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Description

[0001] This invention relates to safety razors and is
particularly concerned with safety razors of a form in-
cluding a handle and a blade assembly mounted to the
handle by an arrangement permitting movement of the
blade assembly relative to the handle. In the embodi-
ments of the invention described herein the blade as-
sembly includes at least one elongate blade with a
sharpened edge located between guard and cap surfac-
es, and a frame supporting the blade(s). However, the
invention is also applicable to razors having foils with
apertures provided with sharpened edges, rather than
elongate blades.

[0002] There have been various proposals for mount-
ing a blade assembly on a handle to allow movement of
the blade assembly with the intention of maintaining
conformity of the skin contacting parts with the skin sur-
face during shaving. For example, many razors current-
ly marketed have blade assemblies which are pivotable
about a longitudinal axes. In our prior patent application
No. GB-A-2116470, there is described a razor in which
the blade assembly is also pivotable about a transverse
axis. With the known constructions, however, the ability
of the blade assembly to follow the skin contours is re-
stricted by the limited degrees of freedom of the permit-
ted movement of the blade assembly relative to the han-
dle.

[0003] WO-A-8901394 as the closest prior art and
comprising the features of the preamble of claim 1 de-
scribes a safety razor in which a blade assembly is car-
ried on a razor handle which is provided with a pair of
spring-biased fingers having bearing surfaces at their
free ends, which bearing surfaces cooperate with com-
plementary surfaces formed on the underside of a frame
of the blade assembly so that the blade assembly can
pivot about a longitudinal axis. Additional securing fin-
gers prevent detachment of the blade assembly from the
handle. The fingers provided with the bearing surfaces
are movable independently of each other so that the
ends of the blade assembly are capable of movement
towards the handle at the same time or independently
of each other.

[0004] In accordance with the presentinvention there
is provided a razor having a handle and a blade assem-
bly mounted to the handle by an arrangement compris-
ing several spring suspension devices disposed to pro-
vide support for the blade assembly at discrete locations
so distributed that the blade assembly is moveable rel-
ative to the handle with several degrees of freedom in-
cluding (i) pivotal movement about a longitudinal axis,
(i) pivotal movement about a transverse axis and (iii)
translational movement in a downward direction sub-
stantially perpendicular to the plane defined by said lon-
gitudinal and transverse axes, characterised in that two
discrete support locations are spaced lengthwise of the
blade assembly and a further one of the discrete support
locations is spaced transversely from an axis connect-

10

15

20

25

30

35

40

45

50

55

ing said two discrete support locations.

[0005] The additional freedom of movement that can
be provided by an independent spring suspension sys-
tem enables the blade assembly to follow more closely
the contours of an area of skin being shaved. In partic-
ular the longitudinal pivotal axis and transverse pivotal
axes are not fixed at predetermined positions and they
are variably located due to the independent suspension
devices. In the case of a blade assembly incorporating
one or more elongate blades, movements of the blade
assembly in the longitudinal direction and in the rear-
ward direction are undesirable and the suspension de-
vices can be adapted to hold the blade assembly firmly
against translational movements in these directions.
[0006] The exact number of spring suspension devic-
es employed is not critical, but three being the minimum.
Conveniently four suspension devices are provided and
are located in oppositely disposed pairs, e.g. adjacent
the respective corners of a frame of the blade assembly.
The devices may consist of springs, such as integrally
moulded plastic springs, bow springs or wire torsion
springs, or may comprise struts with associated coil
compression springs.

[0007] The invention is applicable to razors having
permanently mounted blade assemblies, and to razors
with blade assemblies in the form of replaceable car-
tridges. In the latter case, the suspension devices could
be incorporated with the cartridge and have detachable
connections to the handle, or they may be fixed to the
handle and either detachably coupled directly to the car-
tridge or connected to a cartridge carrying member with
which the cartridge is releasably engageable, such as
by a sliding connection in a manner known per se.
[0008] Some particular embodiments of the invention
are described below with reference to the accompany-
ing drawings, in which:-

Figure 1 shows in perspective a first embodiment
of the invention;

Figure 2 is an underneath perspective view of a
shaving cartridge according to a second embodi-
ment of the invention;

Figure 3 shows the cartridge of Figure 2 in end view
and on an enlarged scale; and

Figure 4 is a perspective view of the third embodi-
ment of the invention.

[0009] Figure 1 illustrates the upper part of a razor
equipped with an independent suspension systemin ac-
cordance with the invention. Only the upper portion 1 of
the razor handle is shown, the lower portion, by means
of which the handle is gripped in the hand, having being
omitted as it is unimportant to the inventive concept.
Mounted to the upper handle portion is a cartridge 2 hav-
ing a generally rectangular frame 6 in which a pair of
elongate blades 3 with parallel edges positioned in tan-
dem are mounted between guard and cap surfaces 4
and 5 respectively.
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[0010] The blades may be fixedly mounted in the car-
tridge frame, or they may be movable, e.g. downwardly
against restoring forces exerted by return spring ele-
ments as known in the art. The cartridge 2 is connected
to the upper handle portion 1 by four independent sus-
pension devices respectively coupled to the cartridge
adjacent the comers of the cartridge frame. Each of the
suspension devices consists of a wire torsion spring 8
having a coiled section 9 with two arms 10, 11 extending
away from the coil at an acute angle with respect to each
other. The free ends of the arms 10, 11 are respectively
coupled to the handle and the cartridge for pivotal move-
ment about axes directed longitudinally of the cartridge.
Conveniently, inwardly bent arm portions are inserted
rotatably in holes provided in the ends of the upper han-
dle portion and the cartridge. The suspension springs 8
bias the cartridge to a rest position in which the cartridge
is positioned relative to the handle as shown in Figure
1. By virtue of the cartridge being independently and re-
siliently supported at four discrete points it has several
degrees of freedom for movement relative to the handle.
In particular, the cartridge can move from the rest posi-
tion under forces exerted on the cartridge during use by:

a) translational movement in the downward direc-
tion, indicated by arrow 12;

b) a downward displacement of the front part, or the
rear part, of the cartridge resulting in an effective
pivotal movement about an axis extending longitu-
dinally of the cartridge; and

c) a downward displacement of either end of the
cartridge resulting in an effective pivotal movement
or tilting about a transverse axis.

[0011] Of course these movements are not necessar-
ily distinct and they can occur in any combinations en-
abling the guard and cap surfaces to follow closely the
contours of the skin area over which they pass during
shaving. The cartridge is not constrained to pivot about
predetermined longitudinal and transverse axes fixed
relative to the razor handle, but the suspension springs
allow the cartridge to float so that the effective positions
of the pivotal axes are variable. The extent of permitted
movement does not need to be great.

[0012] One direction in which the cartridge is held
firmly against movement by the torsion springs 8 is lon-
gitudinally of the cartridge, i.e. parallel to the blade edg-
es. Also, translational movement in the rearward direc-
tion indicated by arrow 13 is also resisted, as is rearward
displacement of either end of the cartridge which would
result in an effective pivotal or yaw movement about an
axis extending in the downward direction.

[0013] In the second embodiment illustrated in Fig-
ures 2 and 3, the independent suspension devices con-
sist of four bow springs 28 arranged in opposed pairs.
The cartridge 22 includes a frame 6, in this case with
three blades 3 carried on blade carriers 33 guided for
movement in slots in the end walls of the frame, and
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urged upwardly by springs. The upper arm 31 of each
bow spring 28 has an L-shaped free end held firmly con-
nected to the cartridge frame by a clamp 34. As may be
seen clearly in Figure 2, the front and rear frame ele-
ments are provided with notches through which the up-
per arms 31 of the bow springs pass freely. The free
ends of the lower arms 30 of the bow springs form at-
tachment points for connection to the razor handle, e.g.
by a clamp arrangement which could be releasable to
facilitate replacement of the cartridge with attached sus-
pension springs.

[0014] It will be understood that although the bow
springs are located nearer the centre of the cartridge
than the ends, they provide for substantially the same
freedom of movement of the cartridge relative to the
handle as described above in relation to the first embod-
iment. In particular, the translational and angular move-
ments (a) to (c) explained above are permitted.

[0015] In Figure 4 there is shown an embodiment of
the invention in which the upper portion 51 of the handle
includes four bearing blocks 64 with longitudinal bores
in which axle pins 65 are rotatably received. The axle
pins have enlarged heads 66 at their outer ends with
transverse through bores 67. Generally upright struts 68
are slidably guided in the bores 67 and are provided
near their upper ends with flanges 69 which act as stops
for the upper ends of coil springs 70 to act against, the
springs being coaxially mounted on the struts and hav-
ing their lower ends resting on the axle pins. Thus, the
springs 70 urge the struts 68 upwardly to a rest position
in which enlargements or stop elements (not shown)
provided on the lower ends of the struts abut against the
enlarged heads 66 of the axle pins. The upper end of
each strut is rotatably and pivotally connected to the
frame 56 of the blade assembly or cartridge 52. (Only
the frame of the blade assembly is shown in Figure 1,
but it will be understood that it will include at least one
elongate blade as well as guard and cap surfaces as in
the previous embodiments.) Conveniently each strut 68
has an element, e.g. a ball fastened to its upper end and
received in a complementary slot 72 extending inwardly
from the adjacent end of the cartridge frame. At least
one pair of longitudinally aligned axle pins 65, and pos-
sibly both pairs, have eye members 75 keyed to their
inner ends and relatively strong tension springs 76 are
connected between these eye members and spring an-
chorages 77 fixed on the upper handle portion 51 for the
tension springs to bias the axle pins 65 to the illustrated
rotational positions in which the struts 68 are substan-
tially upright.

[0016] Theindependent spring suspension devices of
the razor of Figure 4 enable the cartridge 52 to move
away from the rest position to which it is biased by virtue
of the springs 70, 76, with the same freedoms of move-
ment (a) to (c) described with reference to Figure 1.
Downward displacement at each corner of the cartridge
is permitted by the spring 70 and associated slidably
guided strut 68 located adjacent that corner. A small de-
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gree of angular movement of the struts 68 is permitted
by rotation of the axle pins 65 about their axes against
the bias of the tension springs 76, such angular move-
ment being necessary to allow the cartridge to pivot
about a longitudinal axis. The springs 76 are strong
enough to resist rearward movement of the cartridge un-
der forces normally encountered during shaving. Longi-
tudinal movement of the cartridge is prevented by abut-
ment between the cartridge frame and the struts.
[0017] It will be understood that the illustrated razors
are exemplary embodiments of the invention and other
independent suspension systems are also possible
which can provide the several degrees of freedom of
cartridge movement to allow the contours of the skin to
be followed closely during shaving. While it is apparent
that modifications and changes can be made within the
scope of the present invention, it is our intention, how-
ever, only to be limited by the appended claims.

Claims

1. A safety razor having a handle and a blade assem-
bly (2; 22; 52) mounted to the handle by an arrange-
ment comprising several spring suspension devices
(8; 28; 68; 70) dispose to provide support for the
blade assembly (2; 22; 52) at discrete locations so
distributed that the blade assembly is movable rel-
ative to the handle with several degrees of freedom
including (i) pivotal movement about a longitudinal
axis, (ii) pivotal movement about a transverse axis,
and (iii) translational movement in a downward di-
rection substantially perpendicular to the plane de-
fined by the longitudinal and transverse axis, char-
acterised in that two discrete support locations are
spaced lengthwise of he blade assembly and a fur-
ther one of the discrete support locations is spaced
transversely from an axis connecting said two dis-
crete support locations.

2. A safety razor according to claim 1, wherein the
spring suspension devices urge the blade assembly
to a rest position from which said cartridge is move-
able according to any of the movements (i) to (iii) or
any combination of said movements.

3. A safety razor according to claim 1 or 2, wherein
there are four spring suspension devices (8; 28; 68;
70) arranged in opposed pairs.

4. A safety razor according to claim 3, wherein the
support locations are adjacent respective comers
of a frame of the blade assembly.

5. A safety razor according to any one of claims 1 to
4, wherein the suspension devices consist of spring
members (8;28).
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6. A safety razor according to claim 5, wherein the
spring members are bow springs (28).

7. A safety razor according to claim 5, wherein the
spring members are torsion springs (8).

8. A safety razor according to any one of claims 1 to
4, wherein the suspension devices comprise struts
(68) pivotally coupled to the blade assembly (52)
and compression springs (70) coaxial with the
struts.

9. A safety razor according to any one of claims 1 to
8, wherein the suspension devices are directly con-
nected to a blade assembly frame (6;56).

Patentanspriiche

1. Sicherheitsrasierer mit einem Griff und einer Klin-
genanordnung (2; 22; 52), die Uber eine Einrichtung
an dem Giriff befestigt ist, welche mehrere Feder-
aufhangungsvorrichtungen (8; 28; 68; 70) enthalt,
die Unterstitzung fir die Klingenanordnung (2; 22;
52) an getrennten Punkten schaffen kann, die so
verteilt sind, daR die Klingenanordnung gegeniiber
dem Griff mit mehreren Freiheitsgraden beweglich
ist, enthaltend (i) Schwenkbewegung um eine
Langsachse, (ii) Schwenkbewegung um eine Quer-
achse, und (iii) Translationsbewegung nach unten
im wesentlichen senkrecht zu der von der Langs-
und der Querachse bestimmten Ebene, dadurch
gekennzeichnet, dal® zwei getrennte Stitzpunkte
im Langsabstand von der Klingenanordnung ange-
ordnet sind und ein weiterer Stlitzpunkt im Querab-
stand von einer Achse angeordnet ist, die die bei-
den besagten Stiitzpunkte verbindet.

2. Sicherheitsrasierer nach Anspruch 1, in welchem
die Federaufhdngungsvorrichtungen die Klingen-
anordnung in eine Ruhelage dréangen, aus welcher
die besagte Kartusche bewegbar ist gemaR einer
der Bewegungen (i) bis (iii) oder in jeder Kombina-
tion besagter Bewegungen.

3. Sicherheitsrasierer nach Anspruch 1 oder 2, bei
welchem vier Federaufhangungsvorrichtungen (8;
28; 68; 70) vorgesehen sind, die in gegeniberlie-
genden Paaren angeordnet sind.

4. Sicherheitsrasierer nach Anspruch 3, bei welchem
die Stitzpunkte an die jeweiligen Ecken eines Rah-
mens der Klingenanordnung angrenzen.

5. Sicherheitsrasierer nach einem der Anspriiche 1
bis 4, bei welchem die Federaufhdngungsvorrich-
tungen aus Federgliedern (28) bestehen.
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6. Sicherheitsrasierer nach Anspruch 5, bei welchem
die Federglieder Bogenfedern (28) sind.

7. Sicherheitsrasierer nach Anspruch 5, bei welchem
die Federglieder Drehfedem (8) sind.

8. Sicherheitsrasierer nach einem der Anspriiche 1
bis 4, bei welchem die Aufhangungsvorrichtungen
Verstrebungen (68) enthalten, die schwenkbar mit
der Klingenanordnung (52) und Druckfedern (70)
verbunden sind, die koaxial zu den Verstrebungen
verlaufen.

9. Sicherheitsrasierer nach einem der Anspriche 1
bis 8, bei welchem die Aufhangungsvorrichtungen
unmittelbar mit dem Rahmen (6; 56) der Klingenan-
ordnung verbunden sind.

Revendications

1. Rasoir de s(reté possédant une poigné et un dis-
positif d'assemblage de lames (2 ; 22 ; 52) monté
sur la poignée au moyen d'un dispositif comprenant
plusieurs dispositifs de suspension a ressort (8 ;
28 ; 68 ; 70) destinés a supporter le dispositif d'as-
semblage de lames (2; 22 ; 52) a des emplace-
ments discrets distribués de fagon a ce que le dis-
positif d'assemblage de lames puisse se mouvoir
par rapport a la poignée avec plusieurs degrés de
liberté comprenant (i) un mouvement de pivotement
autour d'un axe longitudinal, (ii) un mouvement de
pivotement autour d'un axe transversal et (iii) un
mouvement de translation vers le bas sensiblement
perpendiculaire au plan formé par les axes longitu-
dinal et transversal, caractérisé en ce que deux em-
placements de support discrets sont espacés dans
le sens de la longueur du dispositif d'assemblage
de lames et qu'un autre emplacement de support
discret est espacé transversalement d'un axe re-
liant les dits deux emplacements de support dis-
crets.

2. Rasoir de sireté selon la revendication 1, dans le-
quel les dispositifs de suspension a ressort pres-
sent le dispositif d'assemblage de lames pour lui fai-
re prendre une position de repos a partir de laquelle
ladite cartouche peut se mouvoir en effectuant I'un
quelconque des mouvements (i) a (iii) ou une com-
binaison quelconque des dits mouvements.

3. Rasoir de slreté selon la revendication 1 ou 2, dans
lequel quatre dispositifs de suspension a ressort
(8 ;28 ;68 ; 70) sont disposés en paires opposées.

4. Rasoir de slreté selon la revendication 3, dans le-
quel le emplacements de support sont proches des
coins respectifs d'un cadre du dispositif d'assem-
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blage de lames.

Rasoir de sireté selon I'une quelconque des reven-
dications 1 a 4, dans lequel les dispositifs de sus-
pension sont composés d'éléments a ressort (8 ;
28).

Rasoir de sUreté selon la revendication 5, dans le-
quel les éléments a ressort sont des ressorts en for-
me d'arc (28).

Rasoir de slreté selon la revendication 5, dans le-
quel les éléments a ressort sont des ressorts a tor-
sion (8).

Rasoir de sireté selon I'une quelconque des reven-
dications 1 a 4, dans lequel les dispositifs de sus-
pension comprennent des éléments de compres-
sion (68) qui sontreliés de maniére pivotante au dis-
positif d'assemblage de lames (52) et a des ressorts
de compression (70) qui sont coaxiaux par rapport
aux éléments de compression.

Rasoir de sireté selon I'une quelconque des reven-
dications 1 a 8, dans lequel les dispositifs de sus-
pension sont directement reliés a un cadre du dis-
positif-d'assemblage de lames (6 ; 56).
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