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SAFETY RAZOR 

SUMMARY OF INVENTION 

This invention relates to safety razors and more par 
ticularly to safety razors of the type that employ re 
placeable blades or blade units. 
The maintenance of the shaving geometry of a shav 

ing system is necessary to provide uniform and high 
quality shaving. Shaving geometry may be de?ned in 
terms of certain parameters which include blade tan 
gent angle (BTA), the angle between the plane bisect 
ing the two facets that de?ne the cutting edge of the 
blade and a plane through that edge and tangent to the 
skin engaging surface next forward of that edge; span, 
the distance of the edge from the next forward skin en 
gaging surface; and exposure, the distance of the edge 
from a plane de?ned by the skin engaging surfaces im 
mediately forward of and rearward of the blade edge. 
The guard structure generally includes the skin engag 
ing surface immediately forward of the blade edge and 
thus its position relative to the blade edge is critical in 
determining the geometry of the shaving system. In 
conventional razors that utilize replaceable blade ele 
ments, the guard is formed integral with the platform 
and is of the same material as the platform. Blade posi 
tioning elements, whose locations are precisely deter 
mined, engage portions of the blade to position the 
blade edge in the desired location relative to the guard 
surface. In razors of the injector type which employ a 
single edge blade, the blade positioning surfaces con 
ventionally engage the cutting edge of the blade and as 
such surfaces must be sturdy and not deformed by the 
repeated engagement of the blade edges, they are con 
ventionally formed of metal. 

In particular cases, it may be advantageous to pro 
vide a skin engaging surface that has a particular char 
acteristic, for example a low coefficient of friction so 
that that skin engaging surface will slide freely over the 
skin, or for other applications, a skin engaging surface 
with a high coefficient of friction. It is an object of this 
invention to provide an improved razor which enables 
greater variety in the nature of the skin engaging sur 
faces. 

lt is another object of this invention to provide a 
novel and improved razor arrangement which is simple, 
versatile, economical to manufacture and of sturdy 
construction. 
A more speci?c object of the invention is to provide 

a novel and improved razor adapted to receive replace 
ment blade units that are inserted endwise. 
A further object of the invention is to provide a sim 

ple, sturdy and reliable razor of the injector type which 
will receive and position for proper shaving a conven 
tional blade having a single edge as well as a blade unit 
that has two edges offset from one another. 

In accordance with a feature of the invention there 
is provided a safety razor which includes a cap portion, 
a platform portion which is adapted to support a blade 
against the underside of the cap portion and has associ 
ated blade aligning structure for locating a blade edge 
in a predetermined position, and a guard portion of ma 
terial different than the material of the platform por 
tion positioned forward of the platform portion in 
spaced relation from the predetermined blade edge po 
sition as de?ned by the blade positioning structure. In 
a particular embodiment, the blade locating structure 
includes surfaces adapted to be engaged by the cutting 
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edge of a blade element at either end thereof for posi~ 
tioning the blade relative to the guard member, those 
positioning surfaces are formed of the same metal as 
the blade support platform and the guard member is of 
a molded plastic material. 
The guard member may be secured to the blade sup 

port platform in a variety of ways, such as mechanical 
fastening or adhesive bonding, in a preferred embodi 
ment the guard includes a body member which includes 
a reference surface that is positioned against a cooper 
ating reference surface of the support platform; and the 
support platform includes deformable structure which 
is placed in ?rm frictional engagement with the body of 
the guard member to secure that body‘s reference sur~ 
face ?rmly in engagement with the reference surface of 
the blade support platform. In a particular embodi» 
ment, the deformable securing structure includes a plu 
rality of tabs, each of which includes an o?'set portion 
that extends under and engages a cooperating surface 
of the guard body for supporting the guard in position. 

It has been found that certain plural edge shaving sys 
tems provide superior shaving characteristics. Such a 
shaving system includes two cutting edges disposed 
parallel to one another in spaced relation to provide 
leading and following cutting edges so that both cutting 
edges are successfully active with respect to the hair el 
ements being cut during a single shaving stroke. The 
superior shaving characteristics obtained in such a sys 
tem require careful control of certain parameters in 
cluding span, exposure, and blade tangent angle. It is a 
particular object of the invention to provide a novel 
and improved razor that may provide such a shaving 
system. 

In accordance with another feature of the invention, 
there is provided a safety razor which includes a main 
frame member, a relatively movable platform member 
and a biasing member. The main frame member in 
cludes a transversely extending cap portion and a de~ 
pending handle portion. The platform member is 
adapted to support the blade against the underside of 
the cap portion and includes an integral ramp surface 
inclined at an angle between 45° and 90° to the blade 
support surface. The biasing member is secured to the 
handle portion and engages the ramp surface such that 
it is effective to urge the platform member simulta 
neously upwardly and rearwardly to secure a blade be 
tween the support surface of the platform member and 
the cap portion in proper shaving position. In a pre 
ferred embodiment, the handle portion defines a recess 
in which the ramp surface is received and the biasing 
member is a leaf spring, the lower end of which is se 
cured to the two side walls that define the recess such 
that the upper end of the leaf spring is ?exed against 
the ramp surface. The frame and platform members 
also include spaced surfaces that cooperate with a dis 
penser key such that insertion of the dispenser key 
urges the platform member downwardly and forwardly 
(sliding the ramp along the spring) to facilitate replace 
ment of a blade unit. 

In a particular embodiment, the main frame member 
includes symmetrically disposed reference surfaces, 
one on either side of the center of the cap portion and 
at the rear thereof, for engaging the rear edge of the in 
serted blade unit, and the platform member carries pro 
jecting blade stop surfaces that are adapted to engage 
the forward edges of the inserted blade unit so that the 
blade unit is clamped between the reference and stop 
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surfaces to provide the desired positioning of the blade 
unit relative to the guard surface. A grip portion of 
plastic material is engaged with the depending handle 
portion and encloses the latched portions of the spring 
and frame portion, and also provides greater conve 
nience in handling 
A particular embodiment of the razor constructed in 

accordance with the invention accepts a variety of 
blade units (e.g. both single or plural edge units). The 
razor is simple in design, economical in construction. 
sturdy and reliable in use and sturdy tlade positioning 
structure provides the desired geometry while the cor 
related skin engaging guard surface may be of different 
material enabling selection of a variety of characteris 
tics as desired. 
Other objects, features and advantages of the inven 

tion will be seen as the following description of a partic 
ular embodiment progresses, in conjunction with the 
drawings, in which: 
FIGv I is an exploded perspective view of a razor in 

accordance with the invention; 
FIG. 2 is a side view of the frame member of the razor 

shown in FIG. 1', 
FIG. 3 is a plan view of the frame member shown in 

FIG. 2'. 
FIG. 4 is a sectional view taken along the line 4-4 

of FIG. 2; FIGS. 5, 6 and 7 are, respectively, a top view, 
a front view, and an end view of the platform member 
employed in the razor shown in FIG. 1; 
FIGS. 8, 9 and 10 are, respectively, a top view, a 

front view (partially in section taken along the line 
9—9 of FIG. 8) and an end view of the guard member 
employed in the razor shown in FIG. 1; 

FIG. 11 is an end view of the subassembly of the plat 
form member and the guard member; 

FIG. 12 is an end view of the razor assembly; 
FIG. 13 is a plan view of a blade unit for use in the 

assembled razor shown in FIG. 12; 
FIG. 14 is a perspective view of the razor shown in 

FIG. 12 with a cooperating dispenser; and 
FIG. 15 is an enlarged view of a portion of the razor 

showing aspects of the geometry of the shaving system. 

DESCRIPTION OF PARTICULAR EMBODIMENT 

The razor shown in FIG. 1 includes a frame member 
10 formed of brass sheet stock that has at its upper end 
a transversely extending head portion 12 that includes 
cap portion 14 and rear wall portion 16. At either end 
of the base of rear wall 16 is an upwardly turned tab 18. 
The frame member 10 also includes a depending han 
dle portion 20 that includes a rear wall portion 22 and 
two side wall portions 24 formed to de?ne a channel. 
Along the inside surface of each side wall portion 24 
are a series of projections 26, and at the upper end of 
each side wall portion is a coupling structure that in 
cludes a seat surface 30, a recess 32 and a latch projec 
tion 34. 
A platform member 40, also formed of brass sheet 

stock, includes a planar portion which de?nes a blade 
support surface 42. Four deformable tab members 44, 
each of which includes two offset portions 46, a con 
nector portion 48 are connected to planar portion 42. 
These tabs of T-shaped configuration project in a gen 
erally downward direction from the forward edge of 
portion 42. At either end of surface 42 is a generally 
horizontal forwardly extending arm 50 with a vertical 
end portion 52 connected to each arm by a smoothly 
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curved transition. Each arm 50 has a blade stop projec 
tion 54 on its upper surface. The platform member also 
includes a rear wall portion 56 which is con?gured to 
de?ne a recess 58 immediately below the rear edge of 
platform 42. Bent outwardly at an angle of 30° from the 
center of surface or rear wall 56 is a planar ramp sur~ 
face 60. 
A third member of the razor is a guard member 62 

of “Noryl" (Polyphenelyne oxide/styrene plastic) that 
includes a body portion 64 that has a planar upper sur~ 
face 66, four T-shapecl notches 68 in its forward wall 
and a notch 70 in its rear wall. Extending forwardly 
from either end of body 64 are two arms 72 which sup 
port transversely extending portion 74 that de?nes a 
ribbed skin engaging guard surface 76. At either end of 
surface 76 is a recess 78. An aligning projection 80 is 
provided on the upper surface of each arm 72. The rear 
wall 82 of body 64 is con?gured to mate with recess 58 
in platform member 40 and with the downwardly ex 
tending portions 52 of the platform member disposed 
at either end of the guard surface 76. 
A fourth member of the razor assembly is phosphor 

bronze spring 84. That spring includes a base portion 
86 that has a ?ange 88 on either side, an intermediate 
portion 90 that is disposed at an angle of about 140° to 
base portion 86, and an upper portion 92 which is off 
set at an angle of about 15° from intermediate section 
92. A transversely extending ridge 94 de?nes the tran 
sition between sections 90 and 92 and provides a sur 
face adapted to engage ramp 60. 
The fifth component of the razor is a grip member 

100 of high impact polystyrene that has a series of grip 
ping ridges 102 along an intermediate portion of its 
length, a curved upper end 104, and a recess 106 that 
extends down its rear side for receiving the depending 
handle portion 20 of frame member 10, projections 26 
engaging a ridge in recess 106 to secure the grip 100 to 
the handle portion 20. 

Additional details of frame member 10 may be seen 
with reference to FIGS. 2-4. As indicated in FIGS. 2 
and 4, cap portion 14 at its forward end includes a 
transverse surface 120 that is inclined upwardly to the 
front at an angle of 5°. Adjacent surface 122 is inclined 
upwardly to the rear at an angle of 5° so that the junc 
tion 124 of surfaces 120 and 122 de?nes a blade engag 
ing line. At the rear of cap portion 14 are formed three 
projections 126, 128 and 130. Projections 126 and 130 
each have a forward surface 132 and surfaces 132 are 
disposed in the same plane. Forward surface 134 of 
projection 128 is recessed about 0.01 inch behind sur 
faces 132. Surfaces 132 provide two spaced references 
which are adapted to receive the rear edge of a blade 
unit for positioning purposes. Projections 126, I28 and 
130 also each have a lower surface 136, those three 
lower surfaces being aligned and providing a guide for 
the top edge 114 of the key 112 of a cooperating blade 
dispenser 110 (FIG. 14). At the lower end of rear wall 
16 are two tabs 18 which de?ne a lower guide for the 
dispenser key 112. Neck portion 138 (FIG. 2) is offset 
rearwardly of rear wall 16 at an angle of about 15° and 
is joined to handle portion 20 by the curved transition 
section 140. As indicated in FIG. 2, each latch portion 
34 includes a recess 150, and one end of seat surface 
30 is defined by shoulder 152 while the transition be 
tween seat 30 and recess 32 is de?ned by intermediate 
shoulder 154. 
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Additional details of platform member 40 may be 
seen with reference to FIGS. 5-7. Formed at each rear 
corner of blade support surface 42 is a cutout or notch 
160, and the side edges 162 of surface 42 are bent 
downwardly at an angle. Each forwardly extending arm 
50 has a blade edge stop projection 54 which includes 
a vertically disposed blade edge engaging surface 164 
(FIGS. 5 and 7). Each T-shaped latch tab 44 is inclined 
forwardly at an angle of about 20° to the vertical. The 
recess 58 at the rear of the support platform includes 
a vertical reference surface, and at either end of the 
platform member 40 below surface 170 are formed 
projection portions 172, 174. The inclined upper sur 
faces 176 of these projection portions define the lower 
boundary of recess 58 while the lower edge of projec 
tion portion 174 is separated from surface 58 such that 
a cam surface 178 is provided against which a ridge 116 
of the dispenser key 112 acts as that key is inserted into 
the razor to urge the platform member 40 down. Tran 
sition surface 180 (FIG. 5) is also engaged by a key sur 
face and acts to urge the platform member forward. 
Planar ramp surface 60 is an extension of and is bent 
out of the plane of the rear wall 56. 
Additional details of the guard member 62 may be 

had with reference to FlGS. 8-10. The body 64 of the 
guard member has four recesses 68 of T-shaped con?g 
uration in its front wall as indicated in FIG. 9. Each re 
cess includes two undercut surfaces 190. Ribs 192, ex 
tending between the body 64 and the guard portion 74, 
provide increased rigidity of the skin engaging surface 
76. The top surface of each aligning post 80 is in the 
same plane as upper surface 66 of body 64. The rear 
wall 82 of body 64, as best indicated in FIG. 10, in 
cludes inclined surfaces 194, 196 that are connected by 
reference surface 198. 

In assembling the components of the razor, a subas 
sembly of platform member 40 and guard member 62 
is first created. As indicated in FlG. 11, platform mem 
ber 40 is inverted and guard member 62 is inserted so 
that reference surface 198 of guard 62 is adjacent ref 
erence surface 170 of platform member 40 and guard 
surface 66 is seated on the underside of planar blade 
support portion 42. The securing portions 44 are then 
bent from the dotted line position rearwardly to the 
solid line position indicated in FlG. 11 by moving ta 
pered tools down through the apertures between ribs 
192 bending tabs 44 rearwardly so that offset portions 
46 engage notch surfaces 190. This action forces refer~ 
ence surface 198 into ?rm engagement with surface 
170 and earns inclined surface 196 against surface 176. 
Offset surfaces 46 of tabs 44 engage, in interference ?t 
ting relation, recess surfaces 190 so that the body of 
guard member 62 is held firmly in proper position in 
the platform member 40 while blade positioning sur 
faces 164 are not de?ected. The undersides of arms 50 
engage projections 80 and each depending end 52 is 
disposed in recess 78 on either side of the ribbed guard 
surface 76. This subassembly provides precise de?ni 
tion of the tangent plane 200 between predetermined 
blade edge engaging points 202 on projections 54 and 
a tangent line on the ribbed guard surface, indicated at 
point 204 in FIG. 11. In this embodiment plane 200 is 
disposed at an angle of 26° to the blade support surface 
42 of platform 40 for a dual edge blade unit. 
The guard platform subassembly is then positioned in 

the razor frame 10 in the position indicated in FIG. 12, 
and spring 84 is positioned with ridge 94 on ramp 60. 
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The spring is then slid upwardly as viewed in FIG. 12 
until the upper ends of ?anges 88 fit into the latch re 
cesses 150, at which point the ?ange bodies engage 
seats 30 with the lower ends of the ?anges against 
shoulder 152. In this position, spring 84 is secured to 
frame member 10 and urges the guard-platform subas 
sembly upwardly and rearwardly against cap 14. 
This razor is adapted to accomodate both standard, 

single edge injector blades and dual edge blade units 
210 of the type shown in copending application Ser. 
No. 287,335, ?led Sept. 8, 1972 entitled “Plural Edge 
Blade Unit” and assigned to the same assignee as this 
application. A blade unit of that type is shown in FIG. 
13, and includes two identical blade members, each 
about one 1.6 inches long, about 0.3 inch wide, and 
about 0.01 inch thick. A cutting edge 216 is formed 
along one of the longer sides of each blade element in 
a position offset with respect to a median plane through 
the blade, each edge 216 being parallel to the body of 
the blade but offset about 0.003 inch from the median 
plane. Seven debris removal slots 220 pierce each 
blade element, one of the slots 220A being larger and 
providing a blade orientation indicator. The two blade 
elements 212, 214 are secured together in the relation 
indicated in FIG. 13, as by spot welding at points 224 
to form the dual edge blade unit 210, the blade ele 
ments being offset such that the edges 216 are spaced 
a distance of about 0.04 inch apart and define a plane 
inclined at an angle of about 25° to the median planes 
of the blade elements. 
A blade unit 210 is inserted into the razor as indi 

cated in FIG. 14, by inserting key 112 of the dispenser 
into the recess 230 de?ned in part by wall 16, tab 18 
and offset projection 174. As the key is inserted, the 
platform-guard assembly is forced forward as rib 115 
slides past transition surface 180. When the projection 
116 engages cam surface 178, the guard-platform as 
sembly is urged downwardly against the force of spring 
84 so that the entrance end of the guard-platform suba 
assembly is depressed to increase the entrance opening 
between cap 14 and platform 40 for a blade unit 210. 
A blade unit 210 is then fed into the razor by operation 
of dispenser pusher 118. 
The position of the blade unit 210 in the razor is 

shown in the enlarged view of FIG. 15. The cutting 
edge 216 of the leading blade element 212 is engaged, 
at either end, by surfaces 164 of aligning projections 54 
and the spring 84, acting against ramp 60, urges the en 
gaged blade rearwardly against reference surfaces 132 
of the frame member. Spring 84 also urges the plat 
form-guard subassembly upwardly against cap 14. In 
the resulting shaving geometry, as indicated in FIG. 15, 
the span (5,) of the leading blade 212 is 0.06 inch, the 
tangent angle (BTA) of the leading blade is 26°, the 
span (SF) of the trailing blade 214 is 0.04 inch, and the 
ETA of that blade is 25°. While FIGS. l2—l5 show the 
razor with a blade unit of 0.02 inch thickness, the razor 
also accepts blades of other thicknesses, including con 
ventional single edge injector blades of 0.01 inch thick 
ness. It will be seen that the invention provides a versa 
tile razor construction that is simple and economical to 
manufacture and sturdy and reliable in use. 
While a particular embodiment of the invention has 

been shown and described, various modifications will 
be apparent to those skilled in the art, and it is not in 
tended that the invention be limited to the disclosed 
embodiment or to details thereof and departures may 
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be made therefrom within the spirit and scope of the 
invention. 
What is claimed is: 
I. An injector type razor comprising 
a main frame member that includes a transversely ex 
tending cap portion and a depending handle por 
tion, 

a platform structure mounted for movement relative 
to said main frame member and adapted to support 
a blade unit against the underside of said cap por 
tion, 

said platform structure including a platform portion 
adapted to support a blade unit against the under 
side of said cap portion, 

associated blade aligning structure for locating a 
blade edge in a predetermined position on said 
platform portion, and 

a guard portion of material different than the mate 
rial of said platform portion positioned forward of 
said platform portion in spaced relation from the 
predetermined blade edge position as de?ned by 
said blade aligning structure, 

said guard and platform portions each including a 
reference surface and said platform portion includ 
ing deformable structure which is placed in ?rm 
frictional engagement with a surface of said guard 
portion to secure the two said reference surfaces 
?rmly in engagement with one another, 

a ramp surface integral with said platform structure 
and extending downwardly from said platform por 
tion at a rearwardly inclined angle thereto, 

and a biasing member secured to said handle portion 
and ?exed in slidable engagement against said 
ramp surface, effective to urge said platform struc 
ture rearwardly to urge said blade aligning struc 
ture rearwardly into engagement with an edge por 
tion of a blade unit on the platform portion and si 
multaneously to urge said platform structure up 
wardly to secure the blade unit on said platform 
portion against the underside of said cap portion in 
proper shaving position and to permit sliding of 
said ramp surface along said biasing member to re 
lease the blade unit on said platform portion in re» 
sponse to insertion of the key of a blade injector 
magazine between said main frame member and 
said platform structure. 

2. The razor as claimed in claim 1 wherein said han~ 
dle portion includes two spaced side walls which define 
a recess in which said ramp surface is received and said 
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biasing member is a leaf spring, the lower end of which 
includes two side ?anges which are secured to said two 
side walls such that the upper end of said leaf spring is 
?exed against said ramp surface to exert said upward 
and rearward biasing force on said platform structure. 

3. The razor as claimed in claim I wherein said blade 
locating structure, the ramp surface and said platform 
portion are formed in the same metal member and said 
guard portion is a member of molded plastic material. 

4. The razor as claimed in claim I wherein said main 
frame member includes two symmetrically disposed 
reference surfaces, one on either side of the center of 
said cap portion and at the rear thereof, for engaging 
rear edge surfaces of an inserted blade unit, and said 
blade aligning includes projecting blade stop surfaces 
that are adapted to engage forward edge surfaces of the 
inserted blade unit so that the blade unit is clamped be 
tween said reference and stop surfaces to provide the 
desired positioning of the blade unit relative to the 
guard portion. 

5. The razor as claimed in claim 1 wherein said de 
formable structure includes a plurality of tabs, each of 
which includes an offset portion that extends under and 
engages a cooperating surface of said guard portion for 
supporting said guard portion in engagement with said 
platform portion. 

6. The razor as claimed in claim 5 wherein said han 
dle portion includes two spaced side walls which define 
a recess in which said ramp surface is received and said 
biasing member is a leaf spring, the lower end of which 
is secured between said two side walls such that the 
upper end of said leaf spring is ?exed against said ramp 
surface. 

7. The razor as claimed in claim 6 wherein said main 
frame member includes symmetrically disposed refer 
ence surfaces, one on either side of the center of said 
cap portion and at the rear thereof, for engaging the 
rear edge of an inserted blade unit, and said blade 
aligning structure includes projecting blade stop sur 
faces that are adapted to engage the forward edges of 
the inserted blade unit so that the blade unit is clamped 
between said reference and stop surfaces to provide the 
desired positioning of the blade unit relative to the 
guard portion. 

8. The razor as claimed in claim 7 wherein said blade 
stop surfaces, said ramp surface and platform portion 
are formed of the same metal member and said guard 
member is of molded plastic material. 

* * * >k ll‘ 


