacl es preventing the
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mat eri al s requi fferent processes to formthe utility
bi-metal or other composite construcnon as with bi-metal band saw blades In addition,

there are numerous obstacles preventing the application of such band saw blade technology
to the manufacture of utility knife blades. For example, as described above, conventional
20 utility knife blades are manufactured by forming score lines on the carbon steel strip, and
then snapping the strip along the score lines to break the strip into the trapezoidal-shaped
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.



25 knife blades froma heat treated, conposite strip. In addition, the heat
treating applied to conventional utility knife blades could not be used to
heat treat bi-metal or other conposite wutility knife bégdeﬁ. Accor di ngly,
it is an object of the present invention to overconme on AMPRIL2006 t he
above-descri bed drawbacks and di sadvantages of prior art utility knife

bl ades andygRibpes 30 of nmaking such bl ades, and to provide a bi-netal or
ot her conposite utility knife blade defining a relatively hard,

wear -resi stant cutting edge, and a relatively tough, spring-like backing,
and a nethod of making such usiulnatvliofithelnkbigas. 3 26 APRIL 2006 WO
03/009978 Summary of the |nvention The present_invention is directed to a
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The present invention is also directed to a method of making composite utility knife
blades. The method comprises the steps of providing an elongated wire formed of high
speed or tool steel, and an elongated backing strip formed of an alloy steel and defining an
20  approximately planar upper side, an approximately planar lower side, and opposing back
and front edges extending between the upper and lower sides. The wire is butt joined to the
front edge of the backing strip. Then, thermal energy is applied to the interface between the
wire and backing 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 Re to approximately 52 Re, and the second metal portion defines a

surface hardness within the range of approximately 60 Re¢ to approximately 75 Rc. The
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front edge of the backing strip. Then, thermal energy is applied to the

I nterface between the wre and backing strip to weld the wire to the
backing strip and, in turn, forma conposite strip defjni a first netal
portion fornmed by the steel backing strip, a second maté@n%ud&ml% f or med
by the high speed steel wire, and a weld region joining the first and second
metal  porGifReseige composite strip is then anneal ed, and the anneal ed
strip is strail gPltened to elimnate any canber or other undesirable
curvatures in the anneal ed conposite strip. Then, a plurality of notches
are for NRpgdefd GRS thoh RHRERE Roat 163t i Bhd YreRPAREEVd, RechiRBSnd €1 ative to
each ot her al ong If‘he backﬁgdge of the fi rs%{r metal portion and/or at other
desired furnshingeycle® DPien; facetaasdatnaed anahp edgetof thst secqnd rdtel portiers sech and
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i nvention, pri steel edge of the
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strip is scored at axially spaced locations relative to. each other to form a plurality of score lines,

wherein each score line is oriented at an acute angle relative to the back edge of the first

20  metal portion, and the plurality of score lines define a plurality of blade sections and scrap
sections located between the blade sections. In the trapezoidal blade configuration, the
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.



is scored at axially spaced locations relative to each other to forma
plurality of score lines, wherein each score |line is oriented at an acute
angle relative to the back edge of the first 20 netal porti t he
plurality of score lines define a plurality of blade S%M%Ia%%cr ap
sections | ocated between the bl ade sections. In the trapezoidal bl ade
confi gur aty,gRsniddsy SCrap sections are approximtely triangular and the

bl ade sections are approximately trapezoidal. As described above, notches
are preferably formed at the interface of each score |line and the second
nmetal porti onOheadwstagt bfile vEERMeiblideObf thb prdebmdatention) s tHacthdp conposite
strip and to shape the coners of the cutting edges of the blades. |n order
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conparison to the conventional utility knife blades as described above.
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const r ucla@ifys. as al so described above. As a result, the utility knife
bl ades of the present invention provide a conbination of wear 10 resistance,
t oughhess, cutting perfornance, and cost effectiveness heretofore believed
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FIG. 2 is partial, end elevational view of the composite utility knife blade of FIG. 1

20  showing the multi-faceted cutting edée 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.



15 Brief Description of the Drawings FIG | is a top plan view of a
conposite utility knife bl ade enbodying the present invention; FIG 2 is
partial, end el evational view of the conposite utiIity2k ife blade of FIG |
20 showing the multi-faceted cutting edge of the bl ade. FABRTE 20064 38 ar e
flow charts illustrating conceptually the procedural steps involved in the
nmet hod of @Elﬁg;agpggépe conposite utility knife blades of the present
invention. FIG 4 1s a somewhat schematic, perspective view of an apparatus
for welding a high 25 speed steel wire to a spring-steel backing to form

bi -nmetal utilFig, 74§k fendwWhat SthematiQGRAHEAIVE Siewbfldh a%pbﬁaﬁl&%@thcﬁjﬂgent i on.

FIG 5 is a sonewhat schemati c, E)erspective vi ew of an apparatus for scoring
and pun@eiehfs imthedighaipeed or toal steg! edges pf the birmetal piripaerior todherdening thari f e bl ades
in accor | ' AL [ sonmewhat
Jscherrati%ﬁﬂ %@ra\gﬁ)&é?%ﬁ%g’%%ﬁro%%ﬁé%ra utgg?ec?r ggélggt&}?% ?tﬁl' bi-metal strips
I n accor danceFMs. 8hs & butndwlas sshemiatis, @6 plai viet dan APpirhtug €Ghedifh 3009978 FI G
7 is a sonewhat schematic, perspective Y}ﬂjéew of .an ag/par,at us, for punching

.not cRes THPPIRS the GRIPEHIESHIRNYID ORSE 1ol the geparose UHikY lanferdadss inst ri ps prior
to harde{HcBﬂ!aﬁ&e\gt}?M&ﬁﬁmﬂeﬂ:fég%ﬁ‘@ﬂﬁfe%%xﬁ'ﬁnﬁ he present invention, and the
resulting notched strip. FIG Is a somev&'uat "schematic, top plan view of an
appar at us f orFl§eQds mpartisldross-ssetmmpl vigw bfithedengding andsmpping sppanatos thken t o nake

t he corrpaﬁsi tﬁ u%i9l |wa nife blades in accordance with an alternative nethod
of the iHPRDH MY BtG 9 is a partial cross-sectional view of the

bendi ng and Sﬂ@ﬂb!ihgaﬁw&ﬁtiﬁﬁalt\«%@lﬁfaé’dr@]ﬂﬁitébiﬁﬁe_@i&ﬁﬁfthdﬂﬁﬁtheﬁilhﬂr&s 10 is a
side el evational view of a conposite bi-nmetal strip that further illustrates

10 il® brigibseken;lipesthe handiegping gndhbreakiag punchesed theybendingand seeppitge bendi ng and
I snappin r I r B e strip to
formth gap i g%%s"?ﬂﬁ%ﬁ ﬂﬁtgﬁﬂoﬁﬁe?}y %l?g.% g’ gﬁlg’? ﬁ?ﬁg}p Stro ese n?%i c%\@@ﬁ@?eo&rﬁ“?
knife blades of the present invention.

FIGS. 11A-11D are top plan views of the composite utility knife blade of the present
invention iliustrating exemplary shapes and configurations that the utility knife blade may

15 take.-

Detailed Description of the Preferred Embodiments
In FIG. 1, a composite utility knife blade embodying the present invention is

indicated generally by the reference numeral 10. The utility knife blade 10 defines a back
20 edge 12, a cutting edge 14 located on an opposite side of the blade relative to the back edge,
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.
25  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.
30  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 1610
the other side edge 18. In accordance with the present invention, the first metal portion 20
1s formed of a steel, typically referred to as an "alloy" steel, that is heat treated to a surface

7



FIGS. 11A-11 D are top plan views of the conposite utility knife bl ade of
the present invention illustrating exenplary shapes and confi gurat I ons t hat

the utility knife blade may 15 take. Detail ed Descrip5| q&% E Preferred
Enbodiments In FIG 1, a conposite utility knife bl ade g Qe present

invention is indicated generally by the reference numeral 10. The utility
kni fe bl agg oo ?%{I nes a back 20 edge 12, a cutting edge 14 | ocated on an
opposite si (?e 0 he bl ade relative to the back edge, and two si de edges 16,
18 | ocated on opposite sides of the blade relative to each other and

ext endi RgdRRE WERM the Par3 Gk apiRExifiidtely DY RBEERS] 'RF gfeﬂereh h@H&reins "RROWB

typically in FIG 1, in the currently preferred enbodi ment of the present
i nvent i @proximetelin 8% Rec khe pasgndimgtat persion gageﬁnﬂsﬁhq Gudting edge lﬂraaﬂ@mnﬂ:y define

al I
Geser ) orRPlpGOREE it et ¥ WRHR bR SPH ST I aommed BRI 1 T i 1
bl ade oOfresdne lﬂ%ﬁﬁ@ﬂ &hmyoﬂdahﬁalq;wn@f 244 mm&)fdl stekE tpidallyafefed & as 2
configurations currently or later become known, .incl udi ng,

fo
exarpl ehialwe‘é "é@ol apmhéme%meé%ﬁba sm’ﬁaeahafdn%ﬁawmthﬁé@mmipe with

squar ed, @Hﬁ‘x oners. The bl ade 10 further defines a
first m?tpa g‘% gdrisggéglﬂ)g a se ?ret al portion 22. 30 As shown typically

in FIG 1, t'ﬂm first sictalrportibn BOdbﬁm aXprieg-like tackihe thedsrddtivehasliabige 12 and

the first net r.tion 22, an fur xtends fro roxlmately one side
cdge 160Pgh R RGN Sy et and roskig, b6 ceroRd (A e
i nvent i @R otel Badkd, § "ssxtela'ﬁ%lﬁ‘lha%ﬁlh@%hfllﬁgleaﬂ resibtaAt B @hs @efﬁk?ﬁﬁ idehl Pi Ca' l'y

referred to as an " st eel is heat treated to a surface 7 26
APRIQL 21@ggrlae@193mm9@7®eh55 dm@sslﬂ the tchinpositeartiliinkyafedrlades pf theipmesent y 38

RockvveH rQ t al 52. The

second ne?rﬁfonﬁ)d(’)?f’ .r&f rlt]%ég-lu??%cﬁtﬁn eé%iéf)é’m eﬁ thdlgmgllhf

appr OXI mbtrﬁkyblem sBatféﬁ-pﬁ:ﬁbg Backﬁ'lgfso Thheg mkthﬂrcoﬁtrﬁbt tcemgeypl&l uhﬁt;ﬂﬁﬁﬁr dance with
i.nvention, the sec 22 is fornmed of .a steel,

t he
t ypi cal ﬁ?‘? S e eTag, the cgmposite; ‘E%%NE@E@IE%F (ﬂ" eseR}ipygntion providesa pe ot
tr eat ededsReMective e RRIbAING StV intphdvedvit@r a8 cOind BREHRY KL BFore 60 RC to

approximately 75 Re. The first netal portion 20 defines a spring-like
bacld ngeortmerciadly vapeailableliy sychibdades,  t ough, and thus highly resistant to

a1 enc, sheRl B TURRRUPOEEI O AR, nd oy o BBl 1o, 1o
different grades of steel capable of being heat treated to a surface hardness within the
preferred range of approximately 38 Re to approximately 52 Re, such as any of numerous
different alloy steels or standard AISI grades, including without limitation 6135, 6150 and
20 D6A. The second metal portion 22, on the other hand, is preferably made of any of
numerous different types of wear-resistant steel capable of being heat treated to a surface
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, eic., 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.



10 long-lasting cutting blade. As a result, the conposite utility knife

bl ades of the present invention define highly wear-resistant, |ong-1lasting
cutting edges, conbined with virtually unbreakable or shatter-proof

backi ngs. Thus, in stark contrast to the typical utilit%6&PREL 20fes of
the prior art, the conposite utility knife blades of the present invention
provide a wesho®biective bl ade exhibiting both inproved wear resistance and
t oughness heretofore 15 comrercially unavailable in such blades. The first
metal portion 20 of blade 10 is preferably made of any of nunerous

different gra F apl ' face

har dness w t h{lﬁﬁ.}rﬁn&t ﬁ%?@flg??gdﬂregﬁg%mg?g%@gg%% g?ggg%a%‘é‘@% %Héﬁ)gfr:oxi mat el y
52 Rc, sotloutsr apighes24fiormeediinghe biackfedgelt andl lhtoxally tspaded relathettansthr d Al S

des, incl udi it hout .| ipitati ,..6150 and 20 D6A.. Th d metal
port on 9B i Blereimiein L Foadidi Beindendton aptakoniher o |
di f f er enfentiydReflaPprofiRA bnd i@%kﬁﬁd’éﬂto%ﬁ k 2@3REPLARIA 1RAIR tholRRE withRad ed to a

surface hardness within the preferred range of approximately 60 Rc to

appr oxi nelads Boldes (met showmidn gelen o eptain B biadein thedladeholdennds mepbe st eel s or

hi gh- spe teel s, .S f.  nuoerous different standard Al gr ades,
P i S e e i M e e e v
etc., A faytae agy afnsversuschiffasnt’Shapedand/Ar codfigugitions inAn$orf h@ferogd ades, such
as H10, H_ 1, H12, H13, etc., T Serjies grades, such as Ti, T4, T8, etc., and
w s, odiffereatigcapionsyandsheiladrmay jneludg poiyimbes of schaiotohes prashes regepses ed i n
the pertj i : | ferred
mat eri al ﬂgﬁﬁs[siggﬁ-%égﬂ? ﬁgéti?r?(%%&?ﬁléﬁfﬁ{s&ttﬂ%ﬁéhgg% gin@e R%l?%ﬁﬁ%g{itg%éﬁs HQ{? 20 and
22 akd dihs flrstenlofiengaging abiade holdes oe the! tdadg actaadngmeehanise: atlbmtoriof ped of

" netal s thﬁt are currently or later becone known for perform ng the functions
of the f} %1fierand/or second netal portions may be equally enployed to form
the conposi t eAsidlsd sHowsaiFiEe. bltheBRdO10 fukter deNinsetegishuesH agefure®626 APRI L
2006 WO 03/009978 As further shown jn FIG 1, each conposite utility knife
bl ade 10e@edingshrongh the firgrmetal portion 1o agapprgianately sentra) ppatign phtheptadsack edge
12 and | gt géalibea 1&@'@4&;&5&5@9&&3@@@ vidRd SR8 v X'Q{aﬁ@l ly in FIG
1, each notch 24 defines a conCave, approxi mat ]ioy sem -circular profile,.
and I5 ppoiticding device hepesition the blade pondie.rip a lbiasia thonding emd sdpping dpparaus bl ade

hol der ( §0%, 5 BN orflnf ElRe 52 HEkAY e bEeR PYRKY hORBLARSHRLGEL - AS ey

with the present invention. As may be recogniied by those skilled in the pertinent art based
on the teachings herein, the aperture 26 may take any of numerous different shapes or
configurations, and the blade may include any number of such apertures or other structural
20  features for performing the function of properly positioning the blade in a die or other
manufacturing apparatus. In addition, the registration aperture(s) 26 may be located in any
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



recogni zed by those skilled in the pertinent art based on the teachings
herein, the notches 24 nay take any of nunerous different shapes and/ or
configurations in any of nunerous different |ocations,_ a e de may

i ncl ude any nunber of such notches or other recesses {zﬁd‘gﬂgﬁ‘ %&’gently or
| ater beconme known to those skilled in the pertinent art for performng 10
the funct iygioffoo#iggagi ng a bl ade hol der, or the bl ade actuating mechani sm or
| ocator of such a holder. As also shown in FIG 1, the blade 10 further
defines a registration aperture 26 extending through the first netal

porti on bladeamlatipptocacivathet, und sevondifacps3Rispacediiaterally iiveatdly and\sordigeous bed

further bel ow the regLstratiqn erture 26 | rovigded to receive a bl ade
15 posi ﬁp?mw@peﬁgw}érégfa etf)gé'i 3?5%?% pfﬁaaﬂé“ir:ﬁ}'g’@ieéﬂs"i ?Fegiﬂ%gilé'cﬂendi ng and
snappi nofigPiRalidéddngle ", AdBE sBloRd Tadel TP R2Gintl 8 bB8d Ukdslicd uhpIBYBE he process
of making the blades in accordance wth the present invention. As may be

r ecogni Z&efepply, tasssscerki intloded angleB ipless tharethe fusttindhadeddngler.t lnghe eachi ngs

cont Pour P eafERtefati fibofent Bt fs Bket mHIRg HeRBLI-SRE OB U 65 o
ot her stappfdxithately2d¥° bRdihdsecondahcli®id KERIB & atppﬁximute@i 1837, HowevQ@PAThay

positioning the blade in a die or other manufacturing apparatus. .In

addi t i orpe reengnized by thase sighedhipethe pertipent agtdapadortibe tegekingahereinghgse of nuner ous

differe call 0 Lt ife bl ade be | .Wthin the
Cerap RSOt Bfetite sl e e St H e YepfRind oI ihicH £ o,
whi clhdt heopdraebeands f rbﬁrpﬁmad b.apﬁﬁc&ftidrhﬁ hﬁthe%lh]gwﬂsmdigﬁfuﬁhertémgbizle@lby Hoselef i nes
a we reqgjon 28 forne et ween . 2 irst and secopnd netal portions 20
and 192, Sﬁﬁiﬂﬂé& @mtwenbﬁa theaitilHy h@%%ﬁggﬁmf &b prateat inveRfiongpay BENEeAYext endi ng
- from onguside.£E86s16 to the other side edge 18. As described in further
detail below, the second netal portion is joined to the first netal portion

20 by appl yiTwningde FiES. dAcmdy3H, @ method efimaliing the comphsiteitiiyy kaifechladsa beam
wel di ng, t her | d he first t.al rtihon,t he s n a
portion Oaf% ¥ Sger%?gxf%\qgou 't p%{ama ?rads % %ﬁg At FHieﬁ%ﬂ'B‘gs %hﬂ“.’“n%%‘g?gj]@ﬁbder

bet ween 0Rethebackdhg stes] davimiiige thel firpianétalopottion’®0 aldsthe Righwheddrorfbdbsted]l t he
cutting ed 14 defines, an approxipately straight cuttin dge ext endi ng

T oS onevist famingfBe sEOBbTEHE FOrHn Lt leangand P bonuise A ORP Aozt ho
cutting iﬁqgﬂarﬂaérHﬁrﬁb@l’iﬂsyof]&fdiﬂb?gslﬁllriﬁ{hefp%ﬁﬁfeﬁta%f.) A9GRMAGn PIGOPRIST t e si des
of the 9 26 ARRIL 2006 WD 03/00997/8 bl ade rel ative to each other, and second

facets Jdmckipastedl is arefsrably pravides inthe foma of epg pryuergsontinuous elongated strips
34 wound into one or more coils. Each backing strip 34 defines an approximately planar

upper side 36, an approximately planar lower side 38, and opposing back and front edges 40
20  and 42, respectively. Similarly, the high speed steel wire is preferably provided in the form
of one or more continuous lengths of wire 44 wound into one or more coils.

At step 104 of FIG. 3A, the high 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

10



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
define a second included angle "B". Preferably, the second included angle B
is less than the first included angle A In the 5 curreft APRHe2006ed
enbodi nent of the present invention, the first included angle Ais

appr oxi natvgb){)ﬁ(ggﬁsnd the second included angle B is approximately 18.
However, as may e recogni zed by those skilled in the pertinent art based
on the teachings herein, these included angles are only exenplary and may
be set agveQfinl & MIERANCHRS JRRE 5 ManBRNSilbctroR AR SY! i B HQtacpLpposed
applications of the blade.”As may be further recogni zec? y those 10 skilled
i n the pthehighepeedstee] witeeand thatking stkipitd eletitonchesmoreld e wiretdin backingnt i on may

i ncl ude 3 nb f facets. .Turning to. FIGS, 3A 3 hod of
ki ng 1R BREE e B RSt h ke SRR 1 bR B REL b on |
her ei naf ﬁe@d}mﬁ@%féng%ﬂy loPnifrHEfoiestheleingidy sofiteS 4G j@i’iﬁn%ﬁﬁéiﬁqd%%tﬁ&d 102, the

backing steel formng the first metal portion 20 and the hi gh speed or tool
st eel 5 15cumendly polatar bgcameknnvaoiet perfaraing e funstiopyofsheelettemarbeam avaldiog her wi se

repared_for din IR @ nner. kno t,0.1-hose of. ordi na skill in the
Ber !to i nent? p%ﬁt\?’gerh@l %tﬁeo%‘\f:%ﬂ}( rl 1%& ‘F@,th? W\éﬁogggﬂ'ler%esg?telweq%l “pféfeéif’@gieyl provi ded
i n the fibeehaby engcofor Welding thethighlpesd Atdd Ra@tte theHatkipg s&%%d&&bﬂf&lthb nto one or

nore coi]s. Each backjng strip 34 defines an approxi mately planar upper
si de 36, fogn of glassxeratheepergy spuree, apdaeldngroossesaiber shangdection beam and fr ont

edges 4 . ively. Simlarly, the high speed steel wire is
ol Bl PRy i

prefera 0 e form of one or nore continuous |engths of wire
44 wblund i nt cAssievoratistepd 06 of FEG. 34, agteweldidgd thd wire @ th Aackidgsstfip,ghe speed or

i tool steel w 44 is tt, join to the front dge 42 of the backing strip
34, and l%&ﬁgﬁ%%%gwqﬁ@ b(gpcmlptgg:r?gne.[a e %rrfPéﬁﬁ‘%BE’#%&F . 023 re and the

backi ng finklihg! station AstbhBwn WEteh 1035 thel iSndtaA sirl}P44dis alihddbdSh hidanagd form a

bi -netal 25 or conpgsite strip 46 defining the first netal portion 20 forned

1P ] € ! R
by the sknosm tgdlqss fortinary, skili n thepertinentont Tipicailyghe bi-wstabstripstherg by t he
hi gh spe ' Ama | Wa]RaY ' and
second n%?gék&;;?r%%gﬁ? As gﬂgfvéﬁ %E%v%’{oj?ésg%tff;ﬁﬁ%a s&eﬂ{hgfﬁﬁggngsfﬁt;%tat us 48
i ncl Uideswhxrpinsi plyralityl dfepds &8 viedicallaloyntep sdaiiverte kachi oter oo adiermally her f or
butt joini,ng. the. hi speed steel .wire 44 to, the front, edge.,42 of the
backi ng %QPFIP%'@J?‘:kaﬁ%P% S lﬁwfﬁdg}%?vﬁﬁu#?éeﬁgbaﬁ% os?%%f?%oﬁ MRtal stri p
46 L hr Ou]%-bddth?héjw a‘ihhaﬂin’gﬁmp&hiélﬁe foﬁsa pi‘dﬂll(éfemneﬁ paﬁcgllyoﬁimur. da ﬂﬁﬁ:drﬁﬁﬂjr)u nt ed]c
wi thin the wel ding. apparatus 48 and applies thermal energy to the interface
of the mrg%ﬂgﬁs@&g%aw fif gregopt éHY&mF‘EfB e Wgerdal A RS0 e EUEE A ot rip to
wel d t hewelht Grkowithe 1R HpB 3f Sprdsimatelly 140° BUS LERbkndMIF | 600F $dopPRAI ment of

t he present
20  approximately 5 hours. Then, the heated coils are allowed to cool at a predetermined rate in

order to obtain the desired physical properties. For example, the coils may be cooled within
the evacuated furnace initially at the rate of about 50° F per hour until 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 strtp 46 is mechanically
11



10 26 APRIL 2006 WD 03/009978 invention, the thermal energy source 52
transmts an el ectron beam54 onto the interface of the high speed steel
wire and backing strip to electron beamweld the wire to the backing strip.
However, as may be recogni zed by those skilled in the g&APRM: 2806 based on
the “teachings herein, any of nunerous other energy sources and/or joining
nmet hods t mﬁﬁﬁn§ currently or |ater becone known for perform ng the
functions o €. electron beam wel ding apparatus nay be equally enpl oyed
in the nethod of the present invention. For exanple, the energy source for
vel di ng strhightehelbyspessidg Sheastrip Wrbwhtasetibeofpredsinfigedsbllé i ARpidhddsend he for m of
a |l aser or other energy source, and wel ding processes other than el ectron

beam weEPBATAYS AEY YR kagwa tq hosssefprdinary skilgR dhgpestinat ayt, snok apther| G 3A, after
wel di ng o] Cii trd ks tgd y then be
coil ed %rp&gﬁﬁegﬁﬁgbgﬁaﬁgrh? gvrév%’r %nlga oé{}?%ﬁﬁg% é/tﬁr1 ?s% s@éﬁ%ﬁ?thgﬁ neal i ng

st at i on.peAmestwtbased ors thepeathifigs héreinh anyveftnainesdusispraighiteningeaapparatue that area manner
knowp to tho f ordinary skill in the pertinent ari, Typicall] t he

bi - Bt alCUEPRG later became Khowm forperiorming he Amme ofstaebienipegdlal atfidem 1o .
those ofjjxegl M%afat%%he hﬁyw%gm&temd.araréénmreasmaﬁeﬂtwe% {ey Of coils

are vertically nmounted relative to each other on"a thernmally conductive
rack, ameechirgcal airightening appasatus,rihabi-metalsirip 66 mapbe atraighenebkandhdngoi | s at a

pr edet ermi ned.anneal i ng .t enper at,ure for, a predetern.ned.period of time. In
Phe cur PERCRY SRR TomE ih BB RmANimLp tile B FUBR WP FLREPRHBoRAL bi "ot a
strips 46 ar exsahoeahedefl 142 thd sialfteakd bEmbial &P 46heay R \@c@hgaRRf OXi Mt el y
1400 F to approximately 1600 F for up to 20 approxi matglbg/ 5 %IOUI’S. Then, the

healBd @6Fassaryfar muspowationgnd duthes progessingd Asshawpatisterd £ pHFIGABetet o obt ain
{ the desi i ' FQE ; . ' d wit hi
o ovach LSRRI BP9 SHATILELLL TEnCalag. TR ogked, W (11T

t he evacuat e u erate o out olir until the
coi | s r édaotetal apipris pimhte ko/fotGlplEalityrad nbtobes drivthear @ird cuts 24 atislhasdaosded t o cool

capi d . As i db h ki.l | A
o b1 monabrtolsadtifer diShe AF Yadkedet 40 B ShneNed BIRGa in 26T id St T g 11 res
are onl Yo prkaity of ROVENRE deBiltls HRysidRedgbaTwat FSofbach bRde. AegeswdiAg upon

any of numerous different factors, such as the particular, materials,
cond? r udiPons PG sPPyrive frinsrieTaing thepysching pag swring ppgtions R e pe of

wel di ng ppiRes %t?itp‘!ﬁ}‘%g h{d@catéﬂeécﬂefahftﬁ@iréﬁréﬁe hiiRefdPS& | Tigh a@ﬁ%ﬁrSGtiﬂauQéSi red

physi cal properties of the Tesulting blades. After annealing, the bi-netal

strip 4@ sceringhiepl arnesbiuinesat 5§ foonnied 98 arsyppoaist Usahomm a aork segport surface 62
supporting the bi-metal strip 46 thereon. As indicated by the arrows in FI1G. 5, the scoring
instrument is movable vertically into and out of engagement with the bi-metal strip, and

20  may be movable laterally relative to the strip. Thus, as shown typically in FIG. 5, the
scoring tool 58 is controlled to engage the upper surface 36 of the bi-metal strip and move
into and/or laterally across the strip to, in turn, score the upper surface of the strip and
thereby form a plurality of score lines 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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30 110, and the strip is straightened, as shown at step 112. After wel ding
and annealing, the bi-netal strip 46 nmay devel op a significant canber or

ot her undesirable curvatures, and therefore such curvatures nmust be renoved
prior to further processing. In the currently preferﬁf enbodi mrent of the
present invention, the bi-netal strip 46 is nechanical‘g PRYG 20808 L 2006 WO
03/ 009978 strai ghtened by passing the strip through:- a series of pressurized
roll's in gogkhgdedft €ning apparatus of a type known to those of ordinary
skill in the pertinent art, such as the BrudererTM brand appar at us.

However, as may be recognlzed by those skilled in the pertinent art based

on the teachimgzofianes with abyrrafilypsefefred embbdifiegdfehy pescnppaeidisihehat are 5
currently or later becone known for perform n the function of strajghtening

met al adEptheEscore jspueferablysyithia the ra%&crquabaet Ky torboriaPb Y the tirknessiof For
exanpl e t ) A s, the
bi - met afhe???clﬁgaﬁdﬁlsg gﬂifgeégllyr@f%ﬁfﬁlgr{e 8 4y5|/‘tr’15°% aﬁm)aﬁgth?éhﬁgl%%%yt her et o
“in a rraroﬁthe blkmiawrﬁn the 1Himtmted(afnbodmmartbfe blhdé is approkineatghe 016 mmrthlokrand As shown

11 I b d i.n, if 10
' hecehontly debtyolfse i Sptiemti wibindhe trnee oF Ao o2 ity abest bASmmalilt ep 116
of FIG ﬂ%%un%ﬁ?ola@dﬂb%%h%ﬂd ﬂﬁ&nﬁrsr@ceﬁ&ﬁﬁﬁ&h R deﬁﬁtﬁkcéé tdatef hah Sbbiten

uncoi l ed, if necessary. step 118, th bi-nmetal strrp i s punched to form

a pl ur abP¥aofdle W@dﬁcmnms h@&ﬂqeqleddgtcathbe mnaml !anpsomibamdatﬂmlsamcve to each
other a t he ba ed 0] of anneal a str i s scored
to for :l?g sqfﬂ §?Sa§ ﬂg?"%gr}g S&éf’ Fﬁ‘foﬁ ggp@%ﬁ‘d 18 of

each bl aﬁhbodl.ﬁ&nﬁdﬂm pte@enlﬁwal@n &ch&cb&ﬂhﬁ&é aﬂﬁ@&hﬁ&lﬁv-ﬁﬂd’pe@%ﬂ@lﬁdﬂ ng the
punchi ng and scoring operations on the -metal strip 46 is indicated

gend? al mpluded apgle of eacher-thapeh gpredipe lﬁ@f@ﬁﬂﬁﬂ’ﬁﬂ%thSWﬁ@lf alrus S0%toscor i ng

62 suppeRy Titbe BbsRRRLIEESReR AP Belont i BRSH R kb BBRRE o7 bue i

FIG 5, esdhesc&%qmengabduﬂssor UTHe Ipteake thPmaRIded Mepld d0Re sdbré Hhe) ﬂ@rgieﬁektls of
engagenent with the bi-netal strl%&‘and 20 may be novable |laterally relative

to the #herrgssurerpnghe backsidooh theiadeainon spering, and thus the greaterds thadikeliwiodss i s
cont rol gﬁﬁthte%g@@gg@@ &Jnﬁa&m@&{qﬁ@g re%f@aeont%ﬁe Bzckt gh%&merm@é ﬁ? shiaileMOVe

into an y across score the upper surface
of 1He #tchided angle, drhthe ethyr handmharrpirur@hd WIbéthssmrmgltoda&aﬁéumxg wske| y spaced

(o121 e 10 SR BLIGEoOR i ShALA AR 67 ASRE . sl B SuEs”, 0 12
t hose skBg,daclflcorespbialiBeint shis tind PobitibR 54 redpediive nbieR 24 hid spdrareRs), A he
shown in FIG. 5, the punch 56 is drivingly connected to drive source 70, such asa hydraulic
cylinder, and is movable into and out of engagement with the bi-metal strip seated on the
20  work support surface 62 for cutting the notches 24 and aperture 26 in the bi-metal strip. As
will be recognized by those of ordinary skill in the pertinent art based on the teachings
herein, the scoring tool 58 and punch 66 may be computer-controlled to automatically drive
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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scoring instrunent may take any of nunerous configurations that are
currently, or later becone known for performng the function of scoring the
conposite strip as described herein. For exanple, a progr Lve die may be
enpl oyed to punch the registration aperture 26 for eacﬁgﬂm 28060, the
sanme progressive die may either sinultaneously or 30 sequentially formthe
notches 24, 98 in the back and/or cutting edges of each blade and form the
score |ind¥0BX9%%8 term score line is used herein to mean a |ine defined by
a recess or indentation in the surface of the conposite strip. Such |ines
can be for b f o nuperous i.nstruments,or toals th are. currently or
ot er bbb Y s smnBE RHSob iy TR b Seshe Rodesdf e fhfing 1 2
cur r ent ledggyroffties ledesenbodi ment of the present invention, the depth of score
is preferably within the range of about 40%to about 50% of the thickness of

t Ee blh ade, are ShoWR apsten E2Giof KIGA3Bhitn meré'neqi apecond bipetel dipdq @a}ﬁb@)gt 48% of
apor oxi Geke] e ety it &y i b IRl PRI R he plGRE L7 1

t he Sanged efopekiagstaflos! Arstdpol 22 thietbi-theRd stripris théhtuncoilddeifaecesant, aptl ade desi gn
and materi al f construction, a depth of score greater than about. 50% of
the bl adiPuRfcRnaselkd siipds fuiderss sl imperedh ﬁmﬁﬁparecgsmwawﬁm 9f apart at

the scoro?dmﬁ@ﬁﬁ R LSRR AR LRHA AL il BRES deridl ARGGRHARRS W LD

t he current preferred enmpodi ment of the present iInvention, ea core
line i s opgrations mat bt performhd freakcorladeet with aity ofmuimedas different lafdepimghand - shaped

score line is preferabl% W thin tthe ranﬂg x{l aboutl t5 to %gout 60. In the
i || ust r SERRFTREEELSCHEN £ ?pHaFPéusptthgsaéeh?uqe EAPPEH, O RIET PHFEMG %ﬁ‘ﬁl e of each
scong | ihaRlehingab® mRbing AR 1GMNRRUES bilcheali sigp 461 €h B8 Ghrgerlly préferedcor e | i ne,

the greater is the pressure on the back side of the blade upon scoring, and
thus  t hémbedimest of the prrsentiikentinp.dee birmgel strip 46 ixchardengd plalemppraiurer eat e a

ri pple ef - S of 15 i ncl uded
angl o, ohhbeafheE ARG 2800 s BpfRiinp 2BTE S ey T 27

duri ng perod withia thpmapabiisbon63 testdned mimaes) dBRnaafie hatdepmg (k¢ birnegl a
plurality, of cutting. surfaces 68, each. correspondi i.n shape and position
Do o r eSoct PPt Whhin 2 (i omperiia M g A 1SRPrERMUER 118060 {he punch 56
i's gsi V'aBﬁJOXilnYe@él{ﬁ%éW %p?fd&c?x%aﬁ%@@@" F Gor Stefbedsy AmBWhattht Fange ¥E i nder ,

' e?fgagerrent with the bi-nmetal strip seated on

and is novable into and ou t i al
t he 20 abow 3d0pbontts minufeac &figp thedirstéempering cyble, thetbimetal dtipanauenpked ure 26 in

the bi-netal strip. ] be ecoqni th - qrdinar Kill in
the per at n“{)glt%{;% ngé% &er\é\kér%w:ee. thelg% cl%n?ﬂéeéﬁQ pntyexred e%?l?od?&mnq o?{he prééex?t
invention, the hardening and tempering cycles are performed “in-line” such that the bi-metal

strip is continuously driven first through an elongated hardening fiunace, then through a

20  first elongated tempering furnace, then through a quenching station, and then through at
least one more tempering furnace and quenching station. However, as may be recognized
by those of ordinary skill in the pertinent art 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 c_[uench 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 cycics 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
14



I | |

herein, the scoring tool 58 and punch 66 may be conputer-controlled to
automatically drive the scoring tool and punch into and out of engagenent
with the bi-metal strip, and a driving nmechanism (not shown) may be

enpl oyed to automatically index the bi-nmetal strip relatjve 25 to the
scoring tool and punch. Simlarly, the scoring tool and Ad’fRHa)ZOBG nount ed
in different apparatus or work stations than each other, and/or may each
take the fgj ﬁfoggalgy of nunerous other tools that are currently or later
beconme known tor either applying the score lines to the bi-netal strip, or
cutting the notches and/or apertures in the bi-netal strip. For exanple, as
describ r | ] {;p%}n £ Q. 30

regi str:{tﬁ?gﬁﬁlé%é?ttﬂgfégg% §?1’\(;ltﬁ% elglean P%?@Pﬁ??ﬁgmé%@e{p%%ﬁ%ﬁ@ I n addition,
as descriempering eyclden tdmmpeoanreavitisn ehe rhdge afapplotdma8y 1006° Figh speed or tool
steel cutting edges of the blades _may _be notched at the juncture of each
score |i %rmatpg'el 2001 F forp temgeringtime wiithin the eangg obabonpRie abuybs myimite8/ 009978

o the. o e beiGubleBiEang R EHEREROR § By RISob s RR R g The”
.punchied thadusanlygdefoired@hbddigtiit] the4feioh)is fitair GencEthod@ater) as ditcuzeebssary, for

ei t her t%rrpora_ry storage or transportation to the hardening_ 5 and tenpering
st at i ons20oKg, thp gpenchmayiplke the foyp of any of ppmergus efber typsALIG@ENCHINE necessaryy,

and at Z]ﬁ'B@egse%%ﬁat a{'eh(ﬁl{ﬂéﬂlgfglll Bflr BEdd | llfn%ivﬁef?ﬁﬁ'ﬂags 6tile HpRRRLcREed ASHBY De

recogni zed by those o nary s e pertine art based on the
t eachi ngbheneatestap, 132 Hee thspeediand) qamahedinpaetalyip Bpeilet aganseittey fdre per f or ned

i n accordance wi.th any,of nunmeraus, djfferent hardening and t erin

br 06 ess TR ARH ARABOR i e STk HEEADE O b BiRe bt SR own 1 or
10 har degmitagsand tenpering articles like the bi-metal strip 46. In the
ccurrently preferred enbodinent of the present invention, the bi-netal strip

46 i s har denett gp k34 bwmsarealed bardopediang tamperedehiguetals stippe ipumgeided y 2000 F to
appr oxi r%;ﬁl § ni I: | %’i‘i Rl r of about
3 to about }fr‘ﬁ% %%?aerg’.gr@ﬁte%?&gé%%ﬂglr%&eﬁ? r?lglag@h(ggb rrgggpgﬁg%’rs?%g 22 enper ed
wi t hi n anflidiestuttiegpebending and lseappingsstéps npioraspecdically, thenbithetal swipd 6o 15
approxi mately, 1000 FE to agproximately 120Q F for .a te [i tiyre within the
F e ofEodih honed ang slxghrtHl i e owiowAde oot BT RROr R LiRBF PRATEYCHe. | he
bi - 8t al to Forin the ifSceiBNGASY of FYG 22, ang @RkdbyGietife & SPITPRERNPR spéddIof todlidtebhe
currently preferred enbodi nent of the present invention,_ the hardening and

t enper i rfttEdes 2long thsaidegtagicompnsite HEP oppesiie thediack rdeapL the figst metal
portion. Then, the ground, honed and stropped bi-metal strip 46 is die cut, bent and snapped

or otherwise separated along the score lines 64 of FIG. 5 to thereby form a plurality of
utility knife blades from the composite strip. As described above, in the currently preferred
20  embodiment of the present invention, each utility knife blade defines an approximately
" trapezoidal peripheral configuration with the notches 24 and central aperture 26 formed
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 undeslying respectively the score lines 64 of the portion of the bi-metal strip
46 received between the dies. Then, in order to die cut the strip, the drive source 80 is
15



strip is continuously driven first through an el ongated hardeni ng furnace,
then through a 20 first elongated tenpering furnace, then through a
guenching station, and then through at |east one nore tenpering furnace and

guenching station. However, as may be recogni zed by thgge rdinary skill
in the pertinent art based on the teachings herein, thesﬁi‘@ﬁéllgﬂf@ki p may
be repeatedly passed through the sanme tenpering furnace and quenchi ng

station(s)woosn@éadr may be wound into coils and hardened, tenpered and

guenched in a "pit-type" or 25 other furnace. In addition, the quenching may
be an air quench as described herein, or nay be an oil quench or other type
of quencctuadiet toidsive therfemialeydie #r dovaeardlyendrigte ckhgagemehtowith thednaiktal gtripenper ed

articles_of the t di scl d rein. §m |y, the conposite strip nmay
be. subj cutnda fe kBt Srfeieaeibetedtin Pk & aertaighesiieaed By be
requi r edthie 'Bimféfaﬂgt"rigtaﬁ)r%%@?sd&xetlﬂﬁs 488 tHeRithyTONS b ¢@bedie uBRbALER bl of the
resulting blades. 30 At step 126, the tenpered and quenched bi-nmetal strip
46 is cotmeatyingthepresdnt inngniaes as showndypicalinepd S 4t Duning this die-cuBing t enperi ng
., Station, . at. ste 8 e bisnetal,.strip .is uncoiled for,the cond
Cenper 1 naPLgioRbthER of £ reblife TR B B St ing Sl PoTRE 2% ool i ng
steps camesgretiedly, o ad Bichméry! doriy) ietkitg isih€aredl bitietblade- ke g ed AbrigOhS séaRé
processing 14 26 APRIL 2006 WD 03/009978 the bi-nmetal strip. At step 130,
the bi - magegi64yithinthe Jirstapgdmegiongd, anduistspapped by deoblade-likegsaes slongthel e at a
t enper at | $eb : : | OXi 1200
Fror o Pietolddi dcFinled NaSthe PRI FERD Shd bl adonh JorsRR0C HIEELY
Aft er t heosdioes gravateptesiredbreakclives (¢reddsiredridradk psith’l) prithin the esiatively havdr oom

cuerih.  FREAR seoon et prodon b BisbelSre e LoRIEAL I FRYIPERIS ABT P of any
tof numerQisss Rithek réid@sofahe BlB@IChi Ng  processes that are currently or |ater
become known for articles of the type disclosed herein. Then, at step 132

the tenpered Tamgcqjdanse Nath avialtemative empedimient ofdhe prgseapavention; ssrasf or
e SRR SRS 98 S 0, O
t enper edl 2 inwedea ko stoid fhe4Bed ® latacait icrelatigely hard dndriettibsisigh ypeedsteht 136, t he
D 5L 3 B A B BB RBRL g 3R g U5 | O
ground, HPHAB2NBEMS] theRBA that fhight BBRACEe KEuMAufif dieQstingf AQrsHbwary skill .in
the per ttlygi%zri]ﬁy i%rPtIG. 7, an apparatus for punching the high-speed steel edge in accordance with
the present invention is indicated generally by the reference numeral 88. The apparatus 88
includes a punch or like tool 90 mounted on a tool support 92 over a work support surface
20 94 for supporting the bi-metal strip 46 thereon. The tool support 92 is drivingly connected
to a hydraulic cylinder or like drive source 96 for driving the punch 90 into and out of
engagement with the high speed steel edge 14 of the bi-metal strip 46. As shown typically
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
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15 to formthe facets 30 and 32 of FIG 2, and thereby define a straight,

hi gh- speed or tool steel cutting edge along the side of the conposite strip
opposite the back edge of the first netal portion. Then, the ground, honed
and stropped bi-nmetal strip 46 is die cut, bent and sna rwi se
separated along the score lines 64 of FIG 5 to therebyaﬁﬁgﬁ¥§ﬁﬁ$hgglity of
utility knife blades fromthe conposite strip. As described above, in the
currently Wwoafsanseg 20 enbodi nent of the present inventions-each utility

kni fe bl ade defines an approximately trapezoidal peripheral configuration
with the notches 24 and central aperture 26 fornmed therein, as shown

typi cal | ypératidnl Qs descritedabbed, Ghsfrsasetdesttionzaishelaovely pBatshagn in FIG 6, a
typi cal apparatus fqor die cutting the bi-netal strip is indicated _generally

by the r@eRifigsrtly lrssrharchihan the sprendapgialmertinn 722 andthsraiare shevaskmeialp et e di es
25 74 | ' | | ' t
ohatt 75 uEy b SRR Gh (Rl SEBHCA HCnu IR, 6 Hhrod( sopmERRRBHL B [0

in tufn,
cyl i nder score lindsé4d rAftee hardeniag, thE sécond n®ial portibh 22 niagrielrelativedy dificultto and out

f t, with the bj-metal strip 4 ing the pale die 74. Th
T o B o bepisdal B 1sLAE bivdpe enBbuilepestof i VR RGPEEPBIF B and
recei vedharlbditl Bhd Kigh %&Htstb%?&bi Rxibitd i‘ﬁnﬂicrf Hﬁﬁﬂéss?%i{}ﬁxf)gfeéfa&g@ oF ghoutPr oper |y

| ocate the bi-netal “strip 30 ween the male and fema I es. As shown in.
phant om 2hRF|a8d thereforeemay e kdatiliely easily andodleaddyscut latithés- stageaf degaocesst, and t he

mal e die,74 i.ncl udes,.oppesi ng bl ade-1i ke .ed 6, overlying and.underlying
Tespect | O8tPRl. B 31 ERRRY BVt 3T panst BuPERE Ry Y i@ VRS ' o3
recei vedavrgd BBedhnidpe t6lthRhardehed highkpeédifée] b@gell tiRt GlihtlofiRrsisé bdtur When dri ve
source 80 is 15 26 APRIL 2006 WO 03/009978 actuated to drive the fenale die

76 dHhnudieguiing such ¢des. engagenent with the bi-metal strip such that the

"femal e and [ fi te to shear
e bi - motal - SRS b FFIGOOES bR v Mol ROBREL Hifvober, 50RPEE P, | 0

utility ilecognizedlbydboseafiioodipamygkilhie thermestirent ambased ioothe taachitpoheretny thiesal |y i n
FIG 1. ring this die-cutting.5 operatjon eca of ,the rel.ative

s dness e e bt ety ke b e Rneb S e REP SRS i 25 KB et el . of
the bi - medpardatesthé high spétd sidel efige ForidBf esbhiBladerorh ii@dembin@ecsidgias al ong the

score lines 64 within the first nmetal portjon 20, and is snaaped b%/ t he
bl adk® | | KBoRMGREURIab S seore Lings Pioulady.gi desraibsd Hurther plaw, the ppichesay be

rel ati vefoym BR{khapomB thirelLofSRE ARn PR ebs %e%%ua:l@}b%liﬁﬁé]%r_ Qh& desin&P
provi de desired break Iines (or a desired "crack path™) wthin the
rel at i veshpphafslmng bafertherirecognized b ibdsakiligd ip dhet pestinentad besed catler e are

| mpor't an{eaéh?nggrhgyeiilg iitnxga)? {)g ggssﬁ)?ginstﬂégl%maﬁve embodiment of the present invention

to eliminate the score lines because the score lines may be unnecessary in certain

20  circumstances for purposes of die cutting the first metal portion 20 of the bi-metal strip.
Turning again to FIG. 3B, at step 138 the blades are stacked, and at step 140, 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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edges in these regions of the blades. In accordance with an alternative
enbodi nent of the present invention, and as shown typically in FIG 7, the
bi -netal strip 46 nay be punched prior to hardeni ng at ?Fggp#igﬁz order to
avoid the need to later cut the relatively hard and bri Ul i @B@ed st eel
15 edge at step 136, and thereby prevent any possible damage to the cutting
edge 14 angof@ffdess 30 and 32 formed thereon that m ght otherw se occur
during die-cutting. As shown typically in FIG 7, an apparatus for punching
t he hi gh-speed steel edge in accordance with the present invention is

i ndi cat esengigipasial 54/s1fMblyheceiRUSKDAEIE a B40RA Pln BSrturd 186 RRAdIRE Hirofsh the NCl udes
a punch or like tool 90 nmounted on a tool Support 92 over a work support

sur f ace Yladomppert; afipihseakingypunch 158 inptuding asuppert siaft Hey didably Teesivadol support

92 is drvingl C t [ ' | i r or like drive source 96
for dri Vﬁ%&éﬁ%ﬁrﬁt&ﬁx@% %t%g?lﬁ %Z}ﬁ(geﬁg]r}%%&ljp ﬁglgﬁjﬁggagg 1rl\rt’p':)‘ﬁi’ ?ﬂg? A& R gh speed
steel edgeakidg plinchN64 Richiteiga suplpbitBh4b166didablg vereivepitgrolitlya sécdnd ptach?, the
punch 90 is shaped and conflgured to forma notch 98 at the_interface of

each > scieBwe k. ghe fry braakingingrck rfeiaclydesa firgtdyladegreleasemind 7eandithror t i on
22. ThuSge.g ﬁﬁ&&i&%ﬁr éu.tri‘cﬁ B4 ?r%lldd\és h QedohPhlafe rél@Ed Hﬁolt?.h rA%Sdeg&}Beﬁ al ong
C i ne mefal p

the respective s roughout the secon ortion of the
scor e | i bedow ceath bladdbielenrsppind(70 ahth @ 7hisghrispbededsinekd dipsatibn ont affthe pagdee
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| rbe. " ity Bofeciielvatdreiteend S e couthats 1o Gen Be Srapeiis Soiny
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portion to facilrtate cleanly separating the blades 30 fromthe conposite

stril® antiBorThespparaipe 14hburher weludewd sprivg-leaded pragses plpss 1 74rfra presgingithe he

 bi - et al i i s { ' A [ ed as
descri be%?%%}{éjiso?/v,s P ﬁg agéalgsl}i?%n%l%?e %gg%w(%%yf%eiresggr @é}tgg%?#e g?tg{l]ggngt al

Eor:1 i on ﬂlgﬁdf?&s{i&bg}tfebﬁvaimf@ghhﬁ agmgello’vs fiﬁmed iamlsuppeﬂblresmzc 61(80tf01or ;882 w)e
i gh speed steel edge portions. r e the potching 1 .
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portion 22, and therefore the first netal portion 0 may be easily and

cl edd y Hitdoamgimallydnas the pressea plataitoward be hladosuppore parshown inFKaf.thte  score

i nes 6 a§E@r all { mﬁe | r tively
di fficuﬁlaﬁ)lhgé |elg§'§H %g%eguis}gay?f&?ﬂ% re %Ppﬁgftﬁgrﬁ%g%%c %rall?% eness of
this porgapd4 thireletesen. Jihe compositerstnipléhisied thrdughtheaihladpeapd! 8tindhe edge

exhi bit Sdifection %I%Eihé] géﬁ{- Bnd thchte 'iéf?-héﬁ‘f sideih Eelchocl;f ﬁE%“& and 9. The surface

186 of the blade magazine 148 facing the blade support 144 defines a rule or die against

20 which the composite strip is pressed for performing the bending and snapping operation.
In FIG. 10, the composite strip 46 that is bent and snapped in the apparatus 142

includes registration apertures 26 formed in the scrap portion of the strip, i.e., between the
score lines 64 of adjacent blades 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 latera] 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
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25 Rc, and therefore may be relatively easily and cleanly cut at this stage
of the process. Accordingly, the alternative process and construction of
FIG 7 may facilitate the ability to avoid any damage to the hardened, high
speed steel edge, that m ght otherwi se occur when 10 o ' uch edge.
The notches 98 of FIG 7 are shown as v-shaped notchesé%m %QS may be
‘recogni zed by those of ordinary skill in the pertinent art based on the

t eachi ngs [y Blohse4 NESE nNOtches or cut outs may take any of numerous
different shapes that may be required to separate the high speed steel edge
portions of each blade fromthe remainder of the 15 conposite strip at the

score | ig@f lineltHitligfdoYshalfiv SRS6 the86beddWohigiralsi Sihe F0&s BEI NGBS My be
formed to shape the corners of the cutting edges to be squared, oblique, or

any ot hesffegtivly dend artdspep thadladefropethi gtriphand theaekdifined depntchmee (iskial | ed in

t he pertin rt based.on the . t.eachin herein, it may be possible in the
Al t e nat YO s AR st ot e e EBRERY e Bredk tops eRher B RaReE or o

l'i nes beAaddﬁicﬁn%lb,ea Sighificant aRStaFe Yf R nofihes 8 iahat they fadilitatd formiheG diMnSt ances
for purposes of die cutting the first nmetal portion 20 of the bi-netal

strip. Dreaknatitee engpgrs of e cuiting badestIngddition.dwy shaping theromesy of the avttingl, and at
step 14 off3-aC l.ade agea i e of

or di nar Se d§& :ﬁﬁi 1%%@9&%@? ?#h%ﬁﬁlm%(??@é’r%'r %Hﬁge t% #@P@Bﬂj&ﬂgg@ %Bp %Ege:lppar at us
forI benob'kcmg:mfrmaﬁbilhs glaaﬁpicmgbetxhedd:sﬁ)gmd 'ﬂedéatly maotd rﬁum ig&oﬂgaﬂismn?ﬁ geintddo form It he
utility knife es 10 is jndicated genera .by the reference nuneral 142.
The appdCRS aﬁﬁg"%si%‘iﬁ a'aﬁsgptﬁeomﬁgwp%?qr Dyegiing;in GPPREISRR &PRIPIPd1 46

mount ed Qind?1CAS hid§ b redobfizell BPho SRl in 1 }krndit €688 GA W tBackithsToUNt ed
on the opposite side of "the Bl ade support relative to the drive assenbly

146.10Theheminathe notshesizhyy takiet®dyi af slundens Aifferent shapeatconfigiranensandir sized | near
beari ng no drivinal Q_connected .t o a suitable | ve source,
such as Sde{gtr{?%% gyu‘?%z%ﬁ)nféﬁ {&jﬁeatb? %’%‘ﬁ 3y e?nrb??{(ﬁ e%}hagce ?%#%cen(g&il’l%g the drive
pl at e t dladed, drrudhawisg ab desived.Nes ddsadisedabppe the dotéhes 98 aredprefetably foymedist arr ows

in FIG 8. The lve assenbly 146 further ipcludes a first bending pin 150

sli dabl fteprb‘@eqf&f;@- SRR BRER e de B PHheRpibletaoLeS sWREER ng through the

bl ade Supportmwépeeatfo%ﬁm beﬁ&inggnd\g’ﬂpbh% Barkfels 942, QRO JRE SiBAeRE N 154
p

slidably received through a secon I n"aperture 156 'extendi ng_ t hr ough the

bl adé suppdhreughithe blade cpir bidiafrtbe prpsausisahs diraction pbthe amopfort FiEhdfr 160
slidably J 6f&h Weight-hand to the left-hand side in each of FIGS. 8-10. First, the composite

stfip 46 is secured in place by a locating pin (not shown) received within a respective

registration aperture 26. Then, the drive assembly 142 is driven toward the blade support
144, and the first and second bending pins, 150 and 154, respectively, and the first-and

20  second breaking punches 158 and 164, respectively, are configured to successively bend
and break the composite strip about each score line as hereinafter described. Initially, the
first bending pin 150 is driven by the drive assembly 142 against the strip to bend the first
triangle 188 of FIG. 10 about the respective 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 tri?mgle 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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through a first punch aperture 162 extendi ng through the bl ade support; and
a second breaking punch 164 including a support shaft 166 slidably received
t hrough a second punch 5 aperture 168. The first breaki éﬁ@ﬁﬁgéb 8 incl udes
a first blade release pin 170, and the second breakindﬂg YOncl udes a
- second bl ade rel ease pin 172. As described further below, each blade

rel ease piwolgtoowrg 172 is spring |loaded in the direction out of the page

in FIG 9. Accordingly, upon bending and snappi ng each blade 10 fromthe
conposite strip 46, the spring |oaded pins 170 and 172 drive the respective
bl ade 10 striptto sinhditahtandty applyopressared thedBmpdiite shijp an delppd«di2 sidéiofltey i ncl udes
a spring-1loaded presser. plate 174 for pressing the caonposite strip 46

1
agai nst fHECHVEFeOTS Lipg 64 relative to gsecond bepging,pi; 1944 The fistbirakipe JuBFR 2 shaf t
176 slidaby *ﬁeﬁ%ﬁ%ﬁ@%&ﬁ?‘ﬂ“‘ggf At &9‘?{%&@] e éc? e it BB Gnd e First g'lf%@g{e;l | ock 180

for novenent to away fromt e support, as in by the
arrows i fallsldewnvardly away fromphée higdel Slheny the séoend beeaking puretbEd shapsctheipl ed t o

th Late. 174 and t shaft 15 176.t |1y bi
bl 't o5t o SSRCRE i o b SRRt Sord e g anc e pivine aceckins VoSt 1728 ne 145
I s space¢hea¥@tidd BI5Ad NEoltvakisy ﬁ,mebradéﬂaﬁg%ém%&lﬁéi&&emmybmq? gap 184

t her ebet ween. The conposite strip 46 is fed through the ade"gap 184 in the
di r ect i othefdoiven rearwardlys 1.1aandet foom fhe Hladetsupporti1 44, the spring koafedire8eGS. 8 and

det i nes Marot 8 ey &, 255 o R et AREEH R koo BB RUBREL (o'
per f or m agniidd Ehdtsiadgd sugperd t44 RABGERgstabke! the fespedtive pbiion bPthe ship A@nposi t e

strip. 46 that is bent and snapped_in_ the apparatus 142 includes
r egi 30r atlloN, ita subseqnent passrgedhiough the blade gap @b 2p@ the compgsita P 4 Bip, i.e.,

" bet ween ¢ | ' bt
conposi t Eaﬂgﬁ(lf%?ﬁ%djlylnc ugg ?e?l%%%agﬁf%sagﬁgﬁ%t C g%é %ge%g?ftrg’eﬁéﬁmr# C’E&ﬁ% second
met al postripdor Béhdang andsngnpitg inrtke oanneaddscsioml abolve.n€hi8 pradssaswdpedted fozcond

metal portiqn.,As can i 1 Fl 10, each. notch 98 extends |laterally
"t ot he cle s Sty ol lafled D o G i BRe A BB b EpbiieBp | he
second naé.ahs n@Heirédbgnizad Byldidst 6NordinBe skilllinghié patiaent@ft vasdonihé ch in the
axi al,_direction of the cog osite  strip are, each oriented approxi mately

nor maP t &FaEHBEChAreiRAge bensking pingand RygalineRinches 18ay igkp AR P IRTERSPSy ect angul ar) .
N LTS URRAGH shapi@ind BioRRTRARNIs A bid eI PO aB BloonERAGM &P and the

bl ades are separated. therefrom as described Turther below, the corners of
each cuperdformingthe fuurtigneokifesereomporments asalssdribed hemsirh Frsenamgg agishewn t he
lateral digensi h peelsy rin) I LG ve fromthe
strip thﬁek res];'s)oglgp]l @g} %bﬁ‘ iegc?\) of At%egld?:’gttr ynngléf%%%ged“fﬁb?ﬁg%ﬁad)%@g%o define a
score | i feeilfide tiertkntingtopentibai Smikarly, the bicaking pintHes mag sipfind angled ok ®ther

20  surfaces to facilitate pressing and snapping the blades without damagiilg them.

s
-

As shown in FIG. 8, the blade magazine 148 includes an adjustable blade support
192 that is slidably mounted within the magazine, and the support 192 includes 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, numerocus 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



26 APRIL 2006 WD 03/009978 score line that is too shallow due to the sl oped
configuration of the facets 30, 32 to effectively bend and snap the bl ade
fromthe strip and thereby define a clean corner (i. edge or
ot herwi se an edge defined by a clean break along the resge]gmgﬁére line).
Accordingly, a significant advantage of the notches 98 is that they

faci Iitate%é%ﬂ)i a clean 5 break at the conmers of the cutting blades. In
addi tion, Y 3gllgng the corners of the cutting edge to define a squared
edge, a rounded edge, an oblique edge, or other desired shape the coners
of the blafgocAnmnt hdsesSha) t @Hmb A Ho%mg I i poi nt ed
coners, and 'Phus ersls S sceptlkbi) ﬁlygpﬁ]g an /Fo rea ?n"gﬁ%} Jggrrpari son
to poi nt tlof Tdmtrqv@mdﬁ@lmyl(hnay defugrsquared tornérk derened byl thenbtches9Be perti nent

G 11 0r ordesERpABoV “'%%F%ﬁete?iéikﬁﬂa?ﬁé LR

facili tain&yﬂélﬁxeff@ﬁﬂdﬁea%ﬁﬁﬁ ty19hfing y RBAJARBRACCODR hoe bl ades, or

ot herwi se as desired. As descri a ove not ches 98 are preferably

f or med a@ommztse@stmn%oﬂlmweaﬁ. asmhewen'odysle@@mce udFIéEr drBothedlads Dyl e t ool

e Cormuitia s 805 58 Spdln B AN A B el R BlaB AR RE R S o at s

in the dparsitdlégeainoln FIG 12Cy thWbﬁd@fl0k_ibﬁxesihq:slurallt}'&)fpalfaﬂlemgfdﬁﬁsﬁap@dlt hand to
the |l eft-hand side |n each of FIGS. 8-10. First, the conmposite strip 46 is

secur ed JeBsHissePaARfedby ssor lings 6fiand (%B%CH%B%ﬁlj‘esr%cém\?é@tW?t % extendr espect i ve
registr # toward the
A e e L e R R

r espilt i abeivg withmefetehee PilISt 1QnTheblage tboftFIGr éh@nm@psmnnd: ﬁufsxsdﬁ& and 164,

et o aboes-aie R Bttt s o CrodCiE TiRe BForlindlY Pl B e JeRRsR" Che rir ot
bendi ng WhéteBypéhch pardliélygrambdshap &tﬁse@mtame(oaﬁmarahlayedl&gnﬁﬁeimguadbma%él pto

bend the first _triangle 188 of FI'G. 10 about the respective score |line 64,
i.e., inoepeedntt when faﬁ respectiye cuiag ehggywemantridecames wgmctaﬁnwse@ﬁse t he

por t1 0nsy Bt} diirGUBO Nk fene i), AEbLH 8P IiBokS iREPRELIIRESFOT © | nes 64

are driven agal nst er epy re pectlve triangle
about5 t hdesdiikedahdvesteine arbn-mtalannisummfgn thechhdehef ﬁllemcsmpmnonm VWil e the
the first..tr t he

firet brangihiedRh e o SR Reb coutikice | et R o
apply prEgxuheutility khige bladgsefitieprodent Mvédiioamdyhizfine hjphspesl witeld safel t he -
P e sy .15 B S o 17 Lo R el e %
second tdnpd8ie SdebIPthe blade relative to each other, with a relatively tough, spring-like portion B

20 formed between the outer high speed steel edges. Similarly, a tri-metal strip may be cut
down the middle, or otherwise cut along an axially-extending line to form two bi-metal
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 apparafus. Also, the blades first
may be blanked from the composite strip, such as by die-cutting or bending and snapp'ing,
and then the heat treating, grinding and other finishing steps may be perfomlefl on the
blanked blades to form the final utility knife blades. Accordingly, this detailed description

30  of preferred embodiments is to be taken in an illustrative, as opposed to a limiting sense.
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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. Wile the second
bendi ng pin 154 is bending the second triangle 190 outwar t he second
breaki ng punch 164 is pressed agai nst the conposite 1éﬂ§éﬂh%HL@09606 WO
03/ 009978 strip to sinultaneously apply pressure to the conposite strip on
the opposite side of the respective score line 64 relative to the second
bendi ng pin 154. The first breaking punch 158 then snaps the conposite
strip at the pespective score line 64 and the first triangle 188 falls
downwar dl y awg§u£%0n1the bl ade. Then, the second breaki ng punch 164 snaps
the 5 conposite strip at the respective score line 64, and the spring-I|oaded
pins 170 and 172 drive the resulting blade 10 outwardly into the bl ade
magazi ne 148. 1 TA«omppsite wilisekmifepladeocomprisingen driven rearwardly, i.e., away
from the bl ade St oI E esses
and, in turn, bgﬁg;g@?%éggékg%&n%%%kglg%ée%gga‘?%hfHﬁi&p@g%ﬁ%ﬁ@t&{@ﬁ@i nwar dl y
agai nst the bl arkatveppthe sechad edge, arver fobtth sdgealefiningrat tehst ohe syrdng edge porti on

of the strip ang 10.allow its suybseguen ssage. through the bl ade gap 184,
and the conposi P°§a‘§flPFBnﬁ@’ﬂsgemblﬁﬁéﬂ%@aﬁ&%&%&m?@‘hfﬁﬁﬁ ¥t he bl ade gap to
present the nextirphif@cSREhEANpoAiors "hEOARRRS irsEmets] pdrlod Slterd Beivizen #ad

snappi ng in the manner descri bed above. This process is repeated for each
bl ade secti on ufirstedgeland hessgeendmuetalpertivanandaxtends hggpieen thaagcond edgerand the

conposite stripg..46, r ' ho f . .ordi.nar ild in the
pertinent art b5%@%%%@%Egﬁdeoggﬁggig%egﬁgg%?&nt? at%h%éd)r’g%sn‘g%g %be.yfﬁﬁé("a"rf d
br eaki ng puncheapprayintatsle3 S8Ry toodpproxireately$2 R, addthe Bécond aeet paridh defines the

configurations that are cyrrentl or | ater becone, kngwn for erfornfng the
functions of th&¥ENEEIEsSH ﬁf@n%sb%@wem%mws? and thg fhigledgpand iglom in
phantomin Fl G 586015061 1RBGSeaRd th B BardREld WithiPthe $arfFB Y BSpré8 a6 R e RNII ed
surfaces to facilitate the bending operation. Simlarly, the breaking

punches may def iaprrosimptedy7dRe;omler 20 surfaces to facilitate pressing and

mmgac ne 14 i nariorb el b HERS0RSREY ofdTa BORIA; o Hithaidbeiiadhf ©
mount ed W t hi n sé@ndedgezandahe third eddefshedadet 192 i ncl udes an adj ust nent

knob 194 for fixedly securing the position of the blade support within the
magazi ne. As the blades 10 are bent and snapped away fromthe conposite

strip 46, theyp 28 :8mBosife e knlE biAI8 aSTInGd il QAFHEH WieRsin Ielectdd nefd agai nst
the bl ade support 192. The drive assenbly 142 further includes a bl ade

guard 196 over | yparton epnsistsreasentialbirad highspeddrigolrstasi-on
3. A composite utility knife blade as defined in claim 1, wherein the first, second, third
and fourth edges of the blade define one of an approximately trapezoidal shape, an

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.

5. A composite utility knife blade as defined in claim 1, further defining at least one

notch formed in the first edge.
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of the apparatus 142 to prevent upward novenent of the blades and retain
themw thin the nagazine. As may be recogni zed by those skilled in the
pertinent art based on the teachings 30 herein, nunerogéAﬁgﬂgges and

nodi fications may be made to the abovedescri bed and oth FWt s of
the conposite utility knife blades and the net hods of nmaking such bl ades of
the present invention wthout departing fromthe scope of the invention as
defined in the appended clains. For exanple, as shown in FIGS. 11A-i 1D,
the blade 10 may take any of 20 26 APRIL 2006 WO 03/ 009978 nunerous

di ff erent sh@pksompabiteutitipnirifpbate asrisfinelisinshednd, iwhefdiGthelchiting ddpedefities i ng

edge 14 of the trapezoj dal bl.ade, 10 may.define squared corners fornmed by
the notches 98" app&‘@%‘@?‘ieg'eatr%i%@v%dg\% ?Xﬁer%&geirgﬁ‘céppgﬁxﬂa@]y 1 sgaengedee {a g|
the cutting ec&g@mmnaaytﬂli@thmdaéage o Wigfel B hOMAH @flo TRITRY BrilYd bRLPRJfe
correspondi ngly shaped notches 98 in the 5 conposite strip 46.
AIternativeIyﬁ“@éOgﬁﬁhﬁdpﬁdﬂa@ﬁeammﬂﬁﬁg-in FIG 118, the blade 10 may
define a rectangul ar shape, or as shown in the dashed-dotted lines, the

bl ade may define a parallelogram In FIG 11 C the blade 10 defines a
plurality of7.pacahpediteguisity iefifeidale Selgfivad & dapar, atheceibyhesiarifacd ofs fid and
respective notcaes 9§. %@e notcheg 98 extend _laterally into Tach second
metal porti on 3 SEIE AR RASNRNS deHReSs 4 Buth it faEmigg ag @ppiohRae Tige abiRdehi t h
reference to RliGin #e-weldRolnade 10 of FIG 11 Cis designed for use in a
"snap-off' bl ade hol der og a type known to those of ordinary skill in the
pertinent art whereby each parall el ogram shaped segnent (or other shaped
segnent, if desgir . . . e ff en_.th ive cuttin dge
segmont 14 Boch ST Ry e PRACE Qonet lahy'f AFRETEREE st BfL0T

Sinmilarly, althkedighthehauigraagsiwigeréhichdd gorkdriié Gorileados shofaddbthdes ot bed) above
define a bi-metal g&na@ruction, the bl ades of the present invention na

equal |y defi nef™nd tofrengd aRIRKIRlhy peTPeRdieyas {9 (ke cHng Fsigsesadlie, as

shown in FIG okedDy ad Qb drfpYe #Thd Qo s of the present invention may
define high speed or tool steel” cutting edges 14, 14' (the second cutting

edge 14' being shown in broken |ines) forned on opposite sides of the bl ade
rel ative to gach ot her. ith.a.relative t ough, .spring;like portion 20
For med bet wen 4 fEmBovts, Wity Aith Sufe t8Caefing g8 DaiPly b gt Sidpy
strip may be cuéécond@wnl pbfion fobhed ofArtositshl héas Grefted todd Ret@nedB within the range

axially-extending line to formtwo bi-netal str%ﬁs whi ch each may, .in _turn,
be cut to formPt ARPBXIERERLY 69 Rerte gppexanately ipdhe perhlocated gndhe opposite side of

the first metal portion relative to the other second metal portion, and wherein the
fourth edge defines a first cutting edge, and the first edge defines a second cutting

edge located on an opposite side of the blade relative to the first cutting edge.

10. A composite utility knife blade comprising:

a first edge, a second edge, a third edge located on an opposite side of the blade
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;

first and second metal portions, wherein the first metal portion extends between the
first edge and the second metal portion, and extends between the second edge and the
third edge, and is formed of a steel heat treated to a hardness within the range of
approximately 38 Rc to approximately 52 'Rc, and the second metal portion defines

the cutting edge and extends between the second edge and the third edge, and is

23



shown in FIG 11 D, the conmers of the cutting edges 14, 14' may be fornmed by
| ateral 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 elimnminated by enploying in-lp essl ng
apparatus. Al so, the blades first my be bl anked fromtﬁ?gmogﬂ@ strip,

such as by die-cutting or bending and snapping, and then the heat treating,
grinding and ot her finishing steps may be perfornmed on the blanked bl ades
to formthe final utility knife blades. Accordingly, this detail ed

description 30 _of &rfferred enmbodi nents is.to be taken in an illustrative,
as opposed to SPTMERE PP SEkhkeat beatersto gopardneshwghiny the range of apprexmgsdy ¢k

utility knife RbadgprAmaldp1ge; @ first edge, a second edge, a third edge
| ocated on an opposite side of the blade relative to the second edge, and a
fourth edge dehiwsldhiegion jogarg therfastcandtseenpdeugtel pdroost ad otendimgdpposnttes si de

of the blade relative to,the, first . first and second netal portions,
wherein the fi pfg:pﬁ%%fg(g'anggl}ettpgﬂeiggtogﬁ%gblg%et\%écim the first edge and the
second netal perglinty anecoex ligagaxiary WpfRd trblati 6 e RaCILdBRr aRd o PRralibhbs d
edge, and is forned of a steel] heat treated to a hardness within the range

of  approxi mat BPYhesg vikeraiy o plwrdity pdt the ynogherare saeh foreed ettomdunesiralofpor ti on
defines the cuLLik a : ) hird
cdge, and i's fATEa e e AEdNE BRIt IRRIOTE ACRARE AN hohatfud e
range of appr oxithag edgme60fr&o thobladgpr oxi mately 75 Rc; and a weld region
joining the first and second netal portions and extendi ng between the
second edge and the third edge of the blade. 2. A conposite utility knife

bl ade as defimnedcimipsziaiviity, knMees] fieast deEinsE GOABIMR! FhereROihkicOMpEaRSItHtHS
essentially of high speed tool steel. 3. A conposite utility knife blade as

defined in cl akmifabladgismads in preordapea withhamethed comprising thedfolowinglsteptiges of
t he bl ade defi r-'r@ﬁ&y i h . .
approxi mat el y g)(‘f alﬁ%g{'ae?&é‘ggeﬁ%%n ah %%%?g%% érarhlg g‘# fﬁpéggr%afegr%aéﬂr{lg Sgﬁjape.
4. A conposi t efartriell idf \stdehefide defiranie a fastdedd, nestcoml dlgiamd loppukieg ddteralt digeat

| east one cutti ng .edgéa def ihn S a trai(ﬂhb edge. 5. A conposite utility
knife bl ade asSH&PdRebetRerLihgfirst #nd P5PPRYIASHef i ning at | east one

placing the wire in contact with a lateral edge of the backing strip;

applying thermal energy to the interface between the wire and the backing strip to
weld the wire to the backing strip and, in tum, forming a composite strip defining a
first metal portion formed by the steel backing strip, a second metal portion formed
by the tool steel wire, and a weld region joining the first and second metal portions;
heat treating the composite strip;

forming at least one facet into the second metal portion and, in turn, forming an
approximately straight tool steel cutting edge along the side of the composite strip;
and

separating the composite strip at a plurality of axially spaced locations to thereby

form a plurality of composite utility knife blades from the composite strip.

12. A composite utility knife blade as defined in claim 11, wherein the method of making
the composite utility knife blade further includes the steps of:
scoring the composite strip at axially spaced locations relative to each other to form a

plurality of score lines defining a plurality of blade sections therebetween; and

24



notch fornmed in the first edge. 22 26 APRIL 2006 6. A conposite utility
knife blade as defined in claim4, wherein the cutting edge defines an

approxi mately straight edge extending from approxi mat el yt cond edge to
approximately the third edge of the blade, and at IeastiﬁﬁgﬁBigé&ﬁ"iorned on

opposite sides of the blade relative to each other. 7. A conposite utility
knife blade as defined in claiml1l, wherein the interface of the first and
second netal portions defines a butt joint form ng an approxi mate |line of
joinder wthin the weld region. 8. A conposite utility knife blade as
defined in cl aiseParatinguthe [rompaeitq sripgt & Rlaralibr ohtheewere legsdogherehe ferme teng

edge, wherein salamg,ceagegﬁgsﬁtefumi i#@%la‘?iessﬂgxifnglﬁf%%it%ﬁtggne of (i)

rounded, (ii) orien ppr oxi mately perpen cutting edge, and
(tii) oriented at an oblique angle to the cutting edge. 9. A conposite

utility knife, bl ade as defi ned.i | aim.1, further c risi anot her
second ret al ??Id%’tci)‘@ﬁosfn&r“ Hy lbqlfeabq?‘%oqs {Qﬁggq nelajm [lir’é?&@gﬂnl%]?fqgeahg?"d‘ﬁgétﬁp

Wi thin the rangg thheBOPSOXAITRE BleXoRBodie iilinARReBdBhALYes7> RC and | ocat ed
on the opposite side of the first nmetal portion relative to the other

second netal pdwrdening therpmpositestiipt he fourth edge defines a first cutting

edge, and the fj - e.def i S nd_cutting edge |located on an
opposite side odf&ﬁinen%gﬁeal%%g%ng?g??‘@%Slt?%gfph%n irst cutting edge. 10. A

conposi te util iqugndhnigthe hhrdeledecompoéigisags. a first edge, a second edge, a
third edge | ocated on an opposite side of the blade relative to the second
edge, and a fourth edge defining at |east one cutting edge |ocated on an

opposite si desof chhipot ARG IBHRIMR ok Aehil if cladh 1209 8ereinl thé Inc@dd o? RERMAE
metal portions, wherein the first netal portion extends between the frrst

edge and t he. sdbhopempasiteutibtyr knilsrbladenigrtbst compsisercthastap affernsing erurelityerfand
the third querfo c%@sd a;u%lfosrgeg rgati% ﬁt eeelhrg) at .t r at ed toma arﬂn%s0 M\],iet hi n
t he range of " appr oxi mal%l?cf? g %pﬁ?om t'8l geﬁﬁc‘ﬁé‘, SiRa PPRETSEWRd
nmetal portion defposs stiifevigesdih anguetigelanth@dtienescdrtivend dthgusraondaedge
and the third=-edge, ,and is 23 26 APRIL 2006 forned of a tool steel heat
treated to a hdPMIEES HPEhIRE AR theserond MmAPRULPHERTeplylepl one of facilitating

separation of the blades 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
sufficient to remove from the strip a respective portion of the cutting edge that does

not define a score line.

16. A composite utility knife blade as defined in claim 12, wherein the step of separating
the composite strip to form a plurality of utility knife blades includes at least one of:
(i) bending and snapping the composite strip at a plurality of the score lines to
thereby separate the blades from the composite strip; and
(ii) die cutting the composite strip at a plurality of the score lines to thereby

separate the blades from the composite strip.

17. A composite utility knife blade as defined in claim 16, wherein the step of separating

the composite strip to form a plurality of utility knife blades further includes forming

25



Re to approximately 75 Re; a weld region joining the first and second netal
portions and extendi ng between the second edge and the third edge of the
bl ade; and a plurality of score lines axially spaced relative to each ot her

and a plurality of notches, wherein a plurality of the not Fﬁﬂ? h
formed at a juncture of a respective score line and the sé@gﬁg)ne %p@ﬁ

portion to facilitate renoving a respective cutting segnent fromthe bl ade.
11. A conposite utility knife blade as defined in claim1, wherein the
conposite utility knife blade is nade in accordance with a met hod

conpri si ng t heafpbirklaywioh goshesmaxiallyppased delatiyveatn cettoothert indhavbecend mebportén t ool

steel, and an el.gnagat ed .backi nq sStri f.or of . steel and. definin first
o e 2 oe conSLRIBhEERAGEL UtheBhl & B BEe Borchit st ToRitd danthell {1 e
and second si desa r@epativagedrindbidehé fecofdindat potibhh a | ateral edge of the

backing strip; applying thermal energy to the interface between the wire and
the backing strip to weld the wire to the backing strip and, in turn,

formng ac S| ey ¥l £ St Al i :
St cel Dacki g o v OthE WBIBTHAE LG s abidcBin FELA 1 IPORLAInL REBAsiatg,
and a wel d r egilerompositangrip lefobmragduralitg of eclonydnife badepiaciuders leastatof:

treating the co site strip; formun t | f into t d
et al portion. o) ik g e o R8s BRIy of ey P PEURAS ool

cutting edge al ong tépars3d ghe bRide$ REMARTRRSIdRe Sitipidhd and separating the
conposite strip at a plurality of axially spaced |ocations to thereby form

a plurality of coipdiinkimguh¢ composiaistrey Hiwa @&ty of Seraraie jnds iseaments ppd 12,
A conposite utility ife. fi i l. ai i met hod
of making the conpgé'{?tt%gtﬁﬂﬁa? ?ﬁlﬁiﬁg gcgﬁglﬁeeggﬁrlﬁweyréﬁaﬁ%%gagg S%{}éé?lgsfeps of .
scoring the conposite strip at axially spaced | ocations relative to each
other to for %ﬁ luralit %LTSEPre | ines defining a plurality of blade
sections thetehet ite ualify Xnife BladeqmPT¥NEs separating the conposite strip

at a plurality aofist BEreSaQebodd 882, b Qnitdedgbchied @hte{ﬁeopﬁélsit'% 3ldetof A blade

conposite utility knite blades fromthe conposite strip. 13. A conposite
utility knife mbtlaive wsthgefeconsdedse. ehdianfortth efigedefiningiad lpashtone rcaingragest ep

located on an opposite side of the blade relative to the first edge;

first and second metal portions, wherein the first metal portion extends between the
first edge and the second metal portion, and extends between the second edge and the
third edge, and is formed of a steel heat treated to a hardness within the range of
approximately 38 Rc to approximately 52 Re, and the second metal portion defines
the cutting edge and extends between the second edge and the third edge, and is
formed of a tool steel heat treated to a hardness within the range of approximately 60
Rc to approximately 75 Rc; and

a weld region joining the first and second metal portions and extending between the
second edge and the third edge of the blade;

wherein the composite utility knife blade is made in accordance with a method
comprising the following steps:

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,
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of the method of making the conposite utility knife blade includes:

har deni ng the conposite strip; tenpering the hardened conposite strip; and
=quenchi ng the hardened conposite strip. 14. A conposite utility knife bl ade
as defined in claim 12, wherein the nethod of making the conposite utility
knife blade further comprises the step of forming a plurali2¢ APRIL2006s
axially spaced relative to each other in the second netal portion of the
conposite strip, wherein a plurality of the notches are each forned at a
juncture of a respective score line and the second netal portion for at

| east one of facilitafing separation of the blades fromthe cqnposite strip
and defi ni ng tﬁaplgwgﬁégmtﬂ PHEY 1 Hireinkerigre PHRYCRRIthS Hieiddae Srckitgestyp dges.
15. A conposi t g et itlelwi¥e tiht ablifg ripSndShi (08 rhihifd alcmn?af}sitemxgﬁ BEfthidy a
plurality of the notches each extiend laterally into the second netal
portion of the fiesitrdizlgpostieyefcaamdépy lthe sted! thacking stripo a sesamdenétaloportire fegmed p a
respective portion of the cutti .ed t hat, does . .not def.ine score |ine.
16 A compon 8o P eRi ST $4E 48 LuplEaeT oBRls AF BbT ol Rl Rl "< ep
of separating pbhRngonposite strip to forma plurality of utility knife

bl ades includes at |east one of: (i) bending and snapping the conposite
strip at a pl ubsiticptingrthe GRMBRSYE &P nes to thereby separate the bl ades from
t he conposite oK (L4 L€ i . tri,p_a . ality
of the score I?(%{édsl Sﬁtfb%grgﬂbez/fagg@ggn?%e&tg ?ﬁe&&egag?g&ﬁno?nmgﬁé tgrgﬁg%@}lllﬁﬂe%tri p.
17. A conposi t epprokimataly kstrafght biverdecsasard efteal ecutiing cddge nzldfg thdeside of tthe st ep
of separating the conposite strip to forma plurality of utility knife

bl ades further SPHRPES 13’8?%1’ ng 25 26 APRIL 2006 a plurality of notches

axi al |y spaced sgfkbafnkhe comPaaRR SHPAF al pluahs SEEANLy BRiced 1RALIBACR thefeb} he
conposite strip, wherein a plurality of the notches are each forned at a

juncture of aferEspeturelity of cempositeniilisnfnifebladescom the camppwiet stdm whegsin A
conposi te util iy t*s@rgemlt qnaﬁdég%I {0§@,k gp-cl @i m 11, wherein the step of
separating the conposite strip to torma pf’urality of utility knife bl ades
i ncl udes at | east{(iofremirfg a(glyralliyeofcudtthes pxidily spaogabsdlstévestor egphaitha ipltheal ity
of axially spaced |locations to . separate the bI.adecf fromthe conposite
strip; and second mefal portion of the composite sirip and die cutting the composite strip

at a plurality of axially spaced locations to separate the blades from the

composite strip; and

(ii) annealing the composite strip and then blanking the composite strip into a
plurality of separate blade segments, and heat treating and forming the cutting

edges in the separate blade segments.

20. A composite utility knife blade, comprising;

a first edge, a second edge, a third edge located on an opposite side of the blade
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;

first means for forming a wear-resistant metal cutting edge defining a hardness within
the range of approximately 60 Rc to approximately 75 Rc and extending from
approximately the second edge to approximately the third edge;

second means for forming a metal backing to the first means and defining a hardness
within the range of approximately 38 Rc¢ to approximately 52 R, said second means
extending between the first edge and the first means and extending from

approximately the second edge to approximately the third edge; and
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(i1) blanking the conposite strip into a plurality of separate bl ade
segnents, and heat treating and formng the cutting edges in the separate
bl ade segnents. 19. A conposite utility knife blade conprising: a first
edge, a second edge, a third edge |ocated on an opposi ide qf the blade
relative to the second edge, and a fourth edge defini r?éeéi)RHa 2006ne cutti ng
edge located on an opposite side of the blade relative to the first edge;
first and second netal portions, wherein the first nmetal portion extends
between the first edge and the second netal portion, and extends between
the second edge and the third edge, and is fornmed of a steel heat treated
to a hardness Wi w¢lid negibre joining éhofirst amhswridrateatsyar@exRading fppraprionatasdly 52
Rc, and the second mef a e cutti edge and extends

bet ween t he seglg)c Tptch geéggﬁ a]%phomf“ﬁteelycfg §1 elaé%ﬂyt?"glbpagg‘r med of a tool steel
heat treated to a hardness within the range of approximately 60 Rc to
appr oxi mat el ¥b75 Rc; and a weld regl on _joining the first and second netal

portions andZkxd sAaPetteytineknits hlade aedefingd éﬁlcj@nar?(ﬂ) thereim thednigtfges off the he
bl'ade; wher ei nf&aednaogzwﬁ bi€artdt ddinty a 01t i6inP qﬁ&% It @REOS \if'm?d?{f&% Wi th
ol T g an el re 1

a nmethod conprising the f OW ng steps:” provi ongat ed or med
of mear-re5|stanﬂnmﬂmewﬂdamdman el ongat ed backlng strip fornmed of steel and
defining a first side, a second side, and opposing |ateral edges extending
between the first and second sides; placing the wire in contact with a

| at eral edge2;0fAtd?>‘ﬁ1]Jé§ﬁé<'uﬂBtyskrllfeoblaZ@ ad Qe tn 2R0R D RIREIS tﬁm&ﬁ%eaﬁg\er gy

to the interface between the wire and the backi ng strlp to weld the wire to
t he backing st rdieﬁnﬁn@jl approkimrately fshpighh guiting spo skieadisg rrgm op@prqxim@ela thej r st

metal portion ngrm(gdgés/l S?Eo%rﬁ%&lgfﬂ‘?e%ﬂr@@dééo&tl?eb] sSecond netal portion

formed by the wear-r awedreglonjomlngthe
first and second netal portions; heat treatl ng the conposite strip; form ng
into the sec ortlo turn, formn

(O 1
T ot o1 32 o, iy e n@s Bt i hii T Bertiofiy REELge of

the conposite gefirdshit 18RAwo 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. 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 Rc to approximately 52 Re.

26. A method of making a composite utility knife blade, wherein the blade comprises a
first edge, at least one 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 forms a backing extending between the first edge and the second metal
portion and further extending between the second edge and the third edge, and the
second metal portion defines the cutting edge and extends between the second edge

and the third edge; and a weld region joining the first and second metal portions and
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separating the conposite strip at a plurality of axially spaced |ocations to
thereby forma plurality of conposite utility knife blades fromthe
conposite strip, wherein the step of separating inclyd at | east one of:
(i) forming a plurality of notches axially spaced rel 3@%89@5 other in
the second netal portion of the conposite strip and die cutting the
conposite strip at a plurality of axially spaced |locations to separate the
bl ades fromthe conposite strip; and (ii) annealing the conposite strip and
t hen bl anki ng the conposite strip.into a plurality of separate bl ade
segnents, and Hendingdim Appraximatdy edgeond edesitor sprEpximaghsthe thirdwdee epdieat e

bl ade segnents. . ngéﬂqgaqg s il ife blade, conprising: a first
edge, a second bel%%ét,]@a thir h{épglgge%lt}ﬁ)éc%%bes?ﬁon an opposite side of the blade
relative to thersddogad edgdomaddoiavdavuesisanedigel, dad artiankingtstripefosmednstealt t i ng
edge |ocated on .ap.opposi.t ide of the blade relative to the first edge;

1 st means f orHORANRE AIbaRes LarerdAtepsLrrReny i HE s e s Pty B°

har dness W t hi mirstdnd secnggidel; approximately 60 Re to approximately 75 Re and
extending from approximately the second edge to approximately the third
edge; second nmEd#Ing e WtSARTeR§ad Wiktan edpxefdhe backing #épif i r st neans and
defining a har Lt hi j : :

approxi mately g@%@“g @%‘I"?‘ s%g%:ljgﬁég ﬁiﬁ}gﬁtse%%iﬁﬁﬁg%ﬂng@%@k%lgﬂﬁbzﬁﬁgﬁﬁtr%{o "é’?JSe
t he first neanshamndreaxstthetadking stopnandyppriox| fatiigya chepsseandp defyeng @ first

approximately the third edge;. and 27 26 APRI L 2006 g weld regi on jojning the
first and seco%etmo%ﬁ’ﬁ‘%é‘;&% i Sty %"f%}ﬂg&?ﬁfﬁ?’éﬁﬁﬁ‘géﬁ}a] R%&@)@g#ﬁ%@ eto
approxi mat el y t\o@rtéidisht e4Ge Wie, LR B RE8- regbn jOirtTRASIELR Hdl bdebid Katidle

bl ade as defined in claim20, wherein the interface of the first and second
means defines &dURns; joint form ng an approximate line of joinder wthin

the weld regio : 11 1.L.iLky knife blade as defined in claim 20,
&Se{a?@n%ggﬁg ﬁa%gég@b&?e s rp ahli

wherein the fi nes an approxi mately straight cutting edge
ext endi ng fr om fappingxit edseloye tfivet irte abndecedd endtd @EpPoroxhdminetuyn, thenihgiand

edge of the blade. 23. conposite utility klni fe bl a(fle def i neg i r} %I aim
22 wherein theapemxpﬁa yeat&é t wear-resistant steel cutting edge along the side of the

and

composite strip.

27. A method of making a composite utility knife blade as defined in claim 26, wherein
the heat treating includes:
annealing the composite strip;
hardening the annealed composite strip;
tempering the hardened composite strip; and

quenching the hardened composite strip.

28. A method of making a composite utility knife blade as defined in claim 27, further

comprising the step of straightening the annealed composite strip.

29. A method of making a composite utility knife blade as defined in claim 58, wherein
the steps of bending the composite strip on one side of a score line, pressing the
composite strip on the opposite side of the score line and, in turn, breaking the
composite strip along the score line, are repeated for a plurality of score lines to

thereby form a plurality of blades from the composite strip.
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defines at least two facets |ocated on opposite sides of the blade relative
to each other. 24. A conposite utility knife blade as defined in claim 20,
wherein the first neans is fornmed of a tool steel wr lded to the second
means and heat treated to a hardness wthin the range%%¥gél gpﬂﬁtely 60
Re to approximately 75 Re. 25. A conposite utility knife blade as defined in
claim 20, wherein the second neans is fornmed of an alloy steel strip wel ded
to the first neans and heat treated to a hardness wthin the range of
approximately 38 Re to approximtely 52 Re. 26. A nethod of nmaking a
conposite utility knife blade, wherein the blade conprises a first edge, at
| east one cutti dae J ocated on an opposite, side of.the bl ade relative to
the firar edge A iR aifisct ool BRESFL'F bBLF Buiriredin St S odeiiink o
the bl ade rel gflindkiyt f theascoiRCinitg dtige a plursity andlagecentbneeinadl scROr detans,
wherein the first netal portion fornms a backi ng extendi ng between the first
edge and the sdewid bRbVen thp Siade seetigns thfﬂlallaﬁ‘éﬁecg%?'ﬂeﬁﬂiaﬁaroﬁgﬁ%érﬁrapﬁéldébcond
edge and the th t: portion defines the cutting
edge and exten gﬁggﬁﬂggﬁs%ﬂ%ng%%gﬁgﬁgﬁggy@%ﬁ@h?he third edge; and a weld
region joining the first and second netal portions and 28 26 APRI L 2006
extending fr pproxi matel.y the second. .edge_.t roxj mtely. t third edge
of the bl adal 4 R Honsubrp P rge i C R e B e e A f e F et red of
wear -resi st ant gé §ep of &R 1RAGKIPAGitSHtFip Prcli e Bbriah 18d &hposAB&rigeb h AbgE a
first side, a second side, and 3pp05|ng edges extendi ng between the first
and second si dexabpitd8Vaig abere Sy ef thethidknesof the aompasitedyep of t he backi ng
strip; applying thermal energy to the interface between the wire and backi ng
strip to weld the wire to the backing strip and, in turn, formng a

conposi te st B2.pA dedfihod sfgmakifig B sbmpostealtilipokiifeoiadeossndxdinby it blains Beekhdddr ki ng
strip, a second netal gortiqn f or med b% th? wear-resistant, steel wire, and
a wel d region jBY HFMGT 1RENE fletompoa D HiTufst sqoring She sapRosity SHp 19 £ st ng
the conposite srhbfit 48%kofaBEi48Y, Sitthé BRKheQRE HeaGRIpokitd Qriphe second net al
portion and, in turn, formng an approximtely straight wear-resistant

steel cutting edge along the side of the conposite strip.

33. A method of making a composite utility knife blade as defined in claim 27, further

comprising the steps of repeating at least once the steps of tempering and quenching

the hardened composite strip.

34. A method of making a composite utility knife blade 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.

35. A method of making a composite utility blade, wherein the blade comprises a first
edge, at least one 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
forms a backing extending between the first edge and the second metal portion and
further extending between the second edge and the third edge, and the second metal
portion defines the cutting edge and extends between the second edge and the third

edge; and a weld region joining the first and second metal portions and extending
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27. A nmethod of making a conposite utility knife blade as defined in claim
26, wherein the heat treating includes: annealing the conposite strip;

har deni ng the anneal ed conposite strip; tenpering the R%ﬂﬁ d_conposite
strip; and quenching the hardened conposite strip. 282 io&o maki ng a

conposite utility knife blade as defined in claim27, further conprising
the step of straightening the anneal ed conposite strip. 29. A nethod of

maki ng a conposite utility knife blade as defined in claimb58, wherein the
steps of bending the conposite strip on one side of a score Iine, pressing
the conposit e {on ipprametely bpserond eded le@pproxinmsely den tirdiedge afidie blade.tthe n,

breaking the ¢omnasit 5‘%@1‘@%&?@%; he score line, are repeated for a

plurality of score lin forma plurality of blades fromthe
conposite stri proviing6 wARRIdm20 06 wabr-rebistart $rexl, ofd mbhdkine &rip dompesl dfestael i [ ity
kni fe bl ade as defiped in_claim57, wherein a plurality of the score |ines
define a pl uraPf Qefﬁ?lnwaﬁét ¥doa Bhandfde. s"(’j‘Fié’é’P%%EE eeges exleIdHERF B RN 1 he
bl ade sections g dihgd Rlcafesiggct i ons are approxi mately trapezoidal, and each
scrap section is approximately triangular. 31. A method of making a
conposite util piaymgrlihef‘élrbh‘a‘dmt@swctbfann@t qfrﬂift:baakmgsthp,\/\her ein the step of
scoring the conP Slt str |nc %es SG osi.tte strip. to a]&jepth

of about 40%t B]ogt ?er@he g naec§ sbe eep lée E:”oﬁpaélg l}agklg% F‘I%B o 3%

met hod of maki g \mrewmesbatcangtstrip ind, kintire, folrantle AconaiRisiteedipl defiingi mﬁﬁtl
wherein the step of scoring the conposite strip includes scorjng the
conposite stri awfaé Paﬂwapf@ﬁneddﬁry Hp sige! basking strippd srcong el periont ﬂmq@rws}&e of

the conposite %51! Rsisdnt fséeln%ﬁoqnefa QR @% &hg&mgsmfee 14 iah t¥cddl hgeap! ade

as defined in claim27, further  conprisin ps o repeating at | east
once the stepspolftlonerrperl ng and quenching the hardened conposite strip. 34.
A net hod of maFi 92, CO osite utﬁfllty kni fe bl ade as defined in claim 26,
wherein the s EBB 6F "égngy?rHE)osftﬁé energy to the interface of the wire

and backi ng st férhin dg aCledsiesneetaeat @ tHeeagdniEh@tal Gofthm ¥Mid] 8n tt@m! Rembac ki ng
strip. 35. A nethod of naking a conposite utility blade, wher el n_t he bl ade
conpri ses a fi pRRroximately straight wear-resistant steel cutting edge along the side of the
composite strip;
forming a plurality of registration apertures extending through the first metal portion
and axially spaced relative to each other; and
separating at least one of the first and second metal portions with reference to the
registration apertures by inserting a positioning device in at least one aperture to

position the composite strip relative to a separating apparatus.

36. A method of making a composite utility knife blade as defined in claim 26, wherein
the heat treating includes hardening the first metal portion to a surface hardness

within the range of approximately 38 Rc to approximately 52 Re.
37. A method of making a composite utility knife blade as defined in claim 26, wherein
the heat treating includes hardening the second metal portion to a surface hardness

within the range of approximately 60 Rc to approximately 75 Rc.

38. A method of making a composite utility knife blade as defined in claim 26, further

comprising the steps of:
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edge, at | east one cutting edge |ocated on an opposite side of the bl ade
relative to the first edge, a second edge, a third edge | ocated on an
opposite side of the blade relative to the second edge;, firs nd second
metal portions, wherein the first netal portion fornsié‘%kighﬂgogﬁtending
between the first edge and the second netal portion and further extending
bet ween the second edge and the third edge, and the second netal portion
defines the cutting edge and extends between the second edge and the third
edge; and a weld region joining the first and second netal portions and
ext endi ng 30 28uthrRping 2Ge@ N MsaT-Easistapkster mateyio theeotheredariofatig backing strip;
approxi matel y t hi - C j Si t eps
of : providing g&afﬁlg t‘%%&ﬁﬁ%&@tﬁggeﬁ@e@?g? g?}]{a %g%oggﬁ{ﬁ?eg%nftg’% E%lgksl{}ﬁ)g&?ferki?p
formed of st eethesacehddeitd i thgbakingrsaip; ahdle, a second si de, and opposi ng

edges extendi ng between the first and second sides; placing the wire in
contact with afPBHRfedlofast Rae Rseidnte Seprissisapiiisn ﬁ@gﬁt KR by &ifetegrch Bire he

interface bet weenntig, Whin§ a3 ir b Rirdi ot ' :
backing strip andf1 ti n tur n,a fo(r}]?nﬁﬁ@lgmg%%yo%rélgtﬁé#geﬁﬁﬁtmtﬁg cge%nltgtbgge

metal portion Rlongde sde aflibe eamapisithstokiopppsitt themther cottimgredgmet al porti on
formed by the wear-resistant steel wire, and a weld region joining the
first and second netal portions; heat treating the conposite strip; form ng

at | east one3d acaiettiodtod rhdkingSe eangbsite ludilitydaifei tdatean diefibéd inldlfim S whefgn an
approxi mately strai ght wear-resistant steel cutting edge along the side of
the conposit etft stEp.of fspimethcacommesiss stip weludeyfaming p gkompline defining an

ext endi ng throggmnkggn@kgg&Igg%g e&ﬂﬁ%hﬁﬂPt@ﬂ%ﬁ?éb@"y spaced relative to

each other; and separating at |east one of t irst and second net al
portions with reference to the registration apertures by inserting a

posi tioning vi ce i | east one aperture.t osition. the conposite, strip
o ative 1o 4 obgh flmafRli e Be bl iR ouPaFin it Biag® SoRBRbga BB
utility knife bigdet rastdat cin€dg efigeClbadted @ban vhiRIsRE Bide b theltBdle rElagod fonBe

i ncl udes hardening the first netal portion to a surface hardness. within the
range of approi‘f‘ﬁ*rﬁfl&q»?SS‘B’“ﬁ{@dg%aélﬂiﬁfﬁﬂ&eﬁ%ﬂalﬂd)Pn@? qreosite side of the blade relative

to the second edge; first and second metal portions, wherein the first metal portion
forms a backing extending between the first edge and the second metal portion and
further extending between the second edge and the third edge, and the second metal
portion defines the cutting edge and extends between the second edge and the third
edge; and a weld region joining the first and second metal portions and extending
from approximately the second edge to approximately the third edge of the blade, the
method comprising the steps of:

providing a wire formed of wear-resistant steel, and a backing strip formed of steel
and defining a first side, a second side, and opposing edges extending between the
first and second sides;

placing the wire in contact with an edge of the backing strip;

applying thermal energy to the interface between the wire and backing strip to weld
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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37. A nethod of making a conposite utility knife blade as defined in claim
26, wherein the heat treating includes hardening the second netal portion
to a surface hardness wthin the range of approxinatel*ugg 56
approximately 75 Rc. 38. A nethod of nmaking a conposité ﬁﬁﬁy 06t e bl ade
as defined in claim26, further conprising the steps of 31 26 APRIL 2006
butt joining a second wear-resistant steel wire to the other edge of the
backing strip; applying thernmal energy to the interface of the second wire
and backing strip to weld the second wire to the backing strip; and form ng
at Ieast one f dewningrattigast \w/eerfaqeeg'it@ttbemsecenéemet@dgmﬁmmbdmbwm Hermseg end

wre Lo N Yo Q2586070 A0RQATILE) Y SHLALANT MR O CghS LR St o

cuttlng edge & st detof "the conp05| he oth

cutting edge. 3$nm6mﬁeﬂﬁgd of making a conp05|te utility knlfe blade as
defined in claim57, wherein the step of s¢oring the conposite strjp

i ncl udes for m nGOAN&EECRMPPSIE SHIT ARG spaced ﬂf&?ﬁ‘ﬂ'@deléﬂtﬁ © AR Athehe fPE‘h@e of
about 50 to abqiitrafQ-or4lre AndEt hod of meking a conposite utility blade
wherein the bl ade conprises a first edge, at |east one cutting edge | ocated
on an opposite fsmhegcaf plukadith o detched atiaNye spased heative tostacbdgber ia thesernddedge,

a third edge Ioc posite side of the bla to th
second edge; fer% (Fﬁoge26ﬁ‘g CREPATe PR § %rel%é’h htyt(ﬁ mpg@e%{e ?aCh
portion forns farmaciangndtuct endidigeciot vRedlitdwndfithd sbordlgetaPpsitibiiangecond
metal portion and further extendi ng between the second edge and the third

edge, and the sgéEQiﬁ’(H’%rﬁleaqomP&élﬂ‘% FoR At Pheadity BE 2xiatly ispeped deetiantl e KeeRys
bet ween t he Se ﬂ.ﬁﬁltg%gcérgﬁshpHﬁlgt%tbgégg§froﬁqg?@mﬂ}f‘dsge £tﬁ ion joining the

first and seco rtirons an I ng om-appr ox nately t he second
edge to apprOX|nater the third edge of the blade, the nethod conprising

St 1 p 1 or mact* bt Actassrose AL Bk e of 4o bR i 5 C0tnsi Gheyig oot 10

opposi ng edges @xfi@N{di foEndAWERDI b8 wikd E8EndiIfr&RGRPRIxIhAlES, th@és’é@ﬁméﬂg%he
wire in contact wwth an edge of the backing strlg appl yi ng thernmal energy
F

to the interfade asewe%elvﬁhﬁ thitdedgp af ﬁladmdega@i ;boqlétem}ewae iy weldgg fetheo t he
backing strip agdy et {goition HR6TEHIG: theCRBRORGIS Ao RnfE! 20188t Bnd igfdihd

surface defining the cutting edge of the blade.

42. A composite utility knife blade as defined in claim 41, wherein the first metal portion
is formed by a steel sheet defining an approximately planar first side, an
approximately planar second side opposite the first side, and back and front edges
extending between the first and second sides and wherein the tool steel wire is welded

to the front edge of the first metal portion throughout the weld region.

43, A composite utility knife blade as defined in claim 42, wherein the steel sheet is

formed of spring steel.

44. A composite utility knife blade as defined in claim 42, wherein the blade is shatter-
proof.

45. A composite utility knife blade as defined in claim 20, wherein the second means is

formed by a tool steel wire extending from approximately the second edge to
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metal portion formed by the steel backing strip, a second netal portion
formed by the wear-resistant steel wire, and a weld region joining the
first and second netal portions; heat treating the co%gﬁ trip; 32 26
APRI L 2006 formng at |east one facet into the second ﬁbﬁt&ﬂ&ﬁ and, in
turn, formng an approximately straight wear-resistant steel cutting edge
along the side of the <conposite strip; scoring the conposite strip at
axially spaced locations relative to each other to forma plurality of

score lines; formn lurality of ches i a aced re atlv to each
other in the s@BBRAMHEYL ‘SHPF groighe S @B%P@est iR, 18 Wﬁ{é’f’ gt frst
plurality of thgeaR@tiEbEhodl ﬁleeﬁé?@ re%uﬁ'f AROinglud&s AtYBGt Uhé g'R)funé slRREehing
score line and the second netal P ion; and separating the conposite strip

at a plurality thf cutiggdgy of peddaticl ocati ons to thereby forma plurality of
conposite utility blades fromthe conposite strip. 41. A conposite utility
kni fe blade as defined in claim1l, wherein the second netal portion is

formed by a 4&oh dhpebitenitilery eife rilidetesf defied BPERih M8} @lhyreihehesepf@arRdge to
approximately the third edge of the blade, and the tool steel wire is welded

to the fir st rreEegd Bor steel rﬁht:%rd@ﬁglﬁétﬂfl apwrexmtqiy pegrofrshpide. sRcapopeEnaigly | east
one ground Bﬁﬁag?séésﬁd g4 9 eﬁ(ﬁgﬁe ﬁ)létfﬁét@ aQﬂ? aﬁ&]ﬁoﬁtl efagé‘s ex‘%&\dlr@ HeRygpSi te

utility knife e as |nca|m erelnt I'rst portion
is formed by atht et amhwbn@eiﬂesman@waﬁremppc ol wetlewire i welded fo nhstfrost aige an

approxi mately pl second side opposite the first side, and back and front
edges ext endi ﬁé%ﬁ%’&?ﬁ"ﬁ O¥% é‘f& 'ktrgglé’ﬂd si des and wherein the tool

steel wire is welded to the front edge of the first netal portion
throughout the weld region. 43. A conposite utility knife blade as defined
in claim 42, 4hdrenmposieutlitydmifsrilade assdefmed i ¢lam 46 rwheaeis the Steelasheet s
conposite ut| | ig as defined in claim42, wherein the blade is
shatter- proof. QA/{%JSQJX Ero %ghﬁte utility knife blade as defined in claim 20,
wherein the second neans is forned by a tool steel wire extending from
appr oxi nat el XS.tX' %orsn}eags?tre]: thﬁlt)g Emtfe blade as defined in claim 46, wherein the blade is shatter-

proof.

49. A plurality of composite utility knife blades, each blade as defined in claim 1,
wherein the plurality of blades are formed integral with each other in a strip, the back
edge of each blade is defined by a first edge of the strip, the cutting edge of each
blade is defined by a second edge of the strip, and the side edges of each blade are
defined by score lines axially spaced relative to each other on the strip and extending

between the first and second edges of the strip.

50. A plurality of composite utility knife blades each blade comprising:
a first edge, a second edge, a third edge located on an opposite side of the blade
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;
first and second metal portions, wherein the first metal portion extends between the
first edge and the second metal portion, and extends between the second edge and the
third edge, and is formed of a steel heat treated to a hardness within the range of

approximately 38 Re to approximately 52 Rc, and the second metal portion defines
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33 26 APRIL 2006 approximately the third edge of the blade, and the tool
steel wire is welded to the first neans throughout the weld region and

i ncludes at |east one ground surface defining the cut tigglpigif of the

bl ade. 46. A conposite utility knife blade as defined i 2006wher ei n
the first nmeans is formed by a steel sheet defining an approxi mately planar
first side, an approximately planar second side opposite the first side,
and back and front edges extending between the first and second sides, and
wherein the tool steel wire is welded to the front edge of the first neans
t hr oughout t he thelutting gidge and zxteAdc betpesi e sicbhd eygk and ehebihardeedgs, abdf isned

compost {e Ut i 1 D HHTAR08) S5 "5 (e hEa PPAPER AT AR i S AR RAD | <

shatter- proof .Rd@.approRimutélyi76Rephndconposite utility knife bl ades, each
bl ade as defined in claim1, wherein the plurality of blades are forned
integral with cawplddesien Jqipng thy fifspand spsonthpetal eeyEns AN EXPNARLBWES! Wef i ned

by a first edge nﬁtelagtﬁgﬂlgth"?k%%ﬁggf&gggdgdge of each blade is defined by
p, e si

a second edge o e edges of each blade are defined by
score lines axwe]ielrgm ﬂmﬂeﬂht}edfaﬂédceaxtecfoﬁmﬁhnmgfaemmreatlhatheﬁ ihi apstrdgsy dhesbdckendi Ng

between the first and second 50. A Iura,llt of
conposi te util % RAFT B‘Fgﬁéssg%‘g‘%%%laa Bt Eé)ﬁ?pgf;g‘ﬁrf@"p’é ¢ crEpe gdgRof ¢checond

edge, a third efgr ik aeab&dbPR s&dn@RAES bt ﬁie%mbe a8k thdgableagls ofresd}ﬁszweearteo the
second edge, and a fourth edge definin east one cutting edge |ocated

on an opposi t e dfided bf sqor@lmﬂsaideﬂlb@pmegwdam toleactt pthet orethg stripf dndsxteadidg
second net al poDreL M Sne an%'s@fén}&eed%éso%tthenﬁ}éﬁ‘ ortion extends between the
5%

first edge and the secon ends between the second edge
and the third tedgep faﬁﬁiingShef plmmq, off bladestfegherhiR@ihed & paxtuedy bﬂn@tc]iaradi‘aﬂgs
within the range of I’OXI %@Rctoaprox mat el y ? and the
second net al pépeqeenfe Pf 6.2 e bR EcroBiEen an dee] H@“’Bd@ ougpfd @xthends

between the seqgRf,&AFe BRGNS RIRE 2AE88 se@RE nheal pBﬁEdEEd of a tool steel
heat treated to a hardness within the range of approximately 60

51. A plurality of composite utility knife blades as defined in claim 50, wherein each
notch extends along the respective score line at least throughout the second metal

portion thereof.

52. A plurality of composite utility knife blades each blade comprising:

a first edge, a second edge, a third edge located on an opposite side of the blade
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;

first and second metal portions, wherein the first metal portion extends between the
first edge and the second metal portion, and extends between the second edge and the
third edge, and is formed of a steel heat treated to a hardness within the range of
approximately 38 Rc to approximately 52 Rc, and the second metal portion defines
the cutting edge and extends between the second edge and the third edge, and is
formed of a tool steel heat treated to a hardness within the range of approximately 60
Rc to approximately 75 Rc; and

a weld region joining the first and second metal portions and extending between the

second edge and the third edge of the blade;
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Re to approximately 75 Re; and a weld region joining the first and second
nmetal portions and extendi ng between the second edge and the third edge of
the bl ade; wherein the plurality of blades are forned integral with each
other in a strip, the back edge of each blade is defiﬂédAiblﬂLZOQGt edge of
the strip, the cutting edge of each blade is defined by a second edge of
the strip, and the side edges of each blade are defined by score |ines
axially spaced relative to each other on the strip and extending between
the first and second edges of the strip; and the strip formng the plurality
of bl ades furthehergisitheakiralityp{ipladestage %m%tr&m veifti edchpthes ine sty &F hedkve to
each al ong the IS, | .at . J.n f of a
Fespective scorSor e and i SeFRAPTE A osBe of Sl el PR
conposi te utiliblydkisidefinbd g esecamddefe né chei srigs | saplnrahid; ofiindereatione aedaxisibt ch

extends along the respective score |jne at |east throyghout fhe second netal
portion ther eof SPag TERINE 1p foph Pthsy alf’Bﬁﬁ@% F‘f“@“‘ztefig‘?’ti?glﬁﬁf’l? dndsniggen cxispds

bl ade conpri si n@roghfhd fbofbigel foregeond edge, a third edge | ocated on an
opposite side of the blade relative to the second edge, and a fourth edge

defining at | east one cutting edge |ocated on an opposite side of the bl ade

relative to the ,f] . - first .and, sec met al r.tions, rei.n the
(Trat motar por t phEior 8PEemibd® A REE PR SR ' PRE el st
portion, and exindedsidet wee féicofacppxangeyariapdiamotdhi rd edge, and is

formed of a steel heat treated to a hardness within the range of
approximately 38 Re to approximately 52 Rc, and the second netal portion

defines the sqUhtdJathoSild 6 Rl hnfi toBIES:s REENEER iR ’P,%ﬂﬁ'ﬂ &ggﬁlgaaﬁ uFaﬂf‘y qhird
I 0 a hardness t

edge, and is forned of a tool steel heat treated to I'n the
range of appr oxicoet ey a3krllyRpaded relpfiveoto emah ether, 7ABhdRein adjrdert seededinee defone

joining the first and second netal portions and t endj ng, be en the
second edge and’ ef%eég‘f%?ur%@n%%dég SO Set%BrlegéglgFe%ﬁngé‘e%eﬂgEﬁ@%ﬁ%%reé‘f Plithe
plurality of blgdesityasesdoss ek foneR@yrakh rédpetiiveadiing &de depmantSdndi fpodehd back
edge of each blade is defined by a first edge of the strip, the cutting edge
of each bl ade 3%AGREGUEHRE g5gc scessabivgudge of the strip, a plurality of
indentations are axially

55. A composite utility knife blade as defined in claim 54, wherein the blade is manually

engageable and breakable at a plurality of score lines.

56. A method of making a composite utility knife blade as defined in claim 26, further
comprising separating the composite strip at a plurality of axially spaced locations to

thereby form a plurality of composite utility blades from the composite strip.

57. A method of making a composite utility knife blade as defined in claim 56, further
comprising scoring the composite strip at axially spaced locations relative to each

other to form a plurality of score lines.

58. A method of making a composite utility knife blade as defined in claim 57, wherein a
plurality of the score lines define a plurality of blade sections and scrap sections
located between the blade sections, and further comprising 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
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spaced relative to each other along the second edge, and each indentation
extends through the second netal portion. 53. A plurality of conposite
utility knife blades as defined in claimb52, wherein each indentationis in
the formof an approximately v-shaped notch. 54. A coq? ite utility knife
bl ade as defined in claim1, further defining a plural é?;P L 2086¢ | i nes
axially spaced relative to each other, wherein adjacent score |lines define
respective cutting edge segnents therebetween, and the blade is breakabl e at
each of a plurality of score lines to renove a respective cutting edge
segnent and expose an adjacent cutting edge segnent for use. 55. A
conposi te util ilng krinftamppbeedls thesblgds pevéian javay [fepmriiBdbeniiieprisertichaldsedbie | s
manual |y enga akable at a plurality of score lines. 56. A

met hod of maki %%92‘!‘@8%%%?[‘% utility knife blade as defined in claim 26,
further conprising separating the conposite strip at a plurality of axially
spaced Iocah%? s to Ihereb&nfo ma plurality of conposite utility bl ades

from the conpb<i (EMROsHs pilitgnifoblade, BYPH$INSraki ng a conposite utility knife

bl ade as defi ngdyisneddeak Meabhd {dge! PeKira Eﬂ’é@p%.bﬁis@gn%oéﬂﬁ%gité B8 GPTROBIbE
strip at axially spaced locations relative to each other to forma

plurality of scdatevel fonths.ses®d Algeerndd bhrthekigngetiniopmpdsist eneitciriting yedgmi f e
bl ade as defined jn claimb57, er.ei lurality.o he score |ines define
a plurality of%ﬁ?§§@n§85?P%%§Sgﬁﬁf§§&§%6§§8?v%ﬂ§hyﬁﬁggﬁﬁd bet ween t he bl ade
sections, and ffkyitahgseiphdsl pugutRNOhaginathe fe@Shet@Ngori6d aptendsSiedivén the
outwardly relative to a plane of the conposite strip on_one side of a

respective scé"ir% eggand thpsecopd il goring, %’érﬁﬁ%‘fi‘i E‘_’t‘é’ﬁ?‘l thesprond cdppadithe si de
of the respect iy &0l e 3ofl nftlifpbriRA%ids IR Lftind fide!thl extRh 8l (R Y ade

section away from ent scrap section along spective score |ine.
59. A conposi t ecagnd ledgeyankrthé thirdledge thecfmypmetsl paytiomistforreed eftgucel heas seved]

dge, a third edge. | d ite side af the blad .t i
Cecand edge,  aR T Ot g T oA h B oG PPEREC: ARt G ERya et e

on an opposi t e heitdRael 1d NeecohdBRdfich plehtéihb tHeTh s Hatdlesgda®; first and
second netal portions, wherein the first netal portion extends between the

first edge and at'ad sesahipinag e tyst andascondmetalprfions Huh el ingetessdhy edge
and the second edge and the third edge of the blade.

60. A composite utility knife blade as defined in claim 59, wherein the first metal portion

is formed of spring steel, and the second metal portion is formed of tool steel.

61. A composite utility knife blade as defined in claim 59, wherein the first metal portion
is formed of a steel heat treated to a first hardness within the range of approximately

38 Rc to approximately 52 Rec.

62. A composite utility knife blade as defined in claim 59, wherein the second metal
portion is formed of a steel heat treated to a second hardness within the range of

approximately 60 Re to approximately 75 Re.

63. A composite utility knife blade as defined in claim 59, wherein the first, second, third
and fourth edges of the blade define one of an approximately trapezoidal shape, an

approximately rectangular shape, and an approximately parallelogram shape.

37



third edge, the second netal portion defines the cutting edge and extends
between the second edge and the third edge, the first netal portion is
formed of a steel heat treated to a first hardness, and the second netal

portion is fornmed of a wear-resistant steel heat tre ]g cond
hardness greater than the first hardness; and a weld r i ﬁg t he

first and second netal portions and extending between the second edge and
the third edge of the blade. 60. A conposite utility knife blade as defi ned
in claimb59, wherein the first netal portion is fornmed of spring steel, and
the second netal portion is formed of tool steel. 61. A conposite utility
kni fe bl ade &% Aepinpesiteiwiliey iifp iHade agrdefipdin deint §9.durthestdgfinipgrat plomlityiod
formed of a st - - f n Wt R range
appr oxi mat ol y SRR sUAEE LR BBl B3hel BHED SRl bt A P Mos o

bl ade as def i nadspiectivelcaiting®=dge vdgeteaisnhdrbietsanpnd e balde ipotikadi at sachef sed of
a steel heat tr?ated to a second hardness within the range of %pproxinately
60 Rc to appr o WA §f SPEreRes 4a remo et FSRIANe P INNESHek AFgMEenb 2Ad €XRese @Bf i ned

in claimb59, wharelh chitggbligslegmemaBngle. third and fourth edges of the blade
define one of an approximtely trapezoidal shape, an approxinmately

rect angul ar shape, and an approxi mately parall el ogram shape. 37 26 APRIL

2006 64, A i i 1ity knife bl ade as defined in claim59. f
defining a phararresodt bbbt nieds3hndy Tyt e AP emiiadi e,

wher ei n adj acenhgsgeatleahd heskadafdtaluralaspesdore/BnegUt t i Ng edge segnents
t herebetween, and the blade is breakable at each of a plurality of score
lines to renbve a respective cutting edge segnent and expose an adj acent

cutting edgegs e .copposite utility knife blade as defi ned
L

in claim®64, whe eis engageabl e and breakable at a
plurality of scofistkdgees. se6énd edgeorpbsd tedgaitdchiet yonbéradppasoesidesofie béadki r st

edge, a second edge, .a.third edge | ocated on an osite side of the plade
relative to t hégggﬁéoﬁodﬂbed_ﬁ%?mgﬁggea al"gd‘r fwﬂga‘gd%eo‘%?‘gmgn@l 1595t MGGt t i ng
edge |ocated Qcadl PAPpbSteSidbofalie Blhd llabdeto Bt atd ¥@ed 0 the first edge;
first and second netal portions, wherein the first nmetal portion extends

bet ween the fifirstandggeondrgeteheortions veherpit Bie fsh pighporign ctendhbeiweer heen
the second edgeﬁrﬁr%gé B the second metal portion, and extends between the second edge and the

third edge, the second metal portion defines the cutting edge and extends between the
second edge and the third edge, the first metal portion is formed of a steel heat treated
to a first hardness, and the second metal portion is formed of a wear-resistant steel
heat treated to a second hardness greater than the first hardness;

a weld region joining the first and second metal portions and extending between the
second edge and the third edge of the blade;

a plurality of score lines axially spaced relative to each other, wherein adjacent score
lines define respective cutting edge segments therebetween, and the blade is
breakable at each of a plurality of score lines to remove a respective cutting edge
segment and expose an adjacent cutting edge segment for use; and

a plurality of notches, wherein each of a plurality of notches is formed at a juncture of
a respective score line and the second metal portion to facilitate separating a

respective cutting segment from the blade.

67. A composite utility knife blade as defined in claim 59, wherein the second metal

portion is formed by a tool steel wire, and the tool steel wire is welded to the first
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third edge, the second netal portion defines the cutting edge and extends
between the second edge and the third edge, the first netal portion is
formed of a steel heat treated to a first hardness, and the second netal
portion is fornmed of a wear-resistant steel heat tre a ond
har dness greater than the first hardness; a weld regi (aﬁt?e A‘.tﬁallnaf’ﬁ e first
and second netal portions and extendi ng between the second edge and the
third edge of the blade; a plurality of score lines axially spaced rel ative
to each other, wherein adjacent score |ines define respective cutting edge
segnents therebetween, and the blade is breakable at each of a plurality of
score |ines tomeehpodion theygeat ithe weld tegivg andgacludesgatelaast amd geoyrdserfage

adj acent cutti f Qr ;.and a plurality of notches, wherein
each of a plura llnﬁf §?§ﬁgﬁgﬁ‘§e‘§ Olqsthef%g?drgéd at a juncture of a respective
score line and the second netal portion to facilitate separating a
respective cutting segnent fromthe blade, 67. A conposite utility knife

bl ade as defqlénécFomPOE‘?ea‘?tﬂi%g?l?%lé?ee?W%ﬁéd YA hvthgrein Ht?rfirﬁtdﬁetﬁgooﬁ&nrmd by
a tool steel Wsrgmd shiify 4109 and tR&kecoMd RethHoMRirS YornRdldtg stdel flat 38t
APRI L 2006 net gl porti S?\ f%w ouéﬁout t?\e weel d%)rcegi on %nd inclsuges at% east
one ground sur foag escouéhardnesy witkindhg tange) o€ dgproximatdhe 60| Redte. appdaximatelyrijdosi t e
utility knife phlade as defined in claimb59, wherein the first netal portion
is formed of spfi ng steel and the second netal portion is forned of a steel
heat treated to a second hardness within the range of approximtely 60 Rc
to approximately 75 Rc. 69. A cogé)si te . utility knife blade, conprising:
first means Pof PBPRFiFHIHEFC Blads sdBpfisitgat al cutting edge defining a first
hardness wi t hisny 1hgnd RRGEmARe FRRLPXISIREE et B Qufihg e LS Re;
second neans fér or?ﬁr ng a sﬁ%\ttera- prsg%gn fl-)ﬁaécﬁd Hgtj ?o gﬁgpﬁ@r&%t ﬁgtaﬁrég%gﬁsd
defining a sewtha tharadgeskappessmathyroOtRietofapprokinaeigiéds; and a wel d regi on
joining the first and second neans 0. A.conposite utility knife_.blade as
defined in cl a?eW%gTeWeﬁ)égmlﬂ% afsp?tgef'pﬁ%ogﬁjgmg&foeﬁﬁsé# 'gpﬂdo‘% HEEA y one
side edge to agpemKhdFaich lesathah BRIfirsildeinedgendf the bl ade.

a weld region joining the first and second means.

70. A composite utility knife blade as defined in claim 69, wherein the first means
extends from approximately one side edge to approximately another side edge of the
blade.

71. A composite utility knife blade as defined in claim 69, wherein the second means
extends between a back edge and the first means, and extends from approximately

one side edge to approximately another side edge of the blade.

72. A composite utility knife blade as defined in claim 69, 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.
73. A composite utility knife blade as defined in claim 69, 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 Rc to approximately 52 Re.
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71. A conposite utility knife blade as defined in claim®69, wherein the
second neans extends between a back edge and the first neans, and extends
fromapproxinmately one side edge to approximtely an Y ge of the
bl ade. 72. A conposite utility knife blade as defi ned(ﬁé‘ig@[mg wherein
the first neans is fornmed of a tool steel wire welded to the second neans
and heat treated to a hardness w thin the range of approximtely 60 Rc to
approximately 75 Rc. 73. A conposite utility knife blade as defined in claim
69, wherein the second neans is forned of an alloy steel strip welded to
the first nedhdA esndpdsgatutitinelatifecdlide & dedinethesdaim\b®,hiviter¢inehe periphenfof the

approxi matel y Rc .t.0 approxi.mately 52 Rc, 39 26 APRI.L 2006 74. A conposite
utility knife %ﬁ‘gaedﬁﬁ’%e?‘?%e‘)&_ Ph @ﬁ’é?’?ﬁn%%}y \ﬁﬁ@?@l#lt ﬁlng,erainpﬁgpryma}ateg e

bl ade defines er@n@filaféhapBRAO%H gpﬁr@;kimaten)amzlwl@%ﬂmm@ptae, an approximately
rect angul ar shape, and an approximately parall el ogram shape. 75. A conposite
utility knife blade as defined in claim69, further conprising neans for
defining a ral TN : ld owi ng
manual br eaage” SpPoeRS oo R SERRET AR, & Sl Rl Beal 0 0
an adj acent cutltfimigg aqdgelityagneningf @ipge ssgmenfSon fheColaposid Eorudllolviigymbmiaf e

bl ade as defined jn cla m 75, wherein said ns.is. a lurality of score
lines axially gf?&k"egﬂ Orfgll‘%i’l?a’eatte@&é%’lc‘hplﬁf%@ ggﬁci‘t}?éls e ﬁﬂg{se 77 adjACHHRYHLS ¢ e
strip for neki ggpeephbftabi sk, of conposite utility knife blades in an
apparatus including a thermal energy source for welding the conposite strinp,
a positioning device for positioning the conposite strip, and a separating
apparatus f 4.Ng,. ite i Lity i b fr anot her on
Che strip,  wisr/Stangsls SBhIaEeRAR, i althleh Y] 15 PhEEE HERY gL
edge, at | east phnditgof dcorgired geiallpspatabirelatine &caop pihet betieitdaieof the bl ade
relative to the first edge, a second edge, and a third edge |ocated on an
opposite side of the blade relative to the second edge, the conposite strip
conpri sing: & A r3peHaCstBP Ko ndkBRSE PRSI Wi ddiboRO&1iliRC RLIRI bRAeAR an
opposite side of the conposite strip relative to the first edge; first and
second netal pépRraradws inaibingianthemmealf enesdy stred fgrowelding ther pempositacitiimga
extending bet ween, i GLidd ot #98uaT, A%oRPEANT IR Bl PYpbRR AfpaiAiTor

conposite

separating one composite utility knife blade from another on the strip, wherein each
composite utility knife blade comprises a first edge, at least one cutting edge located
on an opposite side of the blade relative to the first edge, a second edge, and a third
edge located on an opposite side of the blade relative to the second edge, the
composite strip comprising:

a first edge and at least one cutting edge located on an opposite side of the composite
strip relative to the first edge;

first and second metal portions, wherein the first metal portion forms a backing
extending between the first edge and the second metal portion of each composite
utility knife blade, and is defined by a backing strip formed of steel and defining a
first side, a second side, and opposing edges extending between the first and second
sides, and the second metal portion defines the cutting edge and extends between the
second edge and the third edge of each composite utility knife blade, and is defined
by a wire formed of wear-resistant steel that is placed in contact with an edge of the
backing strip and is welded to the backing strip by applying thermal energy from the

thermal energy source to the interface between the wire and backing strip to thereby
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utility knife blade, and is defined by a backing strip forned of steel and
defining a first side, a second side, and opposi ng edges extendi ng between
the first and second sides, and the second netal portio i t he
cutting edge and extends between the second edge andaﬁth&ﬁﬁ¥£8é@ge of each
conposite utility knife blade, and is defined by a wire forned of

wear -resistant steel that is placed in contact wwth an edge of the backing
strip and is welded to the backing strip by applying thermal energy fromthe

thermal energy source to the interface between the wire and backing strip to
thereby 40 26 KPR the zompofisrsiin Aefiiegihedirstemetal postiere farmied yttheeste¢lbaekingt al
portion formed b E}l&ese§§1%e e{f&?ﬁgﬁi%ﬂ f ﬁﬁefd:,@i glte'lseai?@s?é?ﬂnﬁ?ée%il%o&ﬁ QQve!cPr med
by the wear-resistant steel wre, and a region joining the frrst and
second netal pesgidrgnmingihe fiedt and feeomdmpbpdreos rip i s heat treated such that
the second netal or%ion def.i nes ,%]surface ardngés reater. than éQF
surface har dned&etsin PREOFPPELe SR ig heplrgaicdisuch fhat D serrpdiaeial PYden Jebhes

defines at |eag,0ne hamels i BOsFRRE AXARE of bhe%ir;&%élﬁltportm@r -resi stant
steel cutting edge along the side of the conposite strip; and the first

met al portion thefsenwsl metpl portibn tdefinsk at legitome dadeb formpreg anuargpsoXaxeighitagght

t her et hr ough aqp a%iﬁéhytgﬁaggd r %% kyq égdgaﬁ£ othe%ifgﬁ.[e&Fiving t he
posi tioni ng deVICES TR AT 2de § ébér?ure o %8%???6% ﬁ%aconposite strip
relative to thenesepar aletalgporfippadefings 2plursiapasftregivididnt bgerfiegakaktiditg
apparatus at |least one of the first and, second netal portions of qne
conposi te util theethpgleand agally seaced adeher togsack pehes g 1sceiyinghe @paEtianee t o

the registrati qp,;aPfrd Was: on%japerture to position the composite strip relative to the separating
apparatus and separate with the separating apparatus at least one of the first and

second metal portions of one composite utility knife blade from another on the strip

with reference to the registration aperture.
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