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COLORED RAZOR BLADES This invention relates to razor

bl ades and processes for manufacturing razor bl ades,
wa@pabsmeo7e3 particularly to col ored razor bl adespCREZINS/017718

bl ades are typically formed of a suitable netallic

sheet material such as stainless steel, which is slit

to a desired width and heat-tteated to harden the

netal . The hardeni ng operation utilizes a high

t enper at ure fur nacEOLPRER RAZORELADERY be exposed to

tenperatures .greater .than 1100C f or to 10 .

ol | owed BdOERGH M SAPeEr A Bom g obasUPT TR MEgydne
rdz3r Blgﬁ&?%@ﬁoWu%@-togb%rﬁ%bMaﬁgge typically has

a wedge’s con

ape figuration with an ultimate tip )
havi ng a Ragbridades s typisallydboned dfz0mitablg setdlissheet yaterial

about 200 - 300 angstrons., Varioys caatings be
sugh ¥ istanless steple WEIFDLS HY fRAJEST eéwlﬂﬁ%?&ﬁgieéﬁ'gﬁ%%% fatden the
ti ; Eﬂ:nl]g gl Jes ANBH PORYSattliAMRNMe, where the metal
m%?aergﬁ%ﬁ?l? e gﬁ%gﬂﬁ(ﬁ{%ﬂés materi al ,ani tri deg,W
n@fbbiedgssed QXictgranires greater dmndrl 604 foempapdDiseebnds, fohewed by
cutting edge or the ultimate tip to inprove strength,
qeenchivgi on resi stance and shaving ability. Interlayers

of niobiu Lan Qi hal amRictitind ed
I Npr ovi ngmtf%%eh%{an ﬁ;ﬁr%lgttﬂ%eégjﬁgﬁ:% su gltﬁtlgtbze}&t ypi cal Ir{% ooee
typicall hesswet@edhapehebrfigeratian evithamtiltigate tif having a radius less than

pol yt et raf i uor oet hyl ene éPTFE) outer |ayer can be used
abayt J POV pegstomSce-B o AbFW dQe t 38R 204SOM%- | npor t ant  t hat

t hese coatj ngs be.appli r t '
processi né}aélg'éspgo%%g%élfifg? %@g{gdgﬁ%@%&g{ﬁf@g?eﬁ?{ %&Fﬂ w hard
cb QRS SR i@l hiefphotOdikiaid, tdendirlderathony DA eneelial,
steel is not tenpered. If the steel isteqng)_ere it )
nitiiflds, taybides, osidenpriersavicanis afiep applieddethoFHipg qryhe ultimate

duri ng use. anples of razor b . | -t
G UBRETE SR SPBORRL Do LT A PE AL dni8ers pEmobium
o'g aggnﬁm %@ﬁt@ﬁ%&&&ial@c%gaﬁd 30RiprSvikBthe BERinlbBISer0h8;
, 032, 243; 5, 497,550; 5,940, 975; 5,669, 144; EP

sBE8 2R3 typicatiy stRBksO L€ 388 the Wridcloatnrgs. wep@thraﬂuoroethylene

i ncorporated by reference. . The .present invention

(BFER) %@ﬁﬁﬁiﬁﬁg Bf uzrddo PRAEdS ﬁ’fflgrﬁ%e%ga&o& ored coating,

I.e., a cqakj ﬁo&%\(itﬂbgt}%s@%é?ﬁlgéjbé hgiieat anliraanotiee post-

u

color of the erlying blade naterial. The term -
hieiehiap eelcessngis e Hegreeformed, nodardefficiintly by tangperature conditions

i ncludi ng_bl ack and white. The col or c . .
spiy M deraaemamned Hes e egny Cff s tFs) it fmpered it will ose

itgI %lafcﬁnggs' aga%%l not perform properly during use.

Examples of razor blade cutting edge structures and processes of
manufacture are described in U.S. Patents Nos. 5,295,305; 5,232,568; 4,933,058,
5,032,243, 5,497,550, 5,940,975; 5,669,144, EP 0591334, and PCT 92/03330, which

are hereby incorporated by reference.

The present invention provides razor blades that include a colored
coating, i.e., a coating having a color different from the color of the underlying blade
material. The term "colored" as used herein, includes all colors, including black and
white. The colored coating provides a desirable aesthetic effect, without deleteriously
affecting the performance or physical properties of the blade. The color of the razor

blades can be color-coordinated with the color of the housing of a razor cartridge or the
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affecting the performance or physical properties of
the blade. The col or of the razor bl ades can be

wa@obosn2wedr di nated with the col or of the housi pgr/ok20as5/017718

razor cartridge or thehandle or other conponents of a
shavi ng system 1In sonme preferred inplenmentations, the
coating covers substantially the entire bl ade surface,

enhanci nﬁ?t he aesthetic effect and sinplifying
handler fatheri cogpomenss ebashiaigg spetemddm stshepregcrediinplementations,

cel lent adhesi.on.to. .the blade nmateri and, can be
B ST BT Bl ke ek TERGE Ao s gren fec
aiesiaplEReE miniRchMeNThe Boft8Rb HfetRirdblé, 3% Ribit Rkadend ffhesion to
use in a wet shaving system 7including a blade forned
& bladamaggrial,and lserebe praducddadonsistentiasndglativelp anegpasively.
cutting edge, and ol ored coating di sposed on at
| east a port{5#sE C?’ttﬁ%"%’P%‘fH)é‘.fg@B??é%irﬁ%ﬂrg’f?@ﬁ&%rt‘i“Sﬁ%a?ﬁi’?
dhagih t&H En&hdi fopla | o \ i
col ogg%s coat ?ﬁ%ﬁgg? (laa(rag filﬂ%gtogﬁtn?ég%ﬂpgs}{eﬁgﬁlgﬁﬁ ?lraélgb%ggg 2
shiepenerheutting edeel antbs caloredtcabiiigedisposetbon arlddso b portial dfithe blade.
oxynitride, e. glp titani um oxide, and/or other )
transiti oSS Bpplepeniaions may d%ﬁhhc& omere srata Ry thel fobewinen

Waloliy : . b a ..

BT aie FRAT [hrigg BNV Bl Be PP coating includes
coaplic sagles tral/ ol rstallis beglitride, @g., titAlNeBSiHE | Bd&k dtHdk @88sition
steel .. The cpating has a color selected fromthe group
TRk es wRplesing g @niugy, gluskinurgy wlisenafas e dantalhe, niobium, iron,

) Chi : t.300 tp 10,000
8T eeBr, RS sy BN AR T Sme
meatdasitic Bryhlése sletld eTIRAGLNORRa Bl R8lecte frodX MY Sup édMisting of

rreC{ hod may further include heating the blade materi al
8919, gioletogigen ang blag Thecesing yamgtmcﬁ@pssmfdirm alagyh 300 to 10,000

nhar.d t g terial prior to or during

gélnérﬁ%l@_'hgégéjtatgg.&t %@%ﬁéggﬁnlgﬁtﬁmg‘?so features net hods

of producimg mahed sy aRalde AAgitibAAteH? RO examp%eﬁ the method may
e

del eteriously affect the final properties of 't
feithey dnclydsrheabimgibe dlade material pgratotortdusing theaapplying step and/or ion

rofRpitiiR B G BAG LS © SR P bRe ot ed
bl ade nat gedhvehBoRabefdfREdPHeBbALESFod@Rtk écgﬁ&gg ggat%t%g that

hardened coated bl ade material into a razor
dodot| deletgripusigaffect thedimpproperticagdihe bladde Foi éxanale i onetbpect

By gnn et By IS cDRIBie o aPTing foomplade
' | f . .
Rl s@bjgftﬁ%ttggg%e@ia@&]@ﬁmﬂéﬁgl B8 %@m%g anfl %rﬁnme% the

exanpl e, Ing step nay be peri on a she
haifdeirdanbatadetilate radtetid witn g razosibitide, thabsidarbiatalg progidegttes razor

%Ean. he '.déh of the razor blade. In this case, the
b £ M %Fé@glis FRHEL: i ncl ude, between the applying and
subj ecti ng, s8R0 Frefet dalrhd kst i€ BhLALEs Tl t8la btively large

sheet of metal, from which a great many blades can be manufactured. For example, the

|

applying step may be performed on a sheet of blade material having a width
substantially greater than the width of the razor blade. In this case, the method may
further include, between the applying and subjecting steps, slitting the blade material to
form a plurality of strips. Some methods involve a substantially continuous coating and
heat-treating process. The method may also include controlling the hardening process

so that the composition of the oxide coating is changed by the hardening process.
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forma plurality of strips. Sonme nethods involve a
substantially continuous coating and heat-treating

w@e@sasws3 The nmet hod may al so i ncl ude control | PemUS1es/017718

har deni ng process so that the conposition of the oxide
coating is changed by the hardening process. Sone

met hods may include one or nbfe of the follow ng
features. The controlling step includes controlling

t he anmbi eSomeonethedsaonay ineluds ongrataRoters thrafoleyyinggeatures. The

rogess is. perfornmed.. For ex le, t.he controlli .
By AR P SR Soub Oy AR SRl RS prgenine
pRRESE0bOGorRIeAC 898 ekfndlSthOESRIlinNEep Mby Rdude Phvadies 8T

nmore gases to the chanber during the hardening
chanaisee sthirekich dedwrdmingsebenss sdetfooned, laad grnglcing one or more

S Do DR 1P 6 B RS i SIS aan o the
gﬂdaﬁéﬂgﬂﬁﬁtﬂ%ﬁﬁtrgfoﬂ%ydr@é%, HIKEHEES hiRheRinoxideEcarbon dioxide,

g process 1ncl udes passing the blade materia
nitivpen gkida, fiirogdn diexnpe vedtemapenaed wintores thedenfes t he

oxi de coating and a second tenperature ne whi
oxi di zes {6 PaslaRing grocpraneludesdiassing T&F&@g‘wﬁt@amﬂwgh a first
f i t vern 1 .
RIS R0 (e AL e A i

okiiFee iRt debEng aMhe hiaklefing @ecuesh is phudomnerd iz anennet ovdmeand the first
tunnel oven in _which the tenperature_ can bg controlled .

terppsgerecRone isa Bt zens of dhpepagleven i thR&eqanf {FmRGArpFone 1s 2
t he ,t unnel oven.. T, hal [

sgcggg,nsglogtgrnzeongfoqtt eeﬁﬁ{ljeg )r%?r?%vvglﬁé%gl% t rgﬁ%% gin] ‘t% C#o'ﬂ&olled

HdRpaRAGESH thy tehpdritereifthett aeBdf tienandl ovéh&hioxggen partial
zone of the tunnel oven. By controlling the oxygen
ppesasure &l thoseenndrzent af tha dunnekeves o2b he contrqlisd mdgaprdently of the

oven, the.desifre ol or | depf i .
sPlFeheegingdt 8 unaogoafpetfBsT o enk skt BE oxyacr prtil
pPRYurk @Stk lsed JhdBAS BRihE dlirelowh, haieliteddmldraifelid @tide filn may

sone net hods, the forn1ng step includes sharpening the

€

bblfiatter kagerd and cantfodiedn Zhebardenieg prggess maya ef iy iprtenization of

St may al.so include breaking the slitted bl ade
ﬂi"FaﬁE‘?“?%&‘”‘Wﬁ o portions having substantially the same

l'engt h as 1f BEmE aflodb)! 1B formhtpestfPhbRdes dhbipeging IRCbladieaterial

applying a coating to the cutting edge to enhance the
ts foawd mgntiieg Edgemaitedoofing btep onay telsagnadattpebreaiting the sliitedyblade
is selected from.the_ group, consisting, of .chroni
IR Rertivat Baving sibSanely i i SR Ay R Y it

di anond cagti . eubd E@fk{d&ﬂtﬁn Bk cutting edge to
nitrides,qg%r | %%ﬁh%%ﬁgeg,sgﬁg te onersé.The(ﬁégléhg
ehhinich éfe shavihgl gasorsehecof the ctthieg sdgr. CFhecvating/is selected from the

conposition of the oxide coating so as to give a , .
s Goagistingef chEemigem cqnfppng it %agﬁié confaiping materials,

(fiﬁﬁ/o%latciogpingfs,eatafﬁ%ﬁ&-liﬁe Welting @Yl Of ni%ELCBAbIARE, oxides, and
telomers. The method further includes selecting the stoichiometry composition of the
oxide coating so as to give a desired final color.

In a further aspect, the invention features a wet shaving system that
includes a razor including a blade formed of a metallic sheet material and having a
sharpened cutting edge, the blade having a colored coating disposed on at least a portion
of the blade. The blade may include any of the features discussed above.

The term "colored," as used herein, refers to a coating having a color that



10

15

20

25

30

i ncludes a razor including a blade forned of a
netallic sheet material and having a sharpened cutting
weadgs/ 12478k bl ade having a col ored coating di sppEEUSING/017718
at least a portion of the blade. The bl ade may i ncl ude
any of the features di scussed above. The term
"colored," as used herein, reters to a coating having
a color that- A- is different fromthe color of the |
is iliffvertt dcbns tHestotaatod tiraunspitafl substratei roaterial 60 wéighi the cpating 1s
%@glied. The term "col orized coating," as used herein,
apdiedrs to a col ored coating that has been heat treated
t o enhanceyi {SmORbRFAEd Qdtind Nas BRliaetein, 9EfeANS a0doldTed €oating
enbodi nents of the invention are set forth in the
thAEBpraeam i gredicd wb eglsanends cdleraties.cri pti on bel ow. O her

features and adyantages of the i.nventi.gn will. be_ .
appar ent fP®AstEREOIRIS O e swggﬁaleaﬁwﬁﬁ}?g@@%lﬂa a6 5 forth in

t h Cl | . i i n | antages
the;a, %Omvﬁ?aé‘&ﬁ“éf‘%ﬁé‘é%%%ﬁhg3&92%3?‘? R0 Ol deatlyfbs g Advantag
oPBE speatidneilMbeappafenafremait depcripizamr andntbwigsgnt HeonFihe,

1 razor blade. FIG 3 is a flow di agram show ng steps
cleisa razor bl ade manufacturing process according to

one enbodi . .Qf ' i ElE '

tenperatu i(;@gl}r lgf%l tPéQ’%SJr’ %&Eg?'glgwsnag eu‘flﬂgg)g.a Sllélfpeorteg riazsOr
bRdéi agranmatic side view of an oxidization zone. FIG

5A is a diagranmatic cross-sectional view qf a

spar ger, ﬂige?his@l peRtpertiveevion af  phawing razpr meipging gy F1G.  razor
i,de view of the sparger shown in FIG 5A. FIG 5Cis
blad¢.r ont view of an exit gate used with the oxidation

zone showprin flalow diaghaf @lokiingstes ifrlb@ator blademshnlifscturing

razor blade 10 includes a stainless steel substrate,
pdvesstactyndingab lope leabodimeht efiche gwedfonabout 0. 003 to

s mar oAl T firaeRetrn ey L RERE SRR Cde

14 (sonet ipf@sSs fsef @hgESnlafc Fle YiR& oftthidxititgiondgss. of
the bl ade) that has been sharpened to a tip 16.

Pr ef er abl FIGt 54 isl6dingramenatia ¢iass-sexftionalsgew Rhn spargegptaken along

angstrons r ef er abl 200 to
lige AoA i FIG. 3 y

FIG. 5B is a side view of the sparger shown in FIG. SA.

FIG. 5C is a front view of an exit gate used with the oxidation zone
shown in FIG. 5.

Referring to FIG.S. 1 and 1A, razor blade 10 includes a stainless steel
substrate, which typically has a thickness of about 0.003 to 0.004 inch. The stainless
steel has been hardened to its martensitic phase. The blade 10 has a cutting edge 14
(sometimes referred to as the "ultimate edge" of the blade) that has been sharpened to a
tip 16. Preferably, tip 16 has a radius of less than 1,000 angstroms, preferably 200 to
400 angstroms, measured by SEM. Typically, tip 16 has a profile with side facets at an
included angle of between 15 and 30 degrees, e.g., about 19 degrees, measured at 40
microns from the tip.

Blade 10 includes a very thin, e.g., 300 to 10,000 Angstrom, colored
coating. This coating is not visible in FIGS. 1 and 1A due to the scale of these figures.

The colored coating is preferably formed of an oxide that is selected and applied so as to
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400 angstrons, neasured by SEM Typically, tip 16 has

a profile with side facets at an included angl e of
whedwsaer7sd5 and 30 degrees, e.g., about 19 degP€ER¥ES2005/017718

measured at 40 microns fromthe tip. Blade 10 incl udes

a very thin, e.g., 300 to 10,000 Angstrom col ored

coating. This coating is not"¥isible in FIGS. 1 and I A

due to the scale of these figures. The colored coati nge

picsideraedesiretbtolor torthe finigheddradsx prfbtor wishstans the hightempeaiyr

appl.ied so as .taprovi.de a desired cqlor t .

i PRFieg B A0 otk S P AT oTRloR! 5 H@elshBus golgr chanee or
ofiRf E@rﬂég%%rl%%?ﬁ%ioﬁnd ot her bl ade processing steps

W t hout™ a del eterious col or change or other danmage or

det er i or aSiahle Sxifl¢sabtledoskidessofitariun endgihge tragsition metals,
titanium.and other transition netals, such as .
Sy GHF O QAT PG (XS, G RO gl gty g mixtues
bl iron, and m xtures of these oxides. Referring
0?%1%%@&5; bl ade 10 can be used in shaving razor 110,
whi ch i nciRettesngatoERH Reblade® 1 Giomh e used imshewinl ¢azs 4\ P nghich

inghicene Bands b £ Pl ST 968 Sarzed 920 LS 14 jpeiudes
ndéda ﬁ%chrh?éh?gfre% Qrles piRboRs a@aﬁi SIRRA L caplin2amch BRde 10 is
Bites 10 an

eir supports are novably nount ed,
wakled@s 8 kihiRat 18 .28d thd tladds 30 aRdtlemt supports] D&8,18G@ply mounted, as

ey L DL gL L, NS L oS, L e
CHREAREAR B R T L PR s

PRI inned Mitkb athe12z®l or of the housing or handle,
or a portion of the housing or handle, to create a .
pl easi ng dwdlistisseil abevey thegalariod thecbladeraay be gaprdinated with the

. th f th i .
CSRAPEI< bt S PREIeOPr & BFHRETHL hdRYe B bt 38 Heafts pleasing
84 dishisctRe UsitRdicatRbo Fohangints, tHh@isaifake edatinp enaydritheigime

may al so be coordinated with that of el astoneri

C
apamtlioonentedsting er campleindufary wilythe colps(syabihg hopsiag and(ey handle.
T%gge SOE e:j(‘,ﬁl@tri}tﬁ?ft@?ye %J‘%tb%g ?g’qrﬁ{ng{ggé&hﬁ%ﬁt@éﬁﬁléﬁ%@&kﬁ)ﬁrtmm of the
c?ﬁH@éeg'e%i. qgg%lpgr@des. Bl ade 10 can be used in razors

at

o-rHot fAave novabl e bl ades or pivoting heads. The
cartri dge Bimde ¥i ¢cahée used inaphardpads|oé raporsh forpaampleaazdry having

hed handl.e.. . A sujtabl f .
oRpII QR 6% B5F 6 B, B - A SR CrgnRsed in rzors
tlga?l oﬁ%o? hﬁ%ﬁ&{)@d&%@!{é}g g? gﬁ'ﬁgﬁ@ﬁéddﬁakhé’ carftidgle GhayZithéSbe

replaceable or be permanently attached to a razor handle.

A suitable process for applying the colored coating and manufacturing
the razor blade is shown diagrammaticaily in FIG. 3. As shown in FIG. 3, preferably,
the oxide layer is applied to the sheet material from which the blade is formed, prior to
the slitting of the sheet material to a desired width that is typically significantly wider
than the final blade width. Performing the coating step at this stage simplifies
manufacturing, because a large surface area can be coated at once. The oxide coating is
applied to a sheet of soft blade steel, e.g., by physical vapor deposition (PVD), plasma
enhanced chemical vapor deposition (PECVD), or other deposition technique, in a layer
of uniform thickness. The layer is typically about 400 to 10,000 Angstroms, for example
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the oxide layer is applied to the sheet material from
which the blade is fornmed, prior to the slitting of
wo b@sabees material to a desired width that i SPCT/US2005/017718
~typically significantly wider than the final bl ade
width. Perform ng the coating step at this stage
sinplifies manufacturing, becfuse a | arge surface area
can be coated at once. The oxide coating is applied to
albout 156eto 860 AnfttrdrhsadBhesstubsitate may be heatedpijes toandips guring

deposition (PVD), plas enhang 1 cal _ vapor I
A 1 e R e e
TR R SRS cTlcrsne 5 Kpog e o
cSAgARG St @pjssite:ﬂhm teplo$ b than adﬁm@nﬂ&oﬁne‘dﬂ&lﬁymcbf@rnqn@xidized
it 1 GO S TDE, Pbr T eGR4 ARG promoting

nmanner ' ' a . ogi .
oA 35100 D8l 0000, Yoshieg ik eposion
(BeDYSintiedn Bavel thigkadss af bdtiveernfih ael 260 ggstroms.ntf desiyask; thef coating

a non-oxidi zed nmetal, e, g., chromum titanium or.
ity e provepilisd b iasEBPlEL R 1O the dhedReESHRe W%%Wﬁdn FIG. 3.

ayer, may,.be l 4 . . .
b2 gSlac P8 doGERgb T o A BBERr CnglRt, 1G98 Bphadon o
PRID) EERGIGSe) OpubRtiNe TV DY) atdbu2&$ (PVIDStplasme enhénad shermital vapor
the coating may be pre-applied by a supplier, prior to1
depresitomH@EDHY): end pibgr teekmagues e sal-glEroesssing gnd ghegpa

coat i can_be deposited, b n . j .
SRR THES oTbBPaRR S Ul Yo i SyeehBEBh B Senique and
téé?ﬁ{g)use&} lAd §RYR8RA(E YRPlo pRidass® eilhgathaehgtheadsired

vapor deposition (PECVD), and other techniques such as

tlsidinegeindortbergmeparties. and thermal growth of filnms. The

t to.b L], depe
Fechni que Ha thesie g scoelit S rartaPEETIE 45 g s, spd the
s %gefﬁer?d}ate& meea_h@efﬁ[an?ﬁyg Ak REbRGSnt b dekHingk RBE

er properties. After the coating is applied,
pidibardbeing stepd, sudtads scering, mayibetperformédo s degirdl- t he stri ps

are perforated for .egse of hapdling, duri ubsequent
processi ngV.°£Q§ the degiied SRAHERP e?fgjﬁgl,n%g%ﬁ ggbeer completed,
t ﬁﬁ&@%ateﬁ@p’is Q@oé&%cf t%reﬂ?aﬁden'iﬂg (H88dst &PhichVeBiltd A nartensitic

e of pre-

esir sequenc ardeni ng steps has been '
teaobhaitem, oftthestbinkeestodt Arfypicalitsmperbjuee peadile for ghe hardening

har deni ng process, which results in Siti.c

Process b CORIIGHEdRE 19S] AYeas S SEPRR glahtﬁfgy p'\t i femperature
t epper.at u ' . i i

R EESHALLEE PER R Sl Al iR A RaaRE s Wk up o o
higH @nipSPRREad & SoRoBfrately W G0RC  mbinimvgthe inmyeial ebthis

qui ckl'y ranping the tenperature of the ngé%gb%nlgsgs&% .

tempérgture Empaecspd oétime, dpringaypctoaustpnizat!

i injing tk t i.al . i
B
Bligbddlspes steel occurs.

The processes described below may be added to existing blade steel

hardening processes. Advantageously, in many cases the colorization processes
described herein can be integrated into an existing hardening process with minimal
changes to the existing process. One existing blade steel hardening process utilizes a
high temperature furnace (greater than 1100°C) containing a flowing Forming Gas (a

mixture of hydrogen and nitrogen) ambient. Two parallel continuous stainless steel
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After the material exits the oven, it is rapidly

guenched, causing martenization of the stainless
wat@sl12078he processes descri bed bel ow may be apPdPUS1005/017718

exi sting bl ade steel hardeni ng processes.

Advant ageously, in many cases_the col orization

processes described herein cah be integrated into an

exi sting hardening process with m ninal chan es to the

bleslé stripe gregmlic@ﬁgoughw@wémfsﬁemgramfﬁégn%qe@é POpaaR( e ft/min)

el Tttt SRE R gl Bl urips.

NELX e egit OF tﬂ%ﬁf@f)ﬁﬁﬁe@ﬂﬁe lﬁlrhﬁdégﬁél)zvaﬁdﬁvoﬁreﬂ jacked tube (also
paral I el continuousS stainless steel blade strips are

rqfertréceid ashhowgter-choled miugfle tmbebp erhat spctorf isred & dert 8\ @oling

20 f ch,. This. h era
Pfqzé%?t(?éﬁ? StP’Q eﬁ%gagltb%%ﬁﬁ@{pﬁ n ?St Q@@ﬂﬁ%wg AR eg Zong dhg stainless
SREMIRR st foaﬁ'l?edecﬁotu Rh sthsr Wtahc s @leat b8 cltsU I THRCRiench
I'S a water-cool ed | ac eted tube (also referred to as
bloks inittaes the awiredsitivfrinsforiabied of theisteebection s used t o
start the_cooli process of t st.ai nl ess st na
strips. J&%K TR RIS prpgrs cBE PR soge it prototized 14 the
an It i
S ST A, Lo sty Bl es COnpHty At i
ah Bhlianadraert loé theadolanfor ekample &ns boghtet shade of mpreebrgliang| |

During the hardening process,. the. oxi
aAPRAGIFEF 286/ o mayéesulttlﬁé Cg%ﬂgsr@éﬁeo‘h’kbff‘)fdﬁeec%%na ég éélgffﬁf?{ﬁ color,

[ S n I
ey ETEREERR e, RORL B e 3 i SN LR ROV B il low,
d&lkaga‘eerp br Bk grésni |'ﬂ‘h1§9¢ﬁlormanemr@mt£fromradfhangermyhe efnattive index

in a change of the color of the coating to.a different .
o€ thegoating, grhichf in swrnispwdts diogya ehsngs 81 1Be CO@BP%U% Ft%%&%ﬂemc

or fromdu re b I
R br HES Rty PGS TE B, Al e e

il thetaP§ e flRGhdskeofire@xion will bentedid difor offthe bolorizddifilim.
results froma change in the conposition,

st oi chi ondheicompestiersind erstallipiytaicturp of &Cf@@’falllg afea

t t The..d
Tt S % R oI POl SRR e AR
Fbl Exdt 1@ th@EorhhtRitf! 6F dtéRBiohdetr) ofthe c &P il Hbmdamcthe gases
crystalline structure of the coating after

tlead lbucer presgent mrthe Arrdadetdusing Hee Hardemingawpendurt Intredewng ey,

b S SR8 BAETT) ot
gﬁl@ &0 Qtu‘fg:te tﬂ?%hﬁﬁﬁ@ or Blﬁ@lvuﬁéte TRisCRHchhipel b Gué t6 NaElction in the

uring t rdeni ng procedure. |ntroducing only
oRygenagatent of the titenidm oxide eoating| Ifanerdion momwamgentmduced to the

tiall bl lored ti d
ﬁb%%qﬁﬂ? HPADHOR i et B tmin ot Gaatg 1 h fes,
Eﬁéﬁ%ﬁ@& Jfﬂeﬁgglogny?lgﬂerpont ent of the titani um
e coati ng.

alr and/ or noisture is i ntro‘duced to
t he Other variables that affect colorization are the initial thickness and

composition of the oxide coating, the temperature profile of the hardening furnace, and
the speed at which the material travels through the furnace. If the thickness and/or
composition of the coating vary over the length of the material, it may be necessary to
adjust the process parameters of the hardening process in order to obtain a consistent
end product. Because it is difficult to rapidly adjust the temperature and ambient

conditions in the large tunnel ovens that are typically used for hardening, it may be
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furnace, the reduction in the oxygen content of the

titanium oxide coating is nuch less, and the resulting
WO paes20083 refraction is higher. O her vari abl eBCT/081005/017718
. affect colorization are the initial thickness and

conposition of the oxide coating, the tenperature

profile of the hardening furnbice, and the speed at

whi ch the material travels through the f,cﬁrngce. | f glu_e
dashilok et Videdy ssparetsnfiestcr Pu Wt 1 HOTe HRIGHgYsiRYIe fhedired to

he |le .of . t mterial,, i :
ooy a8 0 o ioh 20 s b PRp R R GERRRG Ve g vocd
for PKige fentfRrAtiledtdp @ftﬁ@mﬁath?w@peembnmﬁdu slightBaedusehe oxide
It 1sdifficult to rapidly adjust the tenperature and,
caatibg éwhick oragialsogneedsa thenanifoange of itheranpasitony and dhe gddational,

i call d f h ' it ira . .
S e SHAET el B OB e
W g:hg]ﬁ‘e; Eﬁ[ﬁ%ﬁ&k%ﬁ@ﬁ E&fbd R1BeLP ‘Q‘luﬁﬁlly' AditePtb @ainpertate for

the conventional, large tunnel oven may
vhetissen thematdniel. Ahgktripgamperatune i thisdxidizationeZongr epshliage the
operation and to slightly. reduce.the agxi de coatin
cqlostion amh?nfax%quw&?%éscéx ot égJBﬁF? 5P G S by pustile the set
i L i i Ll hamkbnPYSHoREM/ Bref]
pﬁlgg@ﬂ?l %;ésgé}%ng%tg ?glﬁ/h %1] %&?gﬁ%ﬁgﬁm%r ovi di ng@an ° o
10X bEifhe ghi(ed) izodiucedtonthie Cxidibmiogd®ne captsh be alierednbased on the
rel ative‘%%1 qui ckly adjusted to .co ensa(ﬁe foli,i )
appgeTaaes offse muteriabasih euts the OxRHoR £PPHaNGIHSBF YIS FE2i n
this Oxidjgati : aakiA ne th
anbi ent r Q?g% g‘lpcveg%gglsa?’%g gﬁ%@%ﬁ??@%ﬁ) c? r1 %Sol\ﬁrl}r,lg‘b.;
oRidbd\@ibdusgedtdbeves eartpalary tiefnitnhexidagtr anysesclodmetineohpxjdized
tenperature furnace. The conposition and/or fl.ow rate

titahivnneasyths this film.n it Hhesecrgcasees HEOKICADRITH SANSHAY can

then be altered, .b idati
(Grggran ad ey PRE SRR R RABRRYARE ulce WiGor e Oxidarion
78h&ae ~FUIRH tH ORI IRS colBYoiiBe tsletzddoatibgi n col ori zed

coati ngs using the oxides discussed above

par ti cul aflhy Qxidatioh fenexyhsea utibreda fylosaterd beiveaRthehigh
oXi di titani t hi i 4
gmscrnedurnag? it s Set el b Dol dlenfiLbb IR fd replages the
v@&gfﬁ)gﬁﬁ?ﬁlﬁfl@ bk wéd Bi A stih@rd haildehiggTies. aThy Ruddet hangerature
an

or the Oxidation Zone are adjusted to control the
prfllomapbe trivdifedisorthat ¢ eotadi stajnlessisteetRlipdestripnepeige from the

hAvdePIBE BB e T HE OY OB eLp SO A SR Bpp Ao 1T0°C.
Agiqu&g)%gtytf gﬁ%ﬁgtl'gg&%& th®x1Bties 7Z680ma aBY bE kploybetdmgiove

hardening line. The furnace tenperature
thpr abilite offethe frecarnduth eddsmgtstrat-up.he coat ed stainl ess

steel blade strips emerge fromthe hardenin rnac
and enter T@ﬁ@’@ﬁ“&ﬁ%"&ﬁ %?85?8’ gﬁ X! ?rr?é‘ﬁﬁ‘f%’gguﬁggﬁa%? d to the
ig Aok ARG RY  tRefériBg to Fig.5, in
t%%ﬁeﬁé?@gﬁln%}ﬁ%g@gg sg%%-re@%npl oyed ‘?g@gl"ﬁnl%r ove s s
one embodiment a gas sparger system 200 is installed about 2.9 cm from the entrance of

the tube 202 and dimensioned to extend 5.1 cm down the tube. In this case, the sparger

has a total of 16 inlet gas ports (not shown), and is designed so that gas injected through
the sparger (arrows, Fig. 5A) will uniformly impinge upon the stainless steel strips. Gas

is introduced to the sparger through a pair of inlet tubes 201, 203. A gas baffle 204 may
be included so that the two stainless steel strips of blade material are separated from

each other so that the gas composition on each side of the baffle may be independently



10

15

20

25

30

the stability of the process, such as during start-up.
The Oxi dation Zone nmay be, for exanple, an |nconel

wo adws/1at78ached to the tubing used in the high PCT/US2005/017718
tenperature furnace of the hardening line. Referring
to Fig. 5, in one enbodinent a gas sparger system 200
is installed about 2.9 cmfrofithe entrance of the
tube 202 and di nensioned to extend 5.1 cm down

t he,,
conitsdled | fhe haffle 284 may dsbnastyuy Jembag 19, 2 bt 46 SleﬁWq@eFlg.SA- In

I.nl et gas . [ '
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OWMdatiot! Pbhdard sktdniRioR@ethe pebR M0MEciat &f disiead tlsd gslbaffle may
strips. Gas is introduced to the sparger through_ a

expand alofig theleatiretlgngsk opthe Oxidmion Zengad'hp gas srargenss dagigngdso

i n¢l yded,so that,.the t t.ai nl [
s Gt R ST ol e Pl afoBP rBRuBhTE be RhfoeBSa B the same
tifd CusHfSthE QRO RIrkdRN (AR fBACALES ks tRfcohtrelddalsidpaz sty whteters.
I ndependent | ycontrol |l ed. The baffle 204 may define two

Thé exibef ack thamigt 2f thesOxHdion Zanemhay, iBAquipped Wilth acipmee and two

Pl el of° ¥HE Gt 10 SOTLIFAS St Bt DR Fd (T 5O
Tgf' bR n;lasr te, EPexhbipes 66,2 dh ¢i@asThaéfil gatePieveims @ngback-flow

ong the'entire length of the Oxidation Zone. The gas
oB@abigerai intoths yidatios Zonb aind dsmencgarngey lostter onxing pf the gases

i ble,. allow t tr] . h
whneihe Ovican Zia¢ s d8amacd Fondest SBL AETORAT SR aohiaye
Stg%g?%g @eélodfl'c{dt%%teﬁ%(a?%g%ﬁg ﬁfnlfgﬁfé FRLiIrSvatdr@ o4l duehth BIBEH 206.

er o may be equi pped with a
Th qo@Rh divdks ttiape deeasartehsitit eahsf@htinhiof thedéédlne a sl it

219 and thereby act as_an exit gate 22 Fig. 5Q). The
slit may B&e oxigatiengaspiog exgmple afyxigreo W&&Fﬁ @quqahpgen

b IRk8 - | Eior@fidn pridksss, i

ol 5F BTk ARy BN RN M ATRcXHoricn pRtGs. i

whichtdage 1@ asidediirdutly tb e Mo dagdsenfrZmrtre hikh telhsaramsetirmace.
above, just after the Oxidation zo e stainless

st eel bl al(zf:éld(gtthq: B@cgsgslés drgeribed apﬂy%agaiw %Hg@gatl&ﬁe transifion metal
of b Eiafe S Ry PERRHENP AR ey SERERn g5 ofe

mERenMd Hahiesst8as If, insfead xdaebtife Manditivremeral osigie im eack
nitrogen introduced as dry air and nitrogen,

: . may be
colseized priardothedhardeningerpessatit wauldrasaerslly by degrpdediugiag dhe

st parperaetrecT uf Aags et e i lplddfe B martensie
#ABSEhRBH, BRIV SnkAlly itkle GestASy the niakRAsiid poPeiel af the
oxlde filmto be specially nodified (colorized) during

stadesh stedlestiiip @r rapdbreguin extensivettemperatuse eenirql pad special material
steel. If, instead, . corative, transiti 1a .
s UL ST
oR{d@& gﬁﬁl aHBwﬁ%@xgeIQﬁﬂ%ﬂ@ﬂ do¥trBEarfdiegiiafe de@itidntily tiliBacting the
st an arg ar

ning process. |If a coloration process
nwedlRrgoptopyaits af therhat denedratnintessste¢lblade strips.

After the hardening process, the blade material is sharpened, to create the

cutting edge shown in FIG. 1, and the strip of blade material is broken into blades of the
desired length. The blades may then be welded, e.g., using laser welding, to the support
11 (FIG. 2), if such a support is to be used.

In addition to the colored coating, the razor blade may include other

features, such as performance enhancing coatings and layers, which may be applied
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transformation, it would generally either destroy the

martensitic properties of the stainless steel strip,
w@eoosaed783 requi re extensive tenperature contr oPCEOS2005/017718
- special material handling. The processes descri bed

above generally provide highly adherent, protective

oxi des, while allow ng excellernt color control and

Wi thout detrinmentally inpacting the netallurgic
bgmmpeﬂmwégpomngh@iﬁﬁﬁwﬁh@ﬂmstainless steel bl ade

trips. Atter the hardeni :
at or 1 2l o CHERAHLL D) b SREF TR cREB Mol Eoptines o

d%ﬁ%é% nhEBGk chourdN@cidieatdle. Suinfbldfipeieting netéralls inslude, but
roken into bl'ades of the desired | ength. The bl ades

aremot findted be thefollewinge. g., using | aser welding, to the
support 1

FIG 2), if h. £ .
P b ¢ SHee i ae GBI iR AR b B R fainine
ials A B%c&%{ﬁfcrfa?&tiyﬁﬁ& oBMEMuAhaPRE AGhIRAGS of from about
enhanci ng coatings and | ayers, which may be

16ppd Seuheswens POF 236 destgibanesevd ladiiofyu depdayeror
exanpl e, the ti y be coat.ed.with one or I.e .
coat i ngs, Sy&aRle g@gascgé%“g RaleHRS E’%@@ Fﬁ?ﬁﬂ"cggg@?q%matmals (g,
oS ' CN G | Al t5ord 16ES niddiim Aited
d%(?ﬁo\ﬁ?i @@@5&%&0@%@&6& ?181?}%‘ "glrl;[ggi:B Esg(lrj:i' ’a@rg@?ﬁ%f In:ay_er ' o
tRiEh htide)] aebidete (e okilicom anlldghoxidesu(ng: ciwaing; siggonia) and
materials. A particul ar inLergayer I.s nmad %f n'oQ'u
Oy opigImic TRICERIne LT bAT QAN ABBUR CPBUESG A5 56 SaRGLYFBSHer
CT 92/ 0333 r . he : Woa) |
clFpty et Ly S AR SR AR MSE b, or
eRANPI8 Nin G aiioh dRGngTRIpticatiinsby(sputeringd i Bhredad] ceating phrteréls can
diamond or DLC), nitrides (e.qg. (_gorir&c]gitrid(g, £
alsoGtstcaparaictytEen ©. § hydpgRRRisrill ePLCaygss gadmethogs o
i li.con car bi.de [ i na, zirconia) and
d%P(l‘FétﬂoncaéP gFﬁng?%ftneIr?'i)éa?%?m@?'856%322%6r?tnai ni ng hard )
coatings GRitable odeest lijeidinciubiechreinin® ooitainmigahatasals, e.g.,

tungsten, titaniumor chrom umby including these
carhinitimee shrdnaipmeslaypthat are gompaiitle W Pobrtsty oroethylene, e.g.,

li [ b i ng. The ;h ' [
GBS SYn P o R SRRkhAY JTBEGH 18D F00
aggﬁg.dn%yers and net hods of deposition are described in

Pat ent No. 5, 232, 568. Suitable overcoat |ayers
i ncl ude ctiuitablamuts teyaisrindledapalgeirafuproghyjene, sprnefmesieierred

or chrom um al |l oys that are conpati bl | "
(B3p HLOVTEF | Aoree TRy IRSRec g oetER .mai?r#éﬁstq?&‘ﬁxa%w 1200
%%Jbgeoigém'lﬂbﬁ%ht. | Bhi€ Mo RN IR BmAbLIE RhE kaBs Srpfubsiby that
M06-50 angstrons. Suitable outer |ayers include
Joakists ef srafll peaticied fhyt wield stablendistierséensr &t is fipraighed as an aqueous
dispersion of 20% solids by weight and can be applied by dipping, spraying, or brushing,
and can thereafter be air-dried or melt coated. The layer is preferably 100 to 5,000
angstroms thick, e.g., 1,500 to 4,000 angstroms. Provided that a continuous coating is
achieved, reduced telomer coating thickness can provide improved first shave results.
U.S. Patents Nos. 5,263,256 and 5,985,459, which are hereby incorporated by reference,
describe techniques which can be used to reduce the thickness of an applied telomer
layer.

For example, the razor blade tip may include a niobium interlayer, a DLC

hard coating layer, a chromium overcoat layer, and a Krytox LW1200
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to as a telomer. A particular polytetrafluoroethylene
material is Krytox LW 1200 avail able from DuPont. This

woriosn2@EB3 i s a nonfl ammabl e and stabl e dry | ubPCT/ER1005/017718

that consists of small particles that yield stable

di spersions. It is furnished as an aqueous di spersion
of 20% solids by wei ght and cdni be appl i ed by di pping,
sprayi ng, or brushing, and can thereafter be air-dried
polytetrefleoroetaylsts oqtisecozijaseri s preferably 100 to 5, 000

angstromns
Provi ded th {(ﬁt}wé%%faﬁt?ieﬁ e(:léltgt%fiﬁ%%?@e @gﬁ%ﬁggﬁ d not limiting in
cfi&guced tel oner coating thickness can provide inproved
first shave results. U S. Patents Nos. 5, 263,256 and
5, 985, 459, which are herEbynPhtbrﬁorated by reference,
descri be techni g les ) 9_Jjgduce the
t hi ckness of an~hbEfed > exanpl e,
the razor éﬁ)t@qmwle @ﬁa\tnm&c IEst%pes N Ak deaiiess steel
a DLC hard coati ng ayer a chroni um over coat | ayer,
sl?ﬁ&drrﬁtehﬁa%havmgLaMSUZ@mmom atating bﬂbtametrmm@fnwemheét tregied in a
ayer. The foll ow.n | es are int
it ciaperatire BoRE B ey o i tFYPFIAUSY Prodies Sg%‘zﬂﬁtb@s(} fh- The exit
[
Ofgﬂgﬁ%%pg%gﬁ% F&ﬁgceéiﬁ éqlﬁg)g% %ﬁ%ﬁ %g%%%ég SZO%? '(E}@amples 1-3
ofilypi Thewmpsiapak pshiiedl ﬂnth@h ’(ainphamrﬂ Gireac®5® welas thoigas

rbiopEribG rish %&%&%&@r%%ﬁg%&#ﬂﬁéﬁté st Bidluced to

t}f (z,%dllt%?t ZOM il &e fof tﬁ@@olgxgietd c%fatlﬁélﬁrolaéﬁ RExamples 1-3

FECFurnace was equl ppe I dati on
Zﬁ NeThéveaipet£sre In thediiglylempiacurt dimpareavasrset pir AGOPE, apid the last
t he hi gh tenEerature furnace, as well as the gas
oéﬂmf@m zopes (the ol Hperipel wetiveh 2t [1995€e,
control l ed. Gases were al pduced to the
Oxi dation Zone in the finzg hﬁ%ps of the colorized
coating process Niksasinasigh T3mpaiayre Flivacd;enper at ur e
IR tre hlgP tenperature furnace was set at 1160C, and
the last o g &/SEg ey

set at 1060 1N| L
Fur nace; &lw)ipepﬁp o tie 1ot {9 g{]béﬁlﬁbﬁﬁgg% xi'i&‘t e ©
t&fj{ﬂ%&tﬁte profifelihSwR KPRIG. e Mthe dnfitfend ingihir tﬁ%@h&bmperature furnace
rnace mai ntai ned the tenperature profile shown in

wiak Gowdng Tlitregemt) B Sriiterainnih). nlThereoatrdgptainlessstachsheeematerial was
puHec{1 t%rough the furnace at 36.6 m/min (120 ft/min). A controlled mixture of nitrogen

(1 liter/min) and dry air (0 to 225 ml/min) was introduced to each side of the Oxidation

Zone. The amount of air introduced to the Oxidation Zone established the final color of
the colorized coating. The initial color of the samples was blue-gray. With no air flow
to the Oxidation Zone, the final color was violet. As the air flow rate was increased to
25 ml/min, the color became a deep blue. At air flow rates greater than 200 ml/min, the
color was a light blue. Use of the Oxidation Zone allowed for a rapidly responding
coloration process, allowing for on-line color control. In this process, it is believed that
the initial titanium oxide film was both densified and reduced, decreasing the apparent
film index of refraction within the high temperature furnace. As the hot film was pulled
through the Oxidation Zone, the increased oxygen ambient re-oxidized the film,
increasing the apparent film index of refraction and thereby colorizing the film.
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was flowi ng nitrogen (18.9 liters/mn). The coated
stai nl ess steel sheet material was pulled through the

wo osagEsat 36.6 nmfmn (120 ft/rnin). A controPtBUS2005/017718

m xture of nitrogen ( 1 liter/mn) and dry air (0 to

225 M/ mn) was introduced to each side of the

Oxi dati on Zone. The anpunt of'Zdir introduced to the

Oxi dation Zone established the final color of the

col ori zed coating. The irixampledo| or of the sanples

was bl ue-gray. ;Wt.h al 7 f1ow t lation Zone,
the final col orowgg}?&%fne&g&l&% H%gatgl{gsﬁ 8\% rate was

i ncreased t opgp AR ih Wxidatibh €060 U8Ed Re Guler Gor@iegp bl ue.

At air flowrates greater than 200 m/mn, the col or _
was a | i gfithe bighdempiretund furtpse Orntemed en ambisat of flaywag Forming

or apidly.r ndi Rg col orati on pr.ocess, , ak.l oW r
oo e 3% REBRED QIO oty &% sPREEES 4 F friPnd 15.9
11%?4/&&}/ e 55&%11&%% bf @bropdit @NitsRY betediyl diows 225 @iifinin)

ensified and reduced, decreasing the apparent film
wias dtevodoted tefeaclt sido of thie tOnidatioh&one.gihe empentatfairdntroduced to the

furnace. As the hot filmwas .pulled.through the . .
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bl X ‘d&; &8t ithhilm o RAHRARIEntiNE], FRRREE Hnd fsligiily nitrated.

I'ndex of refraction and thereby col orizing the _
ThidershExgsdeae el oienappgrefafiln imdek gfrefiectmer eftthe exide film while

S i Ly 28 8 B B S
i I i. i . 0 0 .
o S A S MR e

a%ﬂﬂeﬁ’t&ihﬁ ihdek @ $éfiiction Andeptifgihg e coloxtofitte filfn. iTterpygeass
1 liter/mn) and dry air (0 to 225 m/mn) \_N%S .
résporsibnewdnd soloa yrriabilits for 2 given Sm dueknsss, F5Hocdyerd relative to

ampunt of air jnt [ ' 4ad
RTRB el ek R el Ba e el QRroed in Frample
1In this process, it is believed that the initial
titaniumoxide filmwas densified, reduced, and

slightly nitrated. These &xamgdes3decreased the

apparent fil m.index aof .refracti. f ' dlm
while t he HArEE FReshE 1?1?% ﬁ%{ngé%‘glrrg? Bﬁ%‘:‘;’

furnace. As he AOh Criddiion@onp Wske thrtdtyl@UOitdie
Oxi dation Zone, the increased oxygen anbi ent

re- oxi di zéulthihexperiment, treqreesss peyamkierappetbasang asrthose

i ndex.of refractiogn_and i.fying the I f +t.he
deftriied Sy PR 2opoRT U eaeea s o @b rblifing Gas flow
ty 8?&93% g (Y\fer%ﬂ{yd?oggth\égﬂteflﬂ. | "M R OGS VR s ERRIYEERED

relative to the responsiveness and variability
betwsen 26%h ahdr75% of the tetepgasifloenwitbiesbe high Qempﬁrmm@r@cq._ The
pFQEXﬁea ﬁnﬁgtlég(;)ﬁvafig&my? ?or%agslve%nfﬂm'\lthltc{(ge%se g.n Pan'g_lle gpa&rﬁ% el‘gltaets: 0r &16

Oxidation Zone, was significantly reduced relative to the processes utilizing only

Forming Gas or only Nitrogen in the High Temperature Furnace.
Example 4
Forming Gas and/or Nitrogen in High Temperature Furnace;
Dry Air in High Temperature Furnace Used for Color Control,

Oxidation Zone not used for Color Control

In this experiment, the high temperature furnace contained an ambient of

flowing Forming Gas (75% hydrogen, 25% nitrogen), nitrogen, and dry air. Each of the
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Dry Air in Oxidation Zone Used for Color Control In

this experinent, the process paraneters were the sane
w@soosheowes descri bed above for Exanple 2, exceppCT/081005/017718

nitrogen was added to the Formng Gas flow to decrease

t he overall hydrogen content. The Formng Gas fl ow was

reduced to between 25% and 75% of the tot al gas flow

within the high temperature furnace. The,.

¢ |
flowurataspf theForime Gasgngd apromen g Rekwend %ﬁ%&%&%@ﬁgf‘/‘or
air fl tes to the O dati : :
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Form ng Gas (75% hydrogen, 25% nitrogen),
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ters/ Dry air flow rates varied between
ERamaplds 225 m /min. No air or nitrogen was added to the

Oxi dati on _Zone, jch was, .in this experipent, a. .
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dri vi.n C it hj ' : t
bl cFeob Ml B BEBTRETE thtel DB rocess steps
nfa9 bk haded if bt Vor taniplaspioeig bpdratith ey beperdimehprsor to
are within the scope of the follow ng clainms. For
pettemafibe, while it is generally preferred, for ease of
manuf acturi ng, that the oxide coating be applied prior
to slitting and perforation, the coating may be
applied at any point in the manufacturing process
prior to hardening. Mreover, in sone processes the
perforating and/ or wel ding step(s) shown in Fig.3 may
be omtted. O her process steps may be added if
desired, for exanple a scoring operation may be
performed prior to perforation.CL A1l MS
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1. Arazor blade for use in a wet shaving system
conprising: a blade forned of a netallic sheet
woriosn2@B3 and havi ng a shar pened cutting edge; PEnuSm05/017718
col ored coating disposed on at |east a portion of the
bl ade. 2 . The razor blade of claim1l, wherein said
col ored coating covers substdfitially the entire bl ade.
3. The razor blade of claim , wherein said coating
conprises a nmetallic oxi §el. ah¥ 8 netallic
oxynitride. 4. Th azor. bla of claim2, wherein
Lsai d oxid r@%m&]-%cﬁélb?setﬁl?%?g?ﬁ%sa%famaﬁ%%rﬁsm&'hgr
transiti ofpRE Alrnfediof 8 $netdlhd $HbiGatetifIGRAA hEMhg alsharbensd
silicon, tungsten, tantalum niobium iron, and
cuttig edgesatcher eof . 5 . The razor blade of claiml1,
wherein said netall.ic sheet material conprise
stainl essaS?]@‘éqd. cogtmg FiRosed 2 At @&@Oﬁéﬁ?g@ﬁwﬁﬁd?
pwherein sgjd, F)f"‘blghée cISHEE by He PR §di8 BSIoMERI dodfisd Edvers
stainless steel. 7. e razor blade of claim1]
sudseneilly thakgtire bideng has a col or selected fromthe
group consi sting of gold, violet, een and bl.ue. 8 ...
3The razor The sger Bpde phglam, W&FF@lne?a%{ COR1RE EAPTTRy 2rRtallic
t.hi ck . ut 300 to 10,000 Angstrons. 9.
OXFIH% apﬁﬁ%?n%%ﬂé%é}%@fﬁ@?ai m 8, wherein said coating has a
4t hi ckness T rdzbpPlabetidlaif0r) wierdd 68d Aris tommiss oflitanidm oxide,
nmet hod of manufacturing a razor bl ade conpri si

I,.Ng:
arzien qthﬁgr@qiti@;@in@péal@ggep ﬁglnglgazn}gp%@, ﬁ]ﬁp@}qné|s’1llcgn, tungsten,

subj ect.i,ng the coat e terial to a hardening
taﬁfag ?blg??dn?%r?fl?ém?tﬁgésﬁge? ened coated bl ade materi al
sinto a razgs rhbadde bheaiaxi dehetsintiio gnepalkvitdbingatictial

razor blade with a colored coating. 11. The nethod of
cathpiiises §@jnlesksteeli n t he bl ade material conprises

tainl teel . 12 The nethod. of .clai f
Soonpri <1 nd EGHEF BRRE AG ERC AR B e deel e

Fsﬁqm Osleld Q8e10f the oxide coating is changed by the
fgnenl ng ©

a
7. The razor blade of claim 1, wherein said coating has a color selected

from the group consisting of gold, violet, green and blue.
8. The razor blade of claim 1, wherein said coating has a thickness of from
about 300 to 10,000 Angstroms.
9. The razor blade of claim 8, wherein said coating has a thickness of from
about 600 to 2400 Angstroms.
10. A method of manufacturing a razor blade comprising:
applying an oxide coating to a blade material;
subjecting the coated blade material to a hardening process; and
forming the hardened coated blade material into a razor blade, the oxide

coating providing the razor blade with a colored coating.

11. The method of claim 10, wherein the blade material comprises stainless
steel.
12. The method of claim 10, further comprising controlling the hardening

process so that the composition of the oxide coating is changed by the hardening

process.
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process. 13. The nethod of claim 2, wherein the

controlling step includes controlling the anbi ent
wa@ooditki7ens under which the hardeni ng process PST/US2005/017718
-performed. 14. The nmethod of clainB, wherein the

controlling step includes providing a chanber within

whi ch the hardening process % “perfornmed, and

i ntroducing one or nore gases to the chanmber during )
18he har deffhagephrasoesiaimis wherein the eotrobing slegiipgludes controlling

wherein the .gases are selected.fromth r
ﬂl?cﬁli@lgli icﬂﬁ(ﬁggnsrﬂnﬁ%ﬁﬁﬁﬁ aﬁ&ﬁ fgeélg’r% PIRRE® gs yétg)ﬁ,ge% ar bon
1gonoxi de, TganheadifRdides, Widiéir e copxblig steptih@@®s providing a
di oxi de, water vapor, and m xtures thereof. 16. The
chahben oithin whigh shellGy deningt freeess ssmsrfosedy ahé xtfodycing ene or more
bl ade materjal prior to,or during the applying step.
gasps torthe Cﬁ?éwh%rod%lpgghl%‘?wefélg I?rﬁf’ffsger conpri sing ion
onbar dre A0 84 Rt Eh We PlsbOdre kBle@Ed BRI thE grou
1?'he applyﬁﬁgggﬁggsjlégﬂTHe netho&s%% clginflo, mhe(e?; P
cbidistihg Oihing gsi, dhydiogeh,umid Sxgixan, pahomgonbede)| catwn dioxide,
material to forma cutting edge. 19. Th rre%hod of
n#1ogeRPIYe, WHEES: HOXife Vg ‘S?‘Pﬁg agd gyxtpes glé‘?? rmed on a
heet of Ak Py b5kt R84 ARt Material
1%? eater t ?gﬁgﬁ@w&fcﬁ%ﬂ(}p’ %{%rghg? gozﬁgtrnqj%r%ade. %O. Thee e
pfiBt 08t duiring ltied #ppling §tes.t her conpri si ng, between the

appl ying and subjecting steps, slitting the bl ade
lfaterial tloemesthadofnlaingC; ﬁy&@; CQPPTISHE 108 %Qm%ﬁaq]glent of the

thod of ¢l aim . reiq: ormng step conprises
bggggi?lgeﬁﬁi P‘Pi%ratg 19 u%%%aagggﬁgbgﬁ al into portions
1Ravi ng suliskamthad dicldithel 05 aMereirethg fhasg sty inchzles sharpening

bl ade. 22. The nethod of claim 10, wherein the
theclaiderrnatgriplto derssa petéing €429 n narteni zati on of the

| ade material ., 23.. The .net . O ' - '
1? he appl i é’tﬁ [ %h%$°§ﬁl%rnol>r§? gglgbna{llf %Eaf/%bé%ﬁﬂa %ﬁﬁjﬂ{éd ona
sHERt 6F biddle infitcpiEl {9 mEROw I Sibstatidlyphreder thaotheRgdth of the razor

operation. 24. The nethod of claim 10, wherein the
blsdedeni ng process conprises passing the bl ade materi al

hrough a fi : hi. ch .
2t8 X |r 8 _g ° co gt hhéﬁ%%%f&pﬁaég% (rd iy 59%%31{55‘,51@, %gﬁ&ge%meg%%lymg and
s&ﬁ g&gﬁ%&tpg,gﬁﬁtﬁ&athé Blde ARterial¥® fOBh AGMrlity Ol 8drih. 10,

ardening process is péerforned in a. _
The method of claim 10, wherein the forming step comprises breaking

the slitted blade material into portions having substantially the same length as the razor
blade.

22. The method of claim 10, wherein the hardening process results in
martenization of the blade material.

23. The method of claim 10, wherein the application of the oxide coating to a
blade material is performed prior to a blade scoring operation.

24. The method of claim 10, wherein the hardening process comprises
passing the blade material through a first temperature zone which reduces the oxide
coating and a second temperature zone which oxidizes the coating.

25. The method of claim 10, wherein the hardening process is performed in a
tunnel oven, and the first temperature zone is a first zone of the tunnel oven and the

second temperature zone is a second, shorter zone of the tunnel oven in which the



10

15

20

25

30

tunnel oven, and the first tenperature zone is a first
zone of the tunnel oven and the second tenperature

waoms/128h second, shorter zone of the tunnel PEPOSINNS/017718

whi ch thetenperature can be controll ed i ndependently

of the tenperature in the first zone of the tunne

oven. 26. The method of clai'm®25, wherein the second
zone is not heated. 27. The nethod of claim €4
temhperasite cah be esyteadled prdepensently eEthg tempesatrendbe Brshizons S the
of the tunnel oven can be controlled independently of
tyiel %¥Bi ent conditions in the first zone of the tunnel
sgven. 28. ThBeneiRidT@idh 26! whéfeihGhe Wteheizond b eotixated. ng
step conprises applying an oxide selected fromthe,
2@r oup condhs nietipdaff daim4i whereisi the exygen periiel Pregfge indhe

al um num _tantal.um niobiu L.ron and zi rconl xj.des
sciad pi L b6 ReREr Bn cao e oA PBRmgph A Ok itk
LMEOR T SRR hBGr ARRLMINGV: coating to the cutting
edge to enhance the shaving performance of the cuttln?‘
28dge. 30. Thhenethetdnafdtlaph 16) whene@he aprlyiag Atep FOMPHSELS ApFLYNE
is selected fromthe group.consistin '10f chrom u
o RS FAIRFIEY FBTERY &P SRR IGAL AAR A r g PG P Al

' | undi el ' &2es thereof.
oS PR et B! FARAE it SRy FRAIR A by foks ther
20et hod of ThkaethcDef daimt e furthenporiysiisitg agpleeg ¢ neatingédo the
stoichionetry conposition of the ? i de _coatjing so as
cuigingjedge to epbangedhe shayme pegpgpance o ﬁa& HEHPEHKIEG ng

ystem c rising. . Ol I-0G:a Be orou
Y et e TR b3S RpbAE HELORE D1 dE e BOMTHe sroup
cEMKidtinB & f eRi@eniurh Rentainagemitaniln gicbiwn lcontemtingomstirigs, diamond
di sposed on_at least a portion of t,ge bl ade. 33.. The
cottingsndjamgrd-ie esfatipgn(Dh Q4 nitsiges, earhides ogded|ape dgomers.

oati ng coyers_sups [ . 1T
3ihavi ng s%%’ﬁﬁt@?‘i)%ﬁciﬁﬂ% ]?2 %\ﬁgg?gﬁﬁﬁ%ﬁ ﬁﬁ ?fh)écc oa? iﬂ}%%mﬁaﬁletry
cORIBEIHSE ST the BRIdRIcbAtEngO0l Mo ghRA desiredefiail bolor.
oxynitride. 35. The shaving system of claim 34,
3@her ei n s webstiatmg spIeNsEOMMBING t ani um oxi de, and/ or
ot her transitian netal i des i.ne¢ludi ' ' )
al . St gD 0 ABEe F e 2 A e hvine o
. 6h€8fade BSing M Eolefd\ontngSYispced oh atleadtrmnportion
S%%?eﬁgﬁlgfr%%ggi&d rretaafI:I iC gsheet mat er ig:\l l?:orrpri ses
oftled Wlhdess st eel .

33. The shaving system of claim 34, wherein said colored coating covers

substantially the entire blade.

34, The shaving system of claim 32, wherein said coating comprises a
metallic oxide, and/or metallic oxynitride.

35. The shaving system of claim 34, wherein said oxide consists of titanium
oxide, and/or other transition metal oxides including zirconium, aluminum, silicon,
tungsten, tantalum, niobium, iron, and mixtures thereof.

36. The shaving system of claim 32, wherein said metallic sheet material
comprises stainless steel.

37. The shaving system of claim 36, wherein said stainless steel comprises
martensitic stainless steel.

38. The shaving system of claim 32, wherein said coating has a color selected
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37. The shaving system of claim 36, wherein said

stainless steel conprises nmartensitic stainless steel.
w@8005/Thsshavi ng system of claim 32, wherein SBCTIUS2005/017718

coating has a color selectedfiOnthe group consisting

of gold, violet, green and blue. 39. The shaving

system of claim 32, wherein sHi'd coat | ng has a

t hi ckness of from about 300 to 10, 000 Angstrons. 40.
fiphrethe spoxipreposistaneerh gold, dicletngmon aughblbei n sai d coat i ng

as a thickness.of from 6

3§ aar]mgcﬁyaﬁepﬁ ﬁ?a%%tl}r’zt 8{961168’1 s%idﬂoc%aﬁﬂgﬁ&sr Pi%cknéss of

. The net'id er conmprisin

feRMHAL Bbme 1heommmesalongf reduction that occurs in the
first zone and the anmpunt of re-oxidation that occurs

4Dn the sedbndhavingsystemufickin 39, wheicheidesiapg Bs a fackness of
oxi de. T thod of claim27, further conprising
ﬁ@Hh‘ﬁ?%‘F é&}}@ ?Aﬁ)&%ﬁgw.ng process so as to obtain a

4Rpr edet er m pgd £ Babr S0P 4, ddher CoMpABHE eontedilind hiemibAnt of
wherein the colored coating is due to optical

rédictiod #meocars M4he fisezoretand dheodmeuns ofires@xidatinn thatroccurs in the

SeaeRAoE BLRGRR SRuRia] e T T o o e

42. The method of claim 27, further comprising controlling the hardening
process so as to obtain a predetermined final color.

43. The method of claim 10, wherein the colored coating is due to optical
interference.

44. The method of claim 43, further comprising controlling the optical

properties of the film to obtain the desired color.



