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SHAVING RAZOR WITH MODULAR BLADE PAIRS

CROSS REFERENCE TO PROVISIONAL APPLICATION

This application is based upon and claims the benefit of priority from Provisional US
Patent Application 60/960,758 (Attorney docket No. 044210-0421) filed on October 12, 2007,

the entire contents of which are incorporated by reference herein.

TECHNICAL FIELD

The present disclosure relates to a shaving razor. The present disclosure has particular

applicability to multi-blade shaving razors.

BACKGROUND

In the manufacture of shaving razor cartridges, having multiple blades can increase the
smoothness and closeness of the shaving experience. However, this increase may also result in
an increase of parts required for the manufacture of such blades. In blades having multiple
blades that are attached to the cartridge platform at one anchor point, the number of different
blade sizes will be equal to the number of blades in the cartridge, due to the blade exposure and

shaving angle of the various blades.

Oldroyd et al., U.S. Pat. No. 4,063,354, discloses a shaving unit wherein a blade unit
comprises two blades separated by a spacer. A resiliently flexible metallic or plastic guard is
secured to the blade unit by spot welding or other means. However, the blade unit only has two
blades and thus, does not exhibit the beneficial effects of a multiple blade system of 4 or more

blades.
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The terms "blade exposure” and "shaving angle" represent geometrical relationships

between the blade and the shaving surface (i.e., the user’s skin). These terms as well as another
term commonly used in the art are defined as follows. First, the term "shaving plane” means the
plane tangent to skin engaging surfaces of the cartridge, sometimes referred to as a guard in front
of the blades and a cap behind the blades, which respectively engage the shaving surface before
and after engagement by the blade. Second, the term "blade exposure" means the distance by
which the blade edge projects forwardly of the shaving plane. Third, the term "shaving angle"
means the acute angle between a plane tangent to the cutting edge of the blade and the shaving

plane.

Another important aspect of a shaving razor is its ability to distribute lubricant equally to

each of the blades and to the face in order to facilitate the shaving experience.

Certain conventional razor cartridges (e.g. the Gillette Mach 3™) provide “wash
through” areas between the blades to allow lubricant to flow from the front to the rear of the
blades. However, this arrangement results in an uneven flow of lubricant to the blades. In
particular, the blades closest to the ground get adequate lubrication, while the blades farthest

from the guard do not.

Thus, further improvements in shaving technology are required to ensure an even

distribution of shaving aids to all of the blades and to the skin.

Another approach disclosed in prior art patents illustrates a blade cartridge comprising
two blades separated by a spacer with the blades and the spacer attached to a cap to form a

unitary assembly.
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SUMMARY OF THE DISCLOSURE

The present disclosure provides a novel blade cartridge designed to satisfy the
aforementioned needs. A novel feature of the present disclosure is the reduction in the number of
blade sizes required for the cartridge. In one embodiment of the present disclosure, a shaving
razor cartridge comprises a platform having a front edge and a back edge and a pair of opposing
side edges; and a plurality of main blades, each having a shaving edge, attached to the platform
in a stacked fashion such that the shaving edge of each of the main blades faces the front edge of
the platform. The main blades are arranged in a plurality of modular pairs, each modular pair
having a rigid spacer separating the blades; and each modular pair of blades is separately

attached to the platform.

In another embodiment of the present disclosure, each modular pair is comprised of one
major blade and one minor blade, the major blade being wider than the minor blade in a direction
from the front edge to the back edge of the platform, and the minor blade is disposed above the
major blade in the direction from the front edge to the back edge of the platform. In certain
embodiments, each modular pair of blades is cantilevered with respect to the spacer located

between the pair of blades.

In another embodiment of the present disclosure, the razor cartridge further comprises a
trimmer blade having a shaving edge, wherein the shaving edge is directed towards the back
edge of the platform at an 180 degree angle to that of the main blades, and the trimmer blade is
located closest to the back edge of the platform with respect to the other blades. Optionally, the
trimmer blade and the uppermost main blade comprise a modular pair without a separator in

between.
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In another embodiment of the present disclosure, each of the main blades and each spacer
has a through hole, and the platform has a pin for engaging the corresponding through hole of the
blades and spacer of one of the modular pairs for attaching the blades to the platform. The pin
optionally has an oval or rectangular shape corresponding to the shape of the through hole of the

blades and spacer in each modular pair.

In another embodiment of the present disclosure, the razor cartridge further comprises a
pair of opposing end caps at the side edges of the platform, extending from the front edge to the
back edge of the platform and enclosing the ends of the blades. The end caps optionally contain
areservoir for retaining a liquid, such as a fragrance, a lubricant, a botanical preparation, an
herbal preparation, a medicinal preparation or another preparation. The end caps also optionally

contain a lubricating element.

In another embodiment of the present disclosure, the platform has a comb-like segmented

blade guard structure disposed above and below the shaving edge the trimmer blade.

The platform optionally comprises a guard in front of the shaving edges of the main
blades, wherein the guard further comprises a primary guard rib arranged adjacent to and in front
of the shaving edge of the main blades; a guard member with a skin engaging surface thereon
arranged adjacent to and in front of the primary guard rib; and a soap bar element arranged in
front of the guard member, wherein said soap bar element contains a skin engaging surface for

retaining shaving aids.

In another embodiment of the present disclosure, the main blades optionally have one

through hole capable of allowing a lubricant to pass through the one through hole. The through



WO 2009/049216 PCT/US2008/079596

hole is optionally capable of directing the lubricant back toward a blade disposed rearward of the

blade in which the through hole is located.

In another embodiment of the present disclosure, the distance between the shaving edge
of any of the main blades from the shaving edge of an adjacent main blade is from 0.047 to 0.048
inches. Optionally, an angle formed by the plane of any of the main blades and the plane formed

by the shaving edges of the main blades is from 22 to 25 degrees.

The razor cartridge also optionally has a pivot point located between the shaving edges of
the two main blades located closest to the front edge of the platform. In addition, the razor
cartridge optionally comprises a lube strip behind the shaving edges of the main blades, wherein

the lube strip contains grooved portions for directing fluid towards the skin.

In another embodiment of the present disclosure, the razor cartridge further comprises a
cap member connected to the platform, the cap member having a skin-engaging surface located
rearwardly of the cutting edge of the uppermost main blade. The cap member optionally
comprises a press fit pin, having a grooved portion, for engaging with a hole in the platform.
The hole in the platform contains a ribbed portion for engaging the grooved portion of the press
fit pin, and the press fit pin and hole in the platform are capable of being friction welded. In
addition, the cap member optionally has a cut out portion aligned with the through hole in the

main blades.
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BRIEF DESCRIPTION OF THE DRAWINGS
Reference is made to the attached drawings, wherein elements having the same reference

numeral designations represent like elements throughout, and wherein:

Figure 1 is a front perspective view of a cartridge according to an embodiment of the

present disclosure.
Figure 2 is a rear perspective view of the cartridge of Fig. 1.
Figure 3 is a bottom perspective view of the cartridge of Fig. 1.
Figure 4A contains views of a major blade of the cartridge of Fig. 1.
Figure 4B contains views of a minor blade of the cartridge of Fig. 1.
Figure SA contains views of a platform of the cartridge of Fig. 1.
Figure 5B is a close-up view of part of the platform shown in Fig. 5B.
Figures 6A-J shows an assembly sequence of the cartridge of Fig. 1.
Figures 7A-7C are detail and cross-sectional views of portions of the platform of Fig. 5A.
Figure 8 shows components of the cartridge of Fig. 1.

Figures 9A-D contains a view of the trimmer guard ribs of another embodiment of the

present disclosure.

Figure 10 shows a schematic of flow paths of lubricant and liquid during operation of the

razor.
Figure 11A contains a view of the cap member and press fit pin

Figure 11B is a close up view of the press fit pin
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Figure 12A is a representation of the platform detailing the holes for a press fit pin.

Figure 12B is a close up view of a hole for a press fit pin.



WO 2009/049216 PCT/US2008/079596

DETAILED DESCRIPTION OF THE DISCLOSURE

According to the present disclosure, as shown in Figs. 1-3, SA, and 5B, a shaving
cartridge 100 is built on a platform 100a. In Fig. 1, the platform has a front edge where a guard
structure 130 is located, and a back edge where a lube strip 140 is located. In one embodiment,
the cartridge has main shaving blades 110a-e and a trimmer blade 120. The shaving edge of the

blades 110a-¢ are facing the front edge of the platform.

The main blades are arranged in modular pairs, such that each modular pair assembly
consists of two blades 110 separated by a spacer 190, as shown in Fig. 8. The blades of the
modular pair 210 consist of a major blade 210a and a minor blade 210b disposed above the

major blade 210a in a direction from the front edge to the back edge of the platform 100a.

The spacer is comprised of a rigid material, such as a hardened plastic. The blades are
cantilevered with respect to the spacer 190 located between the blades 210. The rigidity of the
spacer allows the spacer to restrain the downward motion of the blades, and provides a
straightening method longitudinally. Teeth optionally located on the spacer provide for further

control of the downward motion of the blades.

The modular blade pair and spacer have through holes by which the modular pair
assembly is attached to the platform. For example, as is seen in Fig. 8, the major blade 210a,
minor blade 210b and spacer 190 each have 7 oval through holes 220. Optionally, the through
holes have a rectangular shape. These through holes 220, also shown in Fig. 4A, are designed to
improve the fit of the blades to the platform with greater accuracy. The through holes 220 have
two types. One type labeled “A” is for fitting the blade over the staking pins 180. The through

hole labeled “B” is for flow of the lubricant and other liquids, discussed below.
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As shown in Figs. 5A and 7B, the platform 100a has three distinct blade seats 170a-c,
each with a row of staking pins 180. Staking pins 180 are tapered in a direction from the base of
the pin closest to the surface of the platform 100a to the tip of the staking pin 180. The through
holes 220 in the spacer 190 and blades 110 fit over the staking pins 180, which are then heat

welded in place to form a bulbous cap to hold the modular pair assembly in place.

The razor cartridge is optionally equipped with a trimmer blade. In Fig. 1, the trimmer
blade 120 and the uppermost shaving blade 110e are in the same plane; that is, their shaving
edges form an included angle of 180 degrees. The shaving edge of the trimmer blade 120 is
therefore directed toward the back edge of the platform 100a so that when shaving, the user can

rotate the razor 180 degrees to utilize the trimming feature of the razor.

The trimmer blade 120 can also be a part of the topmost modular pairs of blades.
However, the trimmer blade 120 is inserted over the staking pins in an opposite manner as that of
the main blades such that the shaving edge of the trimmer blade 120 faces the back edge of the
platform. In addition, the modular pair comprising the trimmer blade optionally does not

include a spacer 190 in the assembly.

The cartridge optionally has a comb-like segmented blade guard 150 structure disposed
above and below the shaving edge of the trimmer blade 120. As is shown in Fig. 9A, the blade
guard 150 has a series of ridged protrusions 250 above and below the plane of the trimmer blade
150 for the prevention of cuts and abrasions on the skin during trimming. The comb-like

segmented blade guard structure 150 permits effective trimming of both short and long hair.

The cartridge also has a guard 130 ahead of the main shaving blades 110. The guard
structure 130. As shown in Figs. 1 and 5B, a continuous control surface 130a is provided
adjacent to and ahead of the shaving edge of first blade 110a, and is called the primary guard rib.

-9.
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The exposure of the first blade 110a of the group of five main shaving blades is positive relative
to the primary guard rib 130a. The next structure ahead of rib 130a in the direction away from
the first shaving edge is a transverse row of virtual guard elements 130b, which do not interrupt
the continuous nature of the primary guard rib 130a. The virtual guard elements 130b assist the
flow of the skin over the primary guard rib 130a, thereby allowing more lubricants to reach the
first shaving edge (the edge of blade 110a) and reducing the pressure of the user’s skin against
this edge. The guard 130 also has a patterned elastomeric soap bar element 130c. The guard 130
provides an effective means for preventing cuts and abrasions caused by a razor blade being
repeatedly passed over the skin of a shaver. The guard provides the portions of the skin
engaging edges with a blade exposure that prevents overexposure of the blades to the skin, while

allowing the remainder of the skin engaging edges of the blade to provide a close shave.

The cartridge also has a rigid lube strip 140 behind the main shaving blades. The lube
strip 140 for the main shaving blades 110a-e also functions as the lube strip for the trimmer blade
120. In other words, lube strip 140 contacts the shaving surface both during shaving and during
trimming. The shave angle of the trimmer is about 26 to about 32 degrees; for example, about 30

degrees.

As shown in Fig. 9D, the lube strip 140 can optionally contain grooved portions 140A for
directing fluid towards the skin. These grooved portions 140A enhance flowthrough of lubricant
and moisture for subsequent shaving strokes, continuously reapplying moisture to the lube strip
140 to reactivate it. The grooved portions 140A are optionally aligned with the through holes

220 for greater circulation of the lubricant towards the blades and skin surface.

As shown in Figs. 4A and 4B, the blades also have a second series of through holes B

which have multiple flow paths for lubricant removed by each successive blade edge. These

-10 -
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through holes are configured to return a portion of the lubricant to the skin surface ahead of the
next blade edge. Thus, the blades towards the rear of the cartridge receive lubricant as well as
the front blades. The through holes are aligned in a direction from the front edge to the back
edge of the platform in order to allow for lubricant to more easily flow through and preventing
starvation of lubricant to the upper blades. This results in more equal distribution of lubricant to

all the blades as well as the skin.

The disclosed cartridge construction incorporates opposing end caps 160 that envelop the
cartridge ends to shield the blade corners, retain the cap ends, and provide changeable styling or
identification means. The end caps 160 optionally snap on to protect blade ends. In addition, the
end caps 160 optionally utilize a low friction material or coating to reduce abrasion in the
repeated passing of the razor over the skin surface. Optionally, the end caps 160 contain a
reservoir for retaining a liquid, such as a fragrance, a lubricant, a botanical preparation, an herbal

preparation, a medicinal preparation or another preparation.

The blades are shown being assembled to the platform with a spacer 190, best seen in
Fig. 8, between the first and second blades and a spacer between the third and fourth blades. The
flow through holes B in the blades permit lubricants to flow back to the skin after each blade
passes. The rear portion of the cartridge will therefore not be “starved” of lubricant during the
shaving process. This flow pattern of lubricant to the blades and skin is also shown in more
detain in Fig. 10. As can be seen, the design of the through holes allows for lubricant and other
liquids to flow by three distinct pathways - a path out of the rear of the cartridge 100 as shown by
the dotted line, a path directing the liquid back to the skin surface and in front of the blade
immediately to the rear of the through hole, and a path to the rear of the cartridge to wet the lube

strip.

-11 -
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in one embodiment, the blade span, shown as reference character “S” in Fig. 1, is
.047/.048 inches. The shave angle of the cartridge is from about 22 to about 25 degrees; for
example, 23.5 degrees. The exposure of the first blade 110a to the adjacent continuous control

surface 130a is positive, while exposure to the virtual guard elements 130b is negative.

The cartridge pivot point P, as shown in Fig. 3, is between the first and second shaving
edges (i.e., between the edges of blades 110a and 110b). Thus, not all the shaving edges are on

the same side of the pivot point P. In one embodiment, the cartridge pivot range is 40 degrees.

The razor cartridge optionally further comprises a cap member 240 connected to the
platform 100a. The cap member stabilizes the blades of the cartridge on the platform. As shown
in Fig. 11A, the cap member comprises a series of press fit pins 150, which engage with
openings in the back edge of the platform. The press fit pins optionally contain a groove 240a
(see, Fig. 11B) which engages with a rib 270 in the opening 260 (see, Figs. 12A and 12B) in the
back edge of the platform 100a for further stability when attaching the cap 240 to the platform

100a. The cap optionally is friction welded to the platform 100a during attachment.

-12-
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EXAMPLE

Fig. 6 shows a graphic representation of the steps-by-step process of manufacturing the

cartridge of one embodiment of the present disclosure.

Fig. 6a shows the platform 100a featuring the three stepped levels 170a-c for blade
attachment and the guard 130 on the front edge of the platform. In Fig. 6b, a major blade 210a
and spacer 190 are placed on the platform by aligning the staking pins with the oval through
holes in the blade and spacer. Fig.6¢ shows the placing of a minor blade 210b on the same set of
staking pins 180 to form the first modular pair assembly followed by staking the pins to firmly

attach the modular pair assembly to the platform.

Figs. 6d-f repeat the modular pair placing and pin staking to form the second modular
pair assembly and attachment thereof to the platform. In Figs. 6g-h, a third modular pair is
formed, but without a spacer in between the blades. The 6th blade is placed in an opposite
direction as the previous 5 blades to form the trimmer blade 120. Fig. 6i shows the placing of
the cap member 240 with grooves 240a on the back edge of the platform 100a to secure the
blades, followed by the placing of end caps 160 in Fig. 6j to cover the side edges of the blades to

prevent injury during shaving and further securing of the blades.

Only an exemplary embodiment of the disclosed cartridge and but a few examples of its
versatility are shown and described in the present disclosure. It is to be understood that the
present disclosure is capable of use in various other combinations and environments and is
capable of changes or modifications within the scope of the inventive concept as expressed

herein.

-13 -
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The present disclosure can be practiced by employing conventional materials,
methodology and equipment. Accordingly, the details of such materials, equipment and
methodology are not set forth herein in detail. In the previous descriptions, numerous specific
details are set forth, such as specific materials, structures, chemicals, processes, etc., in order to
provide a thorough understanding of the present disclosure. However, it should be recognized
that the present disclosure can be practiced without resorting to the details specifically set forth.
In other instances, well known processing structures have not been described in detail, in order

not to unnecessarily obscure the present disclosure.

-14 -
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CLAIMS

What is claimed is:

1. A shaving razor cartridge comprising:
a platform having a front edge and a back edge and a pair of opposing side edges;

a plurality of main blades, each having a shaving edge, attached to the platform in a
stacked fashion such that the shaving edge of each of the main blades faces the front edge of the

platform;

wherein the main blades are arranged in a plurality of modular pairs, each modular pair

having a rigid spacer separating the blades; and

wherein each modular pair of blades is separately attached to the platform.

2. The razor cartridge of claim 1, wherein each modular pair is comprised of one major
blade and one minor blade, the major blade being wider than the minor blade in a direction from
the front edge to the back edge of the platform, and the minor blade is disposed above the major
blade in the direction from the front edge to the back edge of the platform.

3. The razor cartridge of claim 1, wherein each modular pair of blades is cantilevered

with respect to the spacer located between the pair of blades.

4. The razor cartridge of claim 1, further comprising a trimmer blade having a shaving
edge, wherein the shaving edge is directed towards the back edge of the platform at an 180
degree angle to that of the main blades, and the trimmer blade is located closest to the back edge

of the platform with respect to the other blades.

S. The razor cartridge of claim 4, wherein the trimmer blade and the uppermost main

blade comprise a modular pair.

-15 -
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6. The razor cartridge of claim 1, wherein each of the main blades and each spacer has a
through hole, and the platform has a pin for engaging corresponding through hole of the blades

and spacer of one of the modular pairs for attaching the blades to the platform.

7. The razor cartridge of claim 6, wherein the pin has an oval or rectangular shape

corresponding to the shape of the through hole of the blades and spacer in each modular pair.

8. The razor cartridge of claim 1, further comprising:

a pair of opposing end caps at the side edges of the platform, extending from the front

edge to the back edge of the platform and enclosing the ends of the blades.

9. The razor cartridge of claim 8, wherein said end caps contain a reservoir for retaining

a liquid.

10. The razor cartridge of claim 9, wherein said liquid is a fragrance, a lubricant, a

botanical preparation, an herbal preparation, a medicinal preparation or another preparation.

11. The razor cartridge of claim 8 wherein said end caps further contain a lubricating

element.

12. The razor cartridge of claim 4, wherein the platform has a comb-like segmented

blade guard structure disposed above and below the shaving edge the trimmer blade.

13. The razor cartridge of claim 1, wherein the platform comprises a guard in front of the

shaving edges of the main blades, wherein the guard further comprises:

-16 -
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a primary guard rib arranged adjacent to and in front of the shaving edge of the main
blades;

a guard member with a skin engaging surface thereon arranged adjacent to and in front of

the primary guard rib; and
a soap bar element arranged in front of the guard member,

wherein said soap bar element contains a skin engaging surface for retaining shaving

aids.

14. The razor cartridge of claim 1, wherein said main blades further have one through

hole capable of allowing a lubricant to pass through the one through hole.

15. The razor cartridge of claim 14, wherein said through hole is capable of directing the
lubricant back toward a blade disposed rearward of the blade in which the through hole is

located.

16. The razor cartridge of claim 1, wherein the distance between the shaving edge of any
of the main blades from the shaving edge of an adjacent main blade is from 0.047 to 0.048

inches.

17. The razor cartridge of claim 1, wherein an angle formed by the plane of any of the
main blades and the plane formed by the shaving edges of the main blades is from 22 to 25

degrees.

18. The razor cartridge of claim 1, wherein the cartridge has a pivot point located
between the shaving edges of the two main blades located closest to the front edge of the

platform.

-17 -
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19. The razor cartridge of claim 1, further comprising a lube strip behind the shaving
edges of the main blades, wherein the lube strip contains grooved portions for directing fluid

towards the skin.

20. The razor cartridge of claim 14, further comprising a cap member connected to said
platform, said cap member having a skin-engaging surface located rearwardly of said cutting

edge of the uppermost main blade.

21. The razor cartridge of claim 20, wherein said cap member contains a press fit pin,
having a grooved portion, for engaging with a hole in the platform, the hole in the platform

contains a ribbed portion for engaging with the grooved portion of the press fit pin, and

wherein the press fit pin and hole in the platform are capable of being friction welded.

22. The razor cartridge of claim 20, wherein said cap member has a cut out portion

aligned with the through hole in the main blades.

-18 -



WO 2009/049216 PCT/US2008/079596

118

100a

SUBSTITUTE SHEET (RULE 26)



PCT/US2008/079596

WO 2009/049216

218

¢ Ol

SUBSTITUTE SHEET (RULE 26)



PCT/US2008/079596

WO 2009/049216

3/18

130

FIG. 3

SUBSTITUTE SHEET (RULE 26)



WO 2009/049216 PCT/US2008/079596

4/18
210a
220\ ‘
U O_0_0_ O O
N A/
20 220
FIG. 4A
210b
Y
Q@QQQQOQQQ@QD
220 220
FIG. 4B

SUBSTITUTE SHEET (RULE 26)



WO 2009/049216

PCT/US2008/079596
5/18
180 150 150
moed== = =
Y & >t |
2,18 — e 86 -
= S| =) ® B I
180
o DD D D B DD i D i i I D DD D D D DI D D D DD S D DD
130
180 180 180 180 170
C
A N\ o/ T 70
I m— 2= 458 o
| [ 1} (1] -
ORI R S RI RIS R RO RO RO RS
100 .
° S
130

FIG. 5A2

SUBSTITUTE SHEET (RULE 26)



WO 2009/049216 PCT/US2008/079596

6/18

SUBSTITUTE SHEET (RULE 26)



WO 2009/049216 PCT/US2008/079596

FIG. 6A

15T BLADE AND SPACER
PLACED ON ROW 1PINS

FIG. 6B

2ND BLADE PLACED ON
ROW 1 AND STAKED

FIG. 6C

SUBSTITUTE SHEET (RULE 26)



WO 2009/049216 PCT/US2008/079596

3RD BLADE PLACED ON
ROW 2 PINS

FIG. 6D

2ND SPACER PLACED
ONRQOW 2

FIG. 6E

4TH BLADE PLACED ON ROW
2 AND PIN 5 STAKED

FIG. 6F

SUBSTITUTE SHEET (RULE 26)



WO 2009/049216 PCT/US2008/079596

5TH BLADE PLACED ON
ROW 3PINS

FIG. 6G

120

6TH BLADE (TRIM) PLACED ON ROW
AND STAKED IN PLACE

FIG. 6H

CAP WITH LUBE
DRIVEN INTO PLACE

FIG. 6

SUBSTITUTE SHEET (RULE 26)



WO 2009/049216 PCT/US2008/079596

10/18

160

SUBSTITUTE SHEET (RULE 26)



WO 2009/049216 PCT/US2008/079596

1118

240

lL

=N
=
[
]

=y - o T o

FIG. 7A3

T I I I I I LK

FIG. 7TA2
_ - 1
\ oy T T

FIG. 7TA1

SUBSTITUTE SHEET (RULE 26)



00000000000000000000000000000

L
\
v
FIG. 7B

7
78

7
1

N

N

D

SUBSTITUTE SHEET (RULE 26)



WO 2009/049216 PCT/US2008/079596

13/18

FIG. 7C1

FIG. 7C2

SUBSTITUTE SHEET (RULE 26)



WO 2009/049216 PCT/US2008/079596

14/18

20
PRIMARY BLD (‘MAJOR BLADE)
| o°o°o°=>°o°céc§ ST 3RD + 5TH POSITIONS

/‘ 220

210a

220

/_ SECONDARY BLADE (MINOR BLADE’)
LC’QDQ"QDQ‘:QC‘@\ IND 4TH + TRIM POSITIONS

/‘ 220

2100

e SPACER (2) 015 MYLAR.

FIG. 8

SUBSTITUTE SHEET (RULE 26)



PCT/US2008/079596

WO 2009/049216

156/18

de 9l4

0¢l

DU0L0B0U0T0U00UA0I0UAU0KONONOUONE

L L, L £, PN

=
=

"R - Y < U =" -

| I i N/ N7 N7/ NS N7 A
| DD»@D\)\_ 0l
0Vl gp)
J6 9Ol
01

L A 091

g6 Ol

07l

4

T Y S O

091

06¢

SUBSTITUTE SHEET (RULE 26)



PCT/US2008/079596

WO 2009/049216

16/18

dldLS 38NT13IM OL HLVd -=-=-
NOILYOI1ddY-34 J0 HLYd ——
14v] 40 ¥v3Y LNOHLvVd ===

SUBSTITUTE SHEET (RULE 26)



PCT/US2008/079596

WO 2009/049216

1718

m_:‘ w_n_

Vil Ol
e e

SUBSTITUTE SHEET (RULE 26)



WO 2009/049216 PCT/US2008/079596

18/18

180

FIG. 12A

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 08/79596

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(8) - B26B 21/00 (2008.04)
USPC - 30/50

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

USPC - 30/50

Minimum documentation searched (classification system followed by classification symbols)

USPC - 30/40.2,41,50

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of

spacer, strip, tolerances, trim$4, trotta, weld

data base and, where practicable, search terms used)

'PubWEST, Google.com, Scholar.Google.com; American, angle, blade, cap, cartridge, edge, electric, five, friction, gillette, groove$2, lube,
lubrication, manufacturing, mass, opposite, pair, pin, plurality, press, prochaska, proctor, razor, robert, safety, schick, shav$4, shaving,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where apprbpriate, of the relevant passages Relevant to claim No.
Y US 6,473,970 B1 (Prochaska) 5 November 2002 (05.11.2002), entire document, esp. Abstract, | 1-22
fig 1-9, col 2 In §9-61, col 3 In 34-35.
Y US 2007/0028450 A1 (Pennell et al.) 8 February 2007 (08.02.2007), entire document, esp. para | 1-22
[0004], [0010].
Y us 2006/0179661 A1 (Walker et al.) 17 August 2006 (17.08.2006), entire document, esp. Fig 4,5,12, 18
40, para [0119}.
Y US 6,499,218 B2 (Rocha) 31 December 2002 (31.12.2002), entire document, esp. Fig 5, col 3 5
In 34-35.
Y US 5,666, 729 A (Ferraro) 16 September 1997 (16 09.1997), entire document, esp. Fig 2, col 2 7-11
In 59-61.
Y US 5,781,997 A (Ferraro et al.) 21 July 1998 (21.07.1998), entire document, esp. Fig 1, col41n | 9-11
48-53.
Y US 2007/0006463 A1 (Pennella) 11 January 2007 (11.01.2007), entire document, esp. Fig 2, 12
para [0024}.
Y US 7,152,512 B1 (Prochaska) 26 December 2006 (26.12.2006), entire document, esp. Fig 5A, 13
col 31In 48.
Y US 2004/0187644 A1 (Peterlin et al.) 30 September 2004 (30.09.2004), entire document, esp. 17
Fig 13, para [0003], [0042] and [0052].

g Further documents are listed in the continuation of Box C.

O

*

“A”

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubits on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“g»

“p

“O” document referring to an oral disclosure, use, exhibition or other
means
“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published aﬂer the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying tEe invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be consideréd to involve an inventive
step, when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

25 November 2008 (25.11.2008)

Date of mailing of the international search report

12 DEC 2008

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT International. applica[ion No.

PCT/US 08/79596

C (Continuation). = DOCUMENTS CONSIDERED TO BE RELEVANT

48.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 6,276,062 B1 (Prochaska) 21 August 2001 (21.08.2001), entire document, esp. col 7 In 22- | 16
29.
Y US 6,430,814 B1 (Solow) 13 August 2002 (13.08.2002), entire document, esp. Fig 17A and 19
178, col 20 In 25-28.
A US 3,934,338 A (Braginetz) 27 January 1976 (27.01.1976), entire document, esp. col 4 In 40- 1-22

Form PCT/ISA/210 (continuation of second sheet) (April 2007)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - wo-search-report
	Page 39 - wo-search-report

