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formed with hair-entry apertures 6 and also com- prises peripheral portions
7 and 8 by which the The invention  relates to  a dry shaving
shear plate is secured to the holder. apparatus comprising a housing having
a holder        The cutter 4 comprises a carrier 9 and for for a shear
plate formed with hair-entry apertures    5    example, two cutting
elements 10 which are and a cutter which is rotatable about an axis of
adjustable relative to the carrier. At its radial end rotation which cutter
comprises a carrier with      11 each cutting element 10 has a cutting edge
12 cutting elements which are movable relative to      which extends
between the two axial ends 13 and the carrier and which at their radial
ends each     14 of the cutting element. comprise a cutting edge which
extends between    10   The carrier 9 comprises a spindle 15 and two two
axial ends of the cutting element, one axial    discs 16 and 17 mounted on
the spindle (Fig. 3). end being more advanced in the direction of
These discs are formed with substantially radial rotation than the other
axial end, and which cutter  recesses 18 and 19 respectively for the
cutting is partly surrounded by the shear plate, every      elements 10. At
the location of the discs 16 and 17 point of a cutting edge at the end of a
cutting    15   the cutting elements 10 are formed with slots 20 element of
the cutter, as it rotates, following, as  and 21 respectively. Pins 23
mounted in bores 22 part of a revolution, a constrained path defined by  in
the discs 16 and 17 extend through the slots 20 the shear plate and every
point of a cutting edge   and 21 and bridge the recesses 18, 19. In this
way following a circular free path about the axis of    the positions of
the cutting elements 10 relative to rotation when the radial ends are clear
of the    20   the carrier 9 are radially adjustable to a limited shear
plate.                                        extent. Pressure springs 24
are arranged between Such a dry-shaving apparatus isdisclosed infor    the
spindle 15 and the cutting elements 10 to example, US-A-3,710,442. At the
transition          exert outwardly directed radial forces on the where the
ends of the cutting elements in this      cutting elements 10. known
apparatus change over from the free path   25   The spindle 15 is supported
in the holder 2 so as to the constrained path the sudden contact
to be rotatable about the axis of the rotation 15'. between the cutting
elements and the shear plate    The housing 1 (Fig. 1 accommodates an
electric will give rise to undesired vibrations in the cutter,  motor 25
for driving the cutter 4. The rotation of which may lead to damage to this
cutter, the        the motor 25 is transmitted to the cutter 4 by shear
plate and other parts of the apparatus.  30   means of pulleys 26 and 27,
mounted on the It is the object of the invention to mitigate this  spindle
15 and the motor shaft 28 respectively, drawback and to this end the
invention is charac-   and a drive belt 29 tensioned around these terized
in that viewed in the direction of rotation  pulleys. at the more advanced
axial end of the axial end of    The cutting elements 10 which are not in
con- the cutting element the radius of a circular free   35   tact with the
shear plate 3 are urged outwards by path of the cutting edge is smaller
than the        the springs 24. The slots 20 (Fig. 3) are shorter distance
from the axis of rotation of the corre-    than the slots 21, in such a way
that the springs 24 sponding portion of the shear plate at the location
urge the cutting elements 10 less far radially where at said axial end the
free path changes into  outwards at the location of the disc 16 than at the
the constrained path.                         40   location of the disc 17.
As a result of this, the Special embodiments of the invention are
cutting edges 12 are situated on a conical surface. defined in the appended
subsidiary Claims.            The recesses 18 and 19 are offset from each
An embodiment of the invention will now be        other in the direction of
rotation so that in the described in more detail, by way of example, with
direction of rotation indicated by the arrow P the reference to the
accompanying drawings.      45   axial end 13 is more advanced than the
axial end In the drawings                                   14 of the
cutting element 10. The cutting edge 12 Fig. 1 is a schematic longitudinal
sectional view  consequently has a helical shape. of a dry-shaving
apparatus in accordance with the     When the cutter 4 is rotated a radial
end 11 of a invention.                                          cutting
element 10 will be in contact with the Fig. 2 is a part of a sectional view
taken of the    50   inner side 13 of the shear plate 3 during a part of a
line II-II in Fig. 1.                               revolution (Fig. 4).
During every revolution each Fig. 3 is an enlarged-scale perspective view
of   point of the cutting edge 12 of the cutting element the cutter used in
the embodiments shown in         10 will therefore follow a constrained
path which Figs. 1 and 2.                                      is
determined by the shear plate 3, and it will Fig. 4 is an enlarged-scale
schematic cross-   55   follow a free path when the end 11 is clear of the
sectional view similar to Fig. 2, showing the shear  shear plate. This free
path will be an arc of a circle plate and the cutter used in the embodiment
having a centre situated on the axis of rotation 15' shown in Figs. 1 to 3.
of the spindle 15. The dry-shaving apparatus shown in the Fig-         The
free path CA of a point A at the end 13 of a ures comprises a housing 1
with a holder 2 for a    60   cutting element 10 will have a radius RA
which is shear plate 3 and a cutter 4 which is rotatable     smaller than
the radius [err] of the free path [err] of 



relative to the shear plate and which is partly     point B at the axial
end 14 (see also Fig. 3). surrounded by the shear plate.
In Fig. 4 the free paths CA and CB are repre- The shear plate 3 comprises a
central portion 5,  sented by arcs of cicle shown in broken lines. The
curved as a circularly cylindrical surface and    65   central portion of
the shear plate is represented as    3               EP 0228128 B1
4 an arc of circle 5 having a central angle a of [err]   2. A shaving
apparatus as claimed in Claim 1, and a centre situated on the axis of
rotation 15'.  characterized in that in the free path the cutting
Thevalueofthe radius RKofthecentral portion5is      edges (12) of the
cutting elements (10) are dis- selected to lie between the values of [err]
and [err].    posed on a conical surface and the curved portion Forthe
direction of rotation P (Fig. 3) of the cutter    5    of the shear plate
(3) is shaped as a cylindrical 4 the axial ends 13 of the cutting elements
10 are  surface. more advanced and point A is the first point          3. A
shaving apparatus as claimed in Claim 1, reaching the central portion 5 of
the shear plate 3  characterized in that the free path the cutting from the
free path. Since RA is smaller than Rk or,  edges (12) of the cutting
elements (10) are dis- generally speaking, RA is smaller than the distance
10   posed on a cylindrical surface and the curved from the axis of
rotation 15' to the corresponding  portion of the shear plate (3) is shaped
as a conical portion of the shear plate 3 at the location where  surface.
the free path at the end 13 changes over to the       4. A shaving
apparatus as claimed in Claims 1, 2 constrained path, point A will
initially not be in  or 3, characterized in that the cutting elements (10)
contact with the inner side of the shear plate. The    15   are
manufactured as flat components of a sheet first contact between the
cutting edge 12 and the   material. inner side 30 of the portion 5 will be
obtained at the location of point C where the radius [err] of the free
Patentanspruche path is equal to [err]. As the rotation of the cutter 4
continues the pressure spring 24 will be com-   20
1.Trockenrasiergeratmiteinem Gehause (1) mit pressed and the cutting
element 10 will be tilted   einer Halterung (2) fOr eine Scherplatte (3)
mit until the entire cutting edge 12 engages againstthe
Haardurchgangs6ffnungen (6) und mit einem um inner side 30 of the portion 5
of the shear plate 3.  eine Drehungsachse (15) drehbaren Schneidele- For a
cutting element 10' this position is shown in  ment (4), das einen Trager
(9) mit Meil~eln (10) broken lines in Fig. 4. In this way a gradual contact
25   aufweist, die gegenuber dem Trager beweglich of the cutting element
with the shear plate is      sind und die an ihren radialen Enden je eine
obtained, thereby precluding vibration and colli-   Schneidkante (12)
aufweisen, die sich zwischen sion effects. Since every cutting element 10
is in  zwei axialen Enden (13, 14) des MeiBels erstrek- contact with the
shear plate 3 for only a part of a  ken, wobei das eine axiale Ende (13)
gegenuber revolution of the cutter 4, frictional losses are   30   dem
anderen axialen Ende (14) in der Drehrich- minimised. Itis obviousthatthe
same resultcan be    tung vorlauft, und wobei das Schneidelement (4)
obtained if the helically shaped cutting edges of   von der Scherplatte (3)
teilweise umgeben wird, the cutting elements are situated on a circularly
wobei jeder Punkt einer Schneidkante (12) am cylindrical surface and the
curved portion of the   Endes (1) eines MeiBels des Schneidelementes bei
shear plate has the shape of a conical surface.  35   Drehung als Teil
einer Umdrehung einer durch die Scherplatte (3) bestimmten Zwangsbahn folgt
und Claims                                              jeder Punkt einer
Schneidkante einer kreisrunden freien Bahn urn eine Drehungsachse folgt,
wenn 1. A dry shaving apparatus comprising a hous-     die radialen Enden
nicht an der Scherplatte anlie- ing (1) having a holder (2) for a shear
plate (3)   40   gen, dadurch gekennzeichnet, daB an dem in der formed with
hair-entry apertures (6) and a cutter   Drehrichtung gesehen vorlaufenden
axialen Ende (4) which is rotatable about an axis of rotation (15),  (13)
des Meig.els der Radius (RA) einer kreisrunden which cutter (4) comprises a
carrier (9) with cutting  freien Bahn der Schneidkante kleiner ist als der
elements (10) which are movable relative to the     Abstand der
Drehungsachse (15) von dem ent- carrier and which at their radial ends each
com-   45   sprechenden Teil der Scherplatte (3) an der Stelle, prise a
cutting edge (12) which extends between     wo an dem genannten axialen
Ende (13) die freie two axial ends (13, 14) of the cutting element, one
Bahn in die Zwangsbahn ubergeht. axial end (13) being more advanced in the
direc-      2. Rasiergerat nach Anspruch  1, dadurch tion of rotation than
the other axial end (14), and  gekennzeichnet, daB die Schneidkanten (12)
der which cutter (4) is partly surrounded by the shear   50    Meigel (10)
in der freien Bahn auf einem Kegel- plate (3), every point of a cutting
edge (12) at the  mantel liegen und der gekrummte Teil der Scher- end (11)
of a cutting element of the cutter, as it  platte (3) zylinderformig ist.
rotates, following, as part of a revolution a con-    3. Rasiergerat nach
Anspruch  1, dadurch strained path defined by the shear plate (3) and
gekennzeichnet, daB die Schniedkanten (12) der 



every point of a cutting edge following a circular   55    MeiBel (10) in
derfreien bahn auf einem Zylinder- free path about the axis of rotation
when the radial  mantel liegen und der gekrummte Teil der Scher- ends are
clear of the shear plate, characterized in  platte (3) kegelf6rmig ist.
thatviewed inthedirection of rotation atthe more      4. Rasiergerat nach
Anspruch 1, 2 oder 3, advanced axial end (13) of the cutting element the
dadurch gekennzeichnet, dal die meil.el (10) als radius (RA) of a circular
free path of the cutting    60   flache Elemente aus Plattenmaterial
hergestellt edge is smaller than the distance from the axis of  werden.
rotation (15') to the corresponding portion of the shear plate (3) at the
location where at said axial  Revendications end (13) the free path changes
into the constrained path.                                          65
1. Rasoir a sec comportant un boltier (1) muni 3    3              EP 0
228128  B1                      4 an arc of circle 5 having a central angle
a of 1500    2. A shaving apparatus as claimed in Claim 1, and a centre
situated on the axis of rotation 15'.   characterized in that in the free
path the cutting Thevalue of the radiusRKofthe central portion5is     edges
(12) of the cutting elements (10) are dis- selected to lie between the
values of [err] and [err].     posed on a conical surface and the curved
portion ForthedirectionofrotationP(Fig.3)ofthecutter    5    of the shear
plate (3) is shaped as a cylindrical 4 the axial ends 13 of the cutting
elements 10 are   surface. more advanced and point A is the first point
3. A shaving apparatus as claimed in Claim 1, reaching the central portion
5 of the shear plate 3  characterized in that the free path the cutting
from the free path. Since RA is smaller than Rk or,  edges (12) of the
cutting elements (10) are dis- generallyspeaking,RAissmallerthanthedistance
10   posed on a cylindrical surface and the curved from the axis of
rotation 15' to the corresponding   portion of the shear plate (3) is
shaped as a conical portion of the shear plate 3 at the location where
surface. the free path at the end 13 changes over to the        4. A
shaving apparatus as claimed in Claims 1,2 constrained path, point A will
initially not be in   or 3, characterized inthat the cutting elements (10)
contact with the inner side of the shear plate. The    is   are
manufactured as flat components of a sheet first contact between the
cutting edge 12 and the    material. inner side 30 of the portion 5 will be
obtained atthe location of point C where the radius Rc of the free
Patentanspruche path is equal to Rk. As the rotation of the cutter 4
continues the pressure spring 24 will be com-   20     1.
Trockenrasiergerat mit einem GehAuse (1) mit pressed and the cutting
element 10 will be tilted    einer Halterung (2) fOr eine Scherplatte (3)
mit until the entire cutting edge 12 engages againstthe
Haardurchgangsoffnungen (6) und mit einem um inner side 30 of the portion 5
of the shear plate 3.  eine Drehungsachse (15) drehbaren Schneidele- For a
cutting element 10' this position is shown in.  ment (4), das einen Trager
(9) mit Meil3eln (10) broken lines in Fig. 4. In this way a gradual contact
25   aufweist, die gegenuber dem Triger beweglich of the cutting element
with the shear plate is       sind und die an ihren radialen Enden je eine
obtained, thereby precluding vibration and colli-    Schneidkante (12)
aufweisen, die sich zwischen sion effects. Since every cutting element 10
is in   zwei axialen Enden (13, 14) des MeiBels erstrek- contact with the
shear plate 3 for only a part of a  ken, wobei das eine axiale Ende (13)
gegenuber revolution of the cutter 4, frictional losses are   30   dem
anderen axialen Ende (14) in der Drehrich- minimised. It is obvious thatthe
same result can be  tung vorlauft, und wobei das Schneidelement (4)
obtained if the helically shaped cutting edges of    von der Scherplatte
(3) teilweise umgeben wird, the cutting elements are situated on a
circularly    wobei jeder Punkt einer Schneidkante (12) am cylindrical
surface and the curved portion of the    Ende (11) eines MeiBels des
Schneidelementes bei shear plate has the shape of a conical surface.  35
Drehung als Teil einer Umdrehung einer durch die Scherplatte (3) bestimmten
Zwangsbahn folgt und Claims
jeder Punkt einer Schneidkante einer kreisrunden freien Bahn um eine
Drehungsachse folgt, wenn 1. A dry shaving apparatus comprising a hous-
die radialen Enden nicht an der Scherplatte anlie- ing (1) having a holder
(2) for a shear plate (3)   40   gen, dadurch gekennzeichnet, daB an dem in
der formed with hair-entry apertures (6) and a cutter    Drehrichtung
gesehen vorlaufenden axialen Ende (4)which is rotatable aboutan axis of
rotation (15),  (13) des MeiBels der Radius (RA) einer kreisrunden which
cutter (4) comprises a carrier (9) with cutting  freien Bahn der
Schneidkante kleiner ist als der elements (10) which are movable relative
to the      Abstand der Drehungsachse (15) von dem ent- carrier and which
at their radial ends each com-   45   sprechenden Teil der Scherplatte (3)
an der Stelle, prise a cutting edge (12) which extends between      wo an
dem genannten axialen Ende (13) die freie 



two axial ends (13,14) of the cutting element, one   Bahn in die Zwangsbahn
ubergeht. axial end (13) being more advanced in the direc-       2.
Rasiergerat nach Anspruch  1, dadurch tion of rotation than the other axial
end (14), and  gekennzeichnet, daB die Schneidkanten (12) der which cutter
(4) is partly surrounded by the shear   50   MeiBel (10) in der freien Bahn
auf einem Kegel- plate (3), every point of a cutting edge (12) at the
mantel liegen und der gekrummte Teil der Scher- end (11) of a cutting
element of the cutter, as it   platte (3) zylinderformig ist. rotates,
following, as part of a revolution a con-     3. Rasiergerat nach Anspruch
1, dadurch strained path defined by the shear plate (3) and
gekennzeichnet, dal die Schniedkanten (12) der every point of a cutting
edge following a circular   55    MeiBel (10) in derfreien bahn auf einem
Zylinder- free path about the axis of rotation when the radial  mantel
liegen und der gekrurmmte Teil der Scher- ends are clear of the shear
plate, characterized in   platte (3) kegelformig ist. that viewed in the
direction of rotation at the more   4. Rasiergerat nach Anspruch 1, 2 oder
3, advanced axial end (13) of the cutting element the   dadurch
gekennzeichnet, daB die meiBel (10) als radius (RA) of a circular free path
of the cutting    60   flache Elemente aus Plattenmaterial hergestellt edge
is smaller than the distance from the axis of   werden. rotation (15') to
the corresponding portion of the shear plate (3) at the location where at
said axial  Revendications end (13) thefree path changes into the
constrained path.                                           65     1.
Rasoir a sec comportant un boitier (1) muni 3    s               EP 0228128
B1                         6 d'un support (2) pour un peigne (3) pr6sentant
situ6e plus en avant, le rayon (RA) d'un trajet libre des ouvertures
d'entr6e de poil (6) et d'un organe    circulaire du tranchant est
inferieur a la distance de coupe (4) pouvant tourner autour d'un axe de
qui separe la partie correspondante du peigne (3) rotation (15) et
comportant un support (9) muni       de l'axe de rotation (15) a l'endroit
ob, 3 ladite d'6l6ments de coupe (10) qui peuvent etre    5    extremite
axiale (13), le trajet libre se continue par deplac6s par rapport A
celui-ci et qui, a leurs       le trajet force. extremit6s radiales,
presentent chacun un tran-         2. Rasoir A sec selon la revendication
1, caract6- chant (12) s'6tendant entre deux extr6mites           ris6 en
ce que, dans la trajet libre, les tranchants axiales (13, 14) de l'6l6ment
de coupe, extr6mites    (12) des 6lements de coupe (10) sont disposes sur
axiales dont I'une (13) est situes plus en avant que    10   une surface
conique et en ce que la partie courb6e I'autre (14) dans la direction de
rotation, ledit     du peigne (3) a la forme d'une surface cylindrique.
organe de coupe (14) 6tant partiellement entour6        3. Rasoir A sec
selon la revendication 1, caract6- du peigne (3), rasoir dans lequel, lors
de Ia         ris en ce que, dans le trajet libre, les tranchants rotation
de l'organe de coupe, chaque point d'un      (12) des elements de coupe
(10) sont disposes sur tranchant (12) a l'extremite (11) d'un 6l6ment de
15   une surface cylindrique et en ce quo la partie coupe de celui-ci suit,
comme partie d'un tour, un    courbea du peigne (3) a la forme d'une
surface' trajet force defini par le peigne (3) et chaque point  conique.
d'un tranchant suit un trajet libre circulairs autour   4. Rasoir a sec
selon la revendication 1, 2 ou 3, de l'axe de rotation lorsque les
extremites           caracterise en ce que les 6lements de coupe (10)
radiales sont degagees du peigne, caracterise en    20   sont r6alis6s sous
la forme d'el6ments plats de ce qu'A I'extr6mitM axiale (13) de l'61ment de
tole. coupe qui, vue dans la direction de rotation, est 25 30 36 40 45 50
55 60 65 4    


