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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a hair removal
system.

BACKGROUND OF THE INVENTION

[0002] Depilating devices use one of two methods for
removing hair. In one method, the hair is cut, leaving the
roots intact beneath the skin surface. In the other method,
hair is removed by pulling it out from its roots.
[0003] There are several mechanisms for removing
hair according to the latter method. Disk mechanisms are
often used. In general, these mechanisms include discs
and associated pincer-like elements. When two pincer-
like elements are brought close together, hair is trapped
between them. The discs, which rotate and produce a
torque, then uproot the hair trapped between their asso-
ciated pincers. The pincer-like elements and their asso-
ciated discs move in unison and all pincer-like elements
within a fixed distance move close to their adjacent pin-
cer-like elements synchronously. The forces required in
such mechanisms are multiples of the number of pincers.
In some of these depilatory devices, the disc mecha-
nisms have cylindrical shapes.
[0004] Other depilating devices which use disc mech-
anisms employ a large spring with bearings connected
to its ends. In such devices, the spring presses on the
bearings producing a constant force which acts identi-
cally over all the disks and their associated pincer-like
elements. The magnitude of the force is the same
throughout the entire mechanism. The forces required in
such mechanisms are relatively small and the energy
required is not great.
[0005] Several of the proposed disk hair removal sys-
tems involve the use of tilted discs which come together
at a point to grasp one or more strands of hair. Other disc
mechanisms involve the use of cams to alternately bring
the discs together and apart, thereby trapping strands of
hair.
[0006] Various disc mechanisms are discussed in US
Pat. Nos. 4,935,024 to Dolev, 5,057,115 to Dolev,
5,190,559 to Gabion, et al, 5,797,925 to Heintke,
5,857,903 to Ramspeck, et al, 5,312,419 to Garenfeld,
et al, 5,196,021 to Kabla, 5,281,233 to Dolev, and
5,462,557 to Jordan, et al.
[0007] A depilatory device using a disk mechanism is
subject to several constraints. The pincer-like elements
associated with each disk must close quickly. The pres-
sure exerted by each contacting pair of pincers must be
neither too great nor too little. In the former case, the hair
would be cut, while in the latter case, the hair would slide
through without being pulled out at its roots. Typically, all
the pincers associated with a row of disks must contact
their adjacent pincers simultaneously. Lastly, the con-
tacting mechanism must be simple, operate reliably over

time, and be easy to maintain.
[0008] Presently, there is a need for a depilatory device
that is easy and inexpensive to assemble and to maintain
and which can uproot a greater number of hairs over a
larger area than is possible using prior art devices. In
addition, there is also an ongoing need for a depilating
device that reduces discomfort associated with hair re-
moval.

TERMINOLOGY

[0009] The terms "contacting" , "contact" and the like
are used interchangeably with the terms "brought close
to", "close", "closing" or other similar such expressions
when discussing the operation of the pinching surfaces
of the pincers described herein. It should be understood
that the pinching surfaces must be close enough to trap
hairs without cutting them before the hairs are uprooted.
No attempt at distinguishing between the different sets
of terms is intended and they are used synonymously
herein.
[0010] As used herein below, the terms "interlock" and
"engage" and words derived therefrom will be used in-
terchangeably in relation to the rotation-transferring pro-
trusion of a disk and its receiving recess on another ad-
jacent disk. No attempt at distinguishing between the dif-
ferent sets of terms will be made.

SUMMARY OF THE PRESENT INVENTION

[0011] It is an object of the present invention to provide
a depilator assembly that when aggregated into a series
of such assemblies in a shaving head provides a larger
contact area for shaving.
[0012] It is an object of the present invention to provide
a depilator assembly using a disk mechanism wherein
the pincers of the assembly are more accurately brought
into contact with each other.
[0013] It is yet another object of the present invention
to provide a depilator assembly that when aggregated
into a series of such assemblies in a shaving head pro-
duces less noise than other shaving heads.
[0014] A further object of the present invention is to
provide a depilator assembly that when aggregated into
a series of such assemblies in a shaving head is inex-
pensive to manufacture and maintain.
[0015] According to one aspect of the present inven-
tion, there is provided a depilator assembly for trapping
hair to be removed. The assembly includes an asymmet-
ric disk formed of two lobes and having a first and second
face. The disk includes a first and second sloping region
between the lobes with the first sloping region positioned
on the first face and the second sloping region positioned
on the second face. The disk also includes two or more
pressure-transferring protrusions formed and positioned
on the first face, one or more rotation-transferring protru-
sions formed on the first face, this latter protrusion dis-
placed at a predetermined angle and distance from the
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at least two pressure-transferring protrusions on the first
face, and two or more pressure-transferring protrusions
formed and positioned on the second face. On the second
face there are two or more spacer elements, the spacer
elements preventing the accumulation of debris between
adjacent disks and allowing for periodic tilting of the disks
when pressure is provided to the depilator assembly. The
second face also includes one or more recesses config-
ured to accommodate the one or more rotation-transfer-
ring protrusions of a similar disk. This arrangement allows
for a force transferring engagement, such that, in re-
sponse to a rotational force applied to the assembly, the
one or more rotation-transferring protrusions transfers
rotation to an adjacent assembly. The depilator assembly
also includes first and second pincers. Each of the pin-
cers has a plurality of arms, with each arm having a pinch-
ing surface at its extremity. The first pincer is positioned
along the sloping region on the first face while the second
pincer is positioned along the sloping region on the sec-
ond face. The pincers tilt synchronously in their respec-
tive sloping regions when pressure-transferring protru-
sions from similar disks in adjacent depilator assemblies
press on an arm of each of the pincers. This causes the
arms to contact each other, that is draw close to each
other, so that hair is trapped between their pinching sur-
faces.
[0016] In another embodiment of the assembly of the
present invention, the one or more rotation-transferring
protrusion are two rotation-transferring protrusions.
[0017] In yet another embodiment of the assembly of
the present invention the pincers are linear having two
arms. In some of these embodiments, the two pressure-
transferring protrusions on each of the faces of the disk
are positioned 180° apart. In other embodiments, when
the pincers are linear, each of the sloping regions slope
from the center of the disk in two directions, 180° apart
from each other.
[0018] In a further embodiment of the assembly of the
present invention, the pressure-transferring protrusions
are positioned proximate to the periphery of the asym-
metric disk
[0019] In still another embodiment of the assembly, the
disk may be made from a material chosen from a group
consisting of plastic, metal and rubber, and the pincers
may be made of metal.
[0020] In some embodiments of the assembly of the
present invention, pressure is provided by a spring. In
yet other embodiments, pressure may be provided by an
arcuate shaft.
[0021] In a further embodiment of the assembly of the
present invention, tilting of the pincers is effected along
an axis located within the disc, running through its center
and perpendicular to the long axis of the first and second
pincers.
[0022] In another aspect of the present invention there
is provided a device for removing hair. The device in-
cludes a housing and a shaving head. The shaving head
is fixedly positioned in the housing, and at least part of

the shaving head is arranged to engage an area of the
human body requiring depilation. The shaving head in-
cludes a plurality of generally disk-like depilator assem-
blies mounted on a shaft. Each of the assemblies in-
cludes an asymmetric disk formed of two lobes, and the
disk has a first and second face. The disk includes a first
and second sloping region between the lobes. The first
sloping region is positioned on the first face of the disk
and the second sloping region is positioned on the sec-
ond face of the disk. The disk also includes two or more
pressure-transferring protrusions formed and positioned
on the first face and one or more rotation-transferring
protrusions formed on the first face. The one or more
rotation-transferring protrusions are displaced at a pre-
determined angle and distance from the two or more
pressure-transferring protrusions. The second face of the
disk includes two or more pressure-transferring protru-
sions and two or more spacer elements. The spacer el-
ements prevent the accumulation of debris between ad-
jacent disks of the plurality of depilator assemblies. They
also allow for periodic tilting of adjacent disks when a
pressure-inducing element provides pressure to the plu-
rality of assemblies. The second face also includes one
or more recesses configured to accommodate the one
or more rotation-transferring protrusions of a similar disk
in an adjacent depilator assembly. This arrangement al-
lows for a force transferring engagement, such that, in
response to a rotational force applied to the assembly,
the one or more rotation-transferring protrusions trans-
fers rotation among the plurality of assemblies. Each disk
assembly also includes first and second pincers. Each
pincer has a plurality of arms, each arm having pinching
surfaces positioned at its extremity. The first pincer is
positioned along the sloping region on the first face of
the disk, and the second pincer being positioned along
the sloping region on the second face of the disk. The
pincers tilt synchronously in their respective sloping re-
gions, when pressure-transferring protrusions from sim-
ilar disks in adjacent assemblies periodically press on an
arm of each of the pincers. The pressure causes the arms
to contact each other, that is to draw close to each other
at their pinching surfaces, so that hair may be trapped
between the surfaces. The device also includes a motor
and gear drive in mechanical communication with the
shaft. The motor and gear drive provide a torque to the
plurality of assemblies with which to uproot hairs trapped
between the pinching surfaces when the latter are
brought into close proximity with each other.
[0023] In an embodiment of the device of the present
invention, the one or more rotation-transferring protru-
sions are two rotation-transferring protrusions.
[0024] In yet another embodiment of the device of the
present invention, the pincers are linear having two arms.
In some of these embodiments, the two pressure-trans-
ferring protrusions on each of the faces of the disk are
positioned 180° apart.
[0025] In a further embodiment of the device of the
present invention, the pressure-transferring protrusions
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are positioned proximate to the periphery of the disk.
[0026] In another embodiment of the device of the
present invention, the disk may be made from a material
chosen from a group consisting of plastic, metal and rub-
ber. The pincers may be made of metal.
[0027] In yet another embodiment of the device of the
present invention, each of the sloping regions slope from
the center of the disk in two directions, 180° apart from
each other.
[0028] In some embodiments of the device of the
present invention, the pressure-inducing element may
be a spring, while in others, it may be an arcuate shaft.
[0029] In still another embodiment of the device of the
present invention, tilting of the pincers is effected along
an axis located within the disc, running through its center
and perpendicular to the long axis of the pincers.
[0030] In yet other embodiments of the device, adja-
cent assemblies of the plurality of assemblies have their
pincers offset from each other by a predetermined
number of degrees. Generally, the offset is determined
by the positioning and spacing of the one or more rota-
tion-transferring protrusions in relation to the pincer axis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The present invention will be understood and
appreciated more fully from the following detailed de-
scription taken in conjunction with the drawings in which:

Fig. 1 is an exploded view of a depilator assembly
constructed according to an embodiment of the
present invention;
Figs. 2A and 2B are top and bottom views respec-
tively of the depilator assembly constructed accord-
ing to the embodiment in Fig. 1;
Figs. 3A and 3B are side-top and side-bottom views
respectively, showing the depilator assembly con-
structed according to the embodiment in Fig. 1;
Fig. 4A is a lateral view of a stack of three interlocking
depilator assemblies, the assemblies constructed
according to the embodiment in Fig. 1;
Figs. 4B and 4C are exploded views of the depilator
stack shown in Fig. 4A;
Figs. 5 is a lateral view of the pincers and disk during
operation, the pincers and disk constructed accord-
ing to the embodiment in Fig. 1;
Fig. 6A is an isometric view of a shaving head in-
cluding a plurality of depilator assemblies construct-
ed according to the embodiment in Fig. 1;
Fig. 6B is an exploded view of the shaver head shown
in Fig. 6A;
Fig. 7 is a cut-away view of a shaver constructed
using the shaver head illustrated in Figs. 6A-6B;
Fig. 8 is a view of a stack of depilator assemblies
constructed according to the embodiment in Fig. 1
showing the angular positioning of pressure-trans-
ferring protrusions in the stack;
Fig. 9A is a view of the operation of a stack of disk

assemblies constructed according to the present in-
vention; and
Fig. 9B are views of the operation of a depilator con-
structed according to prior art.

[0032] Similar elements in the Figures are numbered
with similar reference numerals.
[0033] It will be appreciated by persons skilled in the
art that the present invention is not limited by the drawings
and description hereinabove presented. Rather, the in-
vention is defined solely by the claims that follow.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0034] Reference is now made to Fig. 1 which shows
an exploded view of a depilator assembly, the assembly
generally referenced 10, constructed according to an em-
bodiment of the present invention.
[0035] Depilator assembly 10 in Fig. 1 includes a disk
30 and two pincers 20 and 20’. Each pincer 20 and 20’
is constructed linearly and has two arms 22 and 22’ joined
to a central section 24. In Fig. 1, central section 24 has
a generally circular shape but in other embodiments, oth-
er shapes are also possible. Extending from central sec-
tion 24 are two rotatable extensions 26. One pincer 20
is positioned on a first side of disk 30 while the other
pincer 20’ is positioned on a second side of disk 30.
[0036] At the end of each arm 22 and 22’ is a pinching
surface 132. When adjacent pinching surfaces 132 con-
tact each other, best seen in Figs. 4A and 5 below, they
can trap hair which is then torn out from their roots while
disk 30 rotates. At the end of each arm 22 and 22’ is a
trapping element 28 which assists in directing hair toward
pinching surfaces 132.
[0037] Disk 30 may be constructed of metal, plastic, or
rubber. Pincers 20 and 20’ may be constructed of metal.
[0038] Disk 30 is integrally formed of two lobes 31 and
31’. Two sets of protrusions 35 and 34 are positioned on
the side of disk 30 shown in Fig. 1. Protrusions 34 and
35 are typically integrally formed with disk 30. As will be
better seen when viewing and discussing Figs. 2A, 2B,
3A and 3B below, protrusions 35, hereafter called "rota-
tion-transferring protrusions", interlock with disk 30 of an
adjacent depilator assembly 10.
[0039] Protrusions 34, hereinafter called "pressure-
transferring protrusions", periodically contact and press
on the arms 22 and 22’ of a pincer 20 belonging to an
adjacent depilator assembly. As a result, pincer 20 tilts
toward a second pincer 20’ also associated with the ad-
jacent depilator assembly. This tilting is best illustrated
below in Figs 3B, 4A and 5. As can be noted in Fig. 1,
each of the pressure-transferring protrusions 34 extends
beyond the plane of disk 30.
[0040] Central section 24 of pincers 20 and 20’ is
shaped and sized to be disposed over a projecting hub
38 of disk 30. There are sized and shaped recesses 37
near hub 38 into which rotatable extensions 26 of pincers

5 6 



EP 1 703 821 B1

5

5

10

15

20

25

30

35

40

45

50

55

20 and 20’ fit, thereby holding the pincers in place. When
placed in recesses 37, rotatable extensions 26 can rotate
and allow pincers 20 and 20’ to tilt. As will be discussed
more fully below, rotatable extensions 26 are positioned
colinearly with the axis around which pincers 20 and 20’
tilt.
[0041] Projecting hub 38 is sized and shaped to be
mounted on a shaft 48 (seen in and discussed in con-
junction with Figs 6A and 6B below). The shaft 48 is po-
sitioned so that it passes through the plane of disk 30
substantially perpendicularly. Extending away from pro-
jecting hub 38 are slopes 36 in the region between lobes
31 and 31’. The slopes 36 are present on both sides of
disk 30 and they extend in the same general direction.
The slopes on both sides of disk 30 extend away from
hub 38 in two directions. They descend from the hub in
both directions forming linear ramp-like structures. The
ramp-like structures receive pincer 20 or 20’ when they
tilt. The construction of the slopes is best seen in Fig. 5
which will be discussed below.
[0042] Reference is now made to Figs. 2A and 2B in
which top and bottom views respectively of depilator as-
sembly 10 are shown. It is readily noted that the top (Fig.
2A) and bottom (Fig. 2B) surfaces of disk 30 of depilator
assembly 10 are not identical. The top surface (Fig 2A)
includes two pressure-transferring protrusions 34 and
two rotation-transferring protrusions 35. On the bottom
surface shown in Fig 2B, there are two pressure-trans-
ferring protrusions 34, two spacing elements 33 and two
recesses 32.
[0043] Recesses 32 receive and engage with the two
rotation-transferring protrusions 35 of an adjacent disk
belonging to a second depilator assembly. As will be de-
scribed below, this interlocking structure assists in trans-
ferring rotational motion between adjacent depilator as-
semblies 10 in the plurality of depilator assemblies posi-
tioned in a shaving head. The axis of rotation of the de-
pilator assembly 10 is substantially perpendicular to the
plane of the paper in Figs. 2A and 2B and proceeds
through a hole 38A in projecting hub 38.
[0044] Figs. 3A and 3B to which reference is now made
are two isometric, side-top and side-bottom views re-
spectively, of depilator assembly 10 constructed as de-
scribed above in conjunction with Figs. 2A and 2B. Figs.
3A and 3B correspond to side views of the views shown
in Figs. 2A and 2B respectively. The elements in Figs.
3A and 3B, as well as their operation, have been dis-
cussed in conjunction with Figs 1A-2B above; according-
ly, their description will not be repeated.
[0045] It should be noted that while lobes 31 and 31’
of disk 30 are generally identical, they are not symmet-
rical when reflected along a! plane running through hub
38 and recesses 37. They are also not symmetrical when
reflected along a plane running through hub 38 and
slopes 36. This is a result, inter alia, of the positioning
and number of protrusions 34 and 35, elements 33, re-
cesses 32 and the truncated edges 39 of lobes 31 and
31’, the need for the latter being obvious when viewing

Fig. 2B discussed above.
[0046] Reference is now made to Fig. 4A which shows
a stack of three interlocking depilator assemblies 10A,
10B and 10C, each assembly including a disk 30, 30’ and
30" and two pincers 20 and 20’. Reference is also being
made to Figs. 4B and 4C which represent exploded views
of Fig. 4A as viewed from the two sides of disks 30, 30’
and 30". The disk and pincers are constructed as shown
and described in conjunction with Fig. 1.
[0047] Fig. 4A shows how the pinching operation is
effected and how a hair may be trapped between con-
tacting pinching surfaces 132 when two pincers 20 and
20’ on a single assembly 10A are made to tilt toward each
other. As pressure-transferring protrusions 34 contact
proximate pincer arms 22 and 22’, they cause the arms
to move toward each other. This can be understood by
viewing Figs. 4B and 4C. Pincer arms 22 and 22’ of pin-
cers 20 and 20’ contact each other at flattened pinching
surfaces 132 (Fig. 4A), where hair is trapped. The trapped
hair is then torn from its roots and removed by a torque
operating on rotating depilator assembly 10A. The torque
is generated by a motor as discussed below.
[0048] It should be noted that pincers 20 and 20’ which
contact each other, both belong to a single depilator as-
sembly 10A (Fig. 4A), while pressure-transferring protru-
sions 34 belong to disks 30’ and 30" of adjacent depilator
assemblies 10B and 10C respectively. A pressure-trans-
ferring protrusion 34 on side A of disk 30’ presses on one
pincer arm 22 of pincer 20’ while a pressure-transferring
protrusion 34 on side B of disc 30" presses on a pincer
arm 22 of pincer 20. Pincer arms 22 and 22’ are visible
in Figs. 4B and 4C but are not visible in Fig. 4A.
[0049] Figs. 4A and 4B show that side B of disc 30’ of
depilator assembly 10B contains rotation-transferring
protrusions 35. Two recesses 32 are located on assem-
bly 10B’s second surface, side A, visible only in Fig. 4C.
These recesses engage with rotation-transferring protru-
sions 35 on side B of adjacent depilator assembly 10A.
On the second surface, side A, of disk 30 of depilator
assembly 10A are two recesses 32, visible only in Fig.
4C, which interlock with rotation-transferring protrusions
35 in Fig. 4B on side B of disk 30" of depilator assembly
10C. On the second side, side A, of disk 30" of depilator
assembly 10C are two recesses 32 (Fig. 4C) which in-
terlock with yet another depilator assembly (not shown).
The interlocking of adjacent depilator assemblies 10A-
10C allows for the smooth transfer of rotational motion
provided by a motor and gear drive along a series of
interlocked depilator assemblies positioned in a shaver
head. This transfer will be further discussed below in con-
junction with Figs. 6A and 6B.
[0050] Rotation-transferring protrusions 35 are posi-
tioned and spaced on discs 30, 30’ and 30" in a manner
which ensures that the pincers of adjacent stacked de-
pilator assemblies 10A, 10B and 10C are properly offset
one from another. In Figs. 4A, 4B and 4C the pincers of
the stack are spaced apart at an angle of 60°. Generally,
this allows for more pincers than in prior art. Accordingly,
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the rate of depilation is faster.
[0051] In Fig. 4C, two spacing elements 33 are shown.
These are positioned on side A of discs 30, 30’ and 30".
They function as spacers between adjacent disks 30 and
aid in preventing maintenance problems resulting from
deposits of hair, dirt, oil etc. which may accumulate during
use. Moreover, they function as pivots around which
disks 30 may tilt as a result of pressure exerted by spring
45. Spring 45 is best seen in Figs. 6A and 6B. Because
spring 45 is positioned so as to exert more pressure on
the top of the disks than on their bottom, disks 30 peri-
odically tilt around element 33 as they rotate. The position
of spacing elements 33 is such that the periodic tilt of
disks 30 is synchronized with pressure-transferring pro-
trusions 34 being aligned to press on pincers 20 and 20’.
The synchronization is such that pincers 20 and 20’ are
brought to their closed position when they are near the
portion of shaving head 49 (as seen in Figs. 6A, 6B and
7) exposed to a dermal region having hairs to be uproot-
ed.
[0052] Reference is now made to Fig 5 where a lateral
view of adjacent pincers 20 and 20’ related to disc as-
sembly 10 are shown. Fig. 5 is presented along line A-A
shown in Fig. 2A. As previously discussed, adjacent pin-
cers 20 and 20’ are operative to uproot a hair when pinch-
ing surfaces 132 are brought close to each other as
shown in Fig. 5. The pincers tilt around axis 131 shown
in Figs. 3A and 3B which runs through recesses 37. In
the present invention, no edge is required for tilting the
pincers. The pincers are tilted along slopes 36 which ex-
tend away from projecting hub 38. As described, tilting
occurs when pressure-transferring protrusions 34 of an
adjacent depilator assembly press on pincer arm 22 of
pincer 20 (or alternatively arm 22 of pincer 20’). The view
in Fig. 5 corresponds to closed pincers 20 and 20’ shown
in Fig. 4A with pinching surfaces 132 proximately posi-
tioned.
[0053] Fig. 6A, reference to which is now made, shows
a shaving head 49 including a plurality of depilator as-
semblies 10 having pincers 20, constructed as illustrated
in Figs. 1-5 and described in conjunction therewith. Shav-
ing head 49 includes a stack of nine depilator assemblies
10, a typical, but only exemplary and non-limiting,
number of such units. The stack is an expansion of the
three disk stack in Figs. 4A-4C. Depilator assemblies 10,
attached to shaft 48 are activated by motor 47 through a
gear drive 46. Shaft 48 is received within the central open-
ings 38A (see Figs. 2A-2B) of disks 30 in depilator as-
semblies 10. A biasing spring 45 holds the engaged in-
dividual depilator assemblies 10 tightly together, reinforc-
ing the protrusion-recess engagement mechanism de-
scribed above in conjunction with Figs. 4A-4C.
[0054] Gear drive 46 serves to convert the rotational
speed generated by motor 47 to the rotational speed re-
quired by the depilator assemblies 10. It is readily evident
to one skilled in the art that any of many different known
gear drives may be used.
[0055] There are two pressure disks 44 and 44’ at the

ends of shaving head 49 which transfer the pressure ex-
erted by spring 45 to the depilator assemblies 10. Be-
tween pressure disks 44 and 44’ and the plurality of de-
pilator assemblies 10 are two pressure bearings 43 and
43’. Bearings 43 and 43’ allow the series of depilator as-
semblies 10 to rotate without degrading disks 44 and 44’.
They also assist in transferring pressure from spring 45
and pressure disks 44 and 44’ to depilator assemblies
10. Both pressure disks 44 and 44’ and pressure bearing
43 and 43’ are positioned around shaft 48.
[0056] As readily seen in Fig. 6A, the positioning of
spring 45 on one side of the depilator assemblies, the
upper side, subjects that side to greater pressure than
the other side, the bottom side. Such pressure asymme-
try assists in transferring the forces from spring 45 to
pressure disks 44 and 44’ and pressure bearings 43 and
43’ to the series of depilator assemblies 10 in a fashion
which causes pressure-transferring protrusions 34 to pe-
riodically press on pincers 20 and 20’ of a depilator as-
sembly 10 forcing them to come together. As mentioned
previously, spacing elements 33 act as a pivot on which
disks 30 tilt allowing pressure-transferring protrusions 34
to periodically press on pincers 20 and 20’.
[0057] Figure 6B, to which reference is now made,
shows an exploded view of the shaving head 49 shown
in Figure 6A. For simplicity only one complete depilator
assembly is shown. Disk 61, the disk closest to topmost
gear 63 has projections 62 on its side proximate to top-
most gear 63. These projections interlock with recesses
(not shown) on gear 63 allowing the transfer of rotational
motion from gear drive 46 to the series of engaged de-
pilator assemblies 10 in shaving head 49.
[0058] Motor 47 in Figs. 6A and 6B may be of any suit-
able type known to those skilled in the art. As with other
electric shavers, motor 47 may be operated using any
convenient power source, such as house current and/or
a battery (not shown).
[0059] When the electric motor 47 is energized, the
shaving head is manipulated to move across a dermal
area having hair to be removed. As the series of inter-
locked depilating assemblies 10 is rotated by electric mo-
tor 47, pressure-transferring protrusions 34 (not shown)
periodically and synchronously press on the pairs of pin-
cers 20 and 20’ of the several depilator assemblies 10
included in the shaving head. Protrusions 34 bring pinch-
ing surfaces 132 (not shown) of pincers 20 and 20’ close
to each other, thereby trapping hair located between
them. All reference numerals referred to in this paragraph
refer to elements similarly labeled in Figs. 1-5.
[0060] Reference is now made to Fig. 7 which shows
a cut away view of a shaver 50 partly exposing a shaving
head 49 constructed as in Figs. 6A and 6B. The motor
47, gear drive 46, spring 45, pressure disks 44 and 44’,
and pressure bearings 43 and 43’ shown in Figs. 6A and
6B are not visible in Fig. 7 as they are hidden by gripable
housing 51. It is readily understood by one skilled in the
art that housing 51 may be constructed in any of many
different shapes using any of many materials known to
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those skilled in the art.
[0061] The pincers of a stack of depilator assemblies,
constructed according to the present invention, are
spaced apart by 60°. This is shown in Fig. 8 to which
reference is now made. Fig. 8 includes a stack of nine
depilator assemblies 10A-10I, a typical, but non-limiting,
number. Each disk in the stack is schematically set out
linearly with the location of the pincers identifiable. The
depilator assembly triads shown in Fig. 8 are equivalent
to a dyad of assemblies each having pincers of three
arms known in prior art. But because the present inven-
tion requires an extra depilator assembly, the span cov-
ered by the present invention’s triad exceeds that of a
prior art dyad when disk thickness is the same in both
cases. Using the triad configuration of the present inven-
tion increases the probability of encountering a hair for
uprooting by 50% over prior art.
[0062] As described above, the axis (item 131 in Figs.
3A and 3B) used to tilt pincers 20 is in the plane of disc
30, running through projecting hub 38 and recesses 37.
Because 1. the distance between the tilting axis and the
point of contact, i.e. the pinching surfaces 132, of a pair
of pincers is relatively long and because 2. no edge is
required for pivoting, the pincers in the present invention
contact each other more precisely than do pincers in prior
art assemblies. The resulting shave is closer than with
prior art assemblies and shavers, and shaving is less
painful.
[0063] A shaver employing depilator assemblies con-
structed according to the present invention uses a larger
number of discs for a given distance along the shaving
head than in prior art. As a result of the extra disks, each
pincer when closing needs to move through a shorter arc
than do pincers of prior art assemblies. A shorter arc
requires decreased acceleration on the part of the mov-
ing pincers (see Fig. 9A), resulting, inter alia, in a device
producing less noise.
[0064] A feature of the present invention is that the
pincers of one assembly is activated by the protrusions
of adjacent depilator assemblies.
[0065] The pressure-transferring protrusion and spac-
er asymmetry of the disks, also provide an advantage
over prior art.
[0066] Finally, it should be noted that rotary motion is
transferred from one disc to another more reliably be-
cause the rotation-transferring protrusions 35 are posi-
tioned at a greater radius than in prior art assemblies.
[0067] In the above embodiment, the shaft is an es-
sentially linear shaft. In another embodiment, the shaft
may be an arcuate shaft. This could be used with or with-
out spring 45 shown in Fig 6A. Because a fixed number
of depilator assemblies are present, the assemblies are
invariably brought closer together on the concave side
of the arc than on the convex side of the arc. This closer
positioning on the concave side brings pressure-trans-
ferring protrusions 34 into contact with pincers 20 of an
adjacent assembly forcing them into their closed, i.e. con-
tacting, position. The assemblies open when the pincers

are on the convex side of the arc.
[0068] Figs 9A and 9B are now introduced. Fig 9A
shows the effect of force P generated by spring 45 on a
series of depilator assemblies 10. The force is operative
on the top of disc assemblies 10 causing the distance D
to increase at the bottom and decrease at the top of the
disks. This can be contrasted with the prior art depilator
device in Fig. 9B which requires forces operative at both
the top and the bottom of the mechanism. Moreover, the
magnitude of the force required in Fig. 9B is larger than
the force required by the device shown in Figure 9A, a
schematic diagram of the present invention, where the
magnitude is a multiple of the disks being tilted.
[0069] It will be appreciated by persons skilled in the
art that the present invention is not limited by what has
been particularly shown and described herein above.
Rather the scope of the invention is defined by the claims
that follow:

Claims

1. A depilator assembly (10) for trapping hair for remov-
al, said assembly including:

an asymmetric disk (30) formed of two lobes (31,
31’) said disk (30) having a first and second face,
and including:

a first and second sloping region (36) be-
tween said lobes (31, 31’) said first sloping
region (36) being positioned on said first
face and said second sloping region (36)
being positioned on said second face of said
disk (30);
at least two pressure-transferring protru-
sions (34) formed and positioned on said
first face;
at least one rotation-transferring protrusion
(35) formed on said first face, displaced at
a predetermined angle and distance from
said at least two pressure-transferring pro-
trusions (34);
at least two pressure-transferring protru-
sions (34) formed and positioned on said
second face;
at least two spacer elements (33) formed
on said second face, said spacer elements
(33) being operative to prevent the accumu-
lation of debris between adjacent said disks
(30) and to allow for periodic tilting of said
disks (30) when pressure is provided to said
depilator assembly (10) and
said second face further having formed
therein at least one recess (32) configured
to accommodate said at least one rotation-
transferring protrusion (35) of a similar disk
of an adjacent depilator assembly in force
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transferring engagement, such that, in re-
sponse to a rotational force applied to said
assembly, said at least one rotation-trans-
ferring protrusion (35) is operative to trans-
fer rotation to said adjacent assembly; and

first and second pincers (20, 20’), each of said
pincers (20, 20’) having a plurality of arms (22,
22’) each arm having a pinching surface (132)
at its extremity, said first pincer (20, 22’) being
positioned along said sloping region (36) on said
first face, and said second pincer (20, 20’) being
positioned along said sloping region (36) on said
second face, and said pincers (20, 20’) tilting
synchronously in their respective sloping re-
gions (36) when pressure-transferring protru-
sions (34) from similar disks of adjacent depila-
tor assemblies press on one of said arms (22,
22’) of each of said pincers (20, 20’) thereby to
cause said arms (22, 22’) to contact each other
at their said pinching surfaces (122) trapping
hair therebetween.

2. A depilator assembly (10) according to claim 1
wherein said at least one rotation-transferring pro-
trusion (35) are two rotation-transferring protrusions
(35).

3. A depilator assembly (10) according to claim 1 or 2
wherein said pincers (20, 20’) are linear having two
arms (22, 22’).

4. A depilator assembly (10) according to any of claims
1 to 3, wherein said two pressure-transferring pro-
trusions (34) on each of said faces are positioned
180° apart.

5. A depilator assembly (10) according to any of claims
1 to 4, wherein each of said sloping regions (36)
slope from the center of said disk (30) in two direc-
tions, 180 apart from each other.

6. A depilator assembly (10) according to any of claims
1 to 5, wherein said pressure-transferring protru-
sions (34) are positioned proximate to the periphery
of said asymmetric disk (30).

7. A depilator assembly (10) according to any of claims
1 to 6, wherein said disk (30) is made from a material
chosen from a group consisting of plastic, metal and
rubber.

8. A depilator assembly (10) according to any of claims
1 to 7, wherein said pincers (20, 20’) are made of
metal.

9. A depilator assembly (10) according to any of claims
1 to 8, wherein the pressure provided to said assem-

bly is by a spring (45).

10. A depilator assembly (10) according to any of claims
1 to 9, wherein the pressure provided to said assem-
bly is by an arcuate shaft.

11. A depilator assembly (10) according to any of claims
1 to 10, wherein the tilting of said pincers (20, 20’)
is effected along an axis (131) located within said
disc (30) running through its center and perpendic-
ular to the long axis of said first and second pincers
(20, 20’).

12. A device for removing hair, the device including;
a housing (51).
a shaving head (49) fixedly positioned in said hous-
ing (51) at least a portion of said shaving head (49)
being arranged for operative engagement with an
area of the human body requiring depilation, said
shaving head (49) including;
a plurality of generally disk-like depilator assemblies
(10) according to any of claims 1 to 11 mounted on
a shaft (48) and
a motor (47) and gear drive (46) in mechanical com-
munication with said shaft (48) said motor (47) and
gear drive (46) providing a torque to said plurality of
assemblies (10) with which to uproot hairs trapped
between said pinching surfaces of said two pincers
(20, 20’) when said pinching surfaces are brought
into contact with each other.

13. A device according to claim 12 wherein adjacent as-
semblies of said plurality of assemblies (10) have
their pincers (20, 20’) offset from each other by a
predetermined number of degrees.

14. A device according to claim 13, wherein the offset is
determined by the positioning of the at least one ro-
tation-transferring protrusion (35) in relation to the
pincer (20, 20’) axis.

Patentansprüche

1. Enthaarungsanordnung (10) zum Einfangen von
Haaren zur Entfernung, wobei die Anordnung auf-
weist:

eine asymmetrische Scheibe (30) die aus zwei
Nocken (31, 31’) ausgebildet ist, wobei die
Scheibe (30) eine erste und zweite Oberfläche
aufweist, und aufweist:

einen ersten und zweiten schrägen Bereich
(36) zwischen den Nocken (31, 31’), wobei
der erste schräge Bereich (36) auf der ers-
ten Oberfläche angeordnet ist und der zwei-
te schräge Bereich (36) auf der zweiten
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Oberfläche der Scheibe (30) angeordnet ist;
mindestens zwei Druckübertragungsvor-
sprünge (34), die auf der ersten Oberfläche
ausgebildet und angeordnet sind;
mindestens ein Rotationsübertragungsvor-
sprung (35), der auf der ersten Oberfläche
ausgebildet ist, der um einen vorgegebenen
Winkel und Abstand von den mindestens
zwei Druckübertragungsvorsprüngen (34)
versetzt ist;
mindestens zwei Druckübertragungsvor-
sprünge (34), die auf der zweiten Oberflä-
che ausgebildet und angeordnet sind;
mindestens zwei Abstandelemente (33),
die auf der zweiten Oberfläche ausgebildet
sind, wobei die Abstandelemente (33) wirk-
sam sind, die Ansammlung von Ablagerun-
gen zwischen benachbarten Scheiben (30)
zu verhindern und ein periodisches Kippen
der Scheiben (30) zu ermöglichen, wenn
Druck auf die Enthaarungsanordnung (10)
bereitgestellt wird; und
wobei in der zweiten Oberfläche ferner min-
destens eine Aussparung (32) ausgebildet
ist, die konfiguriert ist, den mindestens ei-
nen Rotationsübertragungsvorsprung (35)
einer ähnlichen Scheibe einer benachbar-
ten Enthaarungsanordnung in einem Kraft-
übertragungseingriff aufzunehmen, so
dass als Reaktion auf eine Rotationskraft,
die auf die Anordnung ausgeübt wird, der
mindestens eine Rotationsübertragungs-
vorsprung (35) wirksam ist, um die Rotation
auf die benachbarte Anordnung zu übertra-
gen; und
einen ersten und zweiten Greifer (20, 20’),
wobei jeder der Greifer (20, 20’) mehrere
Arme (22, 22’) aufweist, wobei jeder Arm
eine Greiffläche (132) an seinem äußersten
Ende aufweist, wobei der erste Greifer (20,
20’) längs des schrägen Bereichs (36) auf
der ersten Oberfläche angeordnet ist und
der zweite Greifer (20, 20’) längs des schrä-
gen Bereichs (36) auf der zweiten Oberflä-
che angeordnet ist, und wobei die Greifer
(20, 20’) synchron in ihren jeweiligen schrä-
gen Bereichen (36) kippen, wenn Druckü-
bertragungsvorsprünge (34) aus ähnlichen
Scheiben von benachbarten Enthaarungs-
anordnungen auf einen der Arme (22, 22’)
von jedem der Greifer (20, 20’) drücken, um
dadurch zu bewirken, dass sich die Arme
(22, 22’) an ihren Greifflächen (132) gegen-
seitig berühren, wobei sie Haare dazwi-
schen einfangen.

2. Enthaarungsanordnung (10) nach Anspruch 1, wo-
bei der mindestens eine Rotationsübertragungsvor-

sprung (35) zwei Rotationsübertragungsvorsprünge
(35) sind.

3. Enthaarungsanordnung (10) nach Anspruch 1 oder
2, wobei die Greifer (20, 20’) linear sind und zwei
Arme (22, 22’) aufweisen.

4. Enthaarungsanordnung (10) nach einem der An-
sprüche 1 bis 3, wobei die beiden Druckübertra-
gungsvorsprünge (34) auf jeder der Oberflächen mit
einem Abstand von 180° angeordnet sind.

5. Enthaarungsanordnung (10) nach einem der An-
sprüche 1 bis 4, wobei jeder der schrägen Bereiche
(36) von der Mitte der Scheibe (30) in zwei Richtun-
gen geneigt ist, die 180° voneinander entfernt sind.

6. Enthaarungsanordnung (10) nach einem der An-
sprüche 1 bis 5, wobei die Druckübertragungsvor-
sprünge (34) nahegelegen zum Umfang der asym-
metrischen Scheibe (30) angeordnet sind.

7. Enthaarungsanordnung (10) nach einem der An-
sprüche 1 bis 6, wobei die Scheibe (30) aus einem
Material besteht, das aus einer Gruppe ausgewählt
ist, die aus Kunststoff, Metall und Gummi besteht.

8. Enthaarungsanordnung (10) nach einem der An-
sprüche 1 bis 7, wobei die Greifer (20, 20’) aus Metall
bestehen.

9. Enthaarungsanordnung (10) nach einem der An-
sprüche 1 bis 8, wobei der Druck auf die Anordnung
durch eine Feder (45) bereitgestellt wird.

10. Enthaarungsanordnung (10) nach einem der An-
sprüche 1 bis 9, wobei der Druck auf die Anordnung
durch eine gebogene Welle bereitgestellt wird.

11. Enthaarungsanordnung (10) nach einem der An-
sprüche 1 bis 10, wobei das Kippen der Greifer (20,
20’) längs einer Achse (131) bewirkt wird, die in der
Scheibe (30) angeordnet ist und durch ihre Mitte und
senkrecht zur langen Achse der ersten und zweiten
Greifer (20, 20’) verläuft.

12. Vorrichtung zum Entfernen von Haaren, wobei die
Vorrichtung aufweist:

ein Gehäuse (51),
einen Rasierkopf (49), der fest im Gehäuse (51)
angeordnet ist, wobei mindestens ein Abschnitt
des Rasierkopfes (49) zum wirksamen Eingriff
mit einem Bereich des menschlichen Körpers
eingerichtet ist, der eine Enthaarung benötigt,
wobei der Rasierkopf (49) aufweist:

mehrere im Allgemeinen scheibenförmige
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Enthaarungsanordnungen (10) nach einem
der Ansprüche 1 bis 11, die an einer Welle
(48) angebracht sind, und
einen Motor (47) und ein Zahnradgetriebe
(46) in mechanischer Verbindung mit der
Welle (48), wobei der Motor (47) und das
Zahnradgetriebe (46) ein Drehmoment auf
die mehreren Anordnungen (10) bereitstel-
len, mit dem Haare entwurzelt werden sol-
len, die zwischen den Greifflächen der bei-
den Greifer (20, 20’) eingefangen werden,
wenn die Greifflächen miteinander in Kon-
takt gebracht werden.

13. Vorrichtung nach Anspruch 12, wobei die Greifer
(20, 20’) von benachbarten Anordnungen der meh-
reren Anordnungen (10) voneinander um eine vor-
gegebene Anzahl von Graden versetzt sind.

14. Vorrichtung nach Anspruch 13, wobei der Versatz
durch die Anordnung des mindestens einen Rotati-
onsübertragungsvorsprungs (35) in Bezug auf die
Achse des Greifers (20, 20’) bestimmt wird.

Revendications

1. Dispositif de dépilation (10) permettant de saisir des
poils pour retirer ceux-ci, ledit dispositif comprenant :

un disque asymétrique (30) formé de deux lobes
(31, 31’), ledit disque (30) ayant une première
et une deuxième face, et présentant :

une première et une deuxième parties incli-
nées (36) entre les lobes (31, 31’), la pre-
mière partie inclinée (36) étant positionnée
sur la première face et la deuxième partie
inclinée (36) sur la deuxième face du disque
(30),
au moins deux saillies de transfert de pres-
sion (34) formées et positionnées sur la pre-
mière face ;
au moins une saillie de transfert de rotation
(35) formée sur la première face, décalée
d’un angle et d’une distance définis des au
moins deux saillies de transfert de pression
(34) ;
au moins deux saillies de transfert de pres-
sion (34) formées et positionnées sur la
deuxième face ;
au moins deux éléments d’espacement (33)
formés sur la deuxième face, lesdits élé-
ments d’espacement (33) étant destinés à
empêcher l’accumulation de débris entre
des disques (30) adjacents et permettre le
basculement périodique des disques (30)
quand une pression est exercée sur le dis-

positif de dépilation (10), et
au moins une cavité (32) étant ménagée
dans la deuxième face pour recevoir la ou
les saillies de transfert de rotation (35) d’un
disque semblable d’un dispositif de dépila-
tion adjacent par contact de transfert de for-
ce, de telle manière qu’en réaction à un ef-
fort de rotation appliqué sur le dispositif, la
ou les saillies de transfert de rotation (35)
exécutent un transfert de rotation au dispo-
sitif adjacent ; et
une première et une deuxième pinces (20,
20’), chacune desdites pinces (20, 20’)
comportant une pluralité de bras (22, 22’),
chaque bras présentant une surface de pin-
cement (132) à son extrémité, la première
pince (20, 20’) étant positionnée le long de
la partie inclinée (36) sur la première face,
et la deuxième pince (20, 20’) étant posi-
tionnée le long de la partie inclinée (36) sur
la deuxième face, et les pinces (20, 20’) bas-
culant de manière synchrone sur leur partie
inclinée respective (36) quand des saillies
de transfert de pression (34) de disques
semblables de dispositifs de dépilation ad-
jacents exercent une pression sur un des
bras (22, 22’) de chaque pince (20, 20’),
pour provoquer ainsi le contact des bras
(22, 22’) l’un avec l’autre sur leur surfaces
de pincement (132) en pinçant le poil entre
eux.

2. Dispositif de dépilation (10) selon la revendication
1, où la ou les saillies de transfert de rotation (35)
sont deux saillies de transfert de rotation (35).

3. Dispositif de dépilation (10) selon la revendication 1
ou la revendication 2, où les pinces (20, 20’) sont
linéaires à deux bras (22, 22’).

4. Dispositif de dépilation (10) selon l’une des revendi-
cations 1 à 3, où les deux saillies de transfert de
pression (34) sur chaque face sont décalées de 180°
l’une par rapport à l’autre.

5. Dispositif de dépilation (10) selon l’une des revendi-
cations 1 à 4, où chaque partie inclinée (36) est in-
clinée depuis le centre du disque (30) dans deux
directions décalées de 180° l’une par rapport à
l’autre.

6. Dispositif de dépilation (10) selon l’une des revendi-
cations 1 à 5, où les saillies de transfert de pression
(34) sont présentées à proximité de la périphérie du
disque asymétrique (30).

7. Dispositif de dépilation (10) selon l’une des revendi-
cations 1 à 6, où le disque (30) est en matériau sé-
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lectionné dans un groupe composé de plastique, mé-
tal et caoutchouc.

8. Dispositif de dépilation (10) selon l’une des revendi-
cations 1 à 7, où les pinces (20, 20’) sont en métal.

9. Dispositif de dépilation (10) selon l’une des revendi-
cations 1 à 8, où la pression est exercée sur le dis-
positif par un ressort (45).

10. Dispositif de dépilation (10) selon l’une des revendi-
cations 1 à 9, où la pression est exercée sur le dis-
positif par un arbre cintrée.

11. Dispositif de dépilation (10) selon l’une des revendi-
cations 1 à 10, où le basculement des pinces (20,
20’) est réalisé le long d’un axe (131) passant par le
centre du disque (30) à l’intérieur de celui-ci et per-
pendiculaire à l’axe de la longueur de la première et
de la deuxième pinces (20, 20’).

12. Système de dépilation, ledit système comprenant :

un boîtier (51) ;
une tête de rasage (49) logée fixement dans le
boîtier (51), au moins une partie de ladite tête
de rasage (49) étant disposée pour permettre
un contact actif avec une surface du corps hu-
main sujette à une dépilation, ladite tête de
rasage (49) comprenant :

une pluralité de dispositifs de dépilation (10)
généralement en forme de disque selon
l’une des revendications 1 à 11, montés sur
un arbre (48), et
un moteur (47) et un engrenage (46) en
liaison mécanique avec l’arbre (48), ledit
moteur (47) et ledit engrenage (46) trans-
mettant un couple à la pluralité de dispositifs
(10) permettant d’arracher les poils pincés
entre les surfaces de pincement des deux
pinces (20, 20’) quand lesdites surfaces de
pincement sont mises en contact l’une avec
l’autre.

13. Système selon la revendication 12, où les dispositifs
adjacents de la pluralité de dispositifs (10) ont leurs
pinces (20, 20’) décalées l’une de l’autre d’un nom-
bre de degrés défini.

14. Système selon la revendication 13, où le décalage
est déterminé par le positionnement de la ou des
saillies de transfert de rotation (35) par rapport à l’axe
de pince (20, 20’).
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