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QZOR SYSTIM 

The present invention relates to a 

safety razor system and more particularly to a 

safety razor having a blade structure with· 

5 annular cutting edges formed on a surface, which 

surface is intended to be moved over the shaved 

area in a plurality of directions. 

x; is known to provide shaving devices 

wherein the blade structures have annular 

10 cutting edges such as in u.s. Patent number 

2,614,321, issued to Ackerman; U.S. Patent 

· 3,465,436, issued to Musso; U.S. Patent number 

3,702,026, issued to Scholin; U.S. Patent number 

4,807,360, issued to eerier et al.; U.S. Patent 

15 4,875,288, issued to Trotta et al., PCT 

published application PCT/GB88/0014; and U.S. 

Patent 5,088,195, issued to Lazarahik et al. 

Xn the above-reference U.S. Patent 

5,088,195, the blade member has an aperture that 

20 defines an annularly sharpened edge with main 

facet portions that converge at an angle of leas 

than 30 degrees and supplemental facet portions 

that are extensions of the main facet portions, 

and define an ultimate tip defining a portion 

25 that haa an included angle of leas than 30 

degre~s. The supplemental facet portions are 

off set in the same direction from the main facet 
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portions each at an angle of leas than 175 
degrees and the outer main facet portion defines 
a shaving plane, the ultimate tip being disposed 
above the shaving plane leas than 0.1 

5 millimeters, and the bisector of ~e included 
angle defined by the supplementary facets being 
disposed at an angle to the shaving plane in the 
range of 15 degrees to 35 degrees. The blade as 
disclosed is considered to be an improvement 

10 over those blades designed to operate in a 
similar fashion. However, it has been found that 
improvement in the mounting of the blade into a 
shaving system is necessary in order to achieve 

15 
maximum results from a blade of this type. 

In the tn>e of blade diacuaaed above, 
the design is generally such that it is intended 
that the blade be moved in a plurality of 
directions over the surface to be shaved which 
necessitates that the mamier of mounting of the 

20 blade into a cartridge or razor is of extreme 
importance if the device is to accomplish the 
maximum cutting efficiency on each stroke of the 
razor across the shaved surface. 

In order to provide an efficient 
25 shaving system, the system must maintain the 

entire surface of the blade over which the 
annular openings are formed in contact with the 
a~rface to be shaved, as an extreme tilting of 
the razor on the surface will cause only partial 

30 shaving of the surface and require· stroking the 
surf ace a number of times to achieve a shave 
which is of high quality. 

The efficiency of the system is 
further increased when the blade ia mounted such 

35 that the surface of the blade extends flush with 
or entirely beyond the means ·for attachment of 
the blade into a cartridge or razor, thus 

•' • 
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insuring full contact of the blade surface with 

the skin during the shaving process. 

It is therefore essential, that the 

blade be manufactured such that it may be 

5 mounted into a cartridge or razor .. structure with 

the above in mind and that the rotation of the 

cartridge or razor head relative to the handle 

be such that lifting of the blade surface from 

the akin is inhibited during use. 
10 It is therefore the object of the 

present inv•ntion to provide a aaf ety razor 

system employing a blade structure with annular 

cutting edges, which system is simple to 

construct and •••Y to assemble. 
15 A further object of the invention is 

20 

to provide a safety razor blade which is 

provided with a plurality of annular cutting 

edges and easily assembled into a cartridge or 

razor structure. 
Yet another object of the invention is 

to provide a safety razor system having a blade 

structure with annular cutting edges which 

system is easy to employ and more efficient than 

those systems which are presently known. 

25 The above objects and other objectives 

which will become apparent as the description 

proceeds are achieved by providing a safety 

razor .system coaaprising a body member for 

attachment .to a razor handle, the body member 

30 compriaizig a shell structure having a 

substantially open central portion. A blade 

having a substantially elongate surface with a 

plurality of apertures formed therein wherein 

the perimeter of each aperture forms a cutting 

35 edge is mounted onto the top of the shell 

structure to cover the shell open central 

portion and has all portions of at least either 
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the aurface in which the cutting edges lie or 
the substantially elongate surface disposed. 
entirely at the level of, or above the body . 
member. 

The safety razor system~ganerally has 
a blade which ia constructed of metal foil and 
having a thickness in the area of .10 

millimeters,_ the elongate •urf•c• generally 
being arcuate in._the·lengthwiile direction. 

10 The shaving system may further have a 
akin conditioning strip which extends entirely 
around the periphery of the blade elonga~e 
surf ace and include means for clamping the blade 
peripheral surface to the ahelX structure. - The 

15 clamping means comprises a cap member extending 
about the upper surface of and ia affixed to, 
the •hell structure. The cap member has a lip 
extending inwardly over the shell structure 
upwardly facing surf ace which serves to clamp 

20 · the blade peripheral surface between the lip and 
the shell. 

The safety razor system may further 
include means for connecting the body member to 
a h-.ndle for pivotal rotation about a pivotal 

25 axis disposed. above the blade elongate surface 
for insuring contact of the blade with the 
surface to be shaved. 

In the method aspect, the razor blade 
is generally manufactured by providing an 

30 elongate metal foil sheet and. forming a 
plurality of apertures in the sheet,. each 
aperture ~ving a perimeter providing a cutting 
edge. The foil is then sprayed. with a plastic 
coating material and. heated to a·temperature 

35 between 600°F. and 700°F. to bond the coating to 
the blade. The blade is then cold-formed. to . . 
produce an arcuate surface in the lengthwise 
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direction..having the apertures located therein 
and a second surf ace extending about the 
periphery of the sheet which is offset from the 
arcuate surface. 

5 Reference is made to the accompanying 
drawing in which there is shown an illustrative 
embodiment of the invention from which novel 

features ~d advantages will be apparent, 
wherein: 

10 Pigure 1 is an elevational perspective 
view showing a safety razor system constructed 
in accordance with the teachings of the present 
invention; 

Figure 2 is an elevational exploded 
15 view showing the components of the aaf ety ra~or 

system of Figure l; 
Figure 3 is a top plan view showing 

the shell structure of Figures 1 and 2 on an 
enlarged scale for clarity; 

20 Pigure 4 is a front elevational view 
of the structure of Pigure 3 showing further 
detail.a; 

Figure 5 is an enlarged sectional view 
of the structure.of Figures 3 and 4 taken along 

25 the line V-V of Pigure 4; 
Pigure 6 ia a top plan view showing 

the blade structure of Pigures 1 and 2; 
Pigure 7 is a front elevational view 

showing details of ~he blade structure of Figure 6; 
30 Pigure 8 is an enlarged scale 

fragmentary section taken along the line VIII­

VIII of Figure 6; 
Figure 9 ia an enlarged sectional view 

taken along the line IX-IX of Pigure 6; 
35 Pigure 10 is an elevational view 

showing the cap member of Figures 1 and 2; 
Figure 11 is a front elevational view, 
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partially in section showing details of the cap 
member of Pigure 10; 

Figure 
view taken along 

Pigure 
view taken along 

Figure 
view taken along 

Pigure 

12 ia an elevation.al sectional 
the line XII•XII of Pigure 10; 
13 is. an elevaticmal aectic:· al 

the lines XIII-XIII of Pigure 10; 
14 is an elevational sectional 
the line XIV-XIV of Pigure 10; 
15 is a top plan view showing 

10 the razor body member of Pigurea l and 2 with 
the shell structure, blade structure and cap 
member assembled; 

15 

Pigure 16 ia a front elevational view 
showing details of the body memb~r of Pigure 15; 

Pigure 17 is an elevati~al sectional 
view taken along the lines XVX:t-XVXI of Pigure 
is is an enlarged scale for clarity; 

Pigure 18 is an enlarged elevational 
sectional view taken along the line :XVXII-XVIII 

20 of Figure 15; and 
Pigure 19 is an enlarged elevational 

sectional view taken along the line XIX-XIX of 
·Figure 15. 

Ref erring now to the drawing and in 
25 particular to Pisiurea 1 ·and 2 there is shown a 

safety rasor system 10 comprising a handle 12 
and a body memb~r 14. In the present embodiment 
the body member 14 is in the form of a razor 
cartridge which may be attached to, or removed 

3 o from, the handle 12. As beat shown in Figure 2 
the body member 14 comprises a shell structure 
15, blade 16 and a cap member 17. 

The handle 12 is of a type disclosed 
in U.S. Patent 5,157,835, issued to Lazarchik et 

35 al. on October 27, 1992, and in that respect has 
a pair of buttons 18 and 19 which are effective 
to move a pair of bearing members 20 and 21 
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inwardly,~o release the cartridge body member 14 
from the Slimdle when it is desired to replace 

the aame. The handle further has an actuator 
pin 13 for contacting the body member 14 during 

5 assembly. to move the bearing members 20 and 21 
outwardly, as in the structure disclosed in the 
aforementioned u.s. Patent 5,157,835. Since the 
operation of the handle 12 is fully disclosed in 

the aforementioned U.S. Patent S,157,835, which 
10 is herein incorporated by reference, the handle 

will not he deacribed in further detail herein. 
Referring now to Figures 3, 4 and 5, 

the shell atructure 15 comprises wall structure 
22 having a-substantially open central portion 

15 hut for a plurality of croas hara 23, 24, 25, 26 
and 27. Bach of the cross bars 23 and 27 has a 
retainer, 28 and 29 respectively, extending 
downwardly therefrom and a substantially arcuate 
upwardly facing surface 30 and 31 for mating 

20 engagement with the ends of the bearing members 

20 and 21 on the handle 12. Bach of the cross 
bars 24 and 26 has a downwardly extending 
arcuate auriace 32 and 33 respectively which 
surfaces are positioned to contact the upwardly 

25 facing arcuate surfaces of the bearing members 
20 and 21 on the handle 12 when the body member 
14 is mounted on the handle. The cross bar 25 
as best shown in Figure 4 also extends below the 
wall 22 to contact the actuating pin 13 which as 

30 described above is-effective to release the 
bearing m~ers 20 and 21 to move in the outward 
direction>as explained in the description of the 

operation of the handle in U.S. Patent 
5,.157,835. 

35 . A flange 34 extends outwardly from the 
bottom of the wall structure 22 and is disposed 
substantially over the entire outer surface of 
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the wall structure. The flange 34 has breaks 
occurring at four po~itions along the wall 22 at 
which locations tabs 35, 36, ·37 and 38 extend 
outwardly from the wall 22. 

The blade 16, as shown in Pigures 6 
through 9, ia manufactured of a steal foil sheet 
in the area of .10 millimeter• in thickness and 
has a plurality of apertures 40 formed in a 
substantially arcuate elongate surface 42. The 

10 perimeter of each of the apertures 40 foZ'lllB a 
cutting edge 41 which may be achieved by a 
process such as that aet out in the. 
aforementioned United_Statea Patent 5,088,195. 
The blade 16 further has a·peripheral surface 44 

15 extending outwardly from the periphery of the 
blade and spaced downwardly frem the arcuate 
surface 42. 

In manufacturing the blade 16 a 
substantially flat sheet of foil material is 

20 provided with the apertures 40 formed therein 
and is then hardened after which the edges of 
the apertures 40 are flat ground to produce the 

cutting edge 41. The sheet is then 
electropoliahed to remove any 13urra existing, 

25 and sprayed with a Teflon coating after which it 
is aYbjected to.a beat treatment of 600°F. to 
700°P. to bond ~be Teflon coating to the sheet 
material. 

It haa been found that by heat 
30 treating the material in the 600°1'. to 700°1". 

temperature range for a period necessary to 13ond 
the coatin~ onto the blade, a slight annealing 
occurs and allows for the f o:cming of the blade 
into the construction wherein the entire arcuate 

35 surface 42 ia offset from the peripheral surface 
44 and the radii 45 and 46 are formed between 
the arcuate surface and the peripheral surface. 
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It ahould .. here be emphasized that it is 
important in the construction of· the body member 

14 that at least one of either the cutting 

surface in which cutting edges 41 are diaposed 
5 or the arcuate surface 42 of the blade 16 

_ extends beyoad the means for retaining the blade 

in the body member. The simple formation of the 

peripheral surf ace 44 running substantially 
about the arcuate surface 42 and offset 

10 therefrom allows for easy assembly of the blade 

16 into the body member 14. 

Ref erring now to Figures 10 through 14 
the cap member 17 comprises a substantially 

vertical annu1ar wall 48 having an inwardly 
15 extending lip 49 and an upwardly facing groove 

50 in which a skin conditioning means 51 is 
contained. The skin conditioning means 51 may 
be of any type which is well known in the art, 
and may be press fit into the groove 50 or, as 

20 in the present case, may be molded into the 

groove during the molding process of the cap 

member 17. 

25 

Aa beat shown in Figures 12 and 14 
four slotted openings 52 are formed on the inner 
surface of the wall 48 for receiving the tabs 
35, 36, 37 and 38 of the shell structure 15, as 

will be explained below. 

In Figures 15 through 19 the body 
member 14 is shown in the assembled condition. 

30 In assembling the body member 14 the blade 16 is 
placed on the shell structure 15 such that the 

outer edge· of the peripheral surface 44 of the 

blade rests upon the upwardly facing surface of 
. the wall 22 and substantially covers the open 

3 5 interior of the shell structure. The cap member 
17 is now forced over the combined shell 
structure 15 and blade 16 until the tabs 35, 36, 
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37 and 38 snap into the slotted openings 52 
formed in the cap member 17. 

It will be noted from Pigures 17, 18 
and 19, with the peripheral surf a .' 44 of fa et 

5 from the arcuate surface 42 of tl , blade, there 
is sufficient clearance for the·l~p 49 of the 
cap member to clamp the blade 16 in place· yet 
the entire body member structure falls below the 
arcuate aurface.42 containing the apertures 40 

10 having the cutting edgea 41.· Thus, as the blade 
is moved in all directions over the surf ace to 
be shaved, each of the cutting· edges 41 of the 
apertures 40 will contact the akin surface as 
the body member 14 ia moved during the shaving 

15 process. 
Further, the arc:uate surfaces 32 and 

33 and the mating surfaces of the bearing 
members 20 and 21 on the handle 12 are 
constructed such that the body member 14 rotates 

20 along an arc having a radius with a pivot center 
falling above the blade 16. As a result the 
body member 14 when attached to the handle 12 
has a substantially large arc of rotation which 
ma~ntains·the blade surface 42 in contact with 

25 the surface being· shaved during movement of the 
body member which inhibits the·· edges of the. 
blade being lifted from the shaved surface due 
to pivoting of the body m~er on the han.dle. 

Prom the foregoing it should be 
30 evident that the preaent invention provides a 

very simple shaving system having only three 
basic elements to aaa~le into a body member, 
which may be constructed as a permanently 
affixed shaving head in a razor assembly, or a 

35 shaving cartridge. In addition to employing 
only a minimum number of parts, tboae parts are 
assembled into a unitary structure without the 
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aid of metal1ic or plastic fasteners, adheaivea, 

or other fastening means. 
Whi1e it is apparent that changes ·and 

modifications may be made within the spirit and 

S scope of the present invention, it ia our 

intention, however, only to be 1imited by the 

appended claims. 
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CLAIMS 

l. A safety razor system comprising: 
a body member for attachment to a 

razor handle, 
5 aa~d body member comprising a shell 

structure having a substantially open central 
portion, and 

a blade having a substantially 
elongate surface with a plurality of apertures 

10 formed therein, t:he perimeter of each said 
aperture foZ'ming a cutting edge, 

said blade being mounted onto the top 
of said shell structure to.cover said shell open 
central portion and having all portions of ·said 

15 substantially elongate surface disposed entirely 
at the level of, or above said body· member. 
2. The safety razor system of claim 1, 
wherein said blade is manufactured of a metal 
foil material having a thickness in the area of 

20 .10 millimeters. 
3. A safety razor system as set forth in 
claim 1, wherein said body member further 
comprises akin conditioning means in the form of 
a continuous solid strip of material, 

25 said strip being attached to the upper 
surf ace of said body member and extending above 
said shell stru~ture. 
4. A safety razor shaving system as set 
forth in claim 3, wherein said strip extends 

30 entirely around the periphery of said blade 
elongate surface. 
s. ~ safety razor system comprising: 

a body member for attachment to a 
razor handle, said body member comprising 

35 a shell structure having an uppermost 
surf ace and a substantially open central 
portion, and 

This Sheet Has Been Replaced 
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a blade having a substantially 

elongate surface ~ith a plurality of apertures 

formed therein, the perimeter of each said 

aperture forming a cutting edge, 

5 said blade being mounted onto an 

upwardly facing surface of said shell structure 

to cover said shell open central portion and 

having substantially all said cutting edges of 

said substantially elongate surface disposed 

10 entirely at the level of, or above said 

uppermost surface, 

said blade further having a peripheral 

surf ace extending outwardly from said blade 

elongate surface and spaced downwardly 

15 therefrom, 

said peripheral surface of said blade 

being received on said upwardly facing surface 

of said shell, and 

means for clamping said blade 

20 peripheral surface onto said upwardly facing 

surface of said shell structure with said 

cutting edges disposed at the level of or above 

said cutting means. 

6. A aafe~y razor shaving system as set 

25 forth in claim 5, wherein said means for 

clamping aaid blade peripheral surf ace to said 

shall structure compriaes a cap member extending 

about the upper surface of and affixed to said 

shell structure, 

30 said cap member having a lip extending 

inwardly.over said shell structure upwardly 

facing surf ace and clamping said blade 

peripheral surface therebetween. 

7. A safety.razor shaving system as set 

35 forth in claim 6, wherein said cap member 

further comprises an outwardly extending portion 

disposed over its length, said cap member 

iiii1rnrnr 
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portion having an upwardly facing groove formed 
therein, and 

a akin conditioning means in the form 
of a solid strip of material, 

5 said solid strip of material being 
retained in said cap member groove and extending 
upwardly to a point adjacent said cap member 
lip. 
8. A razor blade for employment in a 

10 shaving system, 

said blade comprising a metallic foil 
sheet having a thickness in the area of .10 

millimeter a 
said sheet having a substantially 

15 a:rcuate planar surface with a plurality of 
apertures formed therein, the perimeter of each 
said aperture foi:ming a cutting edge, 

said blade further comprising a 
peripheral surf ace extending outwardly from the 

20 periphery of said blade planar surface and 
spaced downwardly therefrom for mounting said 

·blade into a shaving system. 

9. A razor blade as set forth in claim 8, 
wherein said foil sheet is of carbon steel 

25 material. 
10. A razor blade aa aet forth in claim 8, 
wherein aaid foil sheet ia elongate and said. 

surface is arcuate in the lengthwise direction. 
11. A method of manufacturing a :razor 

30 blade for employment in a shaving system 
comprising the steps of 1 

·-,roviding an elongate metallic foil 
sheet fc: >.:.ng a plurality of apertures in said 
sheet each having a perimeter providing a 

35 cutting edge; 
spraying said foil sheet with a 

plastic coating material1 
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heating said foil sheet to a 

temperature between 600°F. and 700°F. to bond 

said coating to said blade, and thereafter 

cold forming said sheet to produce an 

5 arcuate surface in the lengthwi••:direction 

having said apertures located therein and a 

surf ace extending about the periphery of said 

sheet which is off-set from said arcuate 

surface. 

10 12. A safety razor system comprising a 

body member and a handle, 

said body member comprising a shell 

structure having a substantially uppermost 

surface and a substantially open central 

15 portion; 

a blade mounted on said body member 

and having a substantially elongate surface with 

a plurality of apertures formed therein, the 

perimeter of each said aperture forming a 

20 cutting edge. said cutting edges of said 

substantially elongate surface disposed entirely 

at the level of or above said uppermost surface, 

and 

means i~terconnecting said body member 

25 to said handle for pivotal rotation about a 

pivot axis disposed above said blade elongate 

surface. 

13. A safety razor system as set forth in 

claim 12. wherein said pivot axis extends in the 

30 lengthwise direction of said blade elongate 

surface. 

14. A safety razor system as set forth in 

claim 13, wherein said blade is mounted on said 

shell structure to cover said shell open portion 

35 and has all portions of said substantially 

planar surface disposed entirely above said 

uppermost surface. ----------·--------


