2263880 MULTI PLE FO L AND CUTTI NG BLADE ASSEMBLY FOR ELECTRI C DRY SHAVERS
Field of the Invention This invention relates to electric dry shavers and,
more particularly, to inproved cutting systens for electric dry shavers.

-2- BACKGROUND ART Over the“l'ast several years, ‘Bof'h men and wonmen have

been increasingly drawn to the advantages provi ded by el ectt [S.
In general, the consum ng public has found that the use of r
systens is extrenely inconvenient for renoving or shaving short hair or
stubbl e, as commonly found in nens beards and wonens ' legs. In additiog..

with the ever increasing time constraints and comm t- nents individual s't,
typically encounter, a fast and effectfive shaving systemis nost desirable.
The di sconfort as wett-as the tine consunmed in using shaving cream soaps
and gels in order to provide a nediumfor which a razor can be used,
requires nore tinme and i nconveni ence than nost individuals arewlling or
capable of allowi ng. Further- nore, the cost of maintaining a sufficient
supply of these products creates an addition--al burden. Consequently,

el ectric dry shavers. have becone increasingly popular, as well as battery
operated electric dry shavers which can withstand exposure to npois- ture,

t hereby enabling individuals to sinultaneously shower as well as shave

ei ther beards or legs. As the popularity of electric dry shavers increased,
various product designs and alternate constructions proliferated, in an

attenpt to inprove RULTEPLINEFDMDAND CUTTING BLADE ASSEMBLY
FOR ELECTRIC DRY SHAVERS

*

Field of the Invention

This invention relates to electric dry shavers and, more
particularly, to improved cutting systems for electric dry

shavers. _ (



-confort-and -.cutting efficiency of such shavers. However, in spite of these
product changes, difficulties have continued to exist in providing optinmum
results with optimumconfort. One particular configuration has been found
to be extrenely efficacious in;achievina high quality shaving results, as
wel | as being extrenely confortable to-#se. This configuration conprises
the various nodels of electric .dry shavers incorporating a novable cutting
bl ade which cooperates with a thin, flexible nesh screen, or apertured

foil. In operation, the cutting blades are rapidly and continuously .
reciprocatingly noved agai nst olBACKGROUNDEAREHh screen or apertured
foil, causing the cutting -3 - blades to repeatedly cross the plurality

_of apertures and provide a virtually continuous cutting action at each
aperture. The by, shidi ng o ui- di t he _at,her side of the nesh.scrgen or
aper tured 1or OBHIE 1A Sl vt Al e o8 Hilmén SEne bebpiinithaiey, drvn
shafts eqghe hﬁ%ﬁlﬁ%ﬁ&pfo@f&ﬁ ClebtiR drysRavers! Th cher”d!fjtlﬁr&rﬁﬁfnily bl
novenent of. the cutYing blades. Although this dry shaving cuttin ystem
has pr ovduas found thattthe msé yf ediars tor otherasysteonpisraxtiremmely imcanvenigns farvi ng

products, one, area.of,difficulty do exist. In certain instances, as.the
mesh scr é@’r‘i‘%ﬂga%‘e?‘lat‘!’r'@oﬁfh%ﬁ ﬁa‘F or &e:&&éaommenﬁr Hnd jpmens’; beasfgapd, o
attaintg,yqrg i4r C HAG: js t LSSl teoiiiaft. t he
aperture 0|&?§ a%gs‘cgﬁ?gaﬁ?g-f%. r""hteo g etéimﬁ““’\}{a"n oug% |t$ggtaicons. ﬁSi nce
t he cut t ingntb indieualsetypicallyrencointers arfastcand effectiveeshapingsysteni itemoft t he
apertured foil, the deflection of the foil also causes the cutting bl ades
to be si Aesrableous! vy defl ected therewith. Unfortunately,” at certain tines,
t he apertured | Jy; f dGhelk s Sldid! [
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gels in order to provide a medium for which a razor can be used, requires more time

and inconvenience than most individuals are willing or capable of allowing. Further-
more, the cost of maintaining a sufficient supply of these products creates an addition-
al burden. Consequently, electric dry shavers have become increasingly popular, as
well as battery operated electric dry shavers which can withstand exposure to mois-
ture, thereby enabling individuals to simultaneously shower as well as shave either
beards: or legs. o |

As the popularity of electric dry'shavers increased, various product desighs and
alternate construciions proliferated, in an attempt to improve and enhance the
comfort and cutting efficiency of such shavers. However, in spite of these product
changes, difficulties have continued to exist in providing optimum results with
optimum comfort, B _ |

One particular configuration has been found to be extremely efficacious in
achieving high quality shaving results, .as'.w_cll as being cxfremely comfortable to use.
This configuration comprises the various médels_of electric dry shavers incorporating a
movable cutting blade which cooperates with a thih, flexible mesh screen, or apertured
foil. | L o

In operation, the cutting blades are rapidly and continuously reciprocatingly

moved against one side of the mesh screen or apertured foil, causing the cutting



bl ade is noved out of intimate, contacting, cutti ng engagement with at

| east a portion of the surface of the apertured foil. Wen any such
separation occurs, the novenent of the cutting blade is incapable of
attaining the requisite cutting action against the surface of the apertured
foil, causing disconfort to the user3-1n an attenpt to elininate this
difficulty, nost prior art electric dry shavers have nounted the cutting

bl ade assenbly in conbination with spring neans in order to continuously
urge the cutting blade assenbly into contact with the surface of the _
aper ydud tB%Peat@ﬂ_l}C&léwaid Pl alidySofoapieetures And Provide aCviRARNY BOMRIgLs’ €T ai
the cutting blfade i'n contact with the apertured foil, regardless of the

def | enttingaction ateaghcapertusd. f Then, bysliding omguidingitheaathenbide afithermesise. .
Unfortunately, thi i or t constructiqQn has been .foup _be_ipcapabl e
of | oISFiReR-R dertuTed oyt the sk sTage tobe lvec e indiilud Bassnglts o ¢ -
const | ' i Yo Ve |
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of t loatdmgedladesd foil beconme separated fromthe cutting blades during use.
Thi s causes unshaven areas.,to continue to exist. In addition, prior art

shavers t yplthangh thisgry ghaying gutting;systemohas.proven ta ber extremply eftestive,
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capabilities are not attained, and |ess frequent conditions, such as |onger
hai r SNATART 4@ @ttaishthedesiredfutting aptom the contauss of the pkinass wpendhe handl ed.
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is prevented. Another object of the present invention is to provide an
enhardeftectiontafithe foil also causes the cutting blades to be simultaneously deflected

therewith.

Unfortunately, at certain times, the apertured foil and the cutting blades do not
simultaneously move in completely identical directions and, as a result, the cutting
blade is moved out of intimate, contacting, cutting engagement with at least a portion
of the surface of the apertured foil. When any such separation occurs, the movement
of the cutting blade is incapable of attaining the requisite cutting action against the
surface of the apertured foil, causing discomfort to the user.

In an attempt to eliminate this difficulty, most prior art electric dry shavers. ~
have mounted the cutting blade assembly in combination with spring means in order
to continuously urge the cutting blade assembly into contact with the surface of the
apertured foil. Conceptually, this construction was to continuously retain the cutting
blade in contact with the apertured foil, regardless of the deflection of the apertured
foil aﬁd cutting blade assembly during use.

Unfortunately, this prior art construction has been found to be incapable of
eliminating the problem. Typically, the cutting blade assembly is constructed as an

integral unit and continues to move as a unit. Consequently, under certain circum-



system for electric dry shavers having the characteristic features

descri bed above which is capable of providing a plurality of different hole
patterns in a single shaver, thereby substantially,. inproving confort and
'shavi ng efficiency, whiledl’so providing enhanced-and i nproved results.

Anot her object of the present inventieMiés to provide an enhanced cutting
systemfor electric dry shavers having the characteristic features

descri bed above which is capable of virtually elim nating-areas where the
shaver is incapable of cutting the desired hair due to the contours of the
Suriace silcad IR of Mo biVtadeBPS! ddertluh thit BEESmE sehBrdf Fiom fud U7 L et
obj ect of the present invention IS tG provide an enhanted cuttlng system
for el ecutting Ylades dariag uisb.a Thig causes anshavehareas toccdmtituer wsexistscri bed above
“which virtually el.i,m nates unpanted yn B@ven aregs., O her and nore specific
objects will Inagition,RrionAxt § §V°&$|éb'mﬁqi GIAPloy 4 sipglscape (o€ aperuradfol - 5-
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attai ned. Furthernore, by enploying the present invention, a plurality of
al t er natshayes: | As arrssultcanhsnged coméons|apddmpraved shavingcapabilitigsare moter
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and the apertured foil. In the present invention, a plurality of
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the cutting blade from the mesh screen or apertured foil is prevented.

Another object of the preécnt invention is to provide an enhanced cutting
system for electric dry shavers having the characteristic features described above which
is capable of providing a plurality of different hole patterns in a single shavér, thereby
substantiall'y'improving comfort and shaving efficiency, while also providing enhanced
and improved results.

‘Another object of the present invention is to pfovide an enhanced cutting
system for electric dry shavers having the characteristic features described above which
is capable of virtually eliminating-areas where the shaver is incapable of cutting the
desired hair dhc to the contours of the surface being shaved, or the composition or
length of the hair. | o |

A further object of the present invention is to provide an enhanced cutting
syétem for élc_ctric dry shavers having the characteristic features described above which
virtually climinatcs unwahted unshaven areas.. |

| Other and more specific objects will in part be obvious and will in part appear

hereinafter.



and i ndependent foil nmenbers and three separate and i ndependent cutting

bl ade assenblies are enployed to achieve the substantially inproved and
enhanced cl ose cutting and shaving results. In this way, the foil nenbers
enpl oyed are able to, in a single shaver, conprise different apertures for
providing inproved shaving results ugder different conditions.
Consequently, a single shaver is now attained which is easily able to
handl e all shaving problens easily and efficiently. In addition, by

enpl oyi ng the present invention, the apertured foil can be nounted in the
shaver with different radif ol QMRS WELR. RS cutting bl ade ~
assenbl i es having corre$ X - aitRg NYERLION. o a5 to provi de the
desi red cooperating, enhanced cutting action. In this way, the overal
shaving surface is now able to be constructed with specific zones specially
desi gned f @By émaplbyingothe pres¢ntcinventior) alli ofotherpridreant difficultiesid draw-shaver
havi ng an optinunlconstgﬁgkbgé a substan- tiaglly enhanced cutting

syst eBacksphavebesngample -W?FE tand; 3, gubstantially ampspyed, €lpseand ng bl ade
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each o#’h?ﬁré%slgpsg'rsgp g%ﬁ*‘?‘kﬁ%g@%{&gﬁt cutting 1gﬁgﬁ£g§g§%%§}‘ggrgg¥\hmunt ed
for afrivention} apheratiey efalstrnate foil torstiuctionease employedtia dlsingle! éledwicas wel |
as in biased interengagenent with each -6 - other. The cutting bl ade

assenBhaves previding theruger avith a cupingassembiy spesifically designed fon atiaining a
tral_axis, b tionak dri awhile al. i tructed f
o1 vot Bt ke ol SRR et MCadiARL l BrefertiBvertior 58S of the

dri ve coRERSoW intififaté €ohtatt betwstn eesaitiihy blddes fandahk Yapesrardd goil.t i ng bl ade
assenbly is able to nove above this pivot axis through an arc ranging ~/

bet ween abdattheaqreserntinvensionp acplurality pé independentiorsepagateiynconstmctedcut t i ng
bl ade asse I s i ndepen SRl | ased t e intained in.dts
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sl i di Rgsdmblyifop i cleetriciéhavet.t In the préfeiréd embodiment, at least three separate

and independent foil members and three separate and independent cutting blade

assemblies are employed to achieve the substantially improved and enhanced close
cutting and shaving results. In this way, the foil members employed are able to, in a
single shaver, comprise different apertures for providing improved shaving results
under different conditions. Consequently, a single shaver is now attained which is
easily able to handle all shaving problems easily and efficiently. |

In addition, by employing the present invention, the apertured foil can be
mounted in the shaver with different radii of curvatures, with the cutting blade ~
assemblies having corresponding, matching diameters so as to provide the desired
cooperating, enhanced cutting action. In this way, the overall shaving surface is now
able to be constructed with specific zones specially designed for handling a particular
shaving problem, resulting in a shaver having an optimum construction and a substan-
tially enhanced cutting system.

In the preferred embodiment, the multiple foil and cutting blade assemblies of
the present invention also comprise a construction Wherein each of the separate and
independent cutting blade assemblies are mounted for articulatable movement in

virtually every alternate direction, as well as in biased interengagement with each



surface of the foil nmenber with which the cutting bl ade cooperates. In

addi tion, each separate and i ndependent -cutting bl ade assenbly is al so
novabl e al ong an axis perpendicular toits pivot axis. In this way, each

bl ade assenbly is maintained-in biaseq_ggntacting_engagenent with its foi
menber, while al so being npvably deflect- able along with any novenent of
the foil nmenber. By enploying this construction, a unique multiple foil and
mul tiple cutting blade assenbly is attained. In:this invention, each
separate foil nenber, i s_cooperatingly interen%aﬁvd with a separate and

i ndépendethere|Thegentting dlade ssemblieratescanstugted for heing regiprogallypdeven i nt o
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~al so conti nuouphithétn@ite, #NthePreférréd enibdifeht, iedeh ehafpshiade agaemuly if he
I ndependent cutting bl ade assenblies in continuous, sliding, frictlonal,

cont act i inflependenshyspringebiased tchbe maintainesk it ithyppermostposision, magntaining t hat
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system for mounting on an electric dry shaver, said cutting system

co brr:{ ri si separats) anchindopendenscutting bladatassembly dh alsocnavable alongears axis hr ee
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biased contacting engagement with its foil member, while also being movably deflect-

able along with any movement of the foil member. |
By employing this construction, a unique multiple foil and multiple cutting
blade assembly is attained. In this invention, each separate foil _membcr is
cooperatingly interengaged with.a separate and independent elongated cutting blade
assembly, which is spring biased into frictional interengagement therewith, while also
being capable of translational and arcuate pivo_'ting motion relative thereto. As a
result, as the electric .shavcr is employed and the surfaces of the multiple foil mem-
bers are moved along the surfacé_bcing shaven, the multiple foil and multiple cutter
N\, assembl'ies'incorporated therein are capable of maintaining contacting relationship
with each other, regardless of the contours over which the foil surfaces pasé.- In
addition, the spring biased construction also continuously urges and maintains the
cutting blades of each of the independent cutting blade assemblies'in continuéué,
sliding, frictional, contacting interengagement with the cooperating foil member,
assuring that disconnection of the cutting blade frdm, the foil is prevented and a *

smooth, clean, comfortable shaving result is achieved.



adj acent arcuate zones; B) at |east three separate and i ndependent bl ade
assenbl i es, each being nounted for reciprocating novenent and supportingly
mai ntained in sliding, frictional engagenment with one surface of one of
said arcuate zones of the apertured foil nenber, for cooperating therewith
to provide the desired cutting actionygand C) at |east three separate and

I ndependent bl ade assenbly support nmenber s nount ed for si de- by-si de

reans. for suppcliiiy v AREeEARRCEOWher® 4OE1o8Y RBBUR LIt ﬁﬁ#ﬁﬁﬁ?m g
eans . | ot i arnrarr
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the bl adq e2tsa@ldry Nt} afd1ididdt idify Mo dompcPsLhge-foi | nmenber,

and c) nounting neans for secure attachment” of t.he support nenber to the

shaver drive a)staiNdgertiffed V¥l mémber MHIEH 1AClEdePoit 1EAHE thoedi VO!
arcuately about a first axis and to nove translationally in its

entiret gepairate andcdndeépendentpcapcudite uzonesq téwmch i oft sadd. arcuate
accordance with a second aspect of the present invention there i's provided-
an el ecizonesdr pedingyvecapable sofig: f1laxibleounovigmenst aindependentdy of
SePArAl Cajacent arcuate soness o oo
B) at least three separate and independent blade
assemblies, each being mounted for reciprocating movement and
supportingly maintained in sliding, frictional engagement with
one.surface of one of sald arcuate zones of the apertured foll
member, for cooperating therewith to provide the desired
cutting action; and

C) at least three separate and independent blade assembly
support members mounted for side-by-side reciprocating
movement, and each comprising:-

a) blade assembly holding means for supportingly engaging
one of the blade assemblies and maintaining the blade assembly
in contaéting frictional eng'agement with one of the arcuate
zones of the foil member,

b) biassing means for continubusly urging ﬁhe blade
assembly into contact with the arcuate zone of the foil member,'
and

¢) mounting means for secure attachment of the support
member to the shaver drive system in such manner as to permit
the support member to pivot arcuately about a first axis and to

move tramslationally in 1its entirety along a second axis

perpendicular to the first axis.



foil nerbers renpvably nounted to the housing, C) at l|east three bl ade
assenbl i es, each securely nounted with the housing for reciprocating
nmovenent relatlveathereto and cooperatlvely associated with one of said
arcuately curved foil menbers for contaging engagement with one surface of
said foil nenber; and D) at |east three%separate and i ndependent bl ade
assenbly support menbers, each being mounted in the housing for novenent

relative thereto andmoaptogdagee ajithade sesent! \agpdcl ngfnege belesent
cooperative support hol ding interengagenent with one of said bl ade

assenbl i esihventhont tharegist perovibdedeanaelieciric dry Shaverocamprising:-
contacting interengagement with one of said foil nenbers; b) biassing nmeans
-for contlnuoustAhrg| hguakdgyni nt ai ni ng the bl ade assenbly in contact with
the foil menber; apd c¢) _nmounting nmeans securely affixing the support nmenber
fo the shaver whiB éﬁaﬂpﬁ#§ tihren fanarakewerrevapelpt cureeds cApestyreda

first axis novabl e, transl ati.onal | n |t entirety along a
second axigggtb@?ﬂﬁ F?mﬁg?géﬁd?eﬂPﬁfdt5°&ﬁéefPP§P fﬂ 3 THE DRAW NGS
F full d t t t
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foil members for contacting engagement with one surface of said
N foil member; and

D) at least three separaté and independent blade assembly
support members, each being mounted in the housing for movement
relative thereto and comprising:-

_a) blade assembly:holding.means for cooperative support
holding interengagement wiih one of said blade assemblies for
maintaining the blade ;ssembly 1n_-frictiona1 contacting

" interengagement with one of said foil members;

b) biassing means for continuously urging and maintaining
the blade assembly in'contaétgwith the foil member; and

¢) mounting means'secufely affixing the support member to
the shaver while enablihg'the Support member to pivot arcuately
about a first axis while-Being ﬁov#ble.translationally in its
entirety along a second axis substantia11y perpendicular to the

first axis.



invention; FIGURE 2 is a side elevation view, partially in cross-section
and partlally broken away of the shaver of FIGURE 1; FIGURE 3 is a top pl an
view of an alternate enbodinent of a fully assenbled el ectric shaver

i ncorporating the nmultiple foil and Itiple cutting blade assenblies of
the present invention, FIGURE 4 is a~side elevation view, partially broken
-away, showing the electric shaver of FIGURE 3; FIGURE 5 is a side elevation
view of the electric shaver of FIGURE 3; FIGURE 6 is a bottom plan view,

greatly enlarged and partially broken away, showing the foil supporting
housi ng of the shaver of FlI Gumwﬂﬂvﬁﬁomthe shaver, with a portion

of the foil nenbers shown broken away, depicting the foil nmenbers in
secure, |ocked interengagenent therewith, as well as renoved therefrom

FI GURE 7 i ; 29{?% ' i ng
housi ng of ?Bf&?&gégu\ém&teﬁtt e %OP l@nﬁggéﬁ%&&hﬁsﬁ&;ﬁf p" %g??ﬁvgﬁﬁ@% is
cr ossreferznce shbuldsbel had Ite tht foliowing detdilédhdescriptiohotaltengn wonaectiorpf FI GURE

6 shown with the foil nenbers conpletely renoved; FIGURE 9 is an expl oded .
per spWiththe agrQMP3RYNE HEawings,d83Meyy and con- struction details for the
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of t hshavee Sivodirporatingtthe multiplofoil and maltiplecisiade akseenbiivs \¢FrthefpresddeRE 3.

FIGURE 11 .is a side elevation view of the fully assenbl ed cutt| ng bl ade
asseniIVEBHOR;s depicted in FIGURE 10; FIGURE 12 is a side el evation view,
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shown noun S sup post , <
broken away of the shaver of FIGURE 1;

FIGURE 3 is a top plan view of an alternate embodiment of a fully assembled
electric shaver incorporating the multiple foil and multiple cutting blade assemblies of
the present invention;

FIGURE 4 is a side elevation view, partially broken away, showing the electric
shaver of FIGURE 3;

FIGURE 5 is a side elevation view of the electric shaver of FIGURE 3;

FIGURE 6 is a bottom plan view, greatly enlarged and partially broken away,
showing the foil supporting housing of the shaver of FIGURE 3 removed from the
shaver, with a portion of the foil members shown broken away, depicting the foil
members in secure, locked interengagement therewith, as well as removed thcrcfroin;

FIGURE 7 is a cross-sectional, side elevation view of the foil holding housing
of FIGURE 6 with the foil members mounted in place;

FIGURE 8 is cross-sectional, side elevation view of the foil holding housing of
FIGURE 6 shown with the foil members completely removed; |

FIGURE 9 is an exploded perspective view showing the assembly and con-
struction details for the foil member and multiple cutting blade assemblies of the
present invention; |

FIGURE 10 is a side elevational view showing the cutting blade assemblies of
the present invention in position mounted on the shaver of FIGURE 3;



pivoting capabilities; FIGURE 13 is a side elevation view of one cutting
bl ade assenbly nmounted in position, as depicted in FIGURE 12 further
depicting the novability of the cutting assenbly;, FIGURE 14 is a side

el evation view of an al ternate enbodi mepin of a cutting bl ade assenbly in

accordance with the present invention; RE 15 is a perspective view
depicting an alternate construction for a foil nmenber in accordance with
this invention;, FIGURE 16 i's a perspéective view depicting a still further

enbodi ment for the foil nenbers and nounting systens therefor in accordance
with this i nEIGURE 1FisGusidelelevation yiewsgfathei fully assemblegicattinggbladéur t her
alt&fnate e odi rre(?t for ,a g@é the multiple foil nenbers of the :
pr esent 3SPRABPHSGSHS: %ﬁeﬁllﬁjﬁ Engo’a cross-sectional side elevation view
- of an assenbl fi gr sk bibn EIbES:
construction g)?gt%?ilérzélgl é@ﬂh@@%@%{ﬂ@%&é&%@%& I n Ffu&RE_l, an
el ect ri codstyustied\cattingsblddpiasserobly showpanaunted tohits supparppestf depictingits ,
mul ti pl e.i ndepend qt. cutting blade assenblies of the present invention. For
pur posePiytt B"\Hag} W5 conpl ete detailed disclosure, wthout intending to
be 1 mited ¢ hefoIE 135 §isill Aefartifvisheof Ghd BNt SAE bhRMHY MR o
descri be the present ‘Tnvention In associ-ation WitH an electrit dry shaver
const r uggositidm ras epicted) i FHGUR E Hovfurther depidtingathp anevibility ofrthe ehittingdi nary
skill in the art, the nultiple foil construc- tion and nultiple blade
assenbl y2s8§8bWin of this invention is equally applicable to any electric dry

shaver, “whet @i SH3Y 8idee RIBGY by OF afTaEimall chiiRRSn: 6PA6en

guently, the scope of protectrion a e | nprove ng syé em of

this invslade assensbly @i acdvrdmetewith the present ésventiohjie specific type of shaver
deptcted and is specifically intended to be equally applicable to all |
el ectric dry EHGURE d§/isernessnestive view depicting an alternate construction for a foil

member in accordance with this invention;
 FIGURE 16isa perspective view depicting a still further embodiment for the
foil members and mounting systems therefor in accordance with this invention;
FIGURE 17 is a perspective view depicting a further alternate embodiment for
assembling the multiple foil members of the present invention; and -
FIGURE 18 is a cross-sectional side elevation view of an assembly system for
manufacturing the inultiplc foil member construction depicted in FIGURE 17.



In FIGURES 1 and 21, electric dry shaver 20 is depicted incorporating one
enbodi nent of the inproved cutting system 21 of the present invention. In
this enbodi ment, cutting system 21 incorporates three separate and

i ndependent foil nmenbers, 22, 23, and 24. In addition, a separate and

I ndependent cutting bl ade assenbly i sldssociated with each of the three
foil menbers, thereby providing the substantially inproved and enhanced
cl ose shaving capabilities. As shown in FIGURES 1 and 2, electric dry
shaver 20 conprises a housing 27 to which guard/cover support base 28 is

renovably mounted. In the @:ﬂ'@@gg@gﬂpﬂngﬂpusi ng 21 incor porat esVa
not or (not shown) which incorporates a control pin (not shown)

i nterconnected with cutting blade system 25. This construction causes each
of the three in ndent hl ade cut§ing .assepbljes to mpve in the desired,
o de- "t o 1 aeF TG LI 1o @b Glesine ot shaved:is SGRLIRd INeorRrRRRE M aulEnle Sl b t o
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Wi th hsitpbses ¢f7providing deonipletendétailed diselosute) withouh dntendingkiot bé timitddeani ng”
and gaining access to the cutting bl ades and the foil nmenbcrs 22, 23 and
24, wHBATGhY the deawings aRd thee Tlapting eiico: RAIPSITE (RssAbG CIRFRSEREd i n
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f ur t heHodever, lagds bpparent to onetof madinary skilldhtthe mat, ¢hé endltiplenfoil coristrugs can
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suppor quérthg tRSscoife 6f dpﬁﬁuétion affprdedi thethe mwwd:ewﬁxgcwmhﬂgf #giki on can be
provided or tailor-made for achieving a particularly desired result. As
shown invemtiguiEnot intendegr tonke limites 1acthepspesific ype of shaver depictod magh iss

specifically intended to be equally applicable to all electric dry shaver constructions.

In FIGURES 1 and 21, electric dry shaver 20 is depicted incorporating one
embodiment of the improved cutting system 21 of the present invention. In this
embodiment, cutting system 21 incorporates three separate and independent foil
members, 22, 23, and 24. In addition, a separate and independent cutting blade
assembly is associated with each of the three foil members, thereby providing the
substantially improved and enhanced close shaving capabilities.

As shown in FIGURES 1 and 2, electric dry shaver 20 comprises a housing 27
to which guard/cover support base 28 is removably mounted. In the conventional
manner, housing 21 incorporates a motor (not shown) which incorporates-a control
pin (not shown) interconnected with cutting blade system 25. This construction causes
each of the three independent blade cutting assemblies to move in the desiréd, side-
to-side, reciprocating manner, in contacting interengagement with the inside surface of
one of the foil members. Preferably guard/cover support base 28 is constructed for
telescopic, overlying, locking, interengagement with housing 27, in order to enable
access to the hair pocket for cleaning and gaining access to the cutting blades and the

foil members 22, 23 and 24, when required. '



i ncorporates, in this embodiment, three separate and independent bl ade
assenblies 30, 31, and 32. As deplcted bl ade assenbly 30 is in frictional
i nterengagenent with foil nenber 22,- while bl ade assenbly 31 frictionally
contacts foil:nmenber 23, with bl ade assq |y 32 ‘being maintained in.
reciprocating, sliding, frictional ‘interéngagenent with foil nenber 24. By
enpl oying this construction, separate and i ndependent bl ade assenblies 31,
32, and 33 are maintained in cooperating, sliding, frictional cutting

i nterengagenent with the inside surface of foil nenber 22 23 or 24,

respectively. Jsthe embodimentinf tblﬁt@?%mtqnadmwtﬁﬁpﬂmgﬁiiw@t ¢fyth@rﬁ¢alnced
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with an el ongated end plate 38, and at the opposed end wth e
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order to rowd a reinforced. termn nati edge, and a.nmountjng surface for
posi i on pediesly Sosthibhoh Fittinecachpd Cendit, Fodiaedtor BbRRls e pehisting b,
as N Adel re§fieh of the end plates 38 and 39 nounted to each
of the fo mer%)ﬁgrs 25 r§,3 and 24 extend beyond the terminating side edge

of_ the foil nerﬂseshpwmnm‘i?lﬁdetE)Zmﬂvﬂlweademﬂbdrtmlm, cuttihg ddadeysystens 125t he
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foil member 22, while blade assembly 31 frictionally contacts foil member 23, with
blade assembly 32 being méintainéd in reciprocating, sliding, frictional
interengagement with foil member 24. By employing this construction, separate and
| independent blade assémblics 31 32, and 33 are maintained in cooperating, sliding,
frictional cuttmg interengagement with the inside surface of foil member 22, 23 or 24,
respectively. As a result, the substantlally improved and greatly enhanced cutting
capabxhty and comfort realized by the present mventxon is attained.

In FIGURES 3-8 one preferred embodunent is shown for securely retaining

~— and rcmovably mounting foil members 22, 23 and 24 in guard/cover support base 28.
For purposes of clarity the guard/cover support base 28 depicted in FIGURES 3-7
comprlses a support base which is vertically mountcd to the housing, mstead of
angularly mounted to a shaver housmg as dcpxcted in FIGURES'1 and 2.

As best seen in FIGURES 6 and 7, in thls embodiment, each of the foil
members 22, 23 and 24 terminate at one end thh an elongated end plate 38, and at
the opposed end with end plate 39. This construction is typically employed with prior
art foil members i in order to provide a remforccd terminating edge and a mounting

surface for posmomng the foil member in a precisely desired location. 1In addition, as



support base 28 incorporates elongated slots 45, 46, 47, and 48 forned in
.j uxt aposed, spaced, facing relationship along the inside edge surfaces of
guard/ cover support base 28. By enploying this enbodi nent- of the present

i nvention, each of the foil nenbers ﬁ%, 23 and 24 is quickly and easily
separately positioned in secure retalDed engagenent wi th guard/cover
support base 28 by placing end plates 38 and 39 of each foil nenber in the
slots corresponding to the precisely desired position for that foil nmenber.
As shown in FIGURES 6 and 7, foil nenber 22 is placed in secure nounted

| nt er QRARDRATFIGURE 6, @deli Mweﬁd?m&hess dnS30 ﬂﬁmlmfed)ﬁﬁbédtpﬂf ﬁﬂ: ﬁmd pl ate
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menber 24 bein rmun sl ot 48 of base Qice pounted in es
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cooperative | nterengagenent wth their fespective blade€ assemblies. In the

pref esumbrebbsnﬂ&mrpmmd:s elbngited slats 455 46, 47, and 48formed in justagostsl, ar e al |
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greatgp than slots 45 and 48, since slots 46 and 47 securely retain two ¥fd
plates therein. As is apparent fromthis detailed disclosure, foil nenbers
22, 23 andBddemploying this embodiment of the present invention, each of the foil

members 22, 23 and 24 is quickly and easily separately positioned in secure retained
engagement with guard/cover support base 28 by placing end plates 38 and 39 of each
foil member in the slots corresponding to the precisely desired position for that foil
member. As shown in FIGURES 6 and 7, foil member 22 is placed in secure
mounted interengagement with guard/cover support base 28 by positioning end plate
38 in elongated slot 45 of base 28, while opposed end plate 39 is positioned in slot 46
of base 28.

Then, in this embodiment, foil member 23 is securely affixed to support base
28 by positioning its end plate 38 in slot 46, adjacent plate 39 of foil member 22,
while positioning its opposed end plate 39 in slot 47 of base 28. Finally, foil member
24 is securely mounted in posiﬁon by placing end plate 38 of foil member 24 in slot
47, adjacent plate 39 of foil member 23, with the opposed end plate 39 of foil
member 24 being mounted in slot 48 of base 28. Once mounted in these pre;c-iscly
desired positions, foil members 22, 23 and 24 are all in the precisely desired secure
position ready for being mounted to the shaver for cooperative interengagement with
their respective blade assemblies.

In the preferred embodiment, each of the elongated slots 45, 46, 47 and 48 are
all dimensioned to accommodate the thickness of the end plates positioned therein.



. conprise any desired thickness or hole pattern in order to provide a final
assenbly especially designed for achieving a particular shaving effect. In
thi's way, all varying types of beards, as well as varying hair |engths, can
" be accommodat.ed qui ckly and easily by merely placing a foil member capable
of achieving a desired result in supporfigbase 28. In this way, the electric
shaver of the present invention is substantially nore versatile than
conventional prior art constructions and greater flexibility and enhanced
use and confort are realized. In addition, by enploying this invention,

foil menpers of different ' f o er.s phayvi i ff Nheradii
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foil members having different radii of curvature can be easily intermixed. As shown in

FIGURE 7, foil member 23 comprises an overall length greéter than foil members 22
and 24, in order to enable the centrally positioned foil and blade asscmbly to be af a
level higher than the surface of the other two blade cutting surfaces. Furthermore,
the radius of curvature employed for foil members 22 and 24 differ from the _radiuS of
curvature of foil member 23, with the radius. of curvature of foil membéf 23 being
smaller than the radii of curvature of thé other two foil members. In this way, |
different cutting characteristics are attained and a more precise, thorough cutting
action is realized. | | |
In FIGURES 9—13, one preferred embodiment of improved éutting system 21

of the present invention is depicted in detail. As shown therein, improvcd cutting
'system 21 incorporates foil members 22, 23 and 24 and reciprocatingly mounted,
multiple blade supporting system 25. | | |

| In this cinbodimcnt, multiple blade supporting system 25 comprises three
separate and independent blade _assemblie.s 31, 32 and 33. Each of the blade assem-
blies are mouﬁtcd to an upstanding drive pin 40 which comprises three sep‘ératc and
independent upstanding support posts 41, 42 and 43, As is wéll”lqiown in the art,
drive pinl40 is directly connected to the drive motor for causing:' drive pi;x 40 to



15 continuously nove back and forth, in a reciprocating manner, causing

mul tiple blade supporting system 25 to nove therewith, providing the
desired sliding frictional cutting interengagenent between nmultiple blade
system 25 and foil nenbers 22, 23 anT£§4. In this preferred enbodi nent,

bl ade assenbly 31 conprises a plurali of independent, identically shaped
cutting bl ades. 50, each of which are aligned in juxtaposed, spaced,
parallel facing relationship with each other. In order to securely maintain
each cutting blade 50 in the desired, aligned, spaced relationship, cutting
bl adegofimisuslySmevé davk ahdifsal, ira ¢acipravating nnries, @@_vfsﬂ%ﬁ\ﬁﬂﬁﬁle iadeg r o€ S1
extendi ng t hrough each of the cutting bl ades 50 form ng bl ade assenbly 31.

| n t hsspperging systeinn2 to miwe therewith, providing, ther desired sliding frictionalheutting t he,
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mount ebsitional i gned, spaced, parallel relationship with each other on
el ongated holding rod 57. In addition, each of the cutting bl ades 56
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detailed above, the cutting edges 52 of blade assembly 31 are positioned in sliding,

contacting, frictional interengagement with foil member 22, thereby providing the
.dcsircd cutting action.

Similarly, blade assembly 32 comprises a plurality of cutting blades 53, posi-
tioned in juxtaposed, spaced, parallel, facing, aligned relationship with each other, with
each of the cutting blades 53 securely maintained in the desired aligned relationship
by mounting cutting blades 53 to holding rod 54. In addition, each of the cutting'
blades 53 comprise an outer peripheral surface forming cutting edge 55 which, when
fully assembled, is maintained in sliding, frictional, interengagement with foil member
23.

Finally, in this embodiment, blade assembly 33 comprises a plurality of cutting
blades 56 mounted in aligned, spaced, parallel relationship with each other on
elongated holding rod 57. In addition, each of the cutting blades 56 comprises a
cutting edge 58 which, when fully assembled, is maintained in sliding, contacting,

frictional interengagement with foil member 24,



In order to securely maintain and supportingly hold bl ade assenbly 31 in
the desired position with foill nenber 22, blade assenbly 31 is nounted in
secure, holding, jinterengagenent wi th bl ade assenbly support nenber 60. In
the preferred construction, bl ade assenb support nenber 60 conprises an
el ongat ed support base 61 to which is noURted a fi.rst pair of juxtaposed,
spaced, facing, upstanding fingers 62-62 at one end thereof and a second
pair of holding fingers 63-63 nounted at the opposed end of support base
61. In the preferred enbodi nent, upstanding fingers 62-62 and 63-63 are
cons struct ed Ihordegeto péaurely mamtain andcsupgortingly hold blagde assprably $leinathgat ed
holafng rod 51 of, blade assenbly 3 n this y.. bl ade assenbly 31 is
secur el y desired positian;with, lﬁﬂﬁrﬂgﬁﬁ :1';]% % assemblyedliis mepntediinseshrs,i ng
“novemnent : | Sandef k. chi ke Mnt 4and
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In order to assure and provide the desired cutting efficiency and continuous
close cﬁtting contaéting ihtgrengagemcnt between blade assembly 31 and foil member
22, blade assembly support member 60 is constructed for arcuate movability about
support post 41, while also comprising spring biasing means to éontinuously urge and

~ maintain blade assembiy 31in coniinuous_contacting, engagement with the inside -
surface of foil member 22. In this way, as the top surface of foil mcmbér 22 is moved
over the surface to be shaven, the irreguiari_tics of that surface and the deflections of
foil member 22 do not cause bla_dé assembly 31 to become dislodged or moved away
N from cutting engagement with foil member 22.

By 'cdnstructing blade asseinbly_ Su_pport 60 in the manner detailed herein, -
inherent flexibility, pi:votabi]ity and Spfing biased interengagement is providcd_..
Furthermore, blade assembly 31 acts completely independently of blade assemblies 32
and 33, réspondihg only to the movement of foil member 22. In this way, assurance is
provided that blade assembly 31 moves completely and totally independently of 'any
movement caused by the other foil mcmbérs or the other cutting blade assemblies.

| In order to provide the dcsifcd independent blade assembly flexibility, blade
assembly support member 60 incorporates.an elongated spring member 70, which



novenent caused by the other foil nenbers or the other cutting bl ade
assenblies.. In order to provide the desired independent bl ade assenbly
flexibility, blade assenbly support nenmber 60 incorporates an el ongated
spring menber 70, which preferably conprises an el ongated | eaf-spring
construction. In this preferred enboé@h ment, support nenber 60-al so

I ncorporates a cavity 71 centrally disposed in support base 61, within
which a maj or portion of leaf-spring 70 is maintained. As best seen in

FI GURE 12, the preferred construction of this enbodi mrent nai ntains one .end
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support post 41 in cavity 71 and securel y mounting support nenber 60 to
post bladsyassersblyi endsrof suppettdage6d dupwardly, shileralgs providing lsupportibasei vi ng_,
sl ot f support r .80 .,with.l ocki pin 73 fixedly nounted in post
41. Iﬁftq%isgp ,m?rﬁgggg@%&h%éwcﬁﬁg%}&@ H’rq‘@éi?‘ﬂf-n 40 and support
post 41 cat ' ' i | I on
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si de- incosporatingtherein an elongated pin-receiving slot 72, extending through support

base 61, passing completely through support base 61 and being formed on both sides

of cavity 71. In this way, movability of support member 60 relative to the axis of post
41 is attained.

Blade assembly support member 60 is securely mounted to support post 41, for
providing the desired reciprocating movement, by positioning support post 41 in cavity
71 and securely mounting support member 60 to post 41 by posiiioning an elongated
locking pin 73 through pin-receiving slot 72 of support member 60 with locking pin 73
fixedly mounted in post 41. In this way, the reciprocating movement of drive pin 40 ~
and support post 41 causes support member 60 to move in the identical direction
therewith, causing blade assembly 31 to move in the desired reciprocating side-to-side
manner. _

As best seen in FIGURES 12 and 13, the construction detailed above provides
blade assembly 31 with complete, independent movability in a plurality of axes. In
particular, ciongated leaf-spring 70 continuously maintains an upward, spring biasing
force on the cantilevered arms of base 61 of suppori member 60. As a result, blade

assembly 31 is continuously biased upwardly into contact with foil member 22.



As best seen in FIGURES 12 and 13, the construction detail ed above provides:
bl ade assenbly 31 with conpl ete, independent novability in a plurality of
axes. In particular, elongated |eaf-spring 70 continuously maintains an
upward, spring biasing force on the cantjdevered:arns of base 61 of support
menber 60. As a result, blade assenbly 310%is continuously biased upwardly
into contact with foil nenber 22. I'n addition, blade assenbly 31 and
support nenber 60 are capabl-e of arcuate pivotability about the axis
defined by pin 73, with elongat ed spring menber 70 conti nuously bi asi ng
suppgrt nenberIbgddition,blade 3¢ f t
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31 ‘are continuously rmaintained in sliding, ctro

i nt er engdjadee asscmlxljh 31 @ind swppbermember é0alohgtie cdntidd axis! o Qoﬂf 6@ 3]
r to_assure, that each of the ot

menber 22 ur 1 n
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vertical Wﬂﬁﬁiduowyao?aéék 348 x%ﬁﬁ?lgi%{l?.‘pg’ljc 'member 60 and blade assembly 31 to its
original position, as depicted in FIGURE 10.

As is apparent from this detailed disclosure, this construction provides a
umque independent, biasing contacting interengagement between the cutting blades
of blade assembly 31 and apertured foil member 22, assuring that cutting blades 50 of
blade assembly 31 are continuously. maintained in sliding, frictional, cutting
interengagement with foil member 22, regardless of the flexure of foil member 22
dunng use In order to assure that each of the other blade assemblies 32 and 33 also
possess the same arcuate pivotability and vertical movability as blade assembly 31,
blade assembly support mcmbers 80 and 90 are constructed and mounted to their
respective support posts in the 1dcntxcal manner as detailed above in reference to
support member 60 and post 41. '

~In completing the asscmbly of this embodiment of improved cutting system 21,
separate and independent suppbrt members are employed for securely mai_ntairiing
and properly positioning blade assemblies 32 and 33. As shown in FIGURES 9 and |

11, blade assembly 32 is securely maihtainéd aﬁd held in the precisely desired posfti(m |



bl ade assenbly support nenbers 80 and 90 are constructed and nounted to
.their respective support posts in the identical nmanner as detail ed above in
reference to support nenber 60 and post 41. In conpleting the assenbly of
thi s enbodi ment of inproved cutting system 21, separate and i hdependent
support nenbers are enployed for secyyly maintaining and properly

posi tioni ng bl ade assenblies 32 and 3 As shown in FIGURES 9 and 11, bl ade
assernbly 32 is securely maintained and held in the precisely desired
position for reciprocating frictional interengagenent with foil nenber
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conpr gggpord nd¢rAbEF 80.0ase 81 on which is mounted at its opposed term nating
ends finger nenbers 83-83 and 84- 84. &standl ng finger mem bers 83-83 and
84- 84 are stctailedabevs. in referenge dadva mbly syppertimemben 60; blatleng and
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of foil member 23, elongated leaf-spring member 85 is mounted in blade asscmbly
support member 80, contacting the underside elongated cantilevered arms thereof.
This assures that finger members 83-83 and 84-84 are continuously biased upwardly,
along with the entire support member 80. |
In order to accommodate and position leaf-spring 85 in the desired location,
support member 80 incorporates a cavity 86 within which spring member 85 is
retained. In addition, pin receiving slot 87 is formed in support base 81 of support
member 80 extending on both sides of cavity 86. This enables locking pin 88 of
support post 42 to securely position and pivotally retain blade assembly support ~
member 80 in the precisely desired location for movement with support post 42 of
drive pin 40. By employing this construction, blade assembly support member 80 and
blade assembly 32 provide the desired reciprocating movement in cooperative,
interengagement with foil member 23, while also possessing the pivotal flexibility and
translational movement detailed above in reference to blade assembly support
member 60.
In completing the construction of this-embodiment and in providing secure,
supporting, flexible and movable retention of blade assembly 32, multiple blade

supporting system 25 of this invention comprises a blade assembly suppdrt member



support ‘post- 42 to securely position and pivotally retain blade assenbly
support menber 80 in the precisely desired |ocation for nmovement with
support post 42 of -drive pin 40. By enploying this construction, blade
assenbly support member 80 -and bl ade asgenbly 32 provide the desired
reckprocati ng novenent in cooperative i](}rengagenent with foil member 23,
whil e al so possessing the pivotal flexibility and translational novement
detail ed above in reference to bl ade assenbly support menber 60. In

compl eting.the construction of this enbodi nent and in providing secure,
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bl ade supporting system 25 of this 1nvention conpftses a |y
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therewith, retained in cavity 96 forned in support base 91. I'n addition,
support 1BAddnovementpf blade assembly 33iinattainedi vi ng sl ot 97 extending through
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pivotability about the axis of pin 98 as well as the desired transla
formed in support base 91. In addition, support base 91 also incorporates pin-

receiving slot 97 extending through support base 91 on both sides of cavity 96.

- Finally, blade assembly support member 90 is securely mounted to posts 43 by
employing Iocking pin 98. In this way, support member 90 possesses the precisely
desired axial pivotability about the axis of pin 98 as well as the desired translational
movcndent, as detailed above in referénce to blade assembly support member 60.

By employing the multiple blade supporting system 25 detailed abové, thé
desired inherent flexibility and continuous, biased, contacting interengagement of
blade assemblies 31, 32 and 33 with foil members 22, 23, and 24 is attained, and a
substantially impfoved shaving system is realized.

- In addition to the embodiments detailed above, various alternate constructions.
can also be employed to impart the _dc_:s_ired pivétability and translational movement.
One suéh alternate construction for the blade assembly supporting members is shown
in FIGURE 14. Although only one blade assembly support member is shown in |
detail, each of the other blade assembly sﬁpport niembers of the multiple blade

supporting system 23 of this invention would employ substantially identical construc-
tions, '



novenment, as detail ed above in reference to blade assenbly support nenber
60. By enploying the multiple bladé supporting system 25 detail ed above;
the desired inherent flexibility and continuous, biased, contacting .
i nt erengagenent of bl ade assenblies 31, 32 and 33 with foil nenbers 22, 23,
and 24 is attained, and a substantial2l inproved shaving systemis
realized. In addition to the enbodi nents detail ed above, various alternate
constructions can al so be enployed to inpart the desired pivotability and
transl ati onal novenment. One such alternate construction for the bl ade
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assembly 102 in contacting engagement with the foil member with which it cooperates.

Furthermore, leaf-spring member 105 maintains the cantilevered arms of base 101 in a
raised position, thereby further assuring and providing the desired continuous contact-
ing interengagement between blade assembly 102 and the cooperating foil member.

As shown in FIGURE 14, leaf-spring member 105 is maintained in position by
locking fingers 106, which are mounted at opposed ends of support base 101.
Furthermore, support base 101 also incorporates an elongated open-ended slot 108
formed on extension post 109 of support base 101.

In this embodiment, extension post 109 is constructed for cooperating mounted ~
interengagement with a movable drive pin or support post (not shown), in which is
securely mounted a locking pin 110. By sliding open ended slot 108 over pin 110, in
order to securely capture pin 110 in slot 108, mounted interengagement of support
member 100 with the drive pin of the shaver assembly is attained. In this way, blade
assembly support member 100 and blade assembly 102 are able to move in the
desired reciprocating manner. | _

| Furthermore, by employing this alternate construction, blade assembly support
member 100 is movably mounted to the drivé pin while also being capable of axial

pivoting movement above post 110 and translational movement perpcndicular to the



rai sed position, thereby further assuring and providing the desired
cont i nuous contact- ing interengagenent between bl ade assenbly 102 and the
cooperating foil nmenber. As shown in FIGURE 14, |eaf-spring nenber 105 is
nai ntai ned in-position by locking fingers 106, whi:ich are nounted at opposed
ends of support base 101. Furt hernore, ort base 101 al so incorporates
an el ongated open-ended sl ot 108 fornmed on extension post 109 of support
base 101. In this enbodi ment, extension post 109 is constructed for
cooperating nounted interengagenent with a novable drive pin or support
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det ai | ed @bV ePresent the preferred enbodi ments, alternate constructions
can be enployed w thout departing fromthe scope of the present

In employing the multiple cutting system of this invention, it has been found _

that anchoring some or all of the foil members can be desirable to reduce unnecessary

wear or noise. However, in some certain circumstances,. depending upon the dimen-
sional tolerances employed, aﬁcho;ihg of the foil members may not be required, since
the fﬁction fit in the retchtion_o_f the foil members in the desired location may be
sufficient to prevent movement or displacement of the foil members after long-term
use. However, if anchoring i_s_dcsired, such anchoring can be attained in a'plural'ity of
alternate constructions. '

One such c_ohstruction- is evident from FIGURE 9, wherein foil member 22 is
dcpicted as incorporating a pluralfty of notches 120 formed in end plate 38 of foil
member 22. Each of the notches 120 is constructed for cooperatingly engaging an
dutwardly extending tab zone formed on the inside surface of the guard/cover support
base for mating eh_gagcmcnt therewith. In this way, longitudinal movement of foil
member is prevented. , o '

Preferably, similar notches 120 would be formed in end plate 39 of foil
member 24 in order to prevent foil member 24 from longitudinal movement in a

- manner similar to foil member 22. In addition, if desire'd, verticgl. recesses can be

formed in end plate 39 of foil member 22 as with end plate 38 of foil member 24,



invention. In enmploying the nultiple cutting systemof this invention, it
has been found that anchoring sone or all of the foil nenbers can be
desirabl e to reduce unnecessary wear or noi se. However, in sone certain
ci rcunst ances,, dependi ng upon the dinen- sional tolerances enpl oyed,
anchoring of the foil nmenbers may n be required, since the friction fit
in the retention of the foil nmenber§~n the desired |ocation may be
sufficient to prevent novenent or displacenent of the foil nmenbers after
| ong-term use. However, if anchoring is desired, such anchoring can be
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end plate 39 of foil nenper 22 as with end plate 38 of foil nenber 24,
23 whakand3di are pemplotely,incapalie of unyantedlongitudinall movementy Anel/ cover
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assur4g'de tfct).'ifl tmefm clar ﬁqa.n%resmﬁl%ying this mounted, interconnected foil construction,

installation of foil members 22, 23 and 24 is enhanced and unwanted movement of

foil member 23 is prevented by merely incorporating notches 120 in end plate 38 of
foil member 22 and end plate 39 of foil member 24. With these two foil members

prevented from movement, foil member 23 would also be longitudinally immovable
due to its bonded interconnection with its two adjacent, anchored foil meinbers.

By referring to FIGURE 15, along with the following disclosure, a further
alternate construction for preventing unwanted longitudinal movement of the foil
members is provided. In this embodiment, foil member 22 is. constructed with end
plate 121 and 122 mounted at opposed ends thereof, with each of the end plates 121 ~
and 122 incorporating a hook construction 123 at each opposed end.

By constructing end plates 121 and 122 with hook means 123 integrally formed
at each opposed end thereof, hook means 123 are able to interconnect with retaining
members formed in the guard/cover sﬁpport base. In this way, longitudinal movement
of foil member 22 is prevented and assurance is provided that foil member 22, once
mounted in the guard/cover support base, is positively retained in the precisely desired
locked position. By similarly constructing foil members 23 and 24 with substantially

identical end plates, each of the foil members is independently mounted to the



23 and 24 are conpletely incapable of unwanted | ongitudi nal novenent. One
al ternate enbodi nent for preventing such movenent is depicted in Fl GURE 9,
wherein end plate 39 of foil nmenber 22 is depicted as being affixed to end
~plate 38 of foil menber 23;.:while end plate 39 of-foil menber 23 is.
simlarly affixed to end plate 38 of fo¥nmenber 24. By enploying this
nmount ed, interconnected foil .construction, installation of foil nenbers 22,
23 and 24 is enhanced and unwant ed novenent of foil nmenber 23 is prevented
by nmerely incorporating notches 120 in end plate 38 of foil nenber 22 and
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bonded ieéxﬁpmﬂ?%ﬁ'éi'@ﬂed\ﬁth its two adjacent, anchored foil nenbers. By
"referring to FIGQURE 15, al onglewith the follow ng disclosure, a further

al ternate conin FIGURE Y6 gilkinsther embodirent of tiia gnvendion for prementing of t he
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123 at each opposed end. By constructing end plates 121 and 122 with hook
means 12323 whicly isirenovablgaountablecte @ gpariiepvensuppant bass. Asalepintediin 123 are
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the guard/cover support base, is-positively retained’in the precise
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a still further enbodi ment of this invention for prevénting unwanted
| ongi t udi nal Byvweowidinga réwidingmdmber P25 t@@hiohdfol4memberd 23, 23emid 24 dre | n
each individually securely aff'n(éd, unwanted shifting longitudinal movement of the foil
members is eliminated and the desired secure, retained immovably positioning of foil
members 22, 23 and 24 is provided. _ |

Finally, in FIGURES 17 and 18, an alternate construction for securely affixing
foil members 22, 23 and 24 to each other in order to form an integral unitary
construction is provided. In addition to providing a single integral construction,
wherein the side edges of foil members 22 and 24 may be restrained by notches, a
uniqué, construction method is provided for manufactufing a multiple foil member
construction. |

In this embodiment, one terminating edge of each foil member 22 and 24 is
mounted on opposed sides of holding tool 128, in a manner which allows the.other '
terminating edge of foil mcmbc_r 22 and foil member 24 to extend therefrom for bcihg _
brought into contacting engagement with the opposed terminating edges of foil
member 23. As depicted in FIGURE 18, once foil members 22 and 24 have beén
placed in the desired position with foﬂ_'mémbe;s 22 and- 24 in overlying contacting ._ '

engagement with foikmember 23_, end plate 130 is clamped to the terminating edges



this enbodinent, foil nmenbers 22, 23 and 24 are securely affixed to a
retaining base 125 which is renovably nountable to a guard/cover support
base. As depicted in FIGURE 16, retaining nenber 125 incorporates a | ocking
tab 126 which matingly connects with a cooperating recess forned in the
associ at ed guard/ cover support baseﬁgg order to position retaining base 125
and foil nenbers 22, 23 and 24 in t precisely desired | ocation, while

al so ‘enabling retaining base 125 to be quickly and easily renoved, whenever
foil menbers 22, 23 and 24 need to be replaced. By providing a retaining
menber 125 to which foil nenbers 22, 23 and 24 are each individually ™
securef foibmiembess 22 randri23% avhilei end plate 331 is clamped todhe terminating fedges of

menbe s _elingnated.and the fdesired secure, retained i nmovably

osi t1eBk g Ao frif Beptes S-23 and 24 is provided. Finally, in FI GURES
17 and 18, 1this w4y, BAéS nfentfdchiret] 8 dépittedMUFFEYURE 17xa %itﬁﬁy torl¥ereer s 22,
23 and 24 to each“other in order to forman integral unitary “construction
i's prton dedbtained; whiereinrfoilompmbersi22; @3zand 24lace alltsegurely insegrallyct i on,
wherejn the side edges.of .foil nepbers.22 and 24 be. [ esirained
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and foil nmenper 42%&@50 extend therefromfor being brought into _contacting
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edges of foil nenbers 22 and 23, while end plate 131 is clanped to the
terniﬁdting edges of foil nenber 24 and foil menber 23.

It will thus be seen that the objects set forth above, among those made
apparent from the preceding description, are efficiently attained and, since certain
changes may be made in the above article without departing from the scope of the
invention, it is intended that all matter contained in the above description, or shown in
the accompanying drawings shall be interpreted as illustrative and not in a limiting
sense.
It is also to be understood that the following claims are intended to cover all
of the generic and spccifié features of the invention herein described and all state-
ments of the scope of the invention which, as a matter of language, might be said to ~
fall therebetween.



fn this way, -once manufactured, as depicted in FIGURE 17, a unitary

construc- tion is obtai ned, wherein foil nenbers 22, 23 and {I“ﬂ ﬂ“ "HI“"" '
securely integrally interconnected with each other, providi*l “
construction which is nore easily inserted into the desired retdined " ° *
position in the guard/cover support -base. Further: nore, by incorporating
slot neans in the end plates nounted to the free ends of foil nenber 22 and
foil menber 24, the entire assenbly can be securely retained in the

associ at edcpapmgé eover support base, as detailed above, in order to assure
t hat\t ongi t udi nal novenent of the foil menbers individually or in
conbination is prevent- ed. It will thus be seen that the objects set forth
.above, anong those made apparent fromthe precedi ng description, are
efficiently attaindd ahdcusitiang caystem Epzndeou HeORadd | pleqerig odey
article without departing fromthe scoge of .the invention, it is intended
that all n8heeere¢ofdidneHtEing 8YEE80, 8@?5??3?36ﬁ, or shown in the

it ﬁgyLQ%sﬁ.r B k %f?%LP§SSLEE§ Eﬁé%ﬁgaa?'n?eh?f t@ﬁ%ﬁ%ﬁéﬁfﬁg 148y Bnfes

her S%%é@eﬁfﬁ%ﬁ*sﬁa%ﬂ ié?%%?iﬁé%f gg@ﬂﬁ?&ic*ls%%%%’ CEEPRoR ek R
de o . i
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system conpgisiBit  afbudbe@REhbysed foil menber which includes at | east
three separate ana I ndependent afcuate zones, each of said arcuate zones

bging capabl e of flegbblgtnnwgggfn ﬂuy@@peaégaghxepfaﬁdjapﬁagpéﬁdaﬁﬁeabqgags;
~ assemblies, each being mounted for reciprocating movement and
supportingly maintained in sliding, frictional engagement with
one surface of one of sald arcuate zones of the apertured foll
member, for coope:afing .;hergwith to providg thé desired
cutting action; and
C) at least three separate and independent blade assembly
support members mounted . for side~to-side  reciprocating
;movement, and each comprising:-
a) blade assemb1} ho1ding means for supportingly engaging
(% one of the bade asseﬁbliés and maintaining the blade assembly
in contacting frictional engagement with one of the arcuate
zones of the foil member, _ .

b) biassing mean§ for continudusly urging the blade
assembly into contact with the arcuate zone of the foil member,
and

¢c) mounting means_for secure attachment of the support

member to the shaver drive system in such manner as to permit

the support member to pivot arcuately about a first axis and to



B) at |least three separate and i ndependent bl ade assenblies, each being
mount ed for reciprocating novenent and supportingly nai

frictional engagenent with one surface of one of said aﬂlmmmma‘ﬂ[”ﬂm]
apertured foil nmenber, for cooperatdhg therewith to *priovitden t
desired cutting action; and C) at | east three separate and i ndependent

bl ade aﬁgggbl¥rgugﬁgﬁﬁona % 1iﬁun5ﬁ41reigr }Sgg asseﬁ%ﬁ&nﬁolgxis

reci procati ng nov eac conprising: - I'ng
means fglérguplgq_@hllw *@Wlmwgﬂs { he bade assenblies and mai ntai ning
the bla In contacting frictional engagenent with one of the~
arcuate zones of the foil menber, b) biassing neans for continuously urging
t he bl ade assenbly into contact with the arcuate zone of the foil menber ,
and c) nounti g mmldoyrixcdry stidwehoomprisidg: support menber to the
shaver drive systemin such manner as to permt the support nefrber to pivot
arcuat el y abouat) a hiousings s and to nove translationally inits entirety
al ong a second axis perpendicular to the first axis. 2. An electri-c dry
shaver conprisiBig:at Aeastotbrag; spparatesaarcuatelys unveed, apevtuced
curved, apertured foil nenbers renmovably nmounted to the housing;, C at

| east t 60dd memberssFemavably aounted fo|thedigneing;

C) at least three blade assemblies, each securely mounted
with the housing for reciprocating movement relative thereto

and cooperatively associated with one of said arcuately curved

foil members for contacting engagement with one surface of said‘\/
foil member; and

D) at least three separate and independent blade assembly
support members, each being mounted in the housing for movement
relative thereto and comprising:-

a) blade assembly holding means for cooperative support
holding interengagement with one of said blade assemblies for
maintaining the ©blade assembly 1in frictional contacting
interengagement with one of said foil members;

~

b) biassing means for continuously urging and maintaining
the blade assembly in contact with the foil member; and

c) mounting means securely affixing the support member to
the shaver while enabling the support member to pivot Qrcuately
about a first axis while being movable translationally in its
entirety along a second axis substantially perpendicular to the

first axis.



with the housing for reciprocating novenent rel ative ther

cooperatively associated with one of said arcuately curvegmﬂa(uﬂg’mﬂm
contacti ng engagenent with one surface of said foil nenhe

three separate and independent bl ade as,zt |y support nenbers, each bel ng
mounted in the housing for novenent rel ve thereto and conprising:- a)

bl ade assenbly hol ding means for cooperative support holding

i nterengagenent with one of sai d bl ade assenblies for maintaini ng the bl ade
assenbly in frictional contactjng interengagenment with one of said foil
menpers; b) bBassi %e@é&ﬁckﬁﬁv&%ﬁn@d%%ﬁuﬂWWrﬁﬁ%thﬁb%Md f6il

bl ade assenbl y in contact-with:t foil" menber; and c) nobunting neans

secur el ymehibers ngmplmsesapbmknessdﬁiencnt fromn ¢he Il‘hwlmessm ofcthencther fiojl t he

" support nmenmher to pivot arcuately about a first axis while being.novabl e
transl at 8% inits entirety al ong a second axis substantially
perpendicular to the first axis. 28 3. The el ectric shaver defined in
Ctaim 2, wherein at |east one of said foil nmenbers-conprises a thickness
di fferent frod the Thei clecteissdry shiveridefinetdn Clainh 2yrwiibeein.atdeast onéhof said

Cepar at cSGRAMaIEI AR BKRGHROST ol FFPRPS 1 A6 UFcdeds HRRDHARE SAAECSRIFGd an
t th
ot hor f or Al agﬁ%"gf@h?“@%%{mﬁﬁf RGN G ‘n’&hépf“@da. fhes. 11

wherein at | east one of said

S. The electric dry shaver defined in Claim 2, wherein at least one of said
~/ foil members is further defined as comprising a radius of curvature different from the

radii of curvature of the other foil members.

" 6. The electric dry shaver defined in Claim 2, wherein each of said foil
member is further defined as bemg separately and independently mounted to the

shaver for assuring complete mdependence of assembly and disassembly.

7. The electric dry shaver def_ined in Claim 6, wherein each of said
'sep'arate and independent foil members_.is further defined as comprising a mounting
plate securely affixed to the oppesed edges of the foil member, with said mounting
plate constructed for fnctlonal mterengagement with the housing for securely position-

ing and afﬁxmg the f01l member in the desired location therewith.

8. The electric dry shaver defined in Claim 7, wherein a separate and
independcnt mounting plate is rlno'unted at each longitudinal edge of each foil -
rﬁember and each mounting plate is further defined as c_oinprising substantially flat
extension arms at each opposed ehd there_of, constructed for frictional
interengagement with the housing ,fc_)r.secureiy retaining each of the foil members

therein.



foil menbers is further defined as conprising a radius of curvature
different fromthe radii of curvature of the other foil nenbers™ 6 -

The
el ectric dry shaver defined in Claim2, wherein each m
further defined as being separately and |ndependentlu m"ﬂ"”"”ﬁmghaver
for assuring conpl ete i ndependence o ssenbly and di sas‘seerIy‘ ¥.

~electric dry shaver defined in C ai wherei n each of said separate and

i ndependent foil menbers is further defined as conprising a nounting plate
securely affixed to the opposed edges of the foil nmenber, with said
nmounting plate constructed for frictional mterengagerrent with the houll ng
for securel® posThe electridrysshavesr definedyin Glaimo?, wheneirethe mouhnng(pdateed

| ocati,op therewith. 8. . the, el ct ric haver.  defi ne Cl ai

wher ot Pt etined as-¢ppHSRS AGuk Moass forMgd At S6ch OPPRIAHERM BRTCRh 1

| ongi %}gu @g@ % Tt urther s
defi ntggﬂgtge%tgﬁpq?fgﬁlégs indtttlr'a Effrl?at egtﬁgﬂ’m on%% ﬂh%ﬁcﬁl&é%posed end
t her ediousingrior suuirely mounfing ahd fafﬁhng each of tlrg foib miemberh tb ke lhouﬁngg for
securely retaini f,h Qf the foil nenbers therein. : The electric °*
dry sKabsscwee °Prf eI%"m 7, wherein the nounting pl ate is further

defined as conprising hook neans fornmed at each opposed end thereof,
constructed for secure |ocking interengagenent with hook receiving neans of

sai d housi np,f orThe elecatiy drpshavendefined i Ulaﬂmw, whereimthd frouneing platebers to
t he housing for secure retentlon t herein. The electric dry shaver

def i nef the Tojll members,gre further defined, as bﬁg!gpsesv@y bended ta gdjacemtnioll s are
et appeiBeh £ SRLRShiRE o AbMaNKIY BBRARR BIARE bondbete TR Blefotied o, o
_haV| ng?aam? alrpmranw of arensteadonegones. 11. The electric dry shaver defined
in Caim wherein said separate,
11.  The electric dry shaver defined in Claim 2, wherein said separate,

arcuately curved, apertured foil members are defined as being aligned in a substantial-

ly continuous, elongated, side-to-side construction wherein each foil member contacts

an adjacent foil member along at least one of its terminating longitudinally extending

edges and a single mounting plate is securely affixed to each of said contacting

longitudinally extending edges, thereby securely affixing adjacent foil members to each

other along at least one terminating edge thereof, whereby a substantially continuous,

array of independent arcuately curved aperture foil members is attained all of which

are integrally connected to each other along at least one longitudinally extending ~

terminating edge thereof.

12.  The electric dry shaver defined in Claim 2, wherein each of said blade
assemblies is further defined as comprising a plurality of independent cutting blades
supportingly retained in juxtaposed, spaced, parallel relationship with each other, and
each of said blade assembly support members is further defined as comprising a pair
of cantilevered arms extending therefrom for supportingly holding and maintaining the
cutting blades of the blade assembly in the desired position in cooperative association

with one of said arcuately curved foil members.



arcuately curved, apertured foil nmenbers are defined as bei ng aligned- i-n a—-.
substantial - |y continuous, elongated, side-to-side constr

each foil nmenber contacts an adjacent foil menber al ong at "ﬁi@, " 'H,
t'erminating | ongitudinal Iy extending edges and a single noun |

securely affixed to each of “said cont ac%@g I ongi- tudi nal | y extendi ng edges
thereby securely affixing adjacent foil nmenbers to each other along at

| east one termi nating edge thereof, whereby a substantially continuous,
array of independent arcuately  curved aperture foil nmenbers is attained all
of whi"'ch are 18 egr@hé letsie dey Sishve definéd & t%nﬁia%afexdhé@ ofP§4id bla 3

| ongitudinally extending termnating edge thereof ectric

.shaver de¥sseablyi SUpPPE; Memberhisrfurther defined asabmpﬁlsmgespamganbansemoperétivet- her

uppor 1 ey REted et A Bidsriand col RERRERic Binsfibtared Sroms Hhcrenrandi 1 1

each ot hejontiniBuslpuigiag the chnﬁie@&%daa“rﬁﬁfﬁ?icb’ﬂﬁ%ﬁ%tm% vy il Hrdlﬁ%ﬁfm

defined as conprising a pair of cantilevered arns ex erefro
suppor t i fgR§ingghei Qaaﬁ;emimlmpwwg therein do hermyaintaided mnblasbd tiritaeting

assenbly he I red.pngsi coopgef, at oci ation W|th one of -

sai d arcdg{ké%%%%ﬁ?@a%lgfﬁ’MFso one ‘géthc g?”e‘“ﬁ!“@&fﬁ'i c dry shaver defined
in Claim12, wherein each of said bl ade assenbly support menbers is further
defined as conprising spring nmeans cooperative- |y associated therewith for

bi asi ngly contkbt i n'ﬁhc ledeotrie dry shaver defineds it Mlaimo13,aviserefinidia ¢havdr)is ur gi ng

the canti d and the entire bl ade assenbl n a direction causing
the bl adetj""ét!l ﬁﬁl @5 FOMPLSINg #k least 'BEF%%en%ﬁ#tﬁﬂmSK?@dmgnswp&sénosteont acting

I eng T

el Setri ﬁ%?‘éﬁ*%%tsé‘éﬁ"‘ Pt Spvement Sefitid 15, he hae¥ Holbihp 418 ashigliine
def i ned aeparatp andun@cp&ndleaabladbi'asmblngpbﬂ Hembardarecfusthep definB@ ks S
constructed for reci rocati_ng, hovenent ative to the shaver housing and .

each of t @ Rgeaf saise WRREARAIng SuppOTt pesisIfor contsolled negipracating e
further qﬁfﬁ/é]ﬁ&’maﬁlcrcwuh.

15.  The electric dry shaver defined in Claim 14, wherein each of said blade
assemblies is further defined as being-mounted to the support posts by a single,
elongated locking pin extending throligh the support member and the post, thereby
enabling the blade assembly suppdrf member to be pivotably movable about the axis
defined by said locking pin. B

16.  The electric dry shaver defined in Claim 15, wherein each of said blade
assembly support members is further defined as comprising an elongated mounting
slot within which said locking pin is securely affixed, thereby enabling each-of said
support members to be both 'p;'votabl'c about the axis of said locking pin, whilé also
being movable in their entirety along an axis perpendicular to the axis of the locking
pin.



bei ng nmounted to one of said upstanding support posts for controlled

reci procating novenent therewith. 15. The electric m ped- i n
Cl aim 14, wherein each of said bl ade assenblies is f“ﬂmm’mmn u bei ng
mounted to the support posts by a single, elongated |dckfng* pith éxtending

t hrough the support nmember and the p@&l, thereby enabling the blade
assenbly support nenber to be pivotably novabl e about the axis defined by

said | ocking pin. 16. The electric dry shaver defined in Caim15,
wherein each of said bl ade assenbly support nenbers is further defined as

conprising.an e . ' i t R ' ' ' iRJSm=
cecar el y a1 xed WerAEfEic Y Mt detied il Clal 18, Whet@isalPEitBth o °
pi vot gbfuethEh Aefinet asVoniprising ai leaboene Agrrdwed openl énd;enabling &ﬁdmgpbhe in
their entirety along an axis perpendicular to the axis of the |ocking pin.
31 17membgr t§ h@pasng' slidyingm d dnterenrgagement with the, logkisgain, a%well @ongat ed

slot is further de ed as ¢ risin t,. | east, ,one narrowed open end,
enabl F‘F@Og%é g‘%‘ﬁgﬁ o&gm&e%cg@\yeggcﬁlgﬁaéﬁly.m o | ocked interengagenent
with the locking pin, as well as renoved therefrom for case of assenbly

and di sassenbly. 18. The electric dry shaver defined in Caim2, wherein
t he separatl8, arTheaelectriccdeyshavemdefinadoin Cldimn2,nihereimthe eparate; defi ned as

ol | ABRIALE Comeed SpatBire O MEmbe B Ate-utien SR0DRG 3 TG MONGtecbaongg, o
th o . N . | . “hi ch
 her AR B et ey EAAARRY ol 16 indIB IOH HBIer il 19, T Ch
shavemeteiteddnterengagement &ithvther kousing; ithereby Iprovidingra foil assembly diteédyned as

being r em)vable/ and repl aceably nountable to the housing, by . o/
mountable fo the housing which prevents any unwanted movement of the foil mem-

—

bers.

19.  The electric dry shaver defined in Claim 18, wherein said foil member is
further defined as being removably and replaceably mountable to the housing, by
enabling ease of assembly as well as foil replacement whenever necessary.



enabl i ng ease of assenbly as well as foil teplacenment whenever necessary.

oscribod. win T eferonce ‘1s Shnd as. ghown Lypﬁéuﬁiﬂﬂ!ﬂgﬂlﬂlﬂﬂﬂﬂlMlll

acconpanyi ng drawings. 21. A cutting systemfor a dry shaver ubétaﬁti%ﬂlﬁl_

as hereinbefore described wth reference to and as shown in Figure 14 of

t he acconpanying draw ngs. 22. .\A cutting systemfor a dry shaver as clai nmed
in Cdaim1, in which the foil; menber is constructed.substantially as

her ei nbef ore descrZ®edAwculttiagesysten of grdaadryh@shavier Bubgradtially hes

accoppanyi ng draw ngs. 23. A.cutting systemfor a dry shaver as clained in

Caim1l, irmesginbeaflord oidesemibed | witinsreferencend toouandd aabsshovnal ig

.as hereinbefore described with reference to and as shown in Figure 16 of

t he acconpdhguresiratnds’ ofs the aaconpanying drawingsisy shaver as clai med
in Aaim1l, in which the foil nenber is produced substantially as

her ei nbef ore described with refference to and as shown in Figures 17 and 18

of the acconpanying, drawi ngs. 25. An elegtric dry shaver which inc es a
cutting system as g}aige&“%ﬁiESaﬁﬁgfqm' c?aSﬁéd4a?Wﬁﬁ/§ﬂR§§ﬁ“ Fad)
to 24. 'hé¥%1nbefore described with reference to and as shown in Figure

S

14 of the accompanylng drawings.

22. A cutting system for a dry shaver as claimed in Claim
1, in which the foil member is constructed substantially as
hereinbefore described with reference to and as shown in Figure

15 of the accompanying drawings.

23. A cutting system for a dry shaver as claimed in Claim -
1, in which the foil member is constructed and mounted

substantially as héreinbefore deséribed with reference to and

as shown in Figure 16 of the accompanying drawings.

N 24. A cutting system for a dry shaver as claimed in Claim
1, in which the foil member 1is pfoduced substantially as
hereinbefore described with reference to and as shown in

Figures 17 and 18 of the accompanying drawings.

25. An electric dry shaver which includes a cgtting
system as claimed in Claim 1 or as claimed in any one of Claims

20 to 24.



26. An electric dry shaver having at |east three foil and cutting— Dbl ade
assenbl i es substantially as her ei nbef ore described with ref\ia‘mnm to

and as shown in the acconpanying draw ngs. \\“\“j“\‘““‘!\

33—

26. An electric dry shaver having at least three foil and

[ »

cutting blade assemblies substantially as hereinbeforws

described with reference to and as shown in the accompanying _

drawings.



