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1 : 2172833 AN | NNER ROTARY CUTTER FOR AN ELECTRI C
SHAVER AND A PROCESS FOR MANUFACTURI NG SUCH A CUTTER The present invention
rel ates to an inner rotary 5 = cutter for an electri-:c shaver, and to a

process for manu- facturing such a cutter.. It is known to prOVﬁiﬁgﬁ%ﬂ |

'rotag¥ cutter for an electric .shaver hdving a plurality of blad

posi [Toned at generaly rivgsl AOTARYC CURTERC FPORNANC ELEGTRICCBRAVER 2 rota-
10 table disk. The process formmanmufactorTg—Suct—er Tmer—Tuotary cutter

is illustrated in Fi gaip RO PROCESSOFORN MIANUFAIRYENGY scaVANg@YTT@RA Wi | | be
descri bed below. Fi§s. I9.Tt0 ZI Snow.rnner cutter branks corresponding to
various steps in the 15 manufacturing process; in each of these figures is
shown a plan view (A) of the inner cutter blank and a front view (B) of one .
bl ade-form ng secti offThe prgsepz ihvention delates ¢o ame ibinagerboamyng
section. As a first step, a flat cutter blank 50 shown in 20 Fig. 19 is
punched ot f cavhterpfore amnedeckricnshaygsun pndTikos ac progess| £0K Benu-
consists of a circular section 51 and a nunber of bl ade-form ng sections 52
ext endi ng r adifRCEPIANGSHGR & CUE¥LErence of the circular section 51. In
the second step (as shown %g Fi g. ZOQB%x, an 25 outer half section_52a of
the bl ade-form ng sedti'd$ ¥9oWn ko proyjde gn.daoneg. rotary guttgr| £Rrqap,
the radial di L9elion, Wsvatohavihg' 1°p160410% 8 b383eE 5880t sonea at

o generally regqular intervals.on_the circumference of a rota-
~ 10 table disk. -
Thé process for-manufactﬁring-such-an-inner rotary
. .cutter is;iilustrated in Figéﬁ 19 to 22.9f_£he-accompanying'
drawings, and will be described below.- Figs. 19 to 21 show
inner cutter blanks correspondiné to various stéps in the
15 manufécturing proceés: in-eachldfithese_figures is shown a
'plan view (A) of the inner_cu;ter7b1ank and a front view

(B) of one blade-forming section. Fig. 22 shows .a side

view of one blade-forming section. . = S B

\./ . As a first step, a flat cutter blank 50 shown in
20 _Eig; 19 is punched out from a pléte-material (not shown).
Thiéjcutter;blank 50 consists of a circular section 51 and
a number of blade-forming sections 52 extending radially
from'the circumference 6f the circuléf section 51.
. . In the second step (as shown in Fig. 20(B)), an
25 outer half‘section.SZa o£ the blade-forming section 52 is
‘bent, by a press,to'a iine R1 inclined to the.radial

direction; the angle of the bend being close to 90°.



2 Discharge holes 53 are bored on the circular section 51 sinultaneously
with this bending step. Subsequently, as shown in Fig. 21(B), a part of the
‘bl ade-form ng section 52 close to the circular section 51 is bent by a
press to an 5 angl e of about 900 in_ a direction opposite to the bending
of the half section 52a. The cutter %Iank is then subjected to a heat .
treatment tophs¥hakgeshbaesnsssace bore@S6n- the thechibedsstePontde
bl ade-form ng section 52°10 (Fig.. 15(B)) is ground so as to be cut to a -
horizontal |$imuRRaseowslynwitlh. tR2sahdndingokteped Sabsequentsparasedge
and simul taneously subjected to plane processing.. Thus, a blade section 54
is formed atshewntip Bigthélbﬁédeafbantngfsbbeibhaée-teemiﬁbgsedeionlsz

In the last step, both the outer diameter D and the inner dianeter [err]
fornmed by tHel@$@dkoskheghrcukarrsgction §1ciggentnPyornpbesyrtadanmg bot h
the inner side (the_central ﬁLd§$ 54g_and the outer side 54b of the blade
section 54. ¥pgEe of ahout 20710 dodirestigpq oppesite to thgshendinge

Shown i n i oF 1RepFLE FECGIER B48h “Por SRbhEF o TRRRDiBLrReR Layi ng- open
Found o 25 TRAoeted E91% hedC EiEhenae o8"0"VLcREFs Rurastfs SE ear oo
progressive gsg¢ss system usually effective.for cost reduction, is used for
produci ng - ' - : - 7 '
: ' ‘In the third step, the blade-forming section 52
10 (Fig. 15(B)) is ground so as to be cut to a horizontal line .\‘/ '
'_R2'shéwn in Fig. 22 and is:polished to form a-shafp edge o
and simultaneously subjected.io plane processing.  Thus, a- 
blade section 54 is formed at the tip of the blade-forming
section: 52 (éee-ﬁig..la).._
15 _~: -  In'the_lgst step, both the 6uter diamete:.Dé-aﬁd.the
’ inner diameter D; formed by the blade sections 54 (Fig. 18)
are made- uniform by gfinding both.the-inner.side'(thé '
central éide) 54a and the:outgr'sidea54b of.the_blade
'section 54. Thus, an inner cutter{GOIiSaformed. : o  \_)
20 - 37_- Most of the known inner cutters‘are.ﬁanufacfured_as
. described above and have the form shown in Fig. 18, which
is.d13ciosed} for example, in.Japanese.Laying-oéen Patént
Gazette No. 54-81956. | |
- However, such known inner cutters have been found to
25 have-the;folloﬁing diéadvantages;;' |
| Firstly, if the so?calléd progressive press. system,

'usually effective for cost reduction, is used for producing -



v

3 the known cutters, much wast e naterial will be produced so that the cost

of material is ralsed "Al'so the blade- forning sections 52 will catch one
ahother so that auto- matic material supply by neans of a parts feeder,
etc. js 5 disturbed. |In addition, when the nunber of blades is increased

and flence-the intervals between the bl ade-form ng sections 52 are reduced,
the mbul d used needs to have such a snmall thickness that its service life

i s reduced. -Secondly, since bending. by a press needs to be 10 applied at

| east twice, sphenknbenkcotteks, muchi ehstel magegtalr weyll Be poeaateai 8 of

t he bl ade sections 54. Al so, since the conplicated bending process is

fol-l owed by hethatrtheneast oftmateriad bsadeisedii oAtsd4thel bkagderi - ence
the same thermal strain nor the same strain in the 15 roll direction, so
that they do nferming smetians P2vwildfcatchi ageapnether saj thay avtace

bl ade sections 54 have positional scatter and bl ade-form . ng_sections 52
have hei ght scEREAF, mﬁESr%BltﬁBPPHthﬁlm§?P&|ﬁf a pParte £eeder.orteat £ al
(52b 20 in Fig,. ound o or der al.l bl ade

(520 20 11 o 92y ZEheBEEE 58 3Ha2E SRR . Shen. QQFnE‘é‘“’?ﬁE GBeFLfusm the pi an
vi ew of one bI n e t i aner
di ameter D nor gﬁgegﬁ?grgﬂﬁ ﬁ%?gg Fé? gggr#ﬁé gFP%EL%Otgg %Sgéﬁygﬁﬁglng_
bl ade 25 SeCt'QQét?énsnSEfQrelgehﬁcgéaCEk¥ fbh gl @hea’Redds’ thORAVe ‘such

'_ . a small thlckness that its service life is reduced.
~ Secondly, sznce-bepdlng by a press-needs to be
0 appliéd*aﬁ'least~twice; spfing-back of the material will
cause irregular pos;txonlnq of the blade sectxons 54.
Also, since the compllcated bending process is followed by
heat_treatment, not all the blade sectzons.SA wil experi-
3ence the same thermal straio'nothhe same strain in the -
iS”“foII direction,'so £hat-they do not have the seme level of
cuttihg'&biiitY; | .
i Th{rdly; since blade sections 54 have positional
W, " scatter and blade-forming'sections 52 haQe height scatter,
~ due to.she thermal strain, a large amount of material (52b
-20*.ih'3i§2'22}'needs to be ground off .in order to make all
' 'blade surfaces flush to the Same-plane; “Moreover, since
(as seen from the plan_viewfof.one-bladeeforming section 52
shown in.?ig.;la);'neither7the¥inner-diameter“bi nor the
'outer”diameter'bd of the cutter 60 formed by the blade
25 sections 54 in Fig. 18 is-exectly-circolarg-an additional
-‘grihding“prOCess is required tO”puttall_the olade;sections

54 in alignment. . This grihding'processing takes up much



grinding process is required to put all the blade sections 54 in alignnent.
Thi s grinding processing takes up nuch 4 time since there exist spaces
bet ween bl ade sections 54 and * since each bl ade section 54 has. been nade
brittle by thernal treatnent. Fourthly, blade-form ng sections 52, having
“been 5 bent with a press, are apt to contain |ocal strains which | ower
mechani cal strength. This nmeans that tke blade- formng sections 52 ar e
easily breakable, etc. Fifthly, as.seen fromFig. 18, since the bl ade
- section 54timef einoe bheyei e¥isy shecesdbetwers hahﬁeleese¢onen5525ndf

bl ade-form ng section with a relatlvelg wi de area, shaved bristles, skin
oi |, etc.  séngetgaghi blade spetbank54f hagcbpant madet bsats2e by | arge
quantltles and clean- ing is then difficult. Sixthly, ceramic blades cannot
be used, mﬁheﬁméietfsaﬁB%PEonS|dered to be'a suitable material for cutting

bl ades whi ch have | | hi gh_har.d t i stanc
agai nst rLEt.ngveseﬁnghiﬁrVbiéﬁﬁé%osslageaeﬁéeQEEZSﬁan K3hE: RESP: ocosses

are aPPL eeRUONRERAUSBEblS | QDB BUC LS cbie380CRRLEXobDaTAGRTRY SO

smal | i re _usrng SSi g 'S made

di ficult. 1ols hBEhans Qaie&EghﬁgéhadeﬁhﬁéemQShQQtHLt'h gdphggelnner

cutters. for tric-shavers present invention seeks to overcome, or
at | east forming sections 52 are easily breakable, etc. '

'Fifthly, as. seen from Fig. 18, since the blade
seétion_54-is-formed by'grinding the end ofﬂthe_half - .Qq/
' 10 section 52a of bladeffdrming section.with.é:rélatively widé'
area, shaved-bristles;,SRin'oil.:etc,.tend.ﬁo.stick to the
back of the half section 52a in large_quantities_and;clean-
ing is then difficult.
_Sixthly,.cé:amic blades cannot be_tséd,.ﬁhich_are
15 now consideredlfo be a suitable material for cutting blades
which have long service life, high‘hardness*,complgte |
'resiStance against rusting, etc. Thev cannot be used
' beqause;manyfbending processés are applied ;nd becau#e the '\,}
ihner3cutter is so complex in shape and so small in:size
20 that the manufacture using 5ending.processing-is_made )
. difficalt. In fact, no ceramic blades are being utilized
for'inner“éutters.for-elecﬁric shavers. |
The.present-invention seeks to overcome, or at least
'&meliorate,.thésé.disadvantages.- Accordingly, in a first
'jsﬁsPect the present_invention provides an'innenarotary

cutter.for_an'electric shaver, having a cup shéped base

with a ¢ylindrica1_éecti6n and a circular section, the



amel i orate, .these di sadvantages. Accordingly, in a first 25 aspect the
present invention provides an inner rotary cutter for an electric shaver,
kRavi ng a cup shaped base with a cylindrical section and a circul ar section,
the 5 circunference of the base having, integral therewith, first
exteﬁdlng sections projecting approximtely in the axial direction of the
‘cyliwdrical section of the base, .each of tshe first extendi ng secti.ons being
integral with a second extending section .-projecting approxi mately in

the.radial didigeumFerentebbofdehecbagehavitig] integraldgherewdat dirshe
second extending.: sections. The aspect of, ‘the invention may provide the
follow ng adwanha@amg sk@tions prégecting. d@p&dkumﬂmelqompamhsonzeﬁﬂeen a
possi bl e. bl ade section-of an inner cutter according to the present '
i nvention shdirectilingof thef cyldadsimednsiecst ionaminghe met-heasma@@
section (the bl ade-form ng. section) of a:known inner cutter shown F|g
18' of the acE@ep&iyistyextandigs sections Bedngodntegrad Mith ﬁnére

according to this invention is farned on-the second& horli t
I

ext ended SecE*X&PARNGh SHCEION PTRICTHIRG APPTOHFIRENGE Ya e aSlITa| 1
area at . t t h I

Rhore. to . dirEetiRe ¥ blade Foie PR o sHHP B dast ‘i"' g3
to a S'gn'fgﬁ%uhd‘QQEQN&;HQ“&EJ@?SE%the cleanlng of the |nner cutter very

easy.

A

- The- aspect-of.the,lnventlon.may.provide the
follow1ng advantages. |
.16'1. - - Ag is eV1dent from a comparzson between. a posszble
'bladeisectlon-ofnanrlnner;cutter;accordxng:to the present
invention-showndiniFig@_7;o£,the>accompanzing drawings, and
““the biade*sectionﬁ(the bladeéforming;section)ﬂof.a.known
inner cutter shown in Fig.*lsfof~the accompanying.drawings
15 the blade sectlon of the inner cutter according to this
' lnventlon 1s formed on the second (horzzontally) extended
- -section whzch-pro:ectsaoutwards:andzmay;have a relatively
\./ | | small ‘area at’its front port10n.¢ ﬁence; shaved bristles
| “and sk;n.o;l do not adhere. to.the:blade sect;on and the
zo’horlzonta11y=extended section: to a slgnlfxcant.extent. this
| .makes the cleanlng of the - inner: cutter very easy.
Moreover, since the horizontally: extended section may
_ proaect further" outwards than«theﬁflrst~(vertlcally)
ﬁiextended sectlon and the vert1ca11y extended section may
25 extend outwards stepwlse, shaved brxstles, etc..go down the
_lnner cutter for.dlscharge through the blade groove without

adhering to the inner cutter.
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 Moreover, since the horizontally extended section may project further
outwards than the.first (vertically) extended section and the vertically

- extended section may 25 extend outwards stepw se,. shaved bristles, ¢
etc..go down the inner cutter for discharge.through the bl ade groove
wi t hout adhering to the inner. cutter. .6 2.  The cup-shaped base

section allows the cylinder section toge positioned outward. Ther ef or et
" the weight distribution nmay extend toward the outside as ‘conpared with the

known cutber, wi ithel %Eeaﬁ%efdom%eofsé&%ni 2119¥sC reh c1.ihided Prevent s
tenporary | oads from changi ng the nunber of revolutions. ™ Thus, stable -

per f or mangeckRwnbecdbeP pdsitiohed outWardr ! IThetefiores ltheexedgmad section
~is designed to rise fromthe circunference of ‘the cylinder section a
posi t i onedisttribut ibhe Mays extend cowaride ther butsilde B ecmpaded sdah on nmay
be nmade as short as possible and need not be bent near its root, as is
necessary ther kniownk catest,r wittly dncregsed force ofainerdidas whiichrdahani cal
strength and mai ntenance of stable perfornance against-the tenporary | oads
~di scusBed tagsy preyents tempoxaxy doddsdLsromehangiagide nwber ofe an
excellent cutting material. They _are-endowed w th a nunfer _of advantages i
such as hF&Wq%é‘Fgﬁéﬁs r SOYBpi FFab e peritormancs: mayy bey "is&;'aé’ﬁé"l ong

service Tife and g i3 Yerk] A115 Ut A oalleiI° ¥ S gnldl/ 20 O™

rise from the circumference of the cylinder section - B
positioned outside the base section,'the vertically _\*/
10 extended section may be made as short:as.poséible'ana need -
‘not be bent neai its root;_as'ié-necesséry for the known
fstructuré."ThiS;leads to an increase?in mechanical
strength ‘and maintenance of stable performance againstthe
temporary loads discussed above. |
15 4. - Ceramic blades may be'adopted,lwhich are an
| -ekcelleni cutting material. Théy are endowed ﬁithfa number
6f'advantages‘such'as high h;rdneés resultinQ'in excellent
cutting -ability and long service life and no rusting. </
f.In a second aspect of the presént iﬁvention; there
26 is_bfovide&-aaprocess for manufacturing an inner rotary
cutter féf an electric shaver comprising: | |
(a) a puhch step where a cup-shaped inner cutter blank,
.having a cylindrical section extending from the
-circumféfenée-ofla’circular section to a pfesctihed-lehgth-
25 ih_ﬁhe axia1'direétion,;is punched out from a-p}até
material;f._' |

(b) a drawing step where the cy;indrical section is
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20 is provided a process for manufacturing an inner rotary cutter for an

el ectric shaver conprising: (a) a punch step where a cup-shaped inner
éutter blank, having a cylindrical section extending fromthe circunference
of a_circular-section to a prescribed length 25 in .the axial direction, is
punghed out froma plate material; (b) a drawi ng step where the
cyliTrical sectionis = 7 drawn to forni?a small cylindrical section with
reduced di aneter and the open-nout hed end of the cylindrical section is..
pressed to f@rawnate; figrpl atemadit Fyhindnicalt sactionj Withereduced |
direction; and &cl a blade-cuttjgg step where a grindLng tool is applied
to the ring pramgterceapdntifqoraa-uanthedyepd. of tha c¥dindeicad form bl ade
grooves at predgternined interval s, roovis are.igclined relative to -

. whi ch._gr.
the i ntendedSGFF&CR; 4R BFePEEd: nfBFmtﬂérgBth_gtfosec ion beREi s aspect
o ihe | rver op. gy pigviss Hiei Lol bowpe,afyetigoes: 1 The Coner
(o, e TESSRGTR U8 il SREPER Moo ORa0E'S e AAaTRECE (P 1T
feeder , etCapglied” t86theMPiRgipLatel sk8816ANEhACHhECEMAL BNy TBY-PT €-
. dricalxsection'to forﬁ"blade_grdoveS'at'predeterminédu:-
interﬁals,'ﬁhich:Qrobvés1arevinclinéd’relaﬁive to the -
— _intended”direction'df'rofatiqnﬂbf“ﬁhe:éutterf
idl:: -~ -This aspect of*the'iﬁvehtibd'ﬁay=pr6videithga,,-
.foIlowiﬁQ”a&Vaﬁtagés:-F g ~7*‘?_~*-5’-1¢ R |
1. - The inner cutter bISnk;mayfbb‘ih théfsiﬁple form df-'
-a'cup}'and”éécbrdiHQIY'the'mduld'for thewp£ess may be very
"inexpensiﬁé*éﬁd.ha#é'arldn§~3éfvi¢efrife;5=InJaddition@=
15 automatic material supply becomes possible by means: of a—_-.
Péftsffeedér;ﬂetci . | : _
2" f*”Thé'éimpléHfofm df-the»inné:?éﬁtte?“biank-may pre~
\y/ . vent ﬁhé pfeéé-wafk“from.céﬁsinq*shapé-distortion*or._ -
-sﬁ:ing-ba@k@wetc. inherent in'thgikﬁown'conveﬁtional“
jo'proc;ss;ﬁ'fhiéfaIIOWs high-precision processing effective
'ifor-ﬁgévidingQCOﬁstant cuttihé-abilityi1 in.garticular;-the
,intefsecting.gngle bgtween'tﬁe blade séctionfand thé-éuﬁer'
" cutter blade mayfbé-kept’suhétantially*consfanfi'in,
. contrast to thé-éqnventional preés 5ys£evahich*causés'the
25 interséctihg angle to scattérﬁin~the?an§1eﬁrange50 to 20°.
| '3.""'Sincé”the5ring plate;éecﬁibﬁ ié“formedfﬁy-meansfof.a

press, the plate surface of ‘the ring plate section which



vent the press work from causing shape distortion or. spring-back , etc.

I nherent in the known conventional 20 process. Thi's allows high-precision
processing effective for providing constant cutting ability. = In

~particular, the intersecting angle between the bl ade section and-the out er

‘cutter blade may be kept substantially constant , in contrast to the :
conventional press system which causes Bhe 25 i ntersecting angle to scatfér

in-the-angle range 0 to 20 - Since_ the rin | ate sectjion is fornmed
by- means oPraVbF§§sthFhBIﬁ¢§tEagﬁrFQXeeéFlﬁﬁeb?lﬂgdglgiétsec?hbﬁ whi ch 8
provi des t e _face Ls f CI|It§t€S

applicatio aﬁ?iég?ﬁﬁﬁtPBSS¥?ﬁgFﬂﬂ ?g Sgg?ﬂéglﬁrﬂféﬂaha?= ysPE BEE the
ground qan;nigaeggd H§é|§ggﬁé thgﬁkﬁg' gaﬁkﬂﬁgéhlnﬁ-ﬂég hgfggﬂs'onal

pr eci si on Provi m na as - gr I ng

~posi tional tAdl g3 %HEEB g;ﬁél t@ﬁebhﬁeﬁ aﬁﬁéhgﬂﬁna nBEEci§§Uht rbolﬂééat

|nprovenent of e gr I ng. steps. e maxi num nunb f- bl ades

handl| ed meEQGeQQﬁinHQEthEEék-EEGSEméM&eahbﬁ 3905E1ﬁ§1n§h£6235 the process
10. acco?dlng to this invention is capable of handling up to 36 bl ades by

using gringbagtienhs Hﬂ§bstﬂduﬁ66fthlmkﬁhésblﬁde secBionsdi wpith the
manuf act uri ng process of this invention, a ceramic plate may be first glued
on a netalreaulaselnndrehenlmpbpvemedttofgthedgngndlﬁgeseépse even a 15
e Dl e N e maximun nusber of blades handled by the con-
ventional préss sytéh;is about lf,.ﬁhe:éas_the progess "'\4/
iO according to this:jnvention;is capable of handling up to 36
51ades by using grinding t0015'with'reduced thickness.
.5.:.- According to £he;mahufacturing process of this
-invention,'a'ceraﬁic plate,may'be.first_glued oﬂ a metal
surface and then subjected to grinding.l Therefore, even a
15qeramic blade which alone is too_britfle_tq be subjected to
grinding, méy be processed easily without getting broken.
Embodiments of the present inbéntiqh will now be
described,'by_wayuof'éxample, with_reference to the accom- .
panying drawings in which:
20 ) Pig.'l.shows a plan view of a first.embodiment of an
inner cuttér fdr &n electrié'shaver_accgrding to_ﬁhe :
present inveptioﬁ;
Fig. 2 shows'affront'view,-pértly:in cross-section,
of.ﬁhé inner cdtter_of.Fig; 1; . |
25? _ Figs. 3-6 show an inner cutter blank at various

steps in the process for manufacturing an.innef cutter for

an electric shaver according to this invention, in which

T



grinding, may be processed.easi|y without getting broken. Enbodiments of
the present invention will now be described,, by way of exanple, wth
Feference to-the accom panying draw ngs in which: 20 Fig. 1 shows a
plan view of a first enbodiment of an inner cutter for an electric shaver
_accordlng to the present invention; Fig. 2 shows a front view, partly .in
crossisection, of the inner cutter of Figg 1; 25- Figs. 3-6 show an
i'nner cutter blank at’ various steps’'in the process -for manufacturing an

| nner CUtterffx.ri@% ¢i8w! Al SnalaVar £86ReS %ea tgakbly LRVEPbE8RsetBivAj, Ch
9 figures vie ows a front. view, partly i n cross-section, and view B

shows a bottgﬁuvbggh B @howsshopataonl ¥iewisew of one blade ‘section of the
i nner cutter shown in Figs. 3-6. 5 " Fig. 8 shows a plan view of' a

second enbodi ment’ ofign ﬂnshbwsuhtpnaﬁOV1ew effeohei bladevesectionr dEngheo
the present invention;, Fig. 9 shows a front view, partly I n cross-section,
of the inner ionerecutteki gho®n i8 Figs. BHgs. 10-12," 14 and 15 ‘show an

i nner cutter blank at various steps in the praocess for manuf acturin

an-inner gutter for Fig.cBeshpws ahmiap ¥ievr afng £6°PRE §@PS§&“§ﬁﬁogannt

shown in Fig. .8 and Fig.-13" shows a ceramc
~“an inner cutter for ‘an” electrlc shaver accordxng to the

present inventlon,
Fig. 9 shows a front vzew, partly in- cross-section,
of the ‘inner cutter of Flg. 8--':'e"’
10 ¢ Figs. 10-12. 14 and 15 shov an- ‘inner’ cutter blank at
.various steps in the process for manufactur1ng an* inner
 cutter for an eleotrlc shaver according to the second.
ehoodiment;sﬁown in'fig; 8, and“Fig}~13*shows?aaCeramic
plete,;ih'Whioh*fighres view A shows a front view, partly
15 in'cross4sectioh; and view B shows a bottom view;
! 'EFig;SIG shows a plan'viewlofﬁone*ﬁlade'sectiOn of
-the 1nner ‘cutter of Figs. 10'15'[ .
\~/ T Flg. 17 shows a front view of" the-blade section of
| Fig. 163 . | |
20 o Flg. 18 shows a plan’ vxew-of one balde sectlon of a
knoﬁntznner cutter for an electric shaver and has already
been dlscussed,
| o 'Figs. 19-21" show an inner cutter: blank at’ varlous
_steos in the-procesS'of'manufacturrng a-known~1nner cutter
25for ah‘electridishaVer; infwhioh”fiéﬁres*view7g'showsﬂa“
plan view of the inner cutter blank‘’ and view B shows a

front view of one blade-forming section and have already



plate, in which figures view A shows a front view, partly 15 in _
cross-section, and view B shows a bottomview, Fig. 16 shoms a plan view of
one bl ade section of the inner cutter of Figs. 10-15,; Fig.' 17shows a o
front view of the blade section'' of Fig. 16; 20 Fig. 18 shows a plan

vi ew of one-bal de section of a known inner cutter for an electric shaver;

and has al ready been discussed; Figs . 149-21 show an i nner cutter blankcﬁt
“various. steps in the process of manufacturing a known inner cutter 25for

an el ectri Q,eagﬁ\agscmm,éml @nhd igures view A'. shows a plan view of the inner
cutter blank and view B shows a front view of one bl ade-form ng section

and- have al r eady Fig.l@2hehowde e sided viand of ®ne?bIHERNE Gl vi ew of

one bl ade-form ng section of the inner cutter blank of Figs. 19-21, and has

al ready besectdom iofedhes ifimesdicutter] blanknddfr Figsd t19e-231,r weidihasof a

first enbodi ment of an inner cutter according to the present invention, a
process foRlfeadysbeencdgsserdbesuch a cutter ‘Wi I.1'.now be descri bed with
reference to Figs. 3-6. In those figures, ‘10 views A and B respectlvely

show a fs om“m,e“#mlf ly in cross-section; and a. bottom view.

To understand the structure of a first embodiment of
an inner cutter according to the present.invention,_a; S
prccess for the manufaccure of.such a}cutter ﬁill now be -
deecfibed.with_reference'to Figs..3f6¢_,1ncth03e figures,'. \‘/
10eviews.A'and_B respectively show.aff:cnt:view; partiy in
crossésection, cnc-a.bcttOm view.f_ |

Punch step. . .

-In_ﬁhis.step, a-cup?shaped;inner cuﬁter.ﬁlank 10
_shown in Fig. 3Jis punched'oct_ﬁrom-e plate material (not
15 shown).. The inner cutter_blank.lO'consiSts of a circular
section_z.and a.cylindrical section 11 extending from the
circumference of this circular section 2. in the axial B
“direction to a predetermihed.length. e;n this_pﬁnch step, a \,/
punch is also made for an attaching hole 20 positioned at ° |
2o the centre of the circular sectlon 2 and dzscharge holes 21
dlsposed around the centre.

The first draw;ng;step '

. As shown in Fig. 4, the cylindrical.secfion 11 of
- the above-descrlbed blank 10 is drawn to form a small
25Cylindrical sect1on 12 w1th reduced dlameter and at the
same time to form a flange-shaped ring plate section 13

bent outwardly in the radial direction on the circumference__'




Punch step.. In this step, ,a cup-shaped inner cutter blank

3 is punched out froma plate material (not 15 shown).- The
Bl ank 10 consists of a circular section 2 and a cylindrical
extending fromthe circunference of this circular section 2

10 shown in Fig.
i'nner cutter
section 11
in the axial

dlrectlon to a predetermined length. In this punch step, a punch is also

~made~for an attaching hole 20 positioned at 20the centre of
section 2 and discharge holes 21 dlsposedlhround the centre.

the circul ar
The first

d t h F d

aﬁﬁvvh“e.” 3e§qffséﬁ-tﬁﬁgﬁ"#'fc”smpé%&sémﬁ“gﬁ Fohen gkl LI5gE ?Bﬁnaw@aﬁg&& on 12
ith-red d ' et : fal d -

Plate sect; of S IpE a3 WA 18" Ths' "mé‘. b of” aiballe?348:38APC 11 N9

ci reunferencqeeoy g} P@ OQﬁE utheﬂfe@ﬂ bIQﬁeWEQEQ%Bh qukgebglng plate

section 13 is equ t'he W h of a bl ade sectiaon Acc

ngly, the

wi dth of thechladeaas@dthORhé a&xsmaeeehwgeﬂe%yhlhahetarrateh% hhe

cylindrical. sectifon 11, 5 and reduced by presS draw ng.
step The nahhdpybanégapay geeggoaraaln@aV|ng been drawn |n
drawing step , is subjected,. as -shown in Fig.. 5, to further
portion fronrhe sebomdedrahdn§03meplton tomard the side of
section 2 to forma

he second draw ng
the first
drawing on the
‘the circul ar

The'small cyllndrlcal sectlon 12 having been drawn

\ : in the flrst drawlng step, is. subjected, as shown in Flg.

5, to further draw1ng on ‘the portxon from an 1ntermed1ate

10 pos;ton toward the s1de of the circular’ sect;on 2 to form a

'second small cyllndrlcal sectron 22.i Note that this second

-draw1ng step may be omltted, E e. the second small cylln- '

hdrlcal sectxon 22 need not be prov1ded, ‘the proviszon of

'thls cyllndrlcal sectlon 22 helps ‘shaved brzstles go down-

18 wards to permxt smooth dzscharge. L

' Heat treatment step

A heat treatment (hardenlng) is’ applled

to harden

e the 1nner cutter blank 10. The hardness is brought to a

Vlckers hardness of ca. 650. E

20 Grlndlng'step

After heat treatment, ' the inner cutter blank 10 has .

'thé plate surface 14 of the ring plate section

13 ground

and pollshed. After . this”treatmenf'the;platefsurface 14

- undergoes a plane flnlsh treatment, so that 1t

25'pletely flat..

| Blade cuttlng step

18 com-

'As shown in- Flg. 6, after grlndlng and pol1sh1ng,



second small cylindrical section 22. Note that thi§ second drawi ng step
may be omtted, i.e. the second small cylin- drical section 22 need not be
provi ded; the provision of this cylindrical section 22 hel ps Shaved
bristles go down- 15 wards to pern1t snoot h di scharge. Heat treatnent step
Afheat treatnment (hardening) is applied- to harden the inner cutter blank -
10. The hardness is brought to a Vickek? hardness of ca. 650. 20 Gi ndi‘ng
step After heat treatnent, the inner cutter blank 10 has the plate surface
14 of the mhnglphsrec§§G?Koh1§$kgﬁGuﬁ§ SFQUPS Wikdd 2 arieding $opdeat nent
the plate surface 14 undergoes -a plane finish treatiment, sq-that it is com
25 pl et el y 2BraBuch afe 3 FOEAXY §Féﬁ¢&§ Ofofin St tETg 1“Bthﬁf QFmgPﬁnéing and
pol i shi ng, e inner cutter RBlank 10 is oun mnth |nd| g too
23, such a8l ékr a't"élil\/ g cdren &FF@F%'ntPn%r"FS‘r?ﬂ ﬁ *r ounded
Circunfere forn1b ade.@rQaves h 0 he
formof a ﬁ§°PF8n} lfhé“r%%ﬁ E%% e c%ﬁ %§%e§%PH§ 5 hﬁary
bet ween_th lyindr i Clyia0 |l dii cal
secti on? 22%h%Nolhgtﬁlan %%kl%ﬁ e Fs Oh%ﬁ%ok&? %%ﬂgﬁ¥ﬁ%o agggthls '
~depth, Oth%&l@%ﬂ&ﬁ%al”%ﬁcQﬁoﬁdQQt%Qd E@b second small cyllndrlcal
. section 22. Note ‘that, although 1t ls Optlmal for ‘the cut
'to have this depth, other depths, may be adopted, for S .
'example, such that the groove 15 reaches the c1rcular - \u/
10 .section 2. The: blade groove 15 (and hence the grxndlng
.tool 23) should be. 1nc11ned by a predetermlned angle in the
' -1ntended d1rectlon of rotatlon of the inner cutter, the
angle. of lncllnatlon 91 is opt;mally 25 to 35° as shown in
 Fig. 6. In addltlon, the blade groove 15 (and the grindlng
15 tool 23) ‘should be sllghtly 1nc11ned relatlve to the rad1a1
direction; the angle of 1nc11natlon 02 (Flg. 1), maklng an
1ntersect1ng angle relatlve to the outer cutter wh1ch is |
optlmally about 12° A -: S ' S "\;/
The - znner cutter l shown 1n Flgs. 1 and 2 is
20 completed when a catching member 31, whlch engages a
driv1ng shaft (not shown), is press attached to the
attachlng hole 20 of the 1nner cutter proper 30 hav1ng been
prepared by the foreg01ng steps._: '
The 1nner cutter 1 of thls embodlment manufactured
25 by the foreglng process will now be descrlbed by reference
to Figs. 1, 2 and 7. Fig. 1 shows_a plan view'of the inner

cutter, Fig. 2 shows a front view, partly in cross-section,

and Fig. 7 shows .a plan view of one blade_section of the



exanpl e, such that the groqgve 15 reaches the circular lo section 2. The
bl ade groove 15 (and hence the grinding tool 23) should be inclined by a
predeterm ned angle in the intended direction of rotation of the inner.

cutter; the angle of inclination [err] is optimally 25 to 35 as shown in

.Flgm -~ In addition, the blade groove 15 (and the grinding 15 tool 23)
shoutﬁ be slightly lncllned relative to th® radial direction; the angle of
inclination [err]-(Fig. 1), making an i ntersecting angle relative to the

out er cutterlﬂnﬁ§h°P§tG§thnalIy about:-120. The inner cutter .1 shown in

Figs. 1 and 2 is- 20 _conpleted when a_catching negber 31, which _engages a
driving shaft - (not TREwARReFrschties i ischAptegsaipy¥ SPPREBPAGORoRe 20 of

it_ﬂlﬁle'r “cut E or c37gpl %‘%@553383% 4 Fe0eRenRAL s byﬂypl?ﬁfé%%ﬁ YIRS ocess
bl an vi ew of PGt LlaT: o RECRaiBas3hm tnesPdyheqrope, pp° B end
Cross- secl i 0B, aRda Gacl18405° 3 BhEaKiSY 8:raRE BhOYS §eP9:leaQthr-t ne

13 inner Rutfe e inner ‘cutter.11s 1nteg osed of a circular

recon 2., BARAR AAGRA, 08 & BINALIS U k! Yobcsagiunsy? <1 o1 g
to a predet eextended: sections. 5 projecting from the circumference of
the -base 4;lnlthe”axial_direotion.”_These_vertically .
f\b(_' | extended-seqtions.$ extend from near the end of the second
1¢}small;cylind:ical-sectionl2ZHin a_direetion;lnolined to the
_directionkoﬁ rotation. and each vertically extended section
5 is in the form of a peak with its tip side narowed and at'
the samertxme is extended outwards stepwxse.jp
Each vertically extended section 5. 1s 1ntegrally
‘15 provided with .a second (horizontally) extended section 6
~Qpro§eetingwontnards.in-the radial direction, and each,_
horizontally;extended sectionfdris_provided with a blade
' \bg' : section-?-at its.front edge innthe;direction.ofprotation.
The—horlzontally extended sectlon 6 is approxlmately
_2daa parallelogram in its longltudlnally vertlcal cross-
'l-sectlon as shown in Fig. 2, and. approxlmately trape201dal
.Ln 1ts horzzontal shape as shown 1n.Fig. 7.“ .The outside
'jr.w1dth L2, of. the horxzontally extended section 6 thus formed
_1saapproxxmately;equal,to the thlckness_of,the plate
25 .ma-ter-ia;l,-~; used. PSP .
-fx”;Thedembodinentﬂhas.beenldescribed.ln detail. This

- invention: is of course,.not restricted to this embodiment.



m ned length,. and a plurality of first (vertically) extended. sections 5
projecting fromthe circunference of the base 4 in the, axial direction...
These vertically extended sections-5 extend fromnear the end of the second -
10 ;small cylindrical section 22 in a direction inclined to the direction.
of rotation, and each .vertically extended section 5 is in the formof a';
peak with its tip side narowed and at tie sane tine is extended outwards™
stepw se. Each vertically. extended..section 5 is integrally 15:provided
with a secPhds¢ hbthezsaecahdyfirawingdetiepemayobhecopibiedsi agsimiilamrds in the
radi al direction, and each horizontally, extended section.6 is provided
with a bl atbisdcérawingastepsmayohe adgedy norhthei magpitudef ofoPgqri on. The
hori zontal |y extended_section 6 is approxipately 20-a parallelogramin its
| ongi t udi nﬁthLlfv‘BFt'Peal“EYOQE-SGJ:EFESQ 8TibikpARIIN-Fig.. 2, =

and. . appr.oxi el rapezoidal in its horizontal shape as shown in Fig. 7.
The outsidgmgg&*mépg 39 of the horizontally extended section 6 thus forned

enbod Bent | has. beRnoictebincREekehs BF mannracrfcins; &R FBREF' BuskEE" Mo
| g Do ambod . . - b
om t 1 ed, - o26PRFRyiorRETY 4Bdbna enblaiiine bEZCRETBRARUNT M AGSRETRRTY °°

[err], [ergli19rnb’ bl GBYcPEbER! GELRIr@ELPEhEE EbYFigs. 10 to 15.

Figs.-lo-to 12, 14, and 15 show an inner cutter blank at

o

respecfive processing steps and Fig. 13 shows a ceramic
10 plate. In these figures, view A shows a front view, partly
in crossQSectiOn; and view B shows a bottom view.

" Punch step . .

'In this step, a cup-shaped inner cutter blank 110
shown in Fng 10 is punched out from a-p;ate material (not .
15 shown). *The.inner cutter'biank 1;0 cbnsistézof a circular
sectibh-llba and a cylindfiéal Sectiéﬁ ildb“extending from
the circnmferehce of'thig circular section 110a in the
axial direction to a prescribed iength.-.in'this punch < "
step;-a_punqh is also made for an attaching:hole 120
20 positibned at ﬁhé centre of the-circﬁlar section 110a and -

dischargeiholeslIZI disposed around the centre.-

The first drawing step
-'As shown in Fig. 11, the chindrical section 110b of
the aboveédescribed'blank.110 is drawn to form a small
25 cylindiical sectipn.llz with reduced diameﬁer-and at the -
same_ﬁime.to form a flange-shaped-ring'plate*section 113

bent outwardly in the radial direction around the circum-



N . o .
Enbodi ment 2 5 A suitable process for manufacturing an inner
cutter according to a second enbodi nent of the present invention will now
¢be described with reference to Figs. 10 to 15. Figs. 10 to 12, 14, and 15
show an inner cutter blank at respective processing steps and Fig. 13 shows
a ceran1c 10 plate. .In these figures, view A shows a-front view, partly in
cr8ss-section, and view B shows a bottonuglew Punch stepIn this step, a
cup-shaped inner -cutter blank 110 shown. in.Fig. 10 is punched out froma
~plate mat er i fbrénoé 46  cheVopen-nidetheédecend Ut t Bhebhi@kh 100 6HNEhei£i a
circular section Il'Ga and a cylindrical section Il O extending fromthe
ci rcunf erencplatet sestiboncll irisecequal: té Gehe nwidthaof ad bladetsectian a
prescribed length. In this punch step, a punch is also nade for an :
attachi ng hol@5120Accopdinglyncthetwidth cefit the dblade sectionrl@Sdnayn || Ca
and di scharge holes 121 di sposed_around the centre, The first drawi ng step
As shown in F¢QCh§&93@hE1€9IFhﬂr¢%%me§%€t?6nth?CEW%#n@ﬁbcﬁboﬂﬁcﬁbg%r|bed
bl ank 110is ﬂramm to for$1 Snay 25. cy$|nd_ i cal section 112 with reduced
di aneter 8ndt ?btﬁ%'gﬁnﬁe ?ﬁ% tRYiRFRPE FFaNYRIshaped ring plate section
113 ‘bent outyardl . dLFECtIOﬂ around the, CIFCUH} 15 ference -
of the 0pen-£€ﬁ+§éﬂ§ "K:'* LI"of the ring "~ S

- The' small" cyllndrical sectxon.llz, havxng been: drawn

in the flrst drawing: step;- is: sub;ectedr.as shown.in Fig.
e \*/- : ,i'12g“t0'further'draw1ng on~thefportlon*from.analnter--;f_
| .10 mediate posit;on~toward-the szde of. the cxrcular sectlon
11103 ‘o form.the second small cylzndr;cal sectzon 122. |
'":Note’that the—second draw1ng step-may»be»omxtted. i.e. the'
second sma11 cylindrxcal sectlon-lzz’need not' be provided;
the.provxsion_of th;s cyl1ndr1ca1,sectlon.122«helps shaved
Isfbtisilésege downwardSAtoxpermitiemaoﬁhﬁdischargeu

'Ceram:Lc-plate §1u1ng‘“ Step ToRSLEET G " fen m o ne S

O B rzng—shaped?ceramxc plate 107»shown'1n Fig. 13 is
.\~;'. ﬁfprepared by:hand*i This: ceramic: plate~107‘is approxlmately

-4_0 2 mm th;ek and the outer and 1nner dlameters of the ring

| zd'are equal.;respectzvely, to- the outer'and.inner diameters
: ,of the r1n§ plate 113 © Lﬁ;iindﬁﬁ.fi'fbﬁ N

' The-cetamie plate 107 is- glued‘bytadhe31ve onto the
”_plate surface~ll4 of the ring plate 113.n,='”7

-Blade cuttzng step ?if.vﬁiﬁ'w;a_Ea ;wfw e

25 *AS! ' shown- in- Fig.-lS. the:. inner cutter=b1ank 110 is
éround thh a grxndxng tool 123, such-as axrotary-grlnder

(e;g.ataadiamondfgrinder) in the fermgeffa“diek"ﬁith



. plate section 113-is equal. to the width of'.a blade section 105.
Accordingly, the width of the bl ade section 105 may be changed with the
di anmeter.of the cylindrical'section. 5 110b to be reduced by press drawing. *
The second drawing step - The small. cylindrical-sectio 112, having been
drawn in the first 'drawing step, is subjected , as shown: in Fig. 12.
‘to further drawi ng on the. portion fronu%n inter- 10 mediate position; =%
toward the side of the circular.-.section 110a to formthe second small.

cylindrical 586448 i2dumsePhi&e, tb@tfoiﬁebE&&QnérééﬁésnDlSSteﬂacﬁﬁy be
omtted . i.e. the second small cylindrical- section-.1221 need not be

provi ded; tihpadé 0yi6bee DISthésinythadforml ofeat éon-etLendihgstsomvebe 15
bristles.- go downwards to pernit snooth di scharge. Ceranic-plate gluing
step A ringlatapsdrfacanot pheteenﬂﬁlshphnten107Fvga tReiringeplate by
hand . This ceramc plate 107 :is- approximately 0.2 mmthick_and the

out er and |ﬂaetdoanblértooth@hboﬂnﬂgrzobﬁﬁﬁeeéqéh smaiésﬁEE%PQE%ﬁalto t he

-outer and inner dianeters .of the ring plate- ceramc fé te- 107
is glueg b?egﬂheslbb%nﬁﬁdthbe sﬁFﬁP@sﬁ?Flécéyliﬁﬂera}hﬁe?Fﬁﬁnp e 113.
Bl ade cuttin t he

‘i nner cutte?gebeﬁﬂe1§B°?¥eg}b§n&aﬂﬂtheﬁcﬁthﬁl 51?86Pgmg§°9 ggg)as a:
rotary : gf'QﬁS&l&?bg incf;nehaggnd pgéagggfhlhgdtQﬁgigrghoghe lgkéhdéhth.
| ~direction:of rotation of the inner cutter; thefanglé of -
lncllnatlon 61 is optimally 25 td'35°-as shown in Fig. 13. ¥d/_
10 In addition,. the blade groove 115 (and the grlndlng tool
. 123)-shou1d-be.sllghtly_lncllned rglatlve_to the radial
~direction; the angle of incl;hétion-ez.(rig.;S)i making an
| -interseéting angle felative ﬁozﬁheTouter cutter which is
optimally about 12°. | |
15 The inner cutter 101 shown in Figs. 8 and 9 is com—
.pléted when a catching member 131, which.engages-afdtiﬁing
shaft (not shown), is preSS'attaéhed to the attaching hole | |
120.of the-inner.cutter proper 130 having been prépared by '\_f
the foregoing steps. | | .
20 - The ihner cutter 101 manﬁfactﬁred by the fbregoing
process w111 now be described by reference to Figs. 8, 9,
16, and. 17 Flg,.s shows a plan view of the inner cutter,
Fig. 9 shows a front view, partly in cross-section, Fig. 16
'.shoﬁs a plan'view 6f one blade section of the inner cutter -
25 of,Fig;.s; and Fig. 17 shows a front view of the blade.
section of Fig. 16.
'The-inner-cuttér 101 is integrally composed of a

N



-

16 rounded circunference, to faorm bl ade grooves. 115. "Each bl ade groove
115 is.in the formof a cut extending fromthe plate surface of the ceramc
plate 107 via the ring plate section 113:to t he boundary between the snall
~cylindrical 5 - section 112 and the second snall cylindrical section 122.
The\blade groove 115 (and-: hence the grinding tool 123) should be inclined
g“bredeternlned angl e in the intended fhrection of rotation of the inner

cutter the -angl e of inclination [err] is optimally 25 to 350 as shown in_"

Fig. 13. 10 i reddiat ectibn hhads & ewupsshhpedibdsehel9c havipgtaol 123)
shoul d be slightly inclined relative to the radiafF .direction; the angle of

i nclination bqﬂﬁhd&&n@l Bectivn: ﬂgﬂbnexmbuﬂiug:Emymam@becnebamfeeencethe
outer cutter. which is optimlly about 120. 15 .The inner cutter 101

shown in Fi gof &hendigcudarosectioned lfiaeing thet @hnin@, ddriection] towii ch’
engages a driving shaft (not shown), is press attached to the attachin

hol e 120 of ph:sﬁeme'm nsrt@pelanﬂe,@ mrn@weﬂfpﬁésaﬁedvefttlﬁelly |
foregoi ng steps. The .inner cutter 101 nmanufactured b
f or egoi ngg pr @@é@dﬁé [Seehions &@écﬂ%&%%ﬁé@n&g‘et SlﬁFb‘g‘f%e“§e 1’5' and .

17. Fi 8 sh | th
vi ew, I gart I yS h%maagé sgg(?\tg':og\r,lvﬁlgcg %1%' er ""§ﬁ'°\'/"| &ﬁ of t]"g‘ﬁéebl

f th 25 .af Fi 1 f
The. b ado ég%eilra‘rﬂeéet%ﬁ‘%%r settinns 104 ee%%?'gf o fedin e %%‘éo\é%%weﬁ
of a = - _

_second small cylindrical section 122 in a direction in- |
clined to the direction of rotation. ‘and each vertically __fd
| 1oﬂextended section 104 is in the form of a peak with its tip |
side narrowed and at the same time is extended outwards '
stepWise. | | '_
- Bach vertically extended section 104 is integrally
-provided with a second (horizontally) extended section 109
15 pro;ecting outwards in the radial direction. ~Each horizon-'
| _tally extended section 109 has a ceramic blade 106 glued on
its top surface. Each ceramic blade 106 is provided with a

o ' blade section 105 at its front edge in the direction of

-lQ%rotation

”The~hor'zonta11y extended section 109, together With

20
fﬁthekceramic blade 106, is approximately a parallelogram in.
its longitudinally vertical cross-section as shown in Figs.
i'9 andil7;'and is approximately trapeindal_in its horizon-
_tal shape as shown in Fig. 16. | | N
'25 o Aqain the present invention is not restricted to.
- thisrembodiment,.and. the second drawing step may_be |

omitted, a similar third drawing step may be added, or the



17 circular section |1 Ca, a. cup-shaped base 110c having .a cylindrical
section 110b .extending fromthe circunference of the circular

section.ll0a in the axial direction to a predetermned length , and a
plurality of first- (vertically) 5 extended sections 104 -projecting .
fromthe circunference. of the base section 110c in the axial direction. ,
These verti--cally extended sections 1048extend from near the end of thet™® -
second smal | cyllndrlcal section 122 in a direction in-- clined to the
direction afagndttatderof £ho Eyoh Aredi) @AY e Fabachrfeerdbamarilyod is in
the formof a peak mnth its. tip side narrowed and at the same time is
ext ended out war ds tﬁﬂg inventiqn )}“%&t%(%‘ﬂ’%@(ﬁq &Y 104 is

proj act i ny SBRARAH Y“#a“q%f%ﬁa"?a"e i ipdes 2ad %mv%’rﬁ%f Hig 1)) oxt ende
109 0
igf;'rfg bl aﬂi‘?sﬁ}g’f’g %’rgo ?fa&'nut]cnq’algdo‘#je (cji"e &8 t%&? %d‘f %St‘qcr oa't edge in -

the directi %ﬁ#gg IIy extended section 109,
t oget her éﬁléQEH %ﬁgéggﬁiﬁ exﬁﬁ“ﬁﬁgu_ 1S approxnnately a parall el ogram

inits longitudinally vertical cross-section as shown .in Figs. 9 and 17,
and is approximtely trapezoidal inits horlzon- t al shape as shown in Flg
16. 25 . Agaln_the present invention is not restricted to



this enbodi nent, and, the second drawing step may be omtted, a simlar

third draw ng step may be added, or the 18 * nmagnitude of [err] or
ferr] may be sel ected arbltrarlly ‘Mor eover, tQLg_LnMenL+eﬁ—ﬂH7’6é enbodi ed
by separately preparing ceram c bl ades 106 shomn in Fi gIU|ng each
ceram c. bl ade 106 on . the flat end face 103 5° o m! “‘i‘ extended
sect+on 104 ~ CLAIMS: ' 1= "~ An |nner19otar saﬁ eIectrlc
shaver, having a cup- shaped base with a cyllndrlcal section and a circular
‘section, theCbAIM8aference -of the: base’ having it egral:=therewith

firs.t extendlng sections. projecting apprOX|nater in the axial direction
of the cylindrical- AnsdpnpsnretarycCpiser: fggnhanypleckzic; pBavekrendin

por o] mat ol PAvARERS FuBT ShageRcBRsan vith B SuSInBEIGATosBFEIhcaRtoR ar
i 1S R B BBt B L
kﬂclhﬂgfsrBPéﬁgg 3?@ ?ﬂ%gggégﬁ Qs%&g&%%ﬁ?aﬂ&hggctﬁgnspBrbﬁéctlﬁa 3
approximately 1n the axzal dlrection of the cylxndrxcal
sect1on of the base, each of the first: extendlnggsections
be:ng 1ntegral with ‘& second extending: seetlon projecting
N~ - approxzmately in -the rad1a1 dxreetxon, a.blade being - |
10 provided on-an: edge ‘of each oﬁ the:second: extend1n9~ﬁw S
' sections. - N _'.: ;' - rgieti oo ”;;._'“*'
ﬁéfﬁ J‘Anﬁznner rotary cutten accordzng to- claxm . wherexn-“'
each*of*the first: extended sect;ens are~1nc11ned :in-the
't 1ntendedéd1rection'ofarotatxonaoﬁ theﬁgutter;hg:;v;;mtfx'
_15-“3..' An'ihner rotary Cutter eceerdingwtoéclaimgzﬁwhereindi
.ftﬁéﬁéngléiaf ineiinetioniofftﬁééfireteexteededqsections;is'
| 25 to /e, | ,;¢£$=.Qn¢w ?qfﬁi’_fitiﬂﬁg? BE |

U ' s*liﬁf --An»:nnerfrotary cutterfaccerdlng to"any~one of:

outwards«relat1vetta=the first-extendedesection3r4.wﬁa::'

6. : An-inner rotary cutter!accordzng terany'one*of the
25 precedinq*claims wherezn the’second>extended:sectxons are~-
slightly inclined. relativeftokthexradlal.dlrectxen,-ﬁv.ﬁ

7. fa'Anhinnerfrotary“cutter;for<;n;electr1ctshaver



the-' angle of inclination of the first extended sections is 25 to
35[err]. - -. 4. - An inner rotary cutter according
to any one of . clains 1 to 3 wherein ummﬂlﬂrclm”ﬂmﬁmied sections
age outwardly stepped. An inner rotary cuttle¥ ! any one of .
claims 1 to 4-wherein-the second extended secti‘ond pfoject outwards -
reative to the first - extende sections206. - An'innet rotary cutter k:9
according to any one of the 25 preceding clains wherein the second extended
secti ons alecoyidige |bp icdAim &l wharsiny gdhep angle &fi dincldinadgdein o£7. An
inner rotary cutter _for an. electric  shaver = 20 according to claimé6
“wherein th(§¥‘(?ngfle€°(5‘ﬁi iEFGEneRd feckianfe if APRFoRiMAtRdY &t ons is -
approximately 12[err],. 8. ~An inner raqtary -cutter f.or an-electric shaver
accor di ng ?0 any g\‘i’elé‘lnﬁrhé'%raé‘é'e(‘ﬁ“r'fd‘._ - &9 Ahh &I&SFS SPAVEL cul ar

section of _t_ | rovided with dischar. hol,es. 9. An .nner

rotary cut taglr&%f%ﬁ%% té (%(':&r iogl%s r?%é?‘%@?&%‘%‘% § lwsoryé:er(ﬁlq ﬁ:é'epr ecedi ng
cl ai ns whergi, ' ; XY 248 dos: ; %B% ace of .
the 10 ssecgﬁ ggt%n%&.%%gf?gn t?%%r?%eaég%ofd@h%déggﬁé%%ge Jorms t he
bl ade. 10. ho1edn +nner rotary. cutter for an electric shaver sub- stantially
as herein described, with reference to and as _

9. - An inner rotary cutter for an electric shaver .

accdrding tb=any 6néﬁof.the pfeceding;claims-wherein.a o
plate~shapedﬁde#amic.blade-isuglued to the end face of tﬁe. R _

10 second exterided section and an edge of-fhe éeramic blade L
forms the bladé.

10, - 'An ‘inner rotary éutﬁerffon an electric shaver sub-
stantialiy.as heréin'described,fwith_reference to, and as
illustrated in Figs. 1 to 7; or Figs--B;to-lG.of the

15 -accOmpanying-dréwings._f | | |
11. - .-A p:ocessifor~manufacturingaan inner fotary cutter
for an electric shavér comprising: |
(a) . a pgnch step where a cup-shaped inner cutter blank; #;/
having-anchihdrical,section extending from.;he_circum- '
_'20 ferénce of aféircular section to a preScribedglength in the
axial éiréctiog, is punched'outuermnaapléte'materialg
(b) : "a dfawing'sfep*where~the;cylindricalzséction:is-
: drawn-to_form:a Sméll_cyiindricalisection;wiph?feduced
“diaméter'anduthe open-mouthed'end'éf;ﬁhe cylindricél
25 section~iS“p£essed~to'form a rin§ p1atefsectioh bent .
butwafdly inrthe-radial-di;ecéionfwandzu —

(c) - a blade cutting step where a grinding tool is



‘Ilustraped in Figs. 1to,7, or-Figs. 8 to 16 of the 15 acconpanying
dramﬁngs 11. A process-for. manufacturing an inner rotary cutter for an
el ectric shaver conprising: (a) a punch step where a cup-shaped inner
cutter blank, having a.cylindrical section exten um 20
ferénce of a'circular section to a prescribed Ieﬂmﬂl "IIHM“HIHMF
direetion, is punched out” from.a.plate’ mggeri al ; (b) “ a"drhwi'ng step
where-the cylindrical section is drawn to forma smal | cylindrical section
‘wi'th reduced ghpserednchd Nes A G Auit Sk 2ot aHa~the ndi DdyTenaRfcal
section is pressed to forma ring plate section bent outwardly in the

radi al directdseiomneb (£9rm solddel agrnovésy st quredetermined nihtegrvals, i s
21 L applied to the ring plate section and the small -
cylindrical s<tichngraoves nabe-adeclined aselativeceettcher intended er val s,

whi ch grooves-are inclined relative-to the intended direction of rotation
of the cutterdimectiion of yogatiaen ofhicthe Fukten. cl ai m 11, wherein a
grlndlng step iis carried out after the draw ng, step, r15|ng ri dlng
and pol i s&i ngt?3he pl AtRFIIRES o#“i?@’%“}?lgt?)l%lc%”% b d‘l’f‘e &in 9%9

according to claim11l, wher |n a Ui n Is carried out after the
drawi ng step,S%¢P c‘FP’ér:b gtlgegd ‘fiﬁf% 4P £ | SOPREARIDT ¢t he

ring plate

grinding and pollshlng the plate face of the ring plate

o _sectlon.' o
~ 13. A process accordlng to claim ll. whereln a gluzng
‘10 _step is carrled out after the drawing step, in whlch a |
| ceramic plate is glued to'the flat face of the ring plategaf'.
section. . | o - o
14._ p_A process according to any one of claims 1l to 13
wherein.the draWing step'is followed'by a heat treatment
15 for hardenlng said inner cutter blank. _ |
- 15. A process accordlng to. any one of clazms 11 to 14
_. ﬁhereln d1scharge holes also are formed on the circular
W "sectlon in the punch step. o |

A.process according to any one of claims 11 to 15,

26?-' ,the draw1ng step forms the small cyllndrzcal

. sectlons 1n a stepped form.

'17._ i A process accordlng to. any one of clazms 11 to 16,
fwhereln the blade cutting step forms blade grooves inclined
"both in the 1ntended_dlrectzonxof'rotatxon and:in the

25 radlal'direction. | | . | .
'18.. A process for manufactur1ng an inner rotary cutter

for an electric shaver substantlally as any one hereln



_ section. 14. A pr oce_sé .according to any one_of clains 11 to 13 wherein
the drawing step is followed by a heat treatment 15 for hardening said

i nner cutter blank. 15. A process accordi ng“mln aims 11 to
14, wherei n di scharge holes also are fornmed on ﬂumgﬂ"?ﬂ i on '” the
1to 15, 20.

punch step. 16~ A process accordi na to any *on& of df aisns+*
wherein the drawing step forns the snafP - cylindrical sections. -in a

st epped form 17. 0Cess accordln to any one of clalns 11 to 16, o
wher ei n théignﬁ' etf’ut“ﬁtﬁ'b ‘&é@rf aod:\%s? i Bigstr othe i4f t he

i ntended diy rotat.ion the 25 -radi al direction. 18. A
process for® fﬁgr?u acctct?rmpr?d‘yd'r?q aq'uin(ﬁ ary-cutter for an electric shaver

substantially: as any one herein 22 described with reference to Figs. 1

to 7 or Figs. 8 to 16 of the acconpanyt g urawgsT

}



