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2°5 FEB 1997 Hair-cuttin Replaceidng a t oot hed cutting devi cgeand
nmet hod of manufacturing FJ toothed cutting device of such
apparatus The invention air-cutting apparatus having a

t oot hed cuttpﬁ% geyjge conprising a statiogary cutter with at |east 298.99wW
of cutter teeth and a reciprocatingly drivable cutter with at | east one row
of cutter t . he ' Ak tders
being in englgglg%n "gva(b g&ﬁgfﬁeﬁagmggﬁ%dg%gﬁk ‘gaé%ésf"ti& am?f&hég%ff ﬁﬁ?ﬁ%@%é s
faces of t heduttet fivrt & tootieesl duttimgdevicecofsuch apparetash of _at REFANCERSHHETHhe SG

two cutters being rounded at their distal ends excepl Peseripthve graged of..thpiged..?. .
shearing faces. An apparatus of the type defined inmr@aimﬁeni nepaged agl.apPsged ...l

i s known, for exanple from DE 28 09 345 Al. The knolif Rrapiaigad) ipaged 3.%. 10 paged .. 4.

hair-trimer for thinning out hairs during hair-cutffffngpst:ka thiN&nQ_\m to paged ..z...
apparatus the distal ends of the cutter teeth of thekpgidE qeabe cutter

are rounded and polished., However, adjacent the rourmdedportions et
extending into the pr erg&yeqt;ggtrﬁlataqséjgg,haéq—cqtﬁgg gﬁ’m bipe. 2pefhed Futting
shearing facgs,;Qf istlf 4 Sfatib tebiith 4t 1€kt SiRSlolv Of cutlRe et il @cabl e

cutter have s é‘%pcgéﬁd%—g?&gaé %c}rﬁrfggl%guri nlg t he punching operation used in the
manuf act ur e mtiprddatinglytdrisvableTtutter withaat Jeasti grs rova pf gutter te¢tbetheccuster teethhi ng

and irritation,of the skin as.the cutter teeth nove over the skin ichis
- Unpl eaqankaviREIheABS 135S 3 he wir: cutiey beiRe Ty SBgsegmerwith op8 Andther B L <
thereforesu nﬂ@%'ar 8t g&%%gg&%@g §fheir! duttbStedth, ahdl A5 ctfer tébeh bhHERAt Ynet O
mtigate the above problens and to construct a hair-cutting apparatus of
the type defofithe tivo cuttersceing rapngded algtheividistal ends except &arl the areacofaheinishepringd
irritation as the toothed cutting device of the apparatus is noved over the
skin. To thi¥%hd the invention is characterised in that the cutter teeth
of at least one cutter having cutter teeth which are rounded at their

di stal ends except for the area of their shearing faces are in addition
whol |y rounded over their entire tooth depth into the proxinmal tooth areas

f h f, their shearing f LT it ] i eved
Sroly (% apart 1 r i aresrae oF He Wp AFRa b he pojdind Baragrep S KRGV
edges of thegGuipfietrohf DERS09 395 AR kiowh sppatstls fs@ehdir-@imibe fetrhimaigus

i n accordance wth the invention have no sharp edges at all because, except
for the areaouwsfhaimaluring hair-cutting. In this known apparatus the distal ends of the cutter teeth

of the reciprocable cutter are rounded and polished. However, adjacent the rounded
portions and extending into the proximal tooth areas, at the sides remote from the

15 shearing faces of the cutter teeth, the cutter teeth of the reciprocable cutter have sharp
edges as formed during the punching operation used in the manufacture of this cutter.
These sharp edges may give rise to scratching and irritation of the skin as the cutter
teeth move over the skin, which is an unpleaéant and annoying experience for the user
of the apparatus and is therefore undesirable and inconvenient.

20

It is an object of the invention to mitigate the above problems and to
construct a hair-cutting apparatus of the type defined in the opening paragraph so as to
preclude scratching and irritation as the toothed cutting device of the apparatus is moved

25 over the skin. To this end the invention is characterised in that the cutter teeth of at
least one cutter having cutter teeth which are rounded at their distal ends except for the
area of their shearing faces are in addition wholly rounded over their entire tooth depth
into the proximal tooth areas except for the area of their shearing faces. Thus, it is



shearing faces, the cutter teeth are wholly romg céetf}{asoggegﬁglacciidstal ends
into the proximal tooth areas. This precludes s H 1 %in
irritation by the wholly rounded cutter teeth ojj &ﬂ“}ﬁﬂﬂ |Eutti ng
device, so tpgbh o3 Bp6r-cutting apparatus i accdi i e i nvestisod

al ways provides a gentle cutting performance. In a hair-cutting apparatus

i n accor dancgpivel veRP sidpte Rat Odpart flohthé BiredVWfMifleik Shdafifg Fatks| Wheie 108 coftinghe
apparatus only one of” thé two cutters can contact the skin, only this one
cutter shoul etiges of the/cutted tedth Arensitiated, theuewutier tecBrehthe RPpATaWS dAAEROTJANCE t he

I nvention. However, often both cutters of t ot he t3l [ n cone
into cont actwﬁéﬁ% KgVERLGTh have o sham, edges;at aﬂa@%ﬂ?&r gﬁcgﬁefoﬁg%/gﬁxtog?%ép
advant ageousgehrih face! the'cutteeiebthOdre MtidNy Gubhded fréh @heiistal ¥ndsOinRrig@ over
their entire tooth depth into the proximal tooth areas except for the area

of their $heproiximalftagisareaphiThisy des samatching jand skingfritatien bythewholly s can

h d fect t in. A cutter.hayi |y
oot h i n acctmadh ifr A of B (ofied St fiddr Xt B AtBlrghel R AR L 7
a netal castjRgrines Vifh thhVehRAMEH alvdys provides 4 REntEENtREy d;safumﬁ&w ed in
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such a manner that first of a all a cutter blank is produced in a punching
operation, after whi chintthbainjutting apparats dn @cgordance ththg ieventippei® Whichs or

exanpl e an etchin rocess. or r-trd i If t

particul arl yO¥HE t@ﬁ@%@mﬁgmbgfﬁﬁeg%&?g&és %%%Ph&%% %ﬁ%ﬁe ‘?r)e a tl|loearts
and the cyft gfin! 68y RhR che catiBEgfbuidbé providedswitl whollp eqnsled Teeth irc adcoedancar e
particul arly cheap because they can be manufactured in a sinple punching

process fol | withdhejnventionudoweves; afiencbethisydersf atopthed sutting dsvige £gn CeMENHe

i nvention, a,nethod o u UL t r [ | at us
in accor dancglt?mc?wa‘fth%e gﬁ@eﬁ% résggcé ﬁ%ﬁ%c{hg{elfésrg(? rlg‘f\elatathabte a?r?%&h AL SE?,@%
steel strip paidrieetR oBibvciitterd fretwhdllynRaaddd over nheieentirt epoth lepthointo the
foll owon tool arrangenent and in that a first follow on step the steel

strip is prepwimelstogtx areasopieept or ditersa of their shearing faces- Hys FPIemivat of a
cutter, \r/]\ggr cﬁgj%f-é)g{gﬁ)eg ro?gutiérg gﬁn ﬁwfeta‘?fécf&‘% umfﬁmﬁler i n connected to

one anot pri dges forne ring pre- enbossing and havi ng
a smal |l bridge thi ckneAsuttet havisg ahiliy rounded euttdrr tegthtihiacdordaee Byithathd i n
that subsequently in a second fol | owon step.the strip-steel sgr ! ggeweé

connecting t Hyephien BYY dssBaNuLaqared ¢ RreXAmplse i 2 SREACastng prore
cutting oper gi ol aid rﬁﬁy bd'fhani@ffBtured fh such a manner that first of a all a cutter blank is

produced in a punching operation, after which the wholly rounded cutter teeth are

20 formed in, for example an etching process or by laser-trimming. It has proved to be
particularly advantageous if both cutters are formed by punched metal parts and the
cutter teeth are rounded in an embossing process. Such cutters are particularly cheap
because they can be manufactured in a simple punching process followed by an equally
simple embossing process.

25 According to the invention, a method of manufacturing a cutter for a hair-
cutting apparatus in accordance with the invention is characterised in that an unhardened
steel strip having a given strip thickness D is moved stepwise to a follow-on tool
arrangement and in that a first follow-on step the steel strip is pre-embossed to form
pre-embossed first cutter-tooth blanks of a cutter, which pre-embossed first cutter-tooth

30 blanks remain connected to one another by steel-strip bridges formed during pre-
embossing and having a small bridge thickness d in relation to the strip thickness D,
and in that subsequently in a second follow-on step the strip-steel bridge connecting the

pre-embossed first cutter-tooth blanks is cut away in a cutting operation and at the same



ti'me second cutter-tooth blanks of a cutter are formed fromthe first
cutter-tooth blanks, and in that subsequently in a third followon step the
second cutter-tooth bl anks are post-enbossed to produce post-enbossed third
cutter-toot hphlpoks19f a cutter, during whisch post-enbossing the thiz4ds.94
cutter-tooth blanks are enbossed so as to be wholly rounded over their

entire toot hfhiﬂe RESordd" Qiftel BSth biinks 8f a RHSr ArBfOrrdiefrBmOte bt cultef-foolti BREKs,

except for the areas intended for the formation of the shearing faces of
the cutter tametin thBysybsequently isanhird fiellow-on stepube second sutterogiidlanks; are

cxampl 6. onl o R pRoiiE pop o B e Shokt f € et Sudey

strip havi ngwﬁicfxﬁ{ds@exhﬁ%%h%ﬁ&ﬁ thir® buttdrQbotBXA40Ks Are emBodttd sBds B Be YWHaH§Si Ny
the first cutter-toot anks and post -enbossing the second cutter-tooth
bl anks t o Spr nemded oier their regtitautopthy deptho fienbthgiridistak enids intotthe: praximalatoothhareas

whol | y rounded shape, of the cutt eeth fromthe distal.tooth,ends in

the proxi mal %68t ﬁﬂép%arqag “35?‘@?9?88hferfogneté%oé&lﬁﬁﬁ%ar%ofaﬁﬁeogﬂhﬁﬁ_ 'T'%rt_c%tﬁ’ an
enbossi ng pr Bg rS-embDssinE thedirdEédiRe todth dLeRTiEl RNeRievkd that Bettdrs AN dudeer itdettnas
proved to be Tavourable 1f a steel-strip bridge having a bridge thickness d

equal to at hawngrasuttastopgiowidth of sforiegamplec Rpkysd4 mmgcan beran g from

pre-enbossing in the. filf. OW-=0n. st ep.. IS | I regtly
Ut i ng out  Corpuatiaty tuek sef! 18 2AVisR AR HibReesd o 63 Bldfuie oSk’ B
particul afg Y?lfeaéiﬁbﬁsﬁﬂ qhé Firgt cattéetoot blafksirddsat-babodithgathb secdae cuttectootss d
equal to at the nost 30 % of the strip thickness D is fornmed during

pr e- enbossi nblaiks tohprofiieesthefthird sutesrtosthdfankslit is achieved that the wheolly rqupdedct | vy

cutting out the s nd cut SAge] I f. U

p?:t ic ;JIhar ![ ﬁsqz’lﬁé’??ﬁ? f‘éﬁFert%‘?’ #or‘?%f%‘ilgigﬁigifr%\}gi TE%BMII/%% ?%?égé i f
arter e ine@'in @'Vegy © ahd ePa @R enBOssirg PradessTen e

resul ting cu"fﬂ'!tsern gllank [ ngl ulgi n ict_é'g@t hird cuttgr-tos(l)rﬁ]pbl_anks i s hardened

in a further process skefycharimethpd imaccopdance withoathe ynveation it has praved-ioibeg

very har n ar i I &Sl  CULE : i . '

e s e e L
undesi rabl e pf gptship detiaics® D Rrforméd dieng picterbossing fim theafisp faltowwon step. This
very advant ageous iIf) the third cutter-tooth bl anks of a cutter are ground

to form wel | isfevourable Spe serreslyr autiing aytdhe segopd cytter-togthctlanks. i n the area
i ntended for the for [ ' f . .er .
G inding the sheari ngsl;tggggpévr?ﬁ?ﬁibg%%&@lyjé&@ﬁ‘gﬂé&%?%ﬁ%%@érb’rfdggthlggmglaso
possi bl e to badgd tckab&od etgal teatthe most 30 % of the strip thickness D is formed during
20 pre-embossing in the first follow-on step. This is favourable for correctly cutting out the
second cutter-tooth blanks and for the manufacture of particularly fine cutter teeth.

It has also proved to be advantageous if after the third follow-on step in

the follow-on tool arrangement the resulting cutter blank including its third cutter-tooth
blanks is hardened in a further process step. In this way particularly hard cutters having
25 very hard and wear-resistant cutting edges can be obtained. Hardening raises the elastic
limit of the cutter material, which precludes undesirable plastic deformations of the
cutter.
It has also proved to be very advantageous if the third cutter-tooth blanks
. of a cutter are ground to form well-defined shearing faces and sharp cutting edges in the
30 area intended for the formation of the shearing faces of the cutter teeth. Grinding the
shearing faces in this way is very cheap. However, it is also possible to lap the shearing

faces. T L
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4 The invention will now be described in nore detail with reference to an
exenpl ary enbodi nent to which the invention is not limted. Fig. 1 is an
o%l i que view of a shaving apparatus in accor dand&iswheetHas BeanRepipdedir y
enbodi ment  gigbhey sqyention, conprising a ghort- hH 1H‘MHI|HHWV| ce24108.94

| ong-hair cutting device. Fig. 2 shows di agramat I hair cutting
device, as used in the apparatus shown in Fig. 1 and constructed as a
toothed cutting device with a reciprocable toothed cutter and a toot hed
cutter which is stationary relative to the reciprocable toothed cutter.

Fig. 3is a plan view,to.a |arger...than full-si | ctical
variant of a stationar et’Bth‘ﬁQg Vel o bgﬁe%rﬁg%ﬁﬁﬁ?%ﬁf?ﬁ%mdﬁﬁg&;% Shown
inFig 2. Fé:@mgfarf%&@dﬁﬁ@xt&@%%@m@%wﬁoﬁﬁs Fbtdimided.n a sectional view

I ne 1V-

taken on the in Fig. 3. Fig. 5 shows a single cutter tooth of
the statiénary toot hedigul isan obliguegniewof3 shaving apparatys dn apeprdange Sith an

substantially |arger scgle th Fi qur es n Fi - .

di agrammat i céﬁef”}’i émﬁﬁpg%@tté’?gl?ﬁ 5\% FaPn. ??oﬁngs@gcacéehggﬁ%r g‘f‘é‘%% aié)‘fléé;ger{r&e? hod
in accor danclgn%i it cultfhg divgdet i on of manufacturing a toothed cutter as shown
in Figures 3 a g4 and partly the tools of a follow on tool arrangenent
required for the manufRigt2ishows diageasamatically @t long-hais sutting figvicg; anusedarghe on
the line XI11-XIll in Fig..3. ,Fig. 1 sh a Vi .o for
cutting hai riPPamEs Shoxn iﬂgF ’§pﬂ)§lpgt°8§st?cfoﬁ£asaa Eo@@g@n%t%%%ﬁ@aa shavi ng
head 3 i g0T0WR{pRskabiE OB Cufter LiRlod] todtifednauties @ich i§ kaviongyhehdvé tathe 4 in
which a short-hair cutting device 5 for cutting facial hairs is nounted.
The short - hateciproaablentgothedicuers basi cal |y conpri ses an arched shear foil 6

and a lanellar cutter igh is.not. ' Qe 3 i 1S o [nCSakdi SN | Y
urged into the interi cﬁﬁg'o? 1} ﬁgl%%ﬁggl@g%g&%ﬁxé_s?i}:ﬁsg&‘%hg@km%gg alr:tléétigs 1
further conpyirf@f ofials@figndigi toothed ththg oty ioothel @uiting deyice asahowadn @ig.t2.ng
device 7 for cutting long facial hairs as well_as the hairs, of thi head

The toothed cutting ddfigcé shows thedanthed cutter; ofcFigo3 dn jagwctimal View;takep op the of

t he hou5|1r§g ﬁnes&_ﬁ ihci:ige&rmvabl e in the
Fig. 5 shows a single cutter tooth of the stationary toothed cutter of

Figures 3 and 4 in an oblique view to a substantially larger scale than Figures 3 and 4.
Figures 6 to 13 show diagrammatically the products obtained in the
successive steps of a method in accordance with the invention of manufacturing a
20 toothed cutter as shown in Figures 3 and 4 and partly the tools of a follow-on tool
arrangement required for the manufacture of these products in sectional views taken on

the line XIII-XII in Fig. 3.

25 Fig. 1 shows a shaving apparatus 1 for cutting hairs. The shaving
apparatus 1 has a housing 2 on which a shaving head 3 is mounted. The shaving head 3
comprises a shaving-head frame 4 in which a short-hair cutting device 5 for cutting
facial hairs is mounted. The short-hair cutting device 5 basically comprises an arched
shear foil 6 and a lamellar cutter which is not shown in Fig. 1 and which is resiliently

30 urged into the interior of the arched shear foil 6. The shaving apparatus 1 further
comprises a long-hair cutting device formed by a toothed cutting device 7 for cutting
long facial hairs as well as the hairs of the head. The toothed cutting device 7 is

mounted at the location of a side wall 8 of the housing 2 so as to be movable in the



5 longitudinal direction of the apparatus 1 between a rest position shown
ip Fig. 1 and an operating position not shown in Fig. 1, which operating
position is situated closer to the short-hair cutting device 5. The shaving
apparatus 1 pge a3 8hgdi ng button 9 for novisng the toothed cutting ded gsod.
Fig. 2 shows diagrammatically the toothed cutting device 7 of the shaving
apparat us Shtawgitﬁ&inﬁ' drection 6P thel HPRAREL £ BbiweBE ad8dt goRitibn/A6wa ifi tFiE| PAAd ¥n
first cutter 10 constructed as a toothed cutter conprising a row of cutter
teeth 11 andoperatingopesitidnynotshawadn diig.al,swhishoperatiog pesitiom is sitnatedrelosen o the

toot hed cuttin evice 7. The_ tqothed.cutting devuice 7. .further nprises a
reci procabl eSbsog%gadﬁ cgtﬁpg gFvies 5. \m’éﬁa‘{l@g 3?%35%852\51?? L?cﬁz'tgglgal%uq@nt%gqrﬁga ng
cutter conprigihenad bRifingidegicb7er teeth 13 and which is reciprocatingly
drivable parallel to a dfiving direction indicated by an arrow 14. The

cutter tedth 11 of t heFigt 2tshowsdiagrammatically the toothed dwiting davicer 7 of theashayings
and the cutter teeth 13 pof..th ci.pr.ocab cytt.er .12 haye. sheagi

16, The tvio. TRRATEFLShAMR A Fiendad Bitiel eHEBRBEURG7 e Aayatonay, fus) Sutgor
of the shearidifirh@eas h306Med &fiedf contpRisingCal kdwe lof te@értedh 1anshdlstatiohbfily

stationary cutter 10 and the reciprocable cutter 12 are pressed agai nst one
anot her w t hmohnted loaza suppoftavetsshosvnafor the eptire ipethed suttingrdeviceth The topthed 3
paral lel to a _pressi.ng,direction indicat.ed a furthe r 4 e
reci pr ocabl e“CHP# §Fvl‘i'g7?‘;§"§%fp°p°6‘_?li’§88 Bgegp@ﬁ??ﬁgﬁew&p&gpe&gé, ‘&ﬁ‘%ﬁs i"‘l:sggact ed
upon by aipr gsiistited RS lanBoth8d it toRfRisingod) faw BF catteérttaéth ABadnd wkich ient 20
on the support for the entire toothed cutting device 7. The two rows of

cutter teet hretipracatingly drivablecparalislite @ drining direct®nandicated hx\aa asraw flfe That

tooth pitch. A reciprocatjngly drivable drjv nb 21 e vi.f
for driving ?‘H@r ?%eggﬂ?c???ﬁﬁ g‘aﬁl?ﬂaf%xm’?f}eda‘ T 39%&? g@g@ggﬂ%&%ﬁ&%&ﬁﬂx g;/;hg&d
pi vot abl e driekfhy |F¥Lthe reciptatdbledtauee €2 Adve shearin@ fates 16 THE eko chtgers fake/ i
menber 21 and the reciprocable cutter 12 or the cutter holder 18 carrying

the t oot hed engagementowitlyone arother atileast by @pastobithgshearing fagesctS angh 16 of their

transmtt from.t ri er.21 to th k BL.O (o) er 12,
subst ant i%dl Qltﬂﬁ tﬁlii'lg 1graél§elg1r"rﬁ¥§(§[aﬁ‘8f’?f& %#wgb?o?ﬁ%ﬁﬁ %gﬁ%f@%e&?tgg&?%t s of
the fricti onglesde@rapamsbaieafther Veith e shearugl facdd1586d 18 of Their buthegaeeikdilce
22 conprises two linbs 23 and 24 which are oppositely inclined relative_ to

the pressi nganfl Fpasablel tora pressing disrctioneindicated by Birther arrewt he Thei speipregeh

21 by hinges d r C o) \i e GUL L jhges
27 and 25, reledd s SgpotEITE R folBRs, Mok ls sHle Hpoll By Ehrodiind ptthd' 0
cutter hol der9 #hidobéiraRgdint Qtationptyesbut@ent 0 én tHehwipporifor the entife todthednd
28 being constructed as 1 ntegral hinges.
0 cutting device 7. The two rows of cutter teeth 11 and 13 of the toothed cutters 10 and
12 have a different tooth pitch.

A reciprocatingly drivable drive member 21 has been provided for driving

S
=

the reciprocable cutter 12 and is, for example, formed by a pivotable drive lever. A
hinge device 22 is arranged between the drive member 21 and the reciprocable cutter 12
25 or the cutter holder 18 carrying the toothed cutter 12, vig which hinge device a driving
force can be transmitted from the drive member 21 to the reciprocable toothed cutter
12, substantially in the area of the point of application of the resultants of the frictional
forces between the two cutters 10 and 12. The hinge device 22 comprises two limbs 23
and 24 which are oppositely inclined relative to the pressing direction 17 and which are
30 each connected to the drive member 21 by hinges 25 and 26, respectively, and to the
cutter hoider 18 by hinges 27 and 28, respectively. The drive member 21, the limbs 23
and 24, and the cutter holder 18 form an integral plastics part, the limbs 25, 26, 27 and

28 being constructed as integral hinges.
eet Has Been Replaced
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6 Figures 3 and 4 show a practical variant of a_stationary toothed cutter
10. As is apparent fromFigures 3 and 4 this st . X decutter 10
is offset both at the | ocation of the row of cut ' . e.

subst anti al lygpoe3 beg proxi nal tooth area 2@, and 0 whi o) (18594
renote fromthe row of cutter teeth 11. The stationary toothed cutter 10 in
Figs. 3 and 4 of a togipgds 9%'¢%£@¥E§&ti@al@rﬁﬁ9&@a kﬁ;ﬁgﬁﬂ{%&ﬁéd 90.
teeth 11 which, as shown in detail in Fig. 5, are rounded at their free
ends 31 excefs isfappardmé frone Figifres hand 4sthisastitiogafyatoethed Suttetolibiscoffset hethcatt t er

teeth 11 I | | ded .t hei i th.depth into th
or oxi mal +odbh i96eBat o st of S Tews 137 e StoseRbily G ofmmymRbin 150 |
This means thaf o9l find ﬁﬁm&la&as@mistrbﬁofebgrzgﬁrmé?@Mea,fslz%uaf@e&xqfqnded al ong

| ines of curvature situated I n planes paral toth earing faces 15 of
the cutteb teeth 11, J&heistatiomdiyctopthed lwuttetht0 imBigas3 atd droff tpotled duttinghe

second pl ace, the cutter teet 1l are ro d .al.on i nes_aof curvature

i tuat ed | n GVIERL ShAREHR b Figva b iR Rt L rett G v S i el nitdges. 3
and paral | el rohfiddd st theipiffeetnd 31 ieRBept faSthearéd 6 SRirQHedtingt fates PSlilSwEver! N
Fig. 5 and, inthe third place, the cutter teeth 11 are rounded along |1 nes

of curvat ur gheicutiert tecthi Il eznoss alsh ivdiolly xoended myep theiti entireitdogh depthlinto the
shearing faces_.15,and,transyersely. of. the toath directions s indicated
by the. radi JEOREA! 1ooth el D ERen o the 18 of B Sheiafie FiRpo s o mpeb i
teeth 1110f ihiiRe FiratipifRaihe &Rt feeh ¢Vhatefouhled Blohp Yines 8f cotvadift bifhated in
particularly 5 it wll be apparent fromFig. 2 that the cutter teeth 13 of

t he reci pr oq#nes pavalleh el theusheaning] faces &5 of she auitsr tegth dlunaseid indicated hyithe
entire tooth depth.fromiheir distal endg into th oximal .togth areas, of
cour se excep‘?glf‘gf?tlﬂﬁ%‘r a0 els?lcémgl?é?fﬁ (fu;tgéeeﬁbf)%flretwgngﬁf@gpg ?xggstﬂf 13
of the reci pueablessitatetqh plahes Which ®aédd ﬁétb@fdi&xl&@lwﬂl@gﬁ%ﬁlgnﬂaékGIS Wi
two toothed cutters 10 and 12 of the toothed cutting device 7 are formed by

punched net fargliel te thentgothhdirectionsrastis dadicated by, theidiys 2 e HigwS andbtingbe

et hod o St 2 P AEF St e CRRRRSY RBu i BEERE Rl RRIAG Rty .
hai r - cut t i nowKigR @k&hd perpendiculadly toahe Sleatidg ifn@s 1S andxeBvesely oF #id RO Y
t oot hed cutter 10 as shown in Fiqures, 3 and 4, will now be described with

ref erence t dlircomse$s ds inglicated by the radius 13 in Fig. 5.
Although this is only shown for the cutter teeth 11 of the stationary

toothed cutter 10 in Figs. 3, 4 and in particularly 5 it will be apparent from Fig. 2 that
20 the cutter teeth 13 of the reciprocable toothed cutter 12 are also wholly rounded over
their entire tooth depth from their distal ends into the proximal tooth areas, of course
except for the area of the shearing faces 16 of the cutter teeth 13 of the reciprocable
cutter 12,
In a particularly advantageous manner the two toothed cutters 10 and 12
25 of the toothed cutting device 7 are formed by punched metal parts and the cutter teeth
11 and 13 of the two toothed cutters 10 and 12 are formed in an embossing process.
An advantageous method of manufacturing a toothed cutter for a toothed
cutting device of a hair-cutting apparatus, i.e. for manufacturing for example a
stationary toothed cutter 10 as shown in Figures 3 and 4, will now be described with
30 reference to Figures 6 to 13.
Figure 6 is a cross-sectional view of an unhardened steel strip 32, whose
transverse direction is indicated by an arrow 33 in Fig. 6. The steel strip 32 has a given
strip thickness D of, for example, 1.0 mm. Such an unhardened steel strip 32 is moved



Figure 6 is a cross-sectional view of an unhardened steel strip 32, whose
tyansverse direction is indicated by an arrow 33 in Fig. 6. The steel strip
32 has a given strip thickness D of, for exanple, 1.0 nm Such an

unhar dened spgel 9% 5 sp 32 is noved 7 stepwise to a follow on toolyg 0894
arrangement perpendicularly to its strip direction 33 and in this foll ow on
t ool arrangegﬁw ér?al@é t

successive fo ol\/s\y(t)%hif?g%g%gﬁg carri eglgoutﬁ.}b{ﬂﬁh&tl r?i‘gﬁfﬁfﬁpo%f%tﬁ&g?ggnd "
carried out this follew-or towlacrangement dr iscadyamcedtin seps whilesat theageentime itheal | y i n
Fig. 7, the steel stri g 32 is pre- enbossed I n an enbossing device 34

conpri si ng asucessivefolow=pnsteps-ate GAFEd Mte 36 to form pre- enbossed first

cutter-tooth blanks 37%,0f fia¢ kaRiwied s&!gtéa?ﬁed ol lﬁhh@rawmﬂmqﬁahgaﬁem as

cutter-tooth bl anks 37 remaln connect to one another by steel-strip
bri dges 38 fshowaddidgrammativally ueﬁg)s'blthgstaddsthp\zﬂngpae— ssechini aiyembbssiigness

d | at t t K th t 32. Thi
br e~ embossi riF eI AEPBRIIHEE AABHES S KuA AL PERRA S6H1 {PrRnpre bosSedtfigt
shows the i n&ﬁfem&lstﬁtb?ar&g 39 4stta (39tHed cUREL, Q#Hxéﬁ‘greté}ﬁ'bd&&&r fifsPeaddrigoPer ati on

illustrated 1n Fig. 7. is apparent fromF and 8 a steel-strip
bri dge 38 hablanks 37 ba:maig@onimctﬂdrlmcmeenmﬁierw sangstmpl bridges $8 Iormédoduririgepre-

t t hi ck D, f d duri th ol.l
Step” In o conBosmecdvEIE & boptl B tEFRESHOR cifin 1 b stin frickegsh Bt on
step the gf ! ind-shlep Shrips3. dftls Bfb-EADGNRRHE! brdcoR iP presEhiea SRskriiraEallyOR b

bl anks 37 is cut away by neans of a cutting deV|ce 40 conprising a
pl ate 41 andFig. Juitig. r;%gshbws te intermediatetproducs 38 rfanmdwdm the pm@mbamg i me

d h, 43. of f .
Ut Ler -t oot hOBTEEIRSERES i B 7, s i anifuefl, BpReEiER. 7 b Bia, ey sf ridge 38
shows the i nﬁmgﬂlbﬁdge PHielkhess eﬁtﬁl@@bﬂbx@ﬁﬂnﬂt&ytme%ﬁﬁ%@%fpoﬂﬁcﬂtﬁééérbié ep

illustrated in In athird followon step after the second foll ow on
step in the fommd\dmngtpwbmbossmgmn@ntfmmllgmeutter t oot h bl anks 43

are subj ed to post-enbossi rther enbossin Vi |5|ng
a | ower 5‘1%2 46 and an 18 %CF%WOQW'PBS P ’(':Bre['?ﬂlﬁ s’é’gthzP FBS(S?%H

of a cutter. m@tsm;sl&eélmpmge% c&ﬂ@&ﬁfgl fhe pefleinBBssed lcﬁtéerit@bdh%m@rs';sfs%at hﬁafr he
foll owon tool arrangerrent are ol I'y rounded over their entire tooth depth

fromtheir dbymeanseelia cuting dem@eﬁocmmmsmgobﬂw plateAd andoeputting diet kil eas
49 cutting operation and at the same time second cutter-tooth blanks 43 of a cutter are

formed from the first cutter-tooth blanks 37, as is shown diagrammatically in Fig. 9.
20 Fig. 10 shows the intermediate product 44 obtained in the second follow-on step
illustrated in Fig.9.
In a third follow-on step after the second follow-on step in the follow-on
tool arrangement the second cutter-tooth blanks 43 are subjected to post-embossing in a
further embossing device 45 comprising a lower die 46 and an upper die 47 to produce
25 third cutter-tooth blanks 48 of a cutter. During this post-embossing in the third follow-
on step in the follow-on tool arrangement are wholly rounded over their entire tooth
depth from their distal ends into the proximal tooth areas except for the areas 49
intended for the formation of the shearing faces of the cutter teeth. This is simply
achieved by means of a correspondingly rounded shape of the embossing zones in the
30 upper die 47 of the further embossing device 45. Fig. 12 shows the intermediate
product, i.e. the resulting cutter blank 50, obtained in the post-embossing operation
illustrated in Fig. 11.

The cutter blank 50 shown in Fig. 12 including its third cutter-tooth
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i itended for the formation of the shearing faceg@feed gutter teeth. This
is sinply achieved by neans of a correspondi ngl f the
epbossi ng zones in the upper die 47 of the furtﬁ({ﬂﬂg ﬁ m evi ce 45.
Fig. 12 shovsgphyy 51g ernedi ate product, i.g. th ter bR408.%0,

obtained in the post-enbossing operation illustrated in Fig. 11. The cutter
bl ank 50 sh s'is %ﬁ%eqﬂ%tl‘y%kd&i‘lb@gn atfarthét procésbsiep! whthidan be eiferfddsby S
subsequent |y hardened i'n a“further process ‘step, I ch can be effected by

means of genmeais|of generally tkmowndeahgologiesSubsequent |y, the hardened cutter

bl ank 50 is conveyed to_a grindi device, not.s in which_in.a.further
process step the thi rNﬁqggﬁ‘tgi’5&‘??1“5?%@‘%5%31“&%%?%\‘”8‘?go ar%ﬂﬁgl 0
form vel | - de&évg:;esi Psbﬁfwxﬂ Gn WARGS inld fiRfidr Prodess Stbp thediradaasr-ioott blanky 48 of

i ntended for t ormation of the shearing faces of the cutter teeth. This
grindi ng Gpexr entievrary geduid to Hern snelledefined sheating FacesHS andothamdcutting edgashs

factured, which t h | hei.ght. H_skiqht | l.ar. th
'he. or | g nal e ARARIEk REoL® oot T abe Sreatn fares S i ik B0 s ;20
operation f ofgihddh&dridl1FieRlIaRE cierft8QR 1167 the GooiRdd ke thRBHATERIIIEH N T

the toothed Cutter 10 is in principle finished. Instead of a grinding

oper ati on a Whishiteesh bpes an overaidpight Huslightly smablenrthan dbeeriginglestrip abickegsa D ng
f 15. | t oot hed, tti i havi , .
oscri bod { OIf WhaRabave 14 AR 45 Eliion dhemlof 161 indifh B Sefithd floed B5'l 2

si npl e MENehethBalof e eihirfiy the WdthedOidter 10ri9Mn piifdiplesdstedc bistdad®feriges,
have no sharp edges at all, so that when a toothed cutting device having

t oot hed cut tgninding pperatierha lanping opesationeray betused tocform the webldefingd shearing
skin scratchj n%,gi cking and irritation of the skin is not possible. In
this way a g%ﬁ ‘cutting performance i s always guaranteed. A basic

advantage of a net hod 1gfa (3Bihed 2Gite degick MaVIRg dvillyt refdddccutiag testtphd y
rounded cutter teeth, as described hereinbefore, is that the wholly rounded

shape of t hedescribask for dhe Abave exsmplany gmbadimesh itiip achigyadying Y3y SitRpls fRannGY

pre-enbossi n d, after.an |nter A chi per.al i s E. LNg
o the oot ot BB’ dnst P Bl HRElL Sl B AS el B8Ee S0 Y
particul arl ythat Whér a WotBéd Ertins dkvice BaAE Ssothedu@itetnwithisods whollp ramded i s
al so advant ageous because such an enbossing process enabl es a conparatively

wi de range ofutlertdetinis mavedeever she)skin senatching, migking,and irritation of the skin is not
possible. In this way a gentle cutting performance is always guaranteed.
A basic advantage of a method of manufacturing toothed cutters having
20 wholly rounded cutter teeth, as described hereinbefore, is that the wholly rounded shape
of the cutter teeth is obtained in a particularly simple manner by pre-embossing and,

after an intermediate punching operation, post-embossing of the cutter teeth. Such

wholly rounded cutter teeth can be manufactured particularly simply by an embossing
process. Such an embossing process is also advantageous because such an embossing

25 process enables a comparatively wide range of cutting angles to be realised for the
cutting edges of the cutter teeth.

The invention is not limited to the exemplary embodiment described
above. The hair-cutting apparatus may alternatively be a shaving apparatus comprising a
toothed cutting device similar to that in the exemplary embodiment described above.

30 The steps in accordance with the invention may, for example, also be applied to so-
called hair trimmers or beard trimmers which have a substantially elongate bar-shaped
housing provided with a toothed cutting device in at least the upper part of the bousing.
Such apparatuses are disclosed in, for example, EP-A1-0,325,326 and US-A-5,054,199.



c'tjtting_edges of the cutter teeth. The invention.is not limted to the

.exenpl ary enbodi nent descri bed above. The hair-th B AP may
alternatively be a shaving apparatus conprising 38l ng device
simlar to plotol.sig he exenpl ary enbodi negt desc : i he sRe8.94

accordance wth the invention may, for exanple, also be applied to so-

cal | ed hai rcfaishgmers or beard trimers which have a substantially el ongate
bar - shaped "housing provided with a toothed cutting device in at |east the
upper part of the housing. Such apparatuses are disclosed in, for exanple,
EP- Al- 0, 325, 326 and US- A-5, 054, 199. d ai wﬂ!ﬂ m"uu"[wu‘ hair-cutting
apparatus having a toothed cutting devi ce congk a nary cutter
with at | east one row of cutter teeth and a reciprocati nﬁly*drivable cutter
with at | east one row of cutter teeth, the cutter teeth having shearing
faces and the two cutters being in engagenent with one another by at | east
a part of the sheari aces. of | e " er teeth of
at | east onf; of the '?9 m})lglg%?ﬁlélgsap %ﬁh{% h%g{l}lgoare@tog}%&'?ﬂg Fdd(ﬁklgt%aﬁ%&ﬁé)k'ggngeaicept

for the areagativhatyh@itter Wigpdti 1845t bae eow of Rattacicethi MAGh iediprbatinglairivableer
teeth of at |east one cutter having cutter teeth which are rounded at their

di stal end<ulige with gtdeast pae gove of sutterresth, tigcutter pethaving shearing faces apdn
whol | ' ' dent h | t ' .
oxcept 1 or w8 {hfers el Bighford i Wil o By 'ae el £ pattts he Pedei o2

cl ai med Bn fatesi of) their chacraebth! afd the dutteh fdetli bfatCuist ohe bE eiehtwdf cliRkdbéingt er s
are wholly rounded over their entire tooth depth into the proximl tooth

areas exceppurdad atifheip distal onds pxgept fo5dhe pieg of sheis shegring faces, charagterisgddpat us
as cl ai med 4 Wi ltelfh o I d tepﬂ]t : Fohn red
by punched thrr%tta %gé%ts an%attﬁlgeh%égﬁ ‘gt;de?glg %Eézﬁxg&lr ound‘g%‘allltﬁ}egn e%‘gglfsflﬁﬁge
process. 4.distal ends excéptifot thechred ofrtheitf shedring fagesoare Uh taddition rwivllyaothdesd
cutting device of an apparatus as clained jn any one of {he Clains 1 to 3,
char act er i ST it $Hiire 200t JeBPcBivctde mm%wﬁbm?mph}ogi%aregtqfﬁ%w

t hi ckne bsridPEeds stepwi se to a followon tool arrangenment and in that a
first fEPI (?\llxlll?%rrlfigs)t ep the steel strip is pre-enbossed to form pre-enbossed
first cutte&.-tooth blAanippacdtusiasceiningd, inv@lainn 1p charectbrisedeid thatrthe cotiért teeth
toot h bl ank% remai n connegt d to one another by steel-strip bridges forned

during pre® both cutters are wholly rounded over their entire tooth depth mto the proximal tooth
areas except for the area of their shearing faces.

3. An apparatus as claimed in Claim 1 or 2, characterised in that both cutters

15 are formed by punched metal parts and the cutter teeth are rounded in an einbossing
process.
4, A method of manufacturing a catter for a toothed cutting device of an
apparatus as claimed in any one of the Claims 1 to 3, characterised in that an
unhardened steel strip having a given strip thickness D is moved stepwise to a follow-on

20 tool arrangement and in that a first follow-on step the steel strip is pre-embossed to
form pre-embossed first cutter-tooth blanks of a cutter, which pre-embossed first cutter-
tooth blanks remain connected to one another by steel-strip bridges formed during pre-
embossing and having a small bridge thickness d in relation to the strip thickness D,
and in that subsequently in a second follow-on step the strip-steel bridge connecting the

25 pre-embossed first cutter-tooth blanks is cut away in a cuiting operation and at the same
time second cutter-tooth blanks of a cutter are formed from the first cutter-tooth blanks,
and in that subsequently in a third follow-on step the second cutter-tooth blanks are
post-embossed to produce post-embossed third cutter-tooth blanks of a cutter, during



€nbossing and having a small bridge thickness d in relation tothe strip

it hi ckness D, and in that subsequently in a secormlw”m" t he
strip-steel bridge connecting the pre-enbossed o E’Mf h bl anks is
cut away i rprRO®R 5ig1g operation and at thg sane tinme secdndscutt er 24@%. %

bl anks of a cutter are forned fromthe first cutter-tooth blanks, and in

that subsediigeh pystlembosbiiy the fridd Qe fodth BRinkS Sres@nbuised st 4Lto bORNBIP! anks
are post-enbossed to produce post-enbossed third cutter-tooth bl anks of a

cutter, durtongded ovep their entitp deethalepisfromgthein distaliends inso the progimal tbothrateasar e
enbossed so _as .t e wholly r.ounde ver their.entire tooth th fro

Che T ai st EReandar fin e enimespBd Rireine doSatolrar b€ Meotife s Arae it oo

i ntended fagy, the forgRidegibdods difithedifaTIhmg 4] BRaacteriselilif thdtlal RéellstR Bridge

A nmethod as claimed in Claim4, characterised in that a steel-strip bridge

havi ng aSbrhiagipg & hridge ddckngssed gqual to atthetmestiis% afithesip thigknessyP s formed
t hi ckness 1S formed durin re- SS] In the first foll owon step. 6.
A met hod as%“&ngi%‘&“}%ﬁsﬁ%f%ﬁ%ﬁg’&@&%ﬁ?‘%u inthat a steel-strip bridge
having a brd.dge thi cipfifethod RBIAmedGn Wlainhs, BRdhcteheloif fthdt Aestédl strip bridge
t hi ckness D is formed during <gre-en‘oosm ng in the first followon step. 7.

A met hod adwaying sbridgethigkeess d equal §¢ abthegmast 30 %rofthel strip thicknessP ds formed

third foll epin. I g rrangement the resulting cutter
bl ank i ncl (L)ﬁic{lyl_ng’g pﬁ‘%%ﬂ}bﬁgsru%é'gnu{h?eérg é’g{&ﬁ}%?gtﬁﬁ's is hardened in a further
process1etep. 8. A metho@ f3Rilaifkdds Clhiad 4p8 orf6, ChavadttefisedSin thatodftef the
characterised in that the third cutter-tooth blanks of a cutter are ground

to for m welthird dellovegnatapain the felleweondnel arrngprent: the sepultingeaiticn blak ar ea
| nt ended Lﬁﬁgﬁ@@;figrcgﬁ{;;ggﬂixg@&hﬁaﬁ&eﬁrﬂap&nwﬁ?i e Hro&d bgp. teeth.
8.

REPLACENME
A method as claimed in Claim 4, §, 6 or 7, characterised in that the third
cutter-tooth blanks of a cutter are ground to form well-defined shearing faces and sharp

15 cutting edges in the area intended for the formation of the shearing faces of the cutter
teeth.
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