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Description

The present invention relates to dry-shaving appa-
ratus comprising a drive provided in a housing and at
least two parallel shaving units each consisting of a
respective outer cutter, a respective inner cutter and at
least one biasing element against which the shaving unit
is retractabla.

Such apparatus is described in GB-A-2 036 631.
GB-A-2 036 631 discloses a dry shaver having two inde-
pendent shaving units surrounding by a removable shear
head frame, each removable separately from the shaver.
Each unit has its own outer foil fastened to a base plate,
inner cutter and bias spring mounted on the base plate
and pressing inner cutter against foil. Moreover, each
unit is coupled to the shaver housing by spring-loaded
retainers providing respective float springs in the shaver
body to enable independent floating movement of both
units relative to the shaver body. Neither shaving unit is
constructed as a long hair cutter.

Cther examples of dry shaving apparatus are known
from US-A-4 797 997 and DE-C-3 926 894,

in DE-C-3 926 864 each outer cutter is secured on
a shaving head frame arranged on the housing. The
inner cutters are mounted on a common coupiing ele-
ment which is connected to a drive element of an elec-
trical drive. Each inner cutter is pressed against the
associated outer cutter by means of a respective spring
element. The two spring elements each have an appro-
priate characteristic in order to ensure good engagement
of the inner cutter with the outer cutter. According to a
further embodiment the outer cutter is mounted on a
removable frame coupled to the shaving head frame,
which is pivotably mounted on the housing of the dry-
shaving apparatus.

A dry-shaving apparatus having four parallel shav-
ing units is known from US-A-3 589 005. The two outer
shaving units, constructed as short hair cutters, each
consist of an outer cutter, an inner cutter and a spring
element arranged between a drive element and the inner
cutter. Between the two outer shaving units are provided
two comb-like long hair cutters, each of which consists
of a toothed cutting comb and an associated toothed cut-
ting blade, particularly for trimming. For this purpose,
these toothed long hair trimmers are mounted for adjust-
ment, both together and also independently of one
another, relative to the short hair cutters.

According to the invention apparatus of the type ini-
tially defined is characterised in that the biasing element
of one shaving unit has a characteristic which differs from
the biasing element of a further shaving unit, so that the
shaving units retreat by differing amounts during shaving
under the effect of the same forces.

Preferably, sach inner cutter and each associated
biasing element is mounted within the associated shav-
ing unit to be removable as a part of the shaving unit.

In ona embodiment, each biasing element acts
between the associated cutter and a support on the
associated shaving unit.
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Conveniently, the drive means comprises a pin
which located within a slot in the driven cutter, the slot
being elongate in the transverse direction of the cutter to
permit relative transverse movement of the drive pin and
cutter, so that the drive pin need not follow the transverse
movements of the foil, but the cutter can faithfully follow
these transverse foil movements. A pin with a bifurcated
head, for example, a T-har head, with one limb of the pin
in the transverse slot of a cutter of a twin head shaver, is
a particularly attractive possibility. These pin or T-bar
drives occupy very little space and so offer good possi-
bilities for a closer approach to debris fransparency.

For better understanding of the invention, and to
show more clearly how the same may be carried into
effect, reference wiil now be made, by way of example,
to the accompanying drawings, in which:

Fig. 1 is a perspective view, partially disassembled
and partially broken away, of dry-shaving apparatus
according to a first embodiment of the invention;

Fig. 2 is a cross-sectional view taken through the
shaving head of the apparatus of Fig. 1, in a plane
perpendicular to the line X-X;

Fig. 3 is a longitudinal sectional view through the
shaving head of the apparatus of Fig. 1 in a plane
containing the line X-X;

Fig. 4 is a cross-sectional view corresponding to that
of Fig. 2 of a second embodiment of shaving appa-
ratus according to the invention;

Fig. 5 is a schematic end view of a dry shaver in
accordance with another embodiment of the inven-
tion;

Fig. 6 shows the same view as Fig. 5, but with the
shaving units displaced from their resting disposi-
tion, to a position in which one is above and the other
is below the resting disposition;

Fig. 7 is a vertical saction which includes the longi-
tudinal axis of one of the shaving foils of Fig. 5 with
the inner cutter shown in a central position;

Fig. 8 is a vertical section corresponding to that of
Fig. 7, but with the inner cutter shown in a displaced
position;

Fig. 9a is a transverse cross-section corresponding
to Fig. 5 showing more internal detail of the spring
biasing system;

Fig. Sb is a transverse cross-section corresponding
to Fig. 5 showing more internal detail ot the drive
mechanism of the shaving head;
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Fig. 10 is an exploded view of a further embodiment
of shaving apparatus according to the invention:

Fig. 11 is an expioded transverse sectional view of
the apparatus of Fig. 10;

Fig. 12 is a transverse sectional view through the tri-
ple headed shaving apparatus of Figs. 10 and 11;

Fig. 13 is a transverse sectional view cotresponding
to Fig. 12 but with an alternative long hair cutter con-
struction;

Fig. 14 is a longitudinal sectional view through the
long hair cutter of the embodiment of Fig. 10:

Fig. 15is a longitudinal vertical section through one
of the short hair cutters of the embodiment of Fig. 10;

Fig. 16 is an exploded perspective view of triple
headed dry shaver apparatus according to another
embodiment of the invention:

Fig. 17 is an exploded transverse sectional view of
the triple headed dry shaver apparatus of Fig. 16;

Fig. 18 is a transverse sectional view of the triple
headed dry shaver apparatus of Fig. 16, aiso show-
ing an enlarged view of the long hair cutters:

Fig. 19 is a transverse sectional view corresponding
to Fig. 18 showing an enlarged view of an alternative
fong hair cutter construction;

Fig. 20 is a longitudinal sectional view of the con-
struction of short hair cutter in Fig, 16;

Fig. 21 is a longitudinal sectional view of a long hair
cutter construction for the apparatus of Fig. 18;

Fig. 22 is a longitudinal sectional view of a further
embodiment of long hair cutter for the apparatus of
Fig. 19;

Fig. 23 is a fransverse saction of a further embodi-
ment of the invention;

Fig. 24 is a perspective view of the upper part of the
dry shaver apparatus, in the assembled condition
according to the embodiment of Fig. 1, Fig. 10 or
Fig. 16, with the rockable head in its central position;

Fig. 25 is & perspective view corresponding to Fig.
24, but with the rockable head in a tilted position;

Fig. 26, comprising individual Figs. 26(a), 26(b) and
26(c), is a schematic diagram of a pivot mechanism
for use in the embodiment of Fig. 23;
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Fig. 27, Fig. 28 and Fig. 29 are side views of the
construction of Figs. 24 and 25 with one end plate
removed to show the internal pivot mechanism in
first, second and third positions;

Fig. 30 is & front elevation of the apparatus of Figs.
27 to 29; and

Fig. 31 is & perspective view of an example of under-
cutter suitable for use in the embodiments of Figs. 1
o 30.

Fig. 1 shows the upper part of a dry-shaver having
a housing 1, an on-off switch 2, a beard trimmer 3 having
cutting teeth, an upper housing surface 4, a drive pin6
protruding from an opening 5 in the upper housing sur-
face 4, support arms 9 and 10 extending from respactive
narrow housing sides 7 and 8, and a shaving head RK
mounted for rocking about an axis X-X by means of bear-
ing pins 11 receivable in bearing holes 12 in the carrier
arms 9 and 10.

In the shaver head RK, three mutually parallel shav-
ing units 13, 14 and 15 are provided, of which the two
outer shaving units 13 and 14 are constructed as short
hair cutters and the intermediate shaving unit 15 is con-
structed as a long hair cutter. The outer cutters 16 and
17 of the short hair cutter units 13, 14 are secured on a
frame 19 which is removable from the shaving head from
18. The outer cutter 20 of the shaving unit 15 is mounted
for movement relative to the outer cutters 16 and 17 in
the removable frame 15,

Further details of the shaving head RK areillustrated
in Figs. 2 and 3 and are described in more detail in the
fellowing. Fig. 2 shows a cross-section through the upper
part of housing 1 and the rockable shaving head RK. Two
inner cutters 21 and 22 of the short hair shaving units 13
and 14 contact respective outer cutters 16 and 17
mounted in arched formin the frame 19, the outer cutters
16 and 17 preferably being constructed as shaving foils.
The coupling element 23 consists of a base plate 24 with
three integrally formed cup-shaped receptacles 25, 26
and 27 and cooperating cup-shaped covers 28, 29 and
30 as well as respective guide pins 42, 43 and 44 pro-
vided inside respective receptacles 25, 26, 27 and asso-
ciated covers 28, 29 and 30, and including compression
springs 31, 32, 33 surrounding respective pins. In order
to ensure vertical guidance of the inner cutters 21, 22,
34, coupled to the respective covers 28, 29, 30, against
the pressure of the respective springs 31, 32, 33, slide
bores 35, 36, 37 are formed in the respective covers for
receiving pins 42, 43 and 44 respectively. The inner cut-
ters 21 and 22 are pivotably mounted on the upper ends
of the receptacle covers 28, 29 by respective coupling
elements 38, 39.

The coupling element 23 is coupled by means of the
guide pin 44 with a drive element 40, consisting of an
oscillating bridge - see Fig. 3. Facing the housing, the
drive element 40 has a slot 41, in which engages the
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drive pin 6 to accommodate an oscillating movement and
also a rocking movement of the head RK.

The shaving unit 15 constructed as a long hair cutter
and, consisting of the outer cutter 20, the inner cutter 34,
a spring 45 and a coupling element 46, arxl is operatively
coupled to the receptacle cover 30 and thus to the cou-
pling element 23. Further details of the construction and
arrangement of the shaving unit 15 are illustrated in Fig.
3 and will be described in more detail in the following,
retaining the previously employed reference signs.

On the respective ends of the outer cutter 20, the
cutter is provided with guide elements 47, 48, and is mov-
ably mounted via these in guide grooves 51, 52 formed
in the inner walls 49, 50 of the removable frame 19. On
the guide elements 47, 48 are provided bearing arms 53,
54 axtending towards the coupling element 46 as a coun-
ter-bearing for a spring 45, lying on the coupling element
46. The coupling element 46 and the spring 45 as well
as the inner cutter 34 are rigicly connected together. As
a consequence, the inner cutter 34 is pressed, by means
of the spring 45 engaging with the bearing arms 53, 54,
against the outer cutter 20. The spring 33 arranged in
the coupling element 23 serves to accommodate the rel-
ative motion of the shaving unit 15 constructed as a long
hair cutter, relative to the shaving units 13 and 14 con-
structed as short hair cutters - see Fig. 2 - in response
to a force externally applied to the shaving units. As a
result of the relative motion of the shaving unit 15 relative
to the shaving units 13, 14 good engagement of all shav-
ing units with the skin is achieved, the previously usual
actuation of the sharp-edged long hair cutter 3 required
- for trimming - see Fig. 1 - being avoided for cutling long
hairs in the course of shaving as a result of the differing
construction of the shaving units as short hair cutter and
long hair cutter.

The spring 33 provided for permitting the relative
motion of the shaving unit 15 can according fo a further
embodiment - not illustrated - be arranged to engage at
both ends of the shaving head 15 between on the one
hand a wall of the shaving head frame 18 and on the
other hand the guide elements 47, 48.

Fig. 4 shows a further embodiment of a dry shaver
having a long hair cutter 15 movable relative to the short
hair cutter shaving units 13, 14. On the housing 1 is
mounted a shaving head frame 60 which is removably
connectad to the housing 1. The drive pin 6 transmitting
oscillatory motion is coupled via a guide pin 44 directly
with the coupling element 23. The arrangement and con-
struction of the inner cutters 21, 22 as well as the shaving
unit 15 constructed as a long hair cutter on the coupling
element 23 corresponds to the embodiment according
to Figs. 2 and 3.

The outer cutters 16 and 17 of the shaving units 13,
14 are secured on the shaving head frame 60. The short
hair cutter shaving unit 15 corresponds in its construction
to the embodiments illustrated in Fig. 8 and is coupled
via the coupling element 46 to the spring assembly 30.
Deviating from the embodiment according to Fig. 3, the
respective ends of the shaving unit 15 are movably
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mounted by means of the guide elements 47, 48in guide
grooves - not illustrated - formad in the inner walls 49 of
the shaving head frame 60.

Referring now to Fig. 5, a shaver head RK includes
afirst shaving unit 13 and a second shaving unit 14. Each
of these units is supported at each end by a depending
link, (part of the frama) and each of these four links is
carried on an upper transverse rocker link 131 and a
lower suchlink 141. In Fig. 5the upper link 131 and lower
link 141 are visible at one end of the head RK. Each of
the rocker links is connected to respective shaving units
13 and 14 by a respective pair of living hinges 150, 151
or 152, 153. The housing body of the shaver provides
pivot members 160, 161 on which the rocker links 131,
141 are pivotably mounted. This assembly allows the
shaving units to move up and down in response to exter-
nally applied force.

Turning now to Fig. 6, it is apparent that rotation of
the rocker links 131, 141 causes some transverse dis-
placement of the shaving units 13, 14, simultaneous with
the rise and fall of the units 13, 14. This is of course
because, for one of the two shaver units (in the case ot
Fig. 6, the right hand unit 14) the points of hinged attach-
ment to the rocker links 131, 141 rotate to a position fur-
ther away than the at-restposition from the plane P which
includes the rotational axis of both of the links 131, 141.
For the other shaving unit 13, of course, this same rota-
tion of the rocker links 131, 141 brings the shaver heac
closer to the plane P through the rotational axes of the
rocker finks 131, 141.

Each shaving unit of Figs. 5 and 6 comprises an
inner cutter, an outer cutter (preferably a foil) and at least
one spring element. Figs. 7, 8, 9a, and 9b show how each
inner cutter 21, 22 is mounted and driven. The inner cut-
ter 21 is pressed against the inside of an arched shaving
foil 16, The foil 16is in fact carried on a structural element
which includes a first end plate 210 and a second end
plate 220 at opposite ends of the foil 16. The shaver head
is completed by a common housing or shell which sup-
ports the pivotal movement of the four rocker links 131,
141 and also serves to attach the shaver head to the
shaver hody.

The cutter 21 is urged into contact with the surround-
ing foil by first and second spring biasing elements 230,
240, Each of these elements has a hollow cup base 250
and slightly larger domed cap 260 which is able to move
telescopically up and down on the cup 250 guided by a
pin 271. A helical spring 270 in the hollow interior of the
element 230 urges the cup 250 and cap 260 apart. A
detent 280 around the respective lips of the cup 230 and
cap 260 prevents these two components from separat-
ing, whilst an eye 290 on the top of the cap 260 receives
a pin 300 by which the biasing element 230 is connected
at its upper end 1o the cutter 21. As best shown in Fig Sa
at the lower end 310 of each biasing element 230, 240
are provided two laterally projecting trunnion pins 31 1,
312 which rest on respective corresponding support sut-
taces 91, 92 cantilevered out from the adjacent frame.
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The cutter 21 has a multiplicity of parailel metal cut-
ting blades 400. All of these blades extend outwardly
from a backing portion 410 of the cutter. A slot 420
extends transversely to the length of the cutter 21 in a
drive-receiving element 430 which is fastened to the
bagciking portion 410 by a pair of rivets 440. A drive pin 6
which extends upwardly from the top of the shaver body
(not shown) has an upper end 460 which is received
within the slot 420, in order to impart oscillatory motion
to cutter 21.

As the cutter 21 executes its oscillatory movement,
each of the two biasing devices 230, 240 rocks on its
pivot pin 300 and support surface 90, 91, with the spring
270 urging the cap 260 and cutter 21 upwardly, but even
when the cutter is at the furthest extent of its lateral
movement with the biasing devices 230, 240 fully
inclined to the vertical at their maximum angle, as shown
in Fig. 8, the detent surfaces 280 remain out of contact,
so that the biasing force provided by the spring 270 is
still effective.

It will be appreciated that the pin and transverse slot
arrangement allows the cutter 21 to move transversely,
as has been described above with reference to Figs. 5
and 6, whether or not the drive pin 6 also moves side-
ways. In fact, there is no need for the drive pin 6 to have
any capacity at all for sideways movement. Moreover, the
pin 6 engages with slot 420 over sufficient length to pre-
vent disengagement during the rocking movement of the
shaving units described with reference to Figs. 5 and 6.

Avoidance of any requirement for the drive pin 6 to
move either sideways or up and down helps to simplify
the construction of the drive train.

An important advantage of the cap and cup tele-
scopic arrangement for the biasing elements 230, 240 is
that their operation is less likely to be adversely affected
by debris if the cap and cup are effective to preventdebris
from fouling the turns of the spring 270 which provides
the biasing force.

it canbe seen from Fig. 7 how open thebase of each
shaver unit 13, 14 can be made. The cutter 21 itself is
open over its base area, as is described in more detail
hereinafter, particularly with reference to Fig. 31.

InFig. Sb, thedrive pin 6 has an upper end 460 which
is bifurcated, to provide a first drive peg 500 which is
received within a slot 420 of the shaving unit 13 and &
second drive peg 520 which is received within a corre-
sponding slot of the shaving unit 14. In Fig. Sb, the unit
14 ig at its, limit of upward movement, and so of course
unit 13 is at the limit of its downward movement. In con-
sequence, the peg 500 is at the top of the slot 420 and
the peg 520 is near the lower open end of its slot. Fur-
thermore, because shaving unit 13 is closer 1o the pivotal
axis of the rocking links 131, 141 than when in its rest
position, and shaving unit 14 is further away than when
in its rest position, the drive peg 500 goes through and
beyond the slot 420, whereas the peg 520 does not
extend all the way through its slot. This demonstrates
how one drive bar 460 can accommodate all the vertical

10

i5

20

25

30

40

50

55

and horizontal movements of the units 13, 14 which
occur in normal operation of the shaver.

Fig. 10 is an exploded view of a further embodiment
of dry-shaving apparatus having three shaving units,
inchuding two short hair cutters 13 and 14 and a long hair
cutter 15 positioned between the short hair cutters. The
long hair cutter 15 is mounted for movement relative to
short hair cutters 13 and 14 under forces applied during
shaving.

In this embodiment, the outer cutter of the long hair
cutter is in the form of a shaving foil 20 with transverse
slots. The under cutter 34 takes the form of a comb-like
bar which oscillates longitudinally beneath the foil 20.
The undercutters 21 and 22 for the ghort hair cutters take
the form of arcuate slotted members of the form gener-
ally as shown in Fig. 31.

Allthree undercutters 21, 22 and 34 are mounted on
a sub-assembly 40 acting as a drive element for the
undercutters, i.e. acting to transmit the drive from the
base of the rockable shaving head RK to the undercut-
ters.

The sub-assembly 40 consists of an upper cover
member 30, which is rivetted to the central undercutter
34, a coupling element or fulcrum 301 on which the
undercutter 34 pivots when assembled, a pressure
spring 33 for biasing the undercutter against the outer
foil 20 and a base plate 24 providing three cup-like recep-
tacles 25, 26 and 27 carrying respective drive pins 42,
43 and 44. Coupling element 301 is slidably engaged
with drive pin 44 and biased by the spring 33. Further
springs 31 and 32 are provided in receptacles 25 and 26,
as best shown in Fig. 11. Cover member 30 has two lat-
eral apertures 302 which engage loosely over lateral lugs
303 on receptacle 27.

The lower end of pin 44 protrudes from the sub-
assembly 40 and engages in and is retained by a hole 5
inthe base surface of the rockable shaving head RK. The
hole 5 is surrcunded by an annular elastomeric seal
member 5a to prevent the ingress of dust or shaving
debris.

Referring to Fig. 11, which is a transverse exploded
sectional view through the shaving head, it may be seen
how the outer cup-iike receptacles 25 and 26 are
enclosed by respective covers 28 and 29, which also pro-
vide slide bores for receiving the drive pins 42 and 43.

Fig. 12 shows the components of Fig. 11 in an
assembled condition. The Figure also shows an
enlarged view of the form of outer cutter for the central
long hair cutter 15.

Fig. 13 is a view similar to that of Fig. 12 but with an
alternative form of inner cutter for the central long hair
cutter. in this embodiment, the inner cutter has a U-
shaped cross-section and is similar to the undercutter
described hereinafter with reference to Figs. 16, 17 and
18.

Fig. 14 shows a longitudinal vertical section through
the central long hair cutter 15 of Fig. 12. The Figure
shows particularly the way in which the undercutter 34
to which the cap member 30 is riveted, rests on the cou-




8 EP 0 618 853 B1 10

pling member 301 in a manner to permit rocking move-
ment about a longitudinal or transverse axis. Fig. 14 also
shows how the outer cutter 20 is mounted for vertical
movement by means of a pin and slot arrangement 120
at each end to enable vertical floating motion of the cen-
tral long hair cutter against the bias of the spring 33. The
characteristics of spring 33 are set relative to those of
springs 31 and 32 such that the vertical floating motion
of the long hair cutter 15 will occur in use under the influ-
ence of normal shaving forces applied as the shaver
glides over the skin.

Fig. 15 is a longitudinal vertical section through the
short hair cutter 16 of Fig. 12. The undercutter 21 is piv-
otally secured to the cover member 28 which is interen-
gaged with the cup member 25 forming a partofthe base
plate 24. The pin 42 is mounted in a bore in the member
25 and is able to slide in a slide bore inthé ¢cover member
28, which can move against the bias of spring 31. The
spring 31 thus functions to push the undercutter 21 into
shaving contact with the outer foil 16.

Fig. 16 shows an isometric exploded view of a fur-
ther embodiment of dry shaver apparatus according to
the invention, in which a central long-hair cutter 15 is
mounted for floating movement relative to two short hair
cutters 13 and 14.

In this embodiment, the individual undercutters 21,
22 and 34 are individually mounted on respective spring
assemblies and are separately driven by respective drive
pins 6a, 6b and 6¢. Drive pins 6b and 6c are integral parts
of a drive member 66 through which the ¢antral drive pin
6a is inserted.

The whole undercutter assembly is held together
and retained in the outer cutter frame by a generally rec-
tangular wire spring S0.

Fig. 16 also shows the individual components sup-
porting the undercutier 34 for the long hair rimmer 15.
These components include a flat spring 341 and two
inclined guide members 342 and 343 which are riveted
to the undercutter 34. The characteristics of the flat
spring 341 are adjusted to permit the floating movement
during shaving.

Each of the undercutters 21 and 22 for the short hair
cutters is supported on the respective spring assembly
40a or 40b. Reterenceto Fig. 17 shows the internal struc-
ture of the spring assemblies 40a and 40b in more detail.
Fig. 17 also shows more clearly how the individual com-
ponents are assembled together and held via the wire
spring 90. The assembled position is shown in Fig. 18.

Fig. 19 is a view similar to that of Fig. 18, showing
an alternative embodiment of undercutter for the central
long hair trimmer 15. In this embodiment, the undercutter
corresponds to the form of undercutter described and
illustrated in the embodiment of Fig. 10.

Fig. 20 is a vertical sectional view through one of the
short hair cutters of Fig. 18. Fig. 20 shows particularly
clearly the construction of the spring assembly 40a, com-
prising a cover member 28a, a base member 25a and
two internal springs 31a and 31b for providing a biasing
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force, biasing the undercutter 21 into shaving contact

with the outer cutter 16.

Fig. 21 is a vertical sectional view through the long
hair cutter 15 of Fig. 18. The Figure also shows how the
drive pin 6a engages between the two guide members
342 and 343 and pushes againstthe flat spring 341. This
provides the necessary biasing force pushing the under-
cutter 34 into shaving contact with the outer cutter 20,

Fig. 22 shows a vertical sectional view through the
long hair cutter 15 of the embodiment of Fig. 19. In this
embodiment, the inner cutter 34 is in the form of a comb-
like bar similar to the form of undercutter shown in Fig.
10. Again the drive pin 6a engages between two guide
members 342 and 343 riveted to the undercutter 34. In
this case however the biasing force is provided not by a
flat spring, but rather by a spring wire 341a, which has
its properties selected to permit the required floating
mavement during shaving.

Fig. 23 shows an embodiment of shaver having fixed
geometry in which the shaving head RK rotates on the
shaver body 50 through a conventional pivot (not shown)
or using living hinges. By the expression ixed geome-
try" is meant that the individual shaving units 13, 14 are
intercoupled by being fixed relative to one another in the
head RK. The head thus tilts as a whole. Lower curved
surfaces 61 are shaped to clear counter surfaces 62 of
the shaver body.

The first shaving unit 13 in the head RK has a shav-
ing foil 16 in the form of a relatively shallow arch, and
inside this arch is aninner cutter 21. Surfaces of the head
RK support the long edges of the foil arch 16 and the
lower ends of spring biasing means (not shown) which
urge the inner cutter 21 up onto the inside of the arch of
the foil 16.

The second shaving unit 14 in the head RK is iden-
tical to the first, and has a foil 17 and inner cutter 22.
Between the first and second shaving units, and lying
paralle! to them is & long hair cutting unit 15 which also
has a foil 20 and inner cutter 34, but the foil 20 has slots
instead of small apertures, for improved catching of long
hairs, for cutting by the inner cutter 34. As in other
embodiments of the invention, the long hair cutter 15 is
mounted for floating movement, againsta spring, relative
to short hair cutters 13 and 14.

To drive the first cutter 21, a transverse drive slot 62
is provided in a drive yoke 63 mounted mid-way along
the length of the cutter 21, and a drive peg 64, upstanding
from the body, engages with the slot 82. The flank pieces
of the slot 62 are large enough always to flank the drive
peg 64 irrespective of the rotational position of the head
RK on the shaver body 7. The extreme positions of the
drive peg 64 in the slot 62 can be seen in Fig. 23.

The second cutter 22 is driven by a second drive peg
65injustthe same way. The inner cutter 34 of the trimmer
unit 15 is driven in a corresponding manner.

Referring now to Figure 24, this shows a perspective
view of the working end of dry shaving apparatus incor-
porating a rockable head RK having three shaving units
13, 14 and 15. n addition, a trimmer 3 is provided on the
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front surface of the body 1. Figure 24 shows the rockable
head RK in its central position. Figure 25 corresponds to
Figure 24 but shows the rockable head RK in a fully tilted
position.

Two variations of tiling mechanism by which the
rocking action of the head RK is achieved in the embod-
iment of Fig. 24 and 25 are shown firstly in Fig. 26, and
secondly in Fig. 27, 28 and 29. This tilting mechanism
may also be employed in the embodiment of Fig. 23.

Fig. 26, comprising individual Figures 26(a), 26(b)
and 26(c), may be regarded as a modification of the
embodiment of Fig. 23 in the sense that in both Fig. 23
and in Fig. 26 the shaver head is of "fixed geometry”
(although movabie relative to the shaver body), in that
the individual shaving units are fixed in position relative
to the shaver head. Whilst in the embodiment of Fig. 23,
the pivoting or rocking movement of the shaver head is
achieved by means of a conventional pivet or living hinge,
in the embodiment of Fig. 26 a parallelogram linkage is
employed. In Fig. 26 the shaver head RK is mounted on
upper ends of two pairs of vertical side members 71 and
72. {One pair of side members may be provided at each
side of the shaver). At each side of the shaver the pair
of vertical side members 71 and 72 constitute, in combi-
nation with transverse link members 73 and 74, a four
bar mounting linkage. Each of links 73 and 74 constitutes
a bell crank lever.

The bell crank levers 73 and 74 are pivoted at
respective pivot points 77 and 78 to fixed points of the
shaver frame (not shown). These fixed points of the
shaver frame are located on a central plane 75 of the
shaver. Through this construction a virtual pivot centre
76 is produced well above the points of attachment of the
vertical side members 71 and 72 to the shaver head RK.
In fact, the virtual pivot may be located on, above or
balow skin level in dependence upon the size of the piv-
oting triangles or bell crank links 73 and 74. This may be
achieved without the need for a physical upper pivot loca-
tion which is required in the embodiment of Fig, 23.

it will be understood that Fig. 26(a) shows the link-
age pivoted towards the right-hand side, Fig. 26(b)
shows the linkage in a central position, and Fig. 26{c)
shows the linkage pivoted to the left.

In addition to the advantage of free location of the
virtual pivot centre, this method of mounting the shaver
head provides a single solidly linked foil frame assembly
which is capable of supporting a multiplicity of foils, for
exampie three foils as shown in Fig. 23, 24 or 25 or more.
In addition, by use of the upper virtual pivot centre, the
tendency of the individual foils to pivot during shaving,
leading to shaving on the side of the foil, can be elimi-
nated.

Referring now 1o Fig. 27 to 29, an alternative form
of parallelogram linkage is illustrated comprising vertical
side member 71 and 72, and two rocking links 73 and
74, in the form of bell crank levers, pivoted on the body
at pivot point 77 and 78. Contrary to the method
employed in Fig. 26, here the upper ends of the arms 71
and 72 are secured to a link member 79 which in turn is
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secured to the side of the rocking head RK. Moreover,
all pivot points of tha mechanism are achieved by means
of living hinges 150 to 155 in a similar manner to that
illustrated in Figs. 5 and 6. Clearly Fig. 27 and 29 show
the mechanism in the two extrames of the tilting action,
whereas Fig. 28 shows the mechanism in its central posi-
tion.

Fig. 30 shows the apparatus of Figs 27 - 29 in a front
elevation. The form of the pivot points 77 and 78 is shown
more clearly in this Figure. The Figure alsodemonstrates
that corresponding pivot points 77a and 78a are provided
on the other side of the apparatus, together with a cor-
responding tilting mechanism. Fig. 28 may be regarded
as an and view of the apparatus of Fig. 30.

Referring to Fig. 31, an inner cutter 21 has a multi-
plicity of arcuate bridge cutter elements 400, which
define a part cylindrical cutting surface for cooperation
with a cutting foil of the shaver on the outwardly convex
outer surface of the bridge elements. In fact, the arc of
the bridge elements is part-circular, so that the cutter is
ertirely open from below, to provide a high degree of
cdebris transparency.

All the first ends 82 of the bridge elements 400 are
linked together by a first support beam 410 which
extends the length of the cutter. A similar support beam
84 links together all the second ends of the bridge ele-
ments 400, so that the first and second beams tace each
other from opposite sides of the bridge of the cutter.

Half-way along the length of each of the beams 410,
84 is mounted a yoke 430 of plastics material, mounted
by means of two small plastics rivets 440 which extend
through bores in the yoke 430 and through fins 86 which
extend for a short distance downwardly from the remain-
der of the beam 410. Each yoke 430 defines a slot 420
for accommodating the transverse pin of a drive peg.

1t is preferred to begin the manufacture of the arched
cutters with a flat piece of metal. In one possible manu-
facturing process, the first step is to press a flat work
piece of hardenable steel into the required arcuate
shape, and then to form the cutter eiements by trans-
verse slitting, by grinding or cutting. The requisite heat
treatment process is performed before or after the slitting
process, but preferably before.

Thus, following pressing of the metal work piece into
an arcuate member, a heat freatment process is per-
formed to harden the steel. Transverse slots are then
formed, and the resulting article is ground, using, longi-
tudinal profile grinding, to give the required final dimen-
sions.

Claims

1. Dry-shaving apparatus comprising a drive provided
in a housing (1), and at least two parallel shaving
units (13, 14, 15), each having a respective outer
cutter (16, 17, 20), a respective inner cutter (21, 22,
34) in abutment therewith and at least one biasing
element (31, 32, 33), against which the shaving unit
{18, 14, 15) is retreatable during shaving, character-
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ised in that the biasing element (31, 32) of one shav-
ing unit (13, 14) has a characteristic which differs
from the biasing element (33) of a further shaving
unit (15), so that the shaving units (13, 14, 15) retreat
by differing amounts during shaving under the effect
of the same forces.

Apparatus agcording to ¢laim 2, wherein each outer
cutter (16, 17, 20) is movably mounted in a common
shaving head frame (19, 60).

Apparatus according to claim 1 or 2, wherein each
shaving unit (13, 14, 15) has a biasing element (31,
32, 33, 45) by means of whose spring effect the inner
cutter (21, 22, 34) is maintained in engagement with
the outer cutter (16, 17, 20).

Apparatus according to any preceding claim,
wherein only one biasing element (31, 32, 33) is pro-
vided in each shaving unit (13, 14, 15).

Apparatus according to claim 1, 2 or 3, wherein at
least one shaving unit (13, 14, 15) is provided with
a first biasing element (33) for accommodating said
movement and an additional biasing element (45) to
maintain engagement between said cutters.

Apparatus according to ¢laim 5 as dependent on
claim 2, wherein said at Ieast one shaving unit (15)
is resiliently mounted in said shaving head frame
(19, 60) by means of the first biasing element (33).

Apparatus according to claim 5 as dependent on
claim 2, wherein said at least one shaving unit
{(13,14,15) has at least one outer cutter (20) resil-
iently mounted in said shaving head frame (19, 60}
by means of the first biasing element (33).

Apparatus according to claim 5, wherein the first
biasing element (33) is arranged between a drive
element (6) and the inner cutter (34) of said at least
one shaving unit (13,14,15).

Apparatus according to any one of the preceding
claims, wherein at least one shaving unit (13,14,15)
is constructed as a long hair cutter.

Apparatus according to claim 9, wherein said long
hair cutter is provided between two shaving units
(16, 17) constructed as short hair cuiters.

Apparatus according to claim 10 as dependent on
claim 2, wherein the outer cutters (16, 17) of the
short hair cutting units as well as the outer cutter (20)
and inner cutter (34) of the long hair cutter shaving
unit (15) are removably mounted on said shaving
head frame (19, 60).
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12.

13.

14,

15.

16.

17.

18.

19.

20.

21,

14

Apparatus according to claim 2 or any preceding
claim dependent on claim 2, wherein the inner cut-
ters (21, 22, 34) of the shaving units (13, 14, 15) can
be coupled via at least one coupling element (23}
with the drive (6) and are surrounded by said shaving
head frame (19, 60) which can be connected to the
housing (1).

Apparatus according to claim 2 or any preceding
claim dependent on claim 2, wherein the shaving
units (13, 14, 15) are mounted for pivotable motion
about an axis (X-X) in said shaving head frame (19,
60) on the housing (1).

Apparatus according to any of the preceding claims
wherein each shaving unit is mounted for reciproca-
tory movement generally parallel to the vertical axis
of the shaver body.

Apparatus according to claim 14, wherein two shav-
ing units are mounted for counter-reciprocatory
mofion.

Apparatus according to claim 15, wherein said shav-
ing units are mounted on opposed limbs of a paral-
lelogram linkage.

Apparatus according to claim 2 or any preceding
claim dependent thereon, wherein the outer cutters
(16, 17, 20) of the shaving units (13, 14, 15) are
removably mounted on the shaving head frame (19,
60).

Apparatus according to claim 2 or any preceding
claim dependent thereon, wherein all outer cutters
(16, 17, 20) are provided on the shaving head frame
(19, 60).

Apparatus according to ¢laim 10 as dependent on
claim 2, wherein the outer cutter of the short hair cut-
ting system {16, 17) and the shaving unit (15} con-
structed as a long hair cutter, consisting of outer
cutter (20), inner cutter (34), biasing element {(45)
and a coupling element (46) are provided on said
shaving head frame (19, 60).

Apparatus according to claim 10 wherein the rela-
tively mavable shaving unit (15) constructed as a
long hair cutter, consisting of outer cutter (20), inner
cutter (34) and at least one biasing element (45) is
coupled by means of a coupling element (46} to a
further coupling element (23), in which is provided
atleast one biasing element {33) for allowing the rel-
ative motion.

Apparatus according to ¢laim 20 as dependent on
claim 2, wherein the two ends of the shaving unit
(15) constructed as a long hair cutter are movably
guided in the shaving head frame (19, 60).
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Apparatus according to claim 10, wherein the rela-
tively movable shaving units {13, 14, 15) constructed
as short hair cutter and long hair cutter are arranged
on a common coupling element (23) which ¢an be
coupled directly or indirectly to the drive pin (6).

Apparatus according to claim 10, wherein the inner
cutter (34) of the shaving unit (15} construcied as a
long hair cutter is surrounded by a U-shaped arcuate
outer cutter (20).

Apparatus according to any preceding claim,
wherein each inner cutter and each associated bias-
ing element is mounted within the associated shav-
ing unit to be removable as a part thereof.

Apparatus according to claim 24, wherein each bias-
ing element (230, 240) acls between the associated
cutter and a support (90, 91) onthe associated shav-
ing unit.

Apparatus according to claim 24 or 25, wherein said
drive comprises an elongate member (8) arangexi
to locate within a recess of a cutter.

Apparatus according to claim 26, whersin said
recess is a slot (420) elongate in the transverse
direction of the cutter to permit lateral relative motion
of drive member and cutter.

. Apparatus according to claim 27, wherein said elon-

gate member is a bifurcated pin (460} having
respective links (500, 520) engaged in slots of
respective cutters.

Apparatus according to claim 28, wherein said bifur-
cated pin has a T-bar head.

Apparatus according to any of claims 24 to 29
wherein each shaving unit is mounted for reciproca-
tory movement generally parallel to the vertical axis
of the shaver housing.

Apparatus according, to, claim 30, wherein two
shaving units are mounted for counter-reciprocatory
motion.

Apparatus according to claim 31, wherein said shav-
ing units are mounted on opposed limbs of a paral-
lelogram linkage.

Apparatus according to any of claims 24 to 29
wherein said shaving units are fixed relative to each
other to form a shaver head which is pivotably
mounted on the shaver housing.

. Apparatus according to claim 33 wherein said

shaver head is mounted on two opposed limbs of a
parallelogram linkage.
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Apparatus according to claim 32 or 34, wherein said

linkage comprises two fransverse link members
which are pivotably secured to the shaver housing.

. Apparatus according to claim 35 wherein said trans-

verse link members form bell-crank levers.

Apparatus according to any of claims 24 to 36,
wherein each cutter has an open base from which
extend a plurality of outwardly convex arcuate bridge
cutter elements defining a part-cylindrical cutting
surface for cooperating in shear with the inner sur-
face of the associated outer cutter.

38. Apparatus according to claim 37, wherein each cut-

39,

40.

41.

42,

ter comprises:

i) a first support beam, extending lengthwise of
the cutter and linking together first ends of
respective bridge elements,.

ii) & second support beam, extending length-
wise of the cutter and linking together second
ends of respective bridge elements; and

iii} receiving means to recaive a reciprocatory
drive, said means being located on at least one
of the support beams.

Apparatus according to claim 38, wherein said
receiving means comprises a yoke mounted on at
least one beam.

Apparatus according to claim 39, wherein the or
each yoke is mounted centrally on its beam.

Apparatus according to claim 38 or 39, wherein the
or each yoke defines an aperture for receiving a
drive member.

Apparatus according to claim 41, wherein said aper-
ture is an open-ended slot.

Patentansprilche

1.

Trockenrasierer mit einem in einem Geh&use (1)
vorgesehenen Antrieb, und mit zumindest zwei par-
allelen Rasiersinheiten (13, 14, 15), die jeweils eine
zugehorige AuBere Schervorrichtung (16, 17, 20),
eine hieran anliegende zugehérige innere Schervor-
richtung (21, 22, 34) und zumindest ein Vorspann-
element (31, 32, 33) aufweisen, gegen welches die
Rasiereinheit (13, 14, 15) wahrend des Rasiervor-
gangs rickziehbar ist, dadurch gekennzeichnet,
daf das Vorspannslement (31, 32) einer Rasierein-
heit (13, 14) eine Charakteristik aufweist, welche
sich von jener des Vorspannelementes (33) einer
weiteren Rasiereinheit (15) unterscheidet, so daB
sich die Rasiereinheiten (13, 14, 15) in unterschied-
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lichem AusmaB beim Rasieren unter Einwirkung
derselben Kréfte zurlickziehan.

Vorrichtung nach Anspruch 1, bei welcher jede
AuBere Schervorrichtung (18, 17, 20) in sinem
gemeinsamen Scherkopfgestell (19, 60) beweglich
angebracht ist.

Vorrichtung nach Anspruch 1 oder 2, bei welcher
jede Rasiereinheit (13, 14, 15) ein Vorspannelement
(31, 32, 33, 45) aufweist, durch dessen Federwir-
kung die innere Schervorrichtung (21, 22, 34) im
Eingriff mit der &uBeren Schervorrichtung (16, 17,
20) gehalten wird.

Vorrichtung nach einem der voranstehenden
Anspriiche, bei welcher nur ein Vorspannelement
(31, 32, 33) in jeder Rasiereinheit (13, 14, 15) vor-
gesehen ist.

Vorrichtung nach Anspruch 1, 2 oder 3, bei welcher
zumindest eine Rasiereinheit {13, 14, 15) mit einem
ersten Vorspannelement (33) versehen ist, um die
Bewegung aufzunehmen, und mit einem zusatzli-
chen Vorspannelement {45), um den Eingriff zwi-
schen den Schervorrichtungen aufrecht zu erhalten.

Vorrichtung nach Anspruch 5 in Abhéingigkeit vom
Anspruch 2, bei weicher die zumindest eine Rasier-
einheit (15) federelastisch in dem Scherkopfgestell
(19, 60) durch das erste Vorspannelement (33)
angebracht ist.

Vorrichtung nach Anspruch 5 in Abhéngigkeit von
Anspruch 2, bei welcher die zumindest sine Rasier-
einheit (13, 14, 15) zumindest sine auflere Scher-
vorichtung  (20) aufweist, die in dem
Scherkoptgestell (19, 60) durch das erste Vorspann-
element (33) federelastisch angebracht ist.

Vorrichtung nach Anspruch 5, bei welcher das erste
Vorspannelement (33) zwischen einem Antriebsele-
ment (6) und der inneren Schervorrichtung (34) der
zumindest einen Rasiereinheit (13, 14, 15) angeord-
net ist.

Vorrichtung nach einem der voranstehenden
Anspriiche, bei welcher zumindest eine Rasierein-
heit (13, 14, 15) als Langhaarschneider ausgebildet
ist.

Vorrichtung nach Anspruch 9, bei welcher der Lang-
haarschneider zwischen zwei Rasiersinheiten (16,
17) angeordnet ist, die als Kurzhaarschneider aus-
gebildet sind.

Varrichtung nach Anspruch 10 in Abhangigkeit von
Anspruch 2, bei welcher die &uBeren Schervorrich-
tungen (16, 17) der Kurzhaarschneideinheiten und
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15.

16.

17.

18.

19,
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ebenso die auBere Schervorrichtung (20) und die
innere Scharvorrichtung (34) der Langhaarschnai-

der-Rasiereinheit (15) abnehmbar auf dem Scher-
wopfgestell (19, 60) angebracht sind.

Vorrichtung nach Anspruch 2 oder hach jedem vor-
anstehenden Anspruch, der von Anspruch 2 abhén-
gig ist, bei welcher die inneren Schervorrichtungen
(21, 22, 34) der Rasiereinheiten (13, 14, 15) Uber
zumindest ein Kupplungselement (23) mit dem
Antrieb (6) gekuppelt werden kénnen, und von dem
Scherkopfgestell (19, 60) umgeben sind, welches
mit dem Gehause (1) verbunden werden lann.

Vorrichtung nach Anspruch 2 oder jedem voranste-
henden Anspruch, der von Anspruch 2 abh&ingig ist,
bei welcher die Rasiereinheiten (13, 14, 15)
schwenkbeweglich um eine Achse {X-X) in dem
Scherkopfgestell (19, 60) auf dem Gehause (1)
angebracht sind.

Vorrichtung nach einem der voranstehenden
Anspruche, bei welcher jede Rasiereinheit hin- und
herbeweglich im wesaentiichen parallel zur Vertikal-
achse des Rasierergehéiuses angebracht ist.

Vorrichtung nach Anspruch 14, bei welcher zwei
Rasiereinheiten in Gegenrichtung hin- und herbe-
weglich angebracht sind.

Vorrichtung nach Anspruch 15, bei welcher die
Rasiereinheiten auf entgegengesetzten Schenkeln
sines Parallelogrammgestells angebracht sind.

Vorrichtung nach Anspruch 2 oder jedem von die-
sem abhéngigen voranstehenden Anspruch, bei
welcher die AuBeren Schervorrichtungen (16, 17,
20) der Rasiereinheiten (13, 14, 15) abnehmbar auf
dem Scherkoplgestell {19, 60) angebracht sind.

Vorrichtung nach Anspruch 2 oder jedem voranste-
henden, von diesem abh#ngigen Anspruch, bei wel-
cher samtliche &uBeren Schervorrichtungen (16,
17, 20) auf dem Scherkopfgestell (19, 60) vorgese-
hen sind.

Vorrichtung nach Anspruch 10 in Abh&ngigkeit von
Anspruch 2, bei welcher die duBere Schervorrich-
tung des Kurzhaarschneidsystems (16, 17) und die
als Langhaarschneider aufgebaute Rasiereinheit
(15), die aus der &uBeren Schervorrichtung (20), der
inneren Schervorrichtung {34), dem Vorspannele-
ment {45) und einem Kupplungselement (46)
besteht, auf dem Scherkopfgestell (19, 60) vorgese-
hen sind.

Vorrichtung nach Anspruch 10, bei welcher die rela-
tivbewegliche Rasiereinheit (15), die als Langhaar-
schneider ausgebildet ist und aus der &uBeren
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Schervorrichtung (20), der inneren Schervorrich-
tung (34) und zumindest einem Vorspannelement
(45) besteht, (iber ein Kupplungselement (46) an ein
weiteres Kupplungselement (23) gekuppelt ist, in
welchem zumindest ein Vorspannelement (33) vor-
gesehen ist, um die Relativbewegung zu ermégli-
chen.

Vorrichtung nach Anspruch 20 in Abhéngigkeit vom
Anspruch 2, bei welcher die beiden Enden der
Rasiereinheit (15), die als Langhaarschneider auf-
gebaut ist, beweglich in dem Scherkopfgestell (19,
60) gefahrt sind.

Vorrichtung nach Anspruch 10, bei welcher die rela-
tivbeweglichen Rasiereinheiten (13, 14, 15), die als
Kurzhaarschneider und Langhaarschneider ausge-
bildet sind, auf einem gemeinsamen Kupplungsele-
ment (23) angeordnet sind, welches direkt oder
indirakt mit dem Antriebsstift (6) gekuppelt werden
kann.

Vorrichtung nach Anspruch 10, bei welcher die
innere Schervorrichtung (34) der als Langhaar-
schneider ausgebildeten Rasiersinheit (15) von
einer U-fdrmigen, gebogenen &uBBeren Schervor-
richtung (20) umgeben ist.

Vorrichtung nach einem der voranstehenden
Anspriiche, bei welcher jede innere Schervorrich-
tung und jedes zugehtrige Vorspannelement inner-
halb der zugeordnetan Rasiereinheit so angebracht
ist, daf sie bzw. es als Teil von dieser entfernbar ist.

Vorrichtung nach Anspruch 24, bei welcher jedes
Vorspannelement (230, 240) zwischen der zugehd-
rigen Schervorrichtung und einer Halterung (90, 91)
auf der zugehtrigen Rasiereinheit arbeitet.

Vorrichtung nach Anspruch 24 oder 25, bei welcher
der Antrieb ein [Angliches Teil (6) aufweist, welches
s0 angsordnet ist, daB es sich innerhalb einer Aus-
nehmung siner Schervorrichtung befindet.

Vorrichtung nach Anspruch 26, bei welcher die Aus-
nehmung ein Schlitz (420) ist, der in Querrichtung
der Schervorrichtung langlich ausgebildet ist, um
aine QuerRelativbewegung des Antriebsteils und
der Schervorrichtung zu gestatten.

Vorrichtung nach Anspruch 27, bei welcher das
I&ngliche Teil ain gegabelter Stift (460) ist, der jewei-
lige Laschen (500, 520) aufweist, die in Schiitzen
jeweiliger Schervorrichtungen in Eingriff stehen.

Vorrichtung nach Anspruch 28, bei welcher der
gegabelte Stift einen Kopf in Form einer T-Stange
aufweist.
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Vorrichtung nach einem der Ansprdche 24 bis 29,
bei welcher jede Rasiereinheit hin- und herbeweg-

lich im wesentlichen parallel zur Vertikalachse des
Rasierergehauses angebracht ist.

Vorrichtung nach Anspruch 30, bei welcher zwei
Rasiersinheiten so angebracht sind, daB sie sich
gegenléiutig hin- und herbewegen kinnen.

. Vorrichtung nach Anspruch 31, hei welcher die

Rasiereinheiten auf gegentberliegenden Schen-
keln eines Parallelogrammgestinges angebracht
sind.

33. Vorrichtung nach einem der Anspriiche 24 bis 29,

35.

36.

37

bei welcher die Rasiersinheiten in bezug aufeinan-
der starr ausgebildet sind, um einen Scherkopf aus-
zubilden, der schwenkbeweglich auf dem
Rasierergehause angebracht ist.

. Vorrichtung nach Anspruch 33, bei welcher der

Scherkopf auf zwei gegendberliegenden Schenkeln
eines Parallelogrammgestanges angebracht ist.

Vorrichtung nach Anspruch 32 oder 34, bei welcher
das GestAnge zwei Quer-Laschenteile aufweist,
welche drehbeweglich an dem Rasierergehiuse
betestigt sind.

Vorrichtung nach Anspruch 35, bei welcher die
Quer-Laschenteils Winkelhebel bilden.

Vorrichtung nach einem der Anspriiche 24 bis 36,
bei welcher jede Schervorrichtung eine offene Basis
aufweist, von welcher mehrere nach auflen kon-
vexe, bogenfdrmige Brlicken-Scherkopfelemente
ausgehen, welche eine teilweise zylindrische Sche-
roberflache ausbilden, die heim Rasieren mit der
Innencberfliche der zugehdrigen &uBeren Scher-
vorrichtung zusammenarbeitet.

. Vorrichtung nach Anspruch 37, bei weicher jede

Schervorrichtung aufweist:

i) einen ersten Halterungstrager, der sich in
Langsrichtung der Schervorrichtung erstreckt
und erste Enden jeweiliger Brickenelemente
miteinander verbindet;

ii) einen zweiten Halterungstrager, der sich in
Langsrichtung der Schervorrichtung erstreckt
und zweite Enden jewsiliger Brickenelemente
miteinander verbindet; und

i) eine Aufnahmevorrichtung, zur Aufnahme
eines sich hin- und herbewegenden Antriebs,
wobei die Vorrichtung auf zumindest einem der
Halterungstrager angeordnet ist.
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Vorrichtung nach Anspruch 38, bei weicher die Auf-
nahmevorrichtung éin Joch autweist, welches auf
zumindest einem Trager angebracht ist.

. Vorrichtung nach Anspruch 39, bei welcher das oder

jedes Joch im Zentrum seines Trégers angebracht
ist.

Vorrichtung nach Anspruch 38 oder 39, bei welcher
das oder jedes Joch eine Offnung zur Aufnahme
eines Antriebsteils ausbildet.

Vorrichtung nach Anspruch 41, bei welcher die Off-
nung ein am Ende offener Schiitz ist.

Revendicatlons

1.

Appareil de rasage & sec, comprenant un entraine-
ment prévu dans un boftier (1), et au meins deux
unités de rasage paralldles (13, 14, 15), ayant cha-
cune un couteau extérieur respectif (16, 17, 20), et
un couteau intérieur respectit (21, 22, 34) en appui
contre celui-ci, at au moins un élément de poussée
(31, 32, 33), contre leque! I'unité de rasage (13, 14,
15) peut &tre rétractée pendant le rasage, caracté-
risé en ce que |'dlément de poussée (31, 32) del'une
des unités de rasage (13, 14) a une caractéristique
qui différe de I'élément de poussée (33) d'une autre
unité de rasage (15), de sorte que les unités de
rasage (13, 14, 15) se rétractent sur des distances
ditférentes pendant le rasage sous l'effet des
mémes forces.

Appareii selon la revendication 1, dans lequel cha-
que couteau extérieur (16, 17, 20) est monté de
maniére mobile dans un cadre de t&te de rasage
commun (19, €0).

Apparail selon l'une ou F'autre des revendications 1
ou 2, dans lequel chaque unité de rasage (13, 14,
15) posséde un dlémentde poussée (31, 32, 33, 45),
le couteau intérieur (21, 22, 34) étant maintenu en
engagement avec le couteau extérieur (16, 17, 20)
au moyen de I'effet de ressort dudit élément de
poussée.

Appareil selon I'une quelconque des revendications
précédentes, dans lequal on prévoit un seul élément
de poussée (31, 32, 33) dans chaque unité de
rasage (13, 14, 15).

Appareil selon I'une des revendications 1, 2 ou 3,
dans lequel I'une au moins des unités derasage (13,
14, 15) est pourvue d'un premier élément de pous-
$66 (33) pour permettre ledit mouvement, et d'un
élément de poussée additionnel (45) pour maintenir
l'engagement entre lesdits couteaux.
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10.

11.

12,

22

Appareil selon la revendication S prise en dépen-
dance de |a revendication 2, dans lequel ladite unité
de rasage (15) est montée élastiquement dans ledit
cadre de téte de rasage (19, 60) au moyen du pre-
mier élément de poussée (33).

Appareil selon la revendication 5 prise en dépen-
dance de la revendication 2, dans lequsl ladite unité
de rasage (13, 14, 15) comporte au moins un cou-
teau extérieur {20) monté élastiquement dans ledit
cadre de t&te de rasage (19, 60) au moyen du pre-
mier lément de poussée (33).

Appareil selon la revendication 5, dans lequel le pre-
mier élément de poussée (33) est agencé entre un
élément d'entralnement (6) et le couteau intérieyr
{34) de ladite unité de rasage (13, 14, 15).

Appareil selon 'une guelconque des revendications
précédentes, dans laquelle I'une au moins des uni-
tés de rasage (13, 14, 15) est construite sous la
forme d'un dispositif de coupe pour cheveux longs.

Appareil selon la revendication 9, dans lequel ledit
dispositit da coupe pour cheveux longs est prévu
entre deux unités de rasage (16, 17) construites
sous la forme de dispositifs de coupe pour cheveux
courts.

Appareil selon la revendication 10 prise en dépen-
dance de ia revendication 2, dans lequel les cou-
teaux extérieurs (16, 17) des unités de coupe pour
cheveux courts, ainsi que le couteau extérieur (20)
et le couteau intérieur (34) de I'unité de rasage de
coupe pour cheveux longs (15) sont montés de
fagon amovible sur ledit cadre de tdte de rasage (19,
60).

Appareil selon la revendication 2, ou selon 'une
quelconque des revendications précédentes prise
en dépendance de la revendication 2, dans lequel
les couteaux intérieurs (21, 22, 34) des unités de
rasage (13, 14, 15) peuvent &tre accouplés via au
meins un &lément d'accouplement (23) avec I'entral-
nement (6), et sont entourés par ledit cadre de tate
de rasage (19, 60) qui peut &tre raccordé au boitier

().

13. Appareil selon la revendication 2, ou selon I'une

14.

quelconque des revendications précédentes prise
en dépendance de la revendication 2, dans lequel
les unités de rasage (13, 14, 15) sont montées en
mouvement de pivotement autour d'un axe (X-X)
dans ledit cadre de t&te de rasage (19, 60) sur le
boftier (1).

Appareil selon 'une quelconque des revendications
précédentes, dans lequel chaque unité de rasage
est montée en mouvement de va-et-vient générale-



15.

16.

17.

18.

19.

21.

22,

23

ment paralidlement & l'axe vertical du corps de
rasoir.

Appareil selon la revendication 14, dans lequel deux
unités de rasage sont montées en mouvements de
va-et-vient contraires.

Appareil selon la revendication 15, dans laquelle les-
dites unités de rasage sont montées sur des mem-
bres opposés d'une tringlerie & paraliélogramme.

Appareil selon la revendication 2, ou selon 'une
quelconque des revendications précédentes prise
en dépendancede larevendication 2 dans lequel les
couteaux exiérieurs (16, 17, 20) des unités de
rasage (13, 14, 15) sont montés de fagon amovible
sur le cadre de t8te de rasage (19, 60).

Appareil selon la revendication 2, ou selon T'une
quelconque des revendications précédentes prise
en dépendance de la revendication 2, dans lequel
tous les couteaux extérieurs (16, 17, 20) sont prévus
sur le cadre de tdie de rasage (19, 60).

Appareil selon la revendication 10, prise en dépen-
dance de la revendication 2, dans lequel le couteau
extérieur du dispositif de coupe pour cheveux courts
(16, 17) et l'unité de rasage (15) construite sous la
forme d'un dispositif de coupa pour cheveux longs,
comprenant un couteau extérieur {20), un couteau
intérieur (34), un élément de poussée (45), etun alé-
ment d'accouplement (46), sont prévus sur ledit
cadre de t&te de rasage (19, 60).

Appareil selon la revendication 10, dans lequel
I'unité de rasage (15) relativement mobile et cons-
truite sous la forme d'un dispositif de coupe pour
cheveux longs, constituée d'un couteau extérieur
(20), d'un couteau intérieur (34) etd'au moins un élé-
ment de poussée (45), est accouplée au moyen dun
slément d'accouplement (46) & un autre élément
d'accouplement (23), dans lequel est prévu au
mains un élément de poussée (33) pour permettre
le mouvement relatif.

Appareil selon la revendication 20 prise en dépen-
dance de la revendication 2, dans lequel les deux
extrémités de I'unité de rasage (15) construite sous
la forme d'un dispositif de coupe pour cheveux
longs, sont guidées en déplacement dans le cadre
de t&te de rasage (19, 60).

Appareil selon la revendication 10, dans lequel les
unités de rasage relativement mobiles (13, 14, 15)
construites sous la forme de dispositifs de coupe
pour cheveux courts et de dispositifs de coupe pour
cheveux longs, sont agencées sur un éléement
d'accouplement commun (23) qui peut étre accou-
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24

plé directement ou indirectement & la tige d'entraf-
nement (6).

23. Appareil selon la revendication 10, dans lequel le

24.

couteau intérieur (34) de I'unité de rasage (15) cons-
truite sous la forme d'un dispositif de coupe pour
cheveux longs est entouré par un couteau extérieur
cintré en forme de U (20).

Appareil selon 'une quelconque des revendications
précédentes, dans lequel chaque couteau intérieur
et chaque élément de poussée associé est monté
dans 'unité de rasage associée de maniére & &tre
amovible en tant que partie de celle-ci.

25. Appareil selon la revendication 24, dans lequel cha-

26.

27.

29.

31.

32.

que élément de poussée (230, 240) agit entre lecou-
teau associé et un support {90, 91) sur [unité de
rasage associee.

Appareil selon I'une ou l'autre des revendications 24
et 25, dans lequel ledit entrainement comprend un
&lément aliongé (6) agencé de maniére & se placer
dans un évidement d'un couteau.

Appareil selon la revendication 26, dans lequel ladit
évidement est une fente (420) allongée dans la
direction transversale du couteau, pour permattre
un mouvement relatif latéral de I'élément d'entraine-
ment ef du couteau.

. Appareil selon |a revendication 27, dans lequel ledit

&lément allongé est une tige fourchue (460) ayant
des bras respectifs (500, 520) engagés dans des
fentes des couteaux respectifs.

Appareil selon la revendication28, dans lequel ladite
tige fourchue posséde une téte en forme deT

. Appareil selon l'une quelconque des revendications

24 3 29, dans lequel chaque unité de rasage est
montée en mouvement de va-et-vient généralement
paralidlement & I'axe vertical du boitier de rasoir.

Appareil selon la revendication 30, dans lequel deux
unités de rasage sont montées en mouvements de
va-et-vient contraires.

Appareil selon la revendication 31, dans lequel les-
dites unités de rasage sont montées sur des bras
opposés d'une tringlerie & parallélogramme.

33. Appareil selon l'une quelconque des revendications

24 & 29, dans laquelle lesdites unités de rasage sont
fixées l'une par rapport a l'autre pour former une tate
de rasage qui est montée en pivotement sur le bol-
tier de rasoir.




34.

35.

36.

37.

39.

40.

41.

42,

25 EP 0 618 853 B1

1

Appareil selon la revendication 33, dans lequel ladite

t4te de rasage est montée sur deux bras opposés
d'une tringlerie & parallélogramme.

Appareil selon 'une ou l'autre des revendications 32
et 34, dans lequel ladite tringlerie comprend deux
bras transversaux qui sont attachés en pivotement
sur le bo'tier de rasoir.

Appareil selon la revendication 35, dans lequel les
bras transversaux forment des leviers coudés.

Appareil selon I'une quelconque des revendications
24 3 36, dans lequel chaque couteau comporte une
base ouverte depuis laquelle s étendent une plura-
lité d'éléments de couteau en forme de pontets cin-
trés de maniére convexe vers l'extérieur, définissant
une surface de coupe partiellement cylindrique,
pour coopérer en cisaillement avec la surface inté-
rieure du couteau extérieur associé.

. Appareil selon la revendication 37, dans lequel cha-

que couteau cormprend :

i) une premiére poutre de support, qui s'étend
le long du couteau etqui relie ensemble des pre-
midres extrémités des éléments de pontets res-
pectifs;

ii) une seconde poutre de support, qui s'étend
le long du couteau et qui relie ensemble des
secondes extrémités des 6léments de pontets
respectifs ; et

iii) des moyens de réception pour recevoir un
entrainement en va-et-vient, lesdits moyens
étant placés sur I'une au moins des poutres de

support.

Appareil selon la revendication 38, dans lequel les-
dits moyens de réception comprennent un étrier
monté sur au moins une poutre.

Apparail selon la revendication 39, dans lequel cha-
que étrier est monté en position centrale sur sa pou-
fre.

Appareil selon I'une ou l'autre des revendications 38
et 39, dans lequel chaque étrier définit une ouver-
ture pour recevoir un élément d'entrainement.

Appareil selon la revendication 41, dans lequel ladite
ouverture est une fente ouverte & l'extrémité.
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