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1 - ) 0 216 332 This invention
relates to a cutter assenbly for dry shaving apparatus, including cutter
bl ades of circular circunference .arranged on a carrier transversely to its
| ongi t udi nal ax!sT In prior-known cutter assenblies of thisOtgpé, 332hol | ow
cylinder is provided serving as the carrier of the annular cutter bl ades
mhlch--Q*lng equi di stant from each other--are enbedded in the hol | ow
cylinder™which is made of plastic or netal, for exanple, of aluminum An
axi al €8t ar proviTets oinwsrthiem arel atfest o ko ldubitety laiszémbl ge Foes dkgr
insertion of shavingteppasstub)y iscladihggunedtemtbladesubfir cirendages of a
coupl i ng brid§erQMmE¢renQﬁ(nwwﬁngmm onta cherdervérehsvaesely thaiitsg
appar at us andlergitpdiral jaxishe direction of |ongitudinal extension of the
cutter assenbly Ja anese Ut| ity Model JP-GM 48- 42301). To rel ocate the
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articul ar wheseikhatésrin utherdisscnun asf Wiy idiwiiriadr £xtensienr afige

el ow 10 nm atkeusstitevhidssembhy catFapandses Ubibint Modeh TR-6MndSs

uf Mci ent t 0433®) ¥ defl ection of the cutter assenbly under the shaving
ressure and to ensure the necessary enbeddi ng depth for the cutter bl ades
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;eferre corresponding recesses or projections provided on the
' coupling bridge receiving the cutter assembly .~ (Japanese °
Utility Model JP-GM 49-200).

In the prior known structure. of cylindrical cutter
assemblies, the configuration of the carrier has proved a
" problem, in particular where smaller cutter assemblies
with diameters in the range below 10 mm are used. Whilst
the carrier has to maintain a thickness sufficient to
avoid deflection of the cutter assembly under the shaving
pressure and to ensure the necessary embedding depth for
(7 the cutter blades which is indispensable to secure them
. in position on the carrier, compliance with these re-
. gquirements makes the carrier excessively heavy, partic-
ularly if it is made of metal, so that the range of ap-
plication of such cutter assemblies is rather limited.

It is, therefore, an object of this invention to
provide a cutter assembly of the type initially referred
to which, while being of low weight, .can be maintained
mechanically stable to resist deflection, which ensures a
secure mounting of the cutter blades with good heat dis-
sipation, and which can be manufactured at low cost in
particular with small cutter blade diameters.




to which, while being of | ow weight, can be naintained nmechanically stab
to resist deflection, which ensures a secure nounting of the cutter bl ade
with good heat dis- sipation, and which can be nmanufactured at | ow cost i
particul ar -w2th smal|l cutter bl ade di ameters. -2- 0 216 332 ‘
0 216 332 This object is acconplished by the invention pro- viding for the
cutter blades to be received by a cylin- drical netal-plastic carrier
conprnélng a metallic core and a cylindrical plastic body encasing it -

closely and forghig pyRERACEg URLL ,tﬁ%{ hb Lt(ﬁlé alm dC carrier
for Holdi nglahﬁgthbQUthbarczﬁlttescerm ﬁ% OS@

di stingui saedchY metagcpdastabi Idatr&;tebecwmltshagcIaO&ﬁemrndaeédﬁ_en its
metal | i c cand andeyhindrtiasil cplhashidrabedy abnagpihgd iby dltsedlyi aandrol di ng
resul ts. i nfermangi ar compactvumit i thexfewsbtr.enel y high fl exural strength and
non-di storting progertles In addition, the circular cutter blades
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More speci Bktabhglyt hégbudegrebl adfesprsiciision medativiedy aigpdiychared in the

met al | i ¢ covdindirigel narindiggast Thecaeylimdmicalet srnnﬁgnﬁeamﬂeﬂ anged on
the core @also enables the cutter blades to be manufactured

relatively small diameters which, in turn, allows the

manufacture of correspondingly small cutter assemblies.

Accordingly, the cutter assemblies of the invention
enable shaving systems to be realized which are of rela-

tively small dimensions and are distinguished for con-

forming particularly well to those contours of the user's

skin that are identified as problem zZones.

More specifically, the cutter blades of the inven-
tion are anchored in the metallic core of the metal- i
plastic carrier by retaining means arranged on the core '
circumference at predetermined relative distances.

k,/ . This arrangement results in a durable location and
bearing and an accurate positioning of the cutter blades
directly on the metallic core. of the metal-plastic
carrier of the cutter assembly.

However, the same effect can be achieved if the
cutter blades have their concentric inner edges directly
seated on the metallic core of the metal-plastic carrier
and are positioned thereon in a mold serving for the
manufacture of the cutter assembly before the material
forming the plastic body is injection-molded around the

core .




[ rcurnc erence at predeterm ned relative distances. This arrangenent results
fn a durable | ocation and bearing &and an accurate positioning of the cutter

ltades directly on the netallic,core of the nmetal-plastic carrier of the

utter assenbly. _However, the same effect can be achi eved0 jhf t3t§(=2 cutter
bl ades have their concentrlc I nner edges directly seated on the netallic
core of the netal-plastic carrier and are positioned thereon in a nold
servinrg.for the manufacture of the cutter assenbly before the naterlal
formng_,the pl ast ﬁ body is |n ection-nol ded around the core.
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freans on the¢Hghh J;Iﬁea%eon @Qaéecra,nac 2btkcu ar y goo i on of the
ndi - vidual cutter blades of the cutter assenbly in its netal- plastic
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ich direct pgasbicoaadrleheisrrat:abtuphshedeby proydédiongt dhies cutileawi ng
assage of théadeguvitipy| peeferahiiedlaveddenfigchhputs i axrandetl raymsfe-t he
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bar 0

jta_t is an
$sserrbly as a pro y gonal cross section having Iong| t udi nal

rooves through- ogé mééaimgt&bré LSF IS am&a%%mmw:ﬁaly tdubddyner
¢dges of thedgefépénd! adems.! N rhes|Dlih pareionlodi Weeh a view to
securely locating the metallic core in the plastic body
encasing it, it is an advantage to configure the metallic
core of the cutter assembly as a profiled bar of poly-
gonal cross section having longitudinal grooves through-
out its length, its ribs corresponding with the inner
5 : edges of the cutter blades. In the mold, this embodiment
{ also allows the liquid material forming the plastic
: body--providing for positive engagement with the profiled
bar--to flow through the longitudinal grooves into the
spaces between the cutter blades.

In a practical modification of the subject of the
invention in which the cutter blades are anchored to the
metallic core, the metallic core of the cutter assembly

A is particularly advantageously formed of a tube having on
T/ its circumferential surface equidistantly spaced annular
mounting grooves for insertion and positioning of the in-

dividual cutter blades.

For securely locating the cutter blades thus
anchored to the metallic core in the entire metal-plastic
carrier of the cutter assembly, the cutter blades
positioned in, and located in positive engagement with,
the mounting grooves provided on the circumferential
surface of the tubular metallic core have recesses which
in the mold are penetrated by the still liquid material
of the plastic body encasing this tube. .
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al so all ows the liquid.material formng the plastic body--providing fdr
positive engagenent: with the profiléd bar--to flow through the | ongitudi fal
grooves into the spaces between the cutter blades. In a practical ,
nmodi fi cati-orf of the subject of the invention in which the 2u6t232bl ades are
anchored to the nmetallic core, the netallic core of the cutter assenbly is
particul arly advant ageously forned of a tube having on its circunferenti al
surfacesgqui di stantly spaced annul ar nounting. grooves for insertion and
posi tieaing of Fin@1lY, dtvidualtkik (@e AR of ThisSERYERLYon! £6aLING  the
cutter bimdefactore aBRBOr ndtaD-piwstid alddrkice eofnN the eshttér
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in, and | dh®t ednfrcpdontinobd imgagerecessii tinta hehepuplasyigr obsd@g provi ded
on the ci meyrihgr enconkeptriacaxidl thereubul ar netallic core have recesses
which in the nmold are penetrated by the still liquid material of the

pl astic body e@@agpﬁ@dgnp§tt9§ethe in&entiqn encompassing sgveral

0 216 332 l'tzfllﬁ’g,tlpf‘si Fidil b ﬁf?lééﬁgg gm twexe Aebatloin othnuf act ure
the netal - e_?f;.’il_gca‘?'fi"’rtér rsferpBoe 1§ thes AEFIPRAPYING: SPRRWIREr netal | i ¢

core in t eSS 8 after the i nj ecti on-nol di ng process into the plastic bOdF/

having a conceghgi c pxi aiqu%r eth@nsﬁg‘ggg'grrq{gadof(éf hg. i ven '5’0*:? conpassing
sever.al mMadiphraelsORavihg! aPRytXRaRi st bt OF Cadslinbly 'dr ?@n ﬂi' owi ng
with refep@nedci?1b8engCeoupRivg sk g NI, erein: I'—¥G 1 shows t he
shavi ng head of a dry shaving apparatus having a cylindrical cutter
assenbly drivepIiby an osigi | hatlichgitudinalg s¥dtigmalFl Giew?2 of | h&

| onQit udi caltteechseambly}ew of the cutter assenbly; FIG 3 is a top plan

view of the end of the cutter assenbly of FIG 2; FIG 4 is a top plan vigw
of the end of FEE.cdttds a top plan view of the end of the cutter
assembly of FIG. 2;

FIG. 4 1is a top plan view of the end of the cutter
assembly illustrating a modification thereof; and

" FIG. 5 shows another.modification of the cylindri-
cal cutter assembly of the invention.

FIG. 1 shows in a general view the shaving head 1 of
a dry shaving apparatus having a c¢ylindrical cutter ;
assembly 2 whose circular cutter blades 3 are arranged to t
cooperate with a shaving foil 4 mounted in a shaving head |
frame 5 which is adapted to be seated on a flange of the ¢
casing 6 of the dry shaving apparatus. : [

The casing 6 houses a vibrating armature motor, not
\J/ shown, which drives via an oscillating lever 7 and an
elastic coupling means 8 a U-shaped coupling bridge 9 re-
ceiving the cutter assembly 2. 1In this arrangement, this
is accomplished by a collar 10 formed on either end of
the cutter assembly 2 and engaging into a respective
fork-shaped end 11 of the coupling bridge 9. A com-
pression spring 12 which is operatively associated with,
and bears against, the elastic coupling means 8 resil-
iently urges the cutter assembly 2 thus secured in posi-
tion in the coupling bridge 9 into engagement with the
shaving foil 4 mounted on the shaving head frame 5 by
snap fasteners, for example.




asgenbly illustrating-a nodification thereof; and FIG 5 shows anot her

nodi fication of the cylindri- cal cutter assenbly of the invention. FIG 1
shgws in a general view the shaving head 1 of a dry shaving apparatus
having a cylindrigcal cutter assenbly 2 whose circular cutter blade are
arranged to cooperate with a shaving foil 4 nounted in a shaving héad frame
5 which is adapted to be seated on a flange of the casing 6 of the dry
shaving\apparatus The casing 6 houses a vibrating armature notor, not
shown, v FHi ch drlves V|§Fan OSCI||atIn | ever 7 and an elastlc coupllng

nmeans 8 a U—sh r PREBE free.@?ﬁg éhGHPPEr
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iently urges tBgi6UihREr asgepBEYoRatbAScagES! $8 hePAR didcet iseatitg
coupl i ng bri dgen§aganenengpgienent Wokk tile Shwi BBowe! hode Medahelyorint he
shavi ng head fFa@e 3,bthendmrieasteiasss, 16 oof ckhaplatter blades 3 have
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ma{erial . The YR r% ¥ukhe cgpacas hatyeen ghsreu‘p'tase!al Zﬁll
cafrier 15 thﬁ é?néﬂglgué’ﬂnf‘ﬁﬁf'i? e gﬁ@ ﬂﬁdPFl &o; ogg:g i ted
edges 1.6 are nor e
cl Iy in Fl §§ $§% |§f iﬂgges tfie cut?° ades 3 have

C" erleaf cutouts gy, BCU:h Bt Ag @358 i A &thCHﬁéeEnda%%eréﬁe/ 2
al fow passagecugfert! §set§l§1)tl 12 ﬁqeh ﬁ e foddl Uiy GthdBb el b1aiarhi ch
the 'body 14 i3 fswoid stET eR¥réhe1eRaqgs Re Veabht Ragavibaalblafrer3 are
filled and a sanadecenaectﬂmgretharrﬂtd uhd andth pldytié Sa@rrier 15

: by being embedded into the plastic body 14 by means of
its cloverleaf cutouts 17 through which in the manufac-
turing process the plastic molding material flows, the
cutouts bordering directly on the metallic core 13 of the
carrier 15 and surrounding it symmetrically.

In the manufacturing process referred to above, not
only the cutter blades 3 but at the same time also the
metallic core 13 is embedded in, that is, firmly encased
'by, the :plastic. body 14, which . is accompllshed' for
example, by centering the parts in a mold used in the
manufacture of the cutter assembly 2.

P .By turnlng about.wits longltudlnal axis y, the
! L,f cylindrical cutter assembly 2 permits the selective use
i of different sections of its cutter blades 3 for coopera-
’ : tion with the shaving foil- .4 of the dry shaving appara-
( tus. The relocation of the cutter assembly 2 within the
forks 11 of the coupling bridge 9 necessary for this pur-
pose is facilitated by thumbholes 18 provided on the ends
of the metal-plastic carrier 15 which allow the cutter
assembly to be grasped safely for relocation or exchange.

To securely locate the cutter assembly 2 in its new
position of use following such relocation or exchange,
two parallel centering surfaces 19 are formed on the cir-
cumference of the metal-plastic carrier 15 in the area of
engagement with the forks 11 of the coupling bridge 9,

P




beddi ng the cutter blades 3 which, on the other side, bear directly agai nsq
the nmetallic core 13. 'FIG '3 which-is a top plan view of the end of the
cutter assenbly 2 on the side closed by the cutter blade 3 shows still mor ¢
clearly how e éh i ndi vidual cutter blade 3 is integrated intq th%

metal -plastic tarrier 15 by being enbedded into the pl asti ® l?aéy 22 by
means of its cloverleaf cutouts 17 through which in the manufac- turing
process. the plastic nolding naterial flows, the cutouts bordering directly
on the hetallic core 13 of the carrier 15 and surrounding it symretrically.
In the Yanufwieich | repfianasss qooperase t ¥ithoveorrespaming hoasadded bl ades
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sol ution' i 6fﬁ§ﬁ§3 MQ eﬁi ﬁfng the plastlc body 14' £flows
through the 1ongitudinal grooves 21 of the metal core 13!

which in this embodiment is triangular, thereby provi-
ding, as in the example previously described, an intimate
connection between the core and the plastic body 14' sur-
rounding it on all sides and the cutter blades 3 seated
directly on the core 13'. In this arrangement, the
cutter blades 3 are self-centering on the profiled core
13' of the metal-plastic carrier 15'.

FIG. 5 finally shows another -alternative form of a
cutter assembly of the invention. - In. this Figure, the
metallic core 13" of the metal-plastic carrier 15" is
formed of a tube having on its circumference annular

/ grooves 22 spaced at reqilar intervals for insertion and
positioning of the individual cutter blades 3 of the
cutter assembly 2". The metallic core 13" has the ma-

terial of the plastic body 14" molded around it com-
pletely, that is, it is embedded therein and forms a com-
pact body therewith, viz., the metal-plastic carrier 15"
for the cutter blades 3 of the cutter assembly 2". 1In
this arrangement, the cutter blades 3 have bores or re-
cesses 23 1nvariably arranged at the same level and
penetrated in the manufacturing process by the still
liquid plastic material of the plastlc body 14", as a re-
sult of which the cutter blades, in addition to being
permanently secured in position in the core 13" of the
cutter assembly 2", are anchored in the plastic body 14"
"in particularly solld and positionally accurate fashion.




t%re and conflguratlon of the cyllndrlcal cutter assenbly is shown in FILG
4! In this Figure,. the netal - plastic carrier 15 of -the cutter assenbly
2""is conposed of a netallic core 13' configured as' a proflled'bar'and of -
a cylindrical _ plgstlc body 14' intimately connected the ) 53 The

i ndi vi dual "'cutter blades 3 are seated on the netal -plastic carrle fS '
constructed in this manner, having.their inner or perforated edgés 16 in
abutnent W th the ribs 20 of the profil-ed netallic core 13' and bearing

there nst The Ilndrt tter assenbl 2' conflgured in this manner
is equ %5345 ﬁcﬂﬁ?dP PnPWﬁFSH §§§1PH tF?etalllc
core 13' conf cutt |8r 7??%9[ , on t he
plastic nol di ngy ﬂg&éﬂl o the

| ongi t udi nal ga‘ggy g‘iigﬂ 8108 althg ‘hag agh ggnt is
triangul ar, Yoo Br @t@i‘nﬁ‘i‘ﬂ? & ;EH ve N ode3qpgbed, an
intimate COﬂﬂEﬁénge qmmgav dene iBhasdrida He ggktegound|ng

it on all sidebades), tteis ubdig tﬁaﬂﬂfplassﬁat% dﬂtﬁ@ﬁ'tha@tﬂ ihlzeréang 13’
In '"this arratigenmenttert hasseibly hitHea Zcanespnidiaglyerfoagnan rhe
profi-l ed corecdssesf imhe tiret abtowbhizig c neamsi €8 18arrying He naukyeshows
another altes8@m®y form of a cutter assenbly of the invention. In this
Figure, the netallic core 13" of the netal -plastic carrier 15" is forned of
a tube having on its circunference annul ar grooves 22 spaced at 'regul ar
intervals for insertion and positioning of the individual cutter blades 3
of the cutter assenbly 2" The netallic core 13" has the ma- terial of the
p[aaplc body 14" nol ded around it com pletely, that - is, it is enbedded
therein and forns a com pact body therewith, viz., the nmetal-plastic
carrier 15" for the cutter blades 3 of the cutter assenbly 2". In this
afrangenent, the cutter blades 3 have bores or re- cesses 23 invariably
afranged at the sanme | evel and penetrated in the nmanufacturing process by
the still liquid plastic material of the plastic body 14", as a re- sult of
ich the cutter blades, in addition to being pernanently secured in
position in the core 13" of the
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cutter assenbly 2", are anchored in the plastic body 14" in particularly
solid and positionally accurate fashion. -7-

0 216 332 It is within the scope of the present invention to provide the
profiled bar 8or tube forning the metallic core of the cutoe21@s3xnbly with
a pol ygonal , for exanple, tetraﬂlmu mmmﬁlﬂ#ﬂlﬁ profile, which has the
advant age of enabling the entir to be adjusted to a

vari ef_&‘of pr edet er mi ned p05|t|ons to'al fow't he use of several-

ci rcunker epuitahtactasmet the cutter blades, this being acconplished by-
turning and inserting the cutter assenbly within correspondingly fornmed re-
cesses in thel.coupl cngtencassemBlycdi2r,yi2ig 2'Me fonitdey shseiddy. - 8-
0 216 332 Paranatwsai AincludingAcutteer bdadesbl (B )( HE 2¢J,réii])aﬁ ocixky shaving
appar at us, CPREPUENAY @Annanged ades g 3cagiierr ctranswsrselyunter el arr anged
on a carri PngﬂFHﬂévéiséF s ty) i characgerigedaslingghat( yhhe couktex erized in
that the cRgespll essa’( r&f"eife@eltveopb vhingriealk | satakeplas %.Stlc
carrier (1 aryger ﬂ‘?% é mteiélcworels' 3and a

cylindrical 3' %g F%ﬁi/;e%’? L ?g &‘SSQH"B d@’tggfgs ;/ Erm ng a

conpact uni P claim

1, characteri zeg £ 102 ledeicOUbb Ebmbl 9 %%ﬁ&%dansnorsﬂam the metallic

core. (13") cRhrhBEefBLad - PhABhAE ERETEEELE %a ed r ooves
22) arrangﬁm IPNCELA IR eHEL 1 ie @gll_.i./fe,_dl st ances.
3. A cuite) Lasseebaini®$ mehAbMGrdovesC! 22 )N atrafiféd achertHed in that
t he cutter cbkadesréGnt dwercd el predutiimined aaeatedeeméﬂ&)céhf ectly
see\Led on the nmetal- lic core (13) of the netal-plastic carrier (15) and

are positioned Bheredn. icntiempl dssemblng dor dlladmednufiact otaim 1,
characterized in that the cutter blades (3) have their
concentric ‘inner edges (16) directly seated on the metal- .
lic core (13) of the metal-plastic carrier (15) and are ;
positioned thereon in a mold serving for the manufacture
of the cutter assembly (2) before the material forming
the plastic body (14) is injection- molded around the core
{(13). .

4. A cutter assembly as claimed in claim 1, 2 or 3,
characterized in that the cutter blades (3) are provided
with preferably cloverleaf cutouts (17) arranged
symmetrically to their concentric inner edges (16).

S. A cutter assembly as claimed in claim 1, 2 or 3,
characterized in that +the metallic core (13') .is
configured as a profiled bar of polygonal cross section
having longitudinal grooves (21) throughout its: length,

KJJ its ribs (20) corresponding with the inner edges (16) of
the cutter blades (3).

6. A cutter assembly as claimed in claim 1, 2 and
4, characterized in that the metallic core (13") of the

cutter assembly (2") is formed of a tube having on its
circumferential surface equidistantly spaced annular
mounting grooves (22) for insertion and p051t10n1ng of
the individual cutter blades (3).




s'o'f the cutter assenbly (2) before the material formng the plastic body

‘("14) is injection-nolded aroum A cutter assenbly as
clainmed in claiml1, 2 or 3, at the cutter blades (3) are
provided withy _preferably gmmmlmm Jm] (17) ?l’,gagggd
symetrically to their concentric mher"edges . 5. A cutter assenbly as

claimed in claiml1, 2 or 3, characterized ‘in that the metallic core
(13') is configured as a profiled bar of polygonal cross section havi ng
| ongi t udi nal grapves éZl% t hroughout .its | eng th |ts ribs
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grooves (22jn1gke | RSBA! A28 ﬁaﬁ:e{?Pétédoﬂynﬂth stth 1! r.}feg\ﬁ Uﬂa'at%&”iEQr bl ades
(3). 9 of the plastic body (14") encasing sdi cutter

assenbly as clainmed -in claim 6, characterlzed in that the cutter

bl ades (3) posit§onen ¢uttenchdsmmibilad ash qladinedvd neagadeastt onet bf t he
mount i ng grtioe epré@inyg cxliadads ,0ochamactierdeefiedantthat $hef ae¢adfliche

tubul ar netedre c (23re 131" ) inawanvfestnyged( 23) whecimold tagtem| ghere

penet rat ed byl e¢telan-maldingyi Grﬁﬁ?éﬁ aby of beirg plrERgSeSod gt914’t)13enca5| ng

sai d tube. Blastiqihady dddaniitly) aQaEFﬁ‘i!n%dc‘Pfl‘F%tthé’a%"@&e SFethe preceding

clainms, characterized in that the netallic core (13, 13') is manufactured
in the nold after the injection-nolding process by being pressed into
hwl asti c1§30é1é/p (%/3%4' )212avi3§g_ a concentric axial bore. 15 Sep 88/ BH.
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Cutter Assembly
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