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(57) Abstract

A razor blade member (46) has a first planar portion (60) and a second planar portion (62) connected to the first planar
portion (60) by a transition bend region (66). The longitudinal edge (64) of the first planar portion (60) remote from the transition
region (66) is sharpened to a cutting edge. The blade member (46) also includes stress balancing deformation (68, 70) along the
longltudmal length of the planar portions and adjacent the transition region (66). The bow (74) of the second planar portion (62)
is less than 0.05 millimiter per centimeter length of blade member 46).




FOR THE PURPOSES OF INFORMATION ONLY
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international
applications under the PCT. '

AT Austria ES Spain MG Madagascar
AU Australia F1 Finland ML Mali

BB Barbados FR France MN Mongolia
BE Belgium GA Gabon MR Mauritania
BF Burkina Faso GB United Kingdom MW Malawi

BG Bulgaria GN Guinca NL _ Netherlands
BJ Benin GR Greece NO Norway

BR Brazil HU Hungary PL Poland

CA Canada IT ltaly RO Romania

CF Central Afcican Republic Je Japan . SD Sudan

CG Congo KP Democratic People’s Republic SE Sweden

CH Switzerland -~ of Korea SN Sencgal

(] Cate d’lvoire KR Republic of Korea SuU Sovict Union
CcM Cameroon LI Liechtenstein ™ Chad

CS  Czechoslovakia LK  SriLanka ) TG Togo

DE Germany LU Luxemboury . us United States of America
DK Denmark MC  Monaco

C -



WO 91/11300 : . : ' . PCT/US91/00138

10

15

20

25

SHAVING SYSTEM .

This invention relates to wet shaving systems,
and more particularly to razor blade assemblies for such
systems.

Razor blade assemblies in which the blade
shaving edge is movable in response to forces
encountered during shaving have been proposed. Examples
of such razor blade assemblies are shown in U.S. Patent
4,498,235. 1In shaving systems disclosed in that patent,
guard and blade members are independently movable in
response to shaving forces, and:each blade member has a
base portion and a cutting edge portion disposed at an
angle to the base portion. When,such blade members are
formed by bending a single piece of metal and the base o
and cutting edge portions are connected by a bend
transition region, longitudinal distortion is produced
which results in’ldngitudinal curvature in the base
portion and similar»longitudinaIFCUrQature in the
sharpened edge. Such 1ongitudina1 curvatures ("bow")
are undesirable, from a standpoint of shaving geometry,
and from the standpoint of reliable movement in response
to forces encountered during shaving and return to the
initial position when the shaving force is released.

In accordance with one'aspect of the
invention, there is provided a razor blade member that
has a first planar portion and a second planar portion
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connected to the first planar portion by a transition
bend region, and the longitudinal edge of the first
planar portion remote from the transition region being -
sharpened to a cutting edge. The blade member also
includes stress balancing deformation along the
longitudinal lethh of the planar portions and adjacent
the transition region. The bow of the second planar
portion is less than 0.05 millimeter per centimeter
length of blade member. '

' Whilerthe stress balancing deformation méy
take a variety of forms, in preferred embodiments, that
deformation is in the form of corrugations in the two
planar portions and do not extend through the transition
bend region, the corrugations in the first planar
portion extending the length of that portion and the
corrugations in the second planar portion terminating
about halfway along the length of that portion. In a
particular embodiment, the corrugations are of
undulating configuration and are equaily spaced along
the length of the blade member with adjacent peaks less

than two millimeters apart, and the dimension between

opposing peaks of the undulating corrugations being less
than about 0.2 millimeter. ‘

In a particular embodiment, the first planar
portion is disposed at an angle of less than 135 degrees
with respect to the second planar portion; the
transition region between the first and second blade
portions has a radius of less than one millimeter; the
blade member is a steel member that has a carbon content
of about 0.4 percent by weight, a chromium content of
about 13 percent by weight; and a hardness greater than
about 100 VON (Vickers Ocular Number).

In accordance with another aspect of the
invention, there is provided a razor blade assembly that
includes a body member; a blade member disposed in the
body member, the blade member having a first planar
portion and a second planar portion connected to the
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. first planar portion by a transition bend region, the

longitudinal edge of the first planar portion remote
from the transition region being sharpened to a cutting
edge, and stress balancingdeformation‘along the
longitudinal length of the planar portions and adjacent
the transition region; structure in the body member for
supporting the blade member for movemént relative to the
body member in response to forces encountered during (
shaving in a.direction alohg the plane of the second |
planar portion; and biasing structure in the body member
for urging the cutting edge of the blade member into a
reference position from which it is moved in response to
forces encountered during shaving. The bow of the -
cutting edge is less than 0.05 millimeter per centimeter
length of blade member.

In preferrea embodiments, the body member is a
one-piece molded member; the support structure includes
upstanding prgjectiogs‘integral with' the body member
that receive and guide the first planar portion of the
blade member; and the:biasing structure includes spring
finger structure inteéral with the body member. 1In a
particular embddimentk the assembly includes a second
blade member and a guard member, and the two blade
members and the guard members are resiliently mounted
for movement independently of one another relative to
the body member in*résponse to force encountered during
shaving.

Other features and advantages of the invention
will be seen as the foliowing description of a
particular embodiment progresses in conjunction with the
drawings in which:

Fig. 1 is a plan view of a razor blade
assembly in accordance with the invention;

Fig. 2 is a front elevational view of the
razor assembly shown in Fig. 1;

Fig. 3 is a sectional view taken along the
line 3-3 of Fig. 1; S
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- Fig. 4 is an enlarged side sectional
diagramhatic'view of a blade member employed in the
razor assembly of Fig. 1; and

' Fig. 5 is a diagrammatic top plan view of the

blade member shown in Fig. 4.

Description of Particular Embodiment
With reference to Figs. 1-3, blade assembly 10

includes molded plastic body member 12 with front and
back wall portions 14, 16 that are interconnected by end
wall portions 18, 20 and intermediate frame portions 22,
24 and 26. Back wall portion 16 includes surface 28

“that functions as a trailing skin engaging or “cap"

surface and receives an insert member 30 of shave
facilitating material. _ '

' As indicated in Fig. 3, formed in each end
wall portion is a leading slot 40 that receives guard
member 42; an intermediate slot 44 that receives first
blade member 46 and a trailing slot 48 that receives
second blade member 50. Retaining bands 52, 54 on end
walls 18, 26 secure members 42, 46 and 50 in slots 40,
44 and 48, respectively. Also formed integrally with
each end wall are inwardly extending spring fingers 56,
58 that bias blades 46, 50 upwardly into an initial or
reference position in engagement with retaining bands
52, 54. Further details of a razor assembly of this
type may be-had with reference to Jacobson U.S.

Patent 4,498,235. '

With reference to Figs. 4 and 5, each blade
member 46, 50 is manufactured of 0.1 millimeter thick
stainless steel of the foliowihg composition:

I Percent
Carbon 0.47-0.44
Chromium 13.0-14.0
Manganese 0.20-0.50
Silicon ~ 0.20-0.50
Molybdenum ' 1.15-1.35

the balance being essentially iron, the bladermember
having an hardness of about 98 VON. Each blade is about .
3.5 centimeters long and has a planar base or guide
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portion 60 that is about 0.2 centimeter long and a
planar second portion 62 that is about 0.1 centimeter
long and is disposed at an angle of about 112° to guide
portion 60. Portion 62 has sharpened longitudinal edge

64 and is connected to base portion 60 by transition

bend region 66 that has a radius 67 of about 0.4
millimeter. Formed in portions 60, 62 adjacent to but
not extending through transition region 66 are a series.

- of corrugations 68, 70 that have aligned peaks 72 spacéd

about one millimeter apart along the longitudinal length
of both the base portion 60 and the second portion 62.
Corrugations 68 extend the length of base portion 60
while corrugations 62 extend only about halfway along -
the length of portion 62, as indicated diagrammatically
in'Fig. 4. Corrugations 68, 70 distribute and balance
stresses formed by the bending of the blade stock at the
sixty-eight degree bend angle in transition region 66
such that the guide portion 60 is essentially Straight
(the "bow" 74 being less than 0.03 millimeter over the
3.5 centimeter length of the blade - as indicated by
triangles 76, 78). In contrast, a blade with no
corrugations or other stress balancing deformation has a
bow of about 0.1 millimeter over the 3.5 centimeter
blade length.

With reference again to Figs. 1 - 3, formed on

. intermediate frame portions 22 and 26 are a series of

upstanding projections 80, 82, 84, the front surface of
each projection 82 providing a vertical'guide surface
against which the base portion 60 of blade 46 slides and
the front surface of each projection 84 providing a
similar guide surface against which the base portion of
trailing blade 50 slides. Similar projections 90, 92,
94 and 96 are upstanding from intermediate frame portion
24. The rear surface of projection 90 cooperates with
the front surfaces of projectiéhs 92 and 94 to define a
guidance region for the base portion 60 of leading blade
46; and rear surfaces of projections 92 and 94 cooperate
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with the front surface of projéction 96 to provide a
central gui&ance'region_for the base portion of trailing
blade 50. _
Spring fingers 98, that are molded integrally-
with intermediate frame portions 24 and 26 and extend
outwardly in opposite directions, engage the lower

.surface of guard member 42 and bias that guard member

upwardly against the retaining bands 52, 54 in position
indicated in Fig. 3. |
Similarly, the blades 46, 50 with stress
balancing corrugations 68, 70 are received in the guide
passages defined by the upstanding projections 80-84 and
90-96; are biased upwardly against the retaining bands
52, 54 in position indicated ‘in Fig. 3 by spring fingers
56 and 58; and slide freely against the upward biasing
influence of those spring fingers in response to forces

encountered during shaving.

During a shaving operation, the second blade
50»trail§ the first blade 46 as the assembly travels
over the surface being shaved, and the guard 42 and
blades 46, 50 move independently of each other against
the bias of the spring fingers. .

While a particular embodiment of the invention
has been shown and described, various modification will
be apparent to those skilled in the art, and therefore
it is not intended that the invention be limited to the
disclosed embodiment, or to details thereof, and
departures may be made therefrom within the spirit and
scope of the invention.
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1. A razor blade member that 'has a first planar

portlon and a second planar portion, said second planar
portion being angularly offset from: said first planar
portion and connected to said first planar portion by a
‘transition region, the lonqitudinal'edge of said first
planar portion remote from said transition region being a
cutting edge, and stress balancing'deformation along the
longitudinal length of said planar ‘portions and adjacent
said transition reglon. »
2. A blade member according to claim 1, wherein said
blade member is a metal member. |
3. A blade member according to claim 1, wherein said
transition region between said first and second blade
portions has a radius of less than one millimeter.

4. A blade member ad&bidinguto;elaim 1, wherein said
first planar portion is disposed at an angle of less than
135 degrees with' respect to said second planar portion.

5. A blade member accordlng to claim 1, wherein the
said second planar portlon ‘has bow of less than 0.05
millimeter per centimeter length of blade member.

6. A blade member accordlng t6 claim 1, wherein sald
stress deformation adjacent said transition region ;s in the -
form of corrugations. o

7. A blade member according to claim 6, wherein said
corrugations are of uﬁdulating configuration and said
corrugations are spaced less than’tﬁo millimeters apart, the
dimension between opposing peaks of said undulating
corrugations being less than about 0.2 millimeter.

8. A blade membef*aeeordihg to claim 6, wherein said
corrugations are equally spaced along the length of said
blade member. i ‘

9. A blade member. accordlng to clalm 6, wherein said
blade member is a metal nmember, sald first planar portion is
disposed at an angle of less than 135 degrees with respect
to said second planar portlon, and sald tran51tlon region
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between said first and second blade portions has a radlus of
less than one millimeter. . _ .
"10. A blade member accoirding to claim 9, wherein said
blade_nember has a thickness of less than 0.3 millimeter,
and said second planar portion has bow of less than 0.05
millimeter per centimeter length of blade member.
11. A blade member according to claim 10, wherein said
.blade member is a steel member that has a carbon content of
about 0.4 percent by weight and a chromium content of -about
13 percent by weight and a molybdenum content of about 1. 25
percent by weight. _
12. . A razor blade assembly comprising a body member; a
blade member disposed in said body member, said blade member
having a first planar portion and a second planar portion,
said second planar portion being engularly'offset from said
: first.planar portion and connected to said first planar
portion by a transition bend region, the longitudinal edge
of said first planar portion remote from said transition
region being a cutting edge, and stress balancing
deformation along the longitudinal length of said planar
portions and'edjacent said transition region; structure in
said body member for supporting said blade member for
movement relative to said body member in response to forces
encountered during shaving in a direction along the plane of
the second planar portion; and biasing structure in said
body member for urging said cutting edge of said blade
member into a reference position from which it is moved in
response to forces encountered during shaving.
13. A razor blade assembly according to claim 12,
wherein said body member is a one-piece molded member; said
support structure includes upstending projections integral
with said body member that receive and guide said first
planar portion of said blade member; and said biesing
structure includes spring finger structure integral with
said body member. 7 _ -
14. A razor blade esseﬁbly'acbording to claim 13,
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wherein said assembly includes a guard member resiliently
mounted for movement independently of said blade member
relative to said body'member'in’responsé to forces
encountered dufing shaving; and a second blade member
resiliently mounted for movement independently of said blade
member relative to said body member in response to forces
_encountered during shaving, said second blade member having
a first planar portion and a second plahar portion connected
to said first planaf poftion by a transition bend region,
the longitudinal edge of said first planar portion remote

- from said transition region being sharpened to a cutting
edge, and stress balancing deformation along the
lbngitudinal length of said planar portions and adjacent
said transition region. ‘
15. A razor blade assembly according to claim 12,
wherein said cutting edge has bow of less than 0.05
millimeter per centimeter length of blade member.
16. A razor blade assembly according to claim 12,
wherein said stress deformation adjacent said transition
region is in the form of corrugations.
17. A razhr blade assembly according to claim 16,
wherein said blade member has a thickness of less than 0.3
millimeter, said second planar portion has bow of less than
0.05 millimeter per centimeter length of blade member, said
corrugations are of undulating configuration and are spaced
less than two millimeters épart, and the dimension between
opposing peaks of said undulatihg corrugations is less than
about 0.2 millimeter.
18. A razor blade'asseﬁbly-aecording to claim 17,
wherein said corrugations are equally spaced along the
length of said blade member. -
19. A razor blade assembly according to claim 18,
wherein said blade member is a steel member that has a
carbon content of about 0.4>pércent,by:weight, a chromium
content of about 13 pércent by weight, a molybdenum content
of about 1.25 percent by weight, and a hardness of at least
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about 100 VON; said first planar portion is disposed at an
'anéle of about 112 degrees with reépect to said second
- planar pértion; and said transition region between said
first and second planar portions has a radius of less than
one millimeter. ' A '

20. A razor blade assembly according to claim 19,
wherein said blade member has a thickness of about 0.1
"millimeter, and said second planar portion has bow of less
than 0.05 millimeter per centimeter length of blade member.
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