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ABSTRACT: A shaving geometry adjustment arrangement for
a razor blade cartridge containing a continuous band of rib-
bonlike blade includes a back which has a shaving platform on
which the blade is supported in the shaving zone and a guard
bar that is molded integral with the shaving platform and
secured to that platform by a flexible hinge element and a
front secured to the back with snap-type connectors. An ad-
Justing lever is molded integral with the hinge and extends
rearwardly to engage an adjusting device. The adjusting
device in one embodiment is a disc having a spiral camming
groove formed in it, and in other embodiments is a guide plate
camming lever arrangement. In one of those arrangements the
guide plate has two cam follower surfaces spaced 0.203 inch
apart which- cooperate with a camming surface or the
camming lever which is composed of two identical sets of ar-
cuate segments, one segment having a radius of 0.77 inch and
the other segment having a radius of 0.123 inch. The guide
plate is positioned at the rear of the magazine back and the
camming lever, secured to the front, extends through the
magazine and has a lip which overlies the guide plate and
secures the guide plate to the cartridge assembly, and also pro-
‘vides a supplemental securing function for other components
of the cartridge assembly.
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- SAFETY RAZORS

This application is a continuation-in-part of my application
Ser. No. 658,742, filed Aug. 7, 1967, now U.S. Pat. No.
3,375,578, dated Apr. 2, 1968, which in turn is a continua-
tion-in-part of my application Ser. No. 618,581, filed Feb. 27,
1967, now abandoned, which in turn is a continuation-in-part
of my application Ser. No. 579,335, filed Sept. 14, 1966, now
abandoned.

SUMMARY OF INVENTION

This invention relates to safety razors and more particularly
to arrangements for adjusting the shaving geometry of such
razors.

It is frequently desirable to provide a construction in a
safety razor which enables the user to adjust the shaving
geometry (the relationship between the sharpened edge of the

" razor blade as exposed in the blade holder with respect to the

shaving guard and/or the clamping cap) to suit his individual,

preferences and/or shaving requirements and it is an object to
provide a novel and improved razor structure which enables
adjustment of shaving geometry simply and reliably. This in-
vention has particular applicability to safety razors of the type
shown in the Nissen U.S. Pat. No. 3,262,198, that is, a razor
provided with a removable cartridge or magazine containing a
continuous band of ribbonlike blade in an arrangement in
which successive lengths of the blade may be sequentially ad-
vanced into shaving position by the user. The magazine for
such a razor should be a compact storage compartment which
presents a relatively long length of blade edge in a shaving
zone and includes a relatively abrupt transition at at least one
end of the shaving zone in order to expedite shaving. In such a
razor, a guard structure positioned generally in front of and
extending parallel to and spaced from the blade support plat-
form limits the exposure of the sharpened edge of the blade,
and it is further an object of the invention to provide an ar-
rangement for adjusting the shaving geometry provided by
such a holder-magazine construction so that a wide range of
preferences of the user with respect to shaving geometry may
be accommodated. A number of unique problems arise in con-
nection with a ribbon-type razor construction, however. For
example, as the major components that affect shaving
geometry are part of the replaceable component—the
magazine—the production cost of the adjustabie feature to the
extent that it is incorporated in the replaceable component
must be minimized in order to be economically competitive.
The adjustment should be easy to make and permit a wide
range of shaving geometries while not creating any potentially
hazardous condition for the user. Accordingly, it is another
object of this invention to provide a novel and improved rib-
bon-type razor blade magazine structure which provides ad-
justable and yet precise shaving geometry configuration.
.Another object of the invention is to.provide a novel and
improved -razor adjustment arrangement which enables the
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shaving geometry to be adjusted with accuracy, certainty and -

effectiveness. '

Another object of the invention is to provide a compact
shaving geometry adjustment arrangement for use in safety
razors.

A further object of the invention is to provide novel and im-
proved shaving geometry adjustment arrangements that are
adaptable to high volume production techniques, both in the
manufacturing of the components and in the assembly of the
components into a unit.

Still another object of the invention is to provide a novel
and improved shaving geometry adjustment arrangement that
may be incorporated in the magazine itself, which magazine is
compatible with conventional types of magazine holders.

A further object of the invention is to provide a novel and
improved cartridge assembly for use in a ribbon-type safety
razor.

'Still another object of the invention is to provide a novel
and improved arrangement for securing together components
of a cartridge useful in a ribbon-type safety razor.
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The magazine holder combination should be easy to use and.
reliable in operation; and the magazine should be easily and
positively secured in the holder and yet easy to remove from
the holder. Another object of the invention is to provide novel
and improved arrangement for securing the magazine in the
holder to facilitate its convenient removal from the holder.

In accordance with one feature of the invention there is pro-
vided a ribbon-type razor blade magazine for use in a razor
construction that includes a back component which has a
blade support platform that defines a shaving zone for receiv-
ing and supporting a shaving length of blade in shaving posi-
tion and a front component. The back and front components
are secured together with snap-type connectors. A supple-
mental connector includes a plate disposed on the surface of
one of the components and a cooperating latching structure
that has a lip that is adapted to engage and overlie an edge of
the latch plate. The cooperating latching structure is secured
to the other of the components and extends across the
magazine so that its lip engages the plate and supplements the
snap-type connectors.

In a preferred embodiment the magazine includes a blade
guard structure that extends in generally parallel spaced rela-
tion to and has a guard surface that is disposed forwardly of
the blade support platform. The guard structure further in-
cludes an adjusting portion which is disposed beneath the
blade platform and extends away from the guard surface. This
guard structure is mounted for movement relative to the blade
support platform about a hinge axis that is located below the
support platform and that extends substantially parallel to the
guard bar surface so that the shaving geometry of the razor
may be adjusted. The axis about which the guard structure is
mounted for movement is defined by a flexible hinge element
that is formed integrally with a magazine component. It is
preferred that this flexible hinge element be a continuous web
element that secures the guard structure to the blade support
platform. The structure further includes a series of spaced
reinforcing ribs on the web which act to maintain the
geometry of the hinge-guard-shaving platform through the
permitted range of adjustment. A cooperating adjusting ele-
ment engages the adjusting portion for moving that portion
and as a result the guard, relative to the blade support plat-
form about the defined axis so that the shaving geometry of
the razor is readily adjusted. In specific embodiments the
blade guard structure is disposed forwardly and downwardly
of the blade support platform and an integral adjusting lever
which extends rearwardly beneath the blade platform for en-
gagement with an adjusting mechanism mounted on either the
holder member or the magazine (cartridge) member. The ad-
justing mechanism may take a number of forms.

In a particular embodiment, the adjusting mechanism in-
cludes the latching structure which has a handle portion on
the front of the cartridge which is connected to a camming
surface that engages the plate disposed on the rear of the car-
tridge. This plate is connected to the guard structure adjusting
portion and is guided for vertical movement so that the shav-
ing geometry of the razor may be adjusted by rotation of the
guard structure about the flexible hinge axis. A feature of this
particular embodiment is the interengagement of the adjust-
ment actuating latch member and the sliding plate such that
the components of the magazine are locked securely together
in a manner which may be easily performed by automated
production apparatus and which renders disassembly of the
cartridge components difficult.

A further feature is the provision in the base of the
magazine of latch structure that cooperates with latch struc-
ture carried by the magazine holder. The magazine latch
structure includes first and second ramp surfaces, the first
ramp surface having an angle in excess of the static frictional
characteristics of the materials of the engaged latch com-
ponents and the second ramp surface having a smaller angle.
When the magazine is latched in the holder, a portion of the
holder latch is in engagement with the first ramp surface. On
actuation of the magazine-holder latch, the magazine is ini-
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tially moved positively under the influence of the coacting
holder latch and first ramp surface and then is retained in a
partially released position with the holder latch structure in
engagement with said second ramp surface, in which position
the magazine can be manually removed from the holder
without further manual actuation of the magazine-holder
. latch.

Other objects, features, and advantages of the invention will
be seen as the following description of particular embodi-
ments thereof progresses, in conjunction with the drawings, in
which:

FIG. 1 is a rear elevational view of a safety razor con-
structed in accordance with the invention;

FIG. 2 is a sectional view taken along the line 2-2 of FIG. 1;

FIG. 3 is a top view of the safety razor structure shown in
FIG. 1 with parts thereof broken away;

FIG. 4 is a front elevational view of the magazine shown in
FIG. 1 with the front wall broken away;

FIG. 5 is an elevational view of the camming element em-
ployed in the magazine structure shown in FIG. 4;

FIG. 6 is a sectional view of that camming structure, taken
‘along the line 6-6 of FIG. §;

FIG. 7 is a rear elevational view of the back member of the
magazine;

FIGS. 8 and 9 are two enlarged views showing the shaving
geometry configuration of the safety razor structure shown in
FIG. 1 in two different positions as controlled by the adjust-
ment arrangement;

FIG. 10 is a front elevational view of a second form of safety
razor of the holder and magazine (cartridge) type constructed
in accordance with the invention;

FIG. 11 is a sectional view of the safety razor shown in FIG.
10, taken along the line 11-11 of FIG. 10;

FIG. 12 is a rear elevational view of the magazine shown in
FIGS. 10 and 11;

FIG. 13 is a top view (in partial section taken along the line
13-13 of FIG. 12) of the magazine shown in FIGS. 10—12;

FIGS. 14—16 are rear, side and top sectional views, respec-
tively, of the follower plate employed in the magazine shown
in FIGS. 10—12;

FIGS. 17—19 are rear, side and front views, respectively, of
the adjusting member employed in the magazine shown in
FIGS. 10—12;

FIG. 20 is a side sectional view of still another form of
holder and magazine (in spaced relation) constructed in ac-
cordance with the invention;

FIG. 21 is a plan view of the actuator employed in the em-
bodiment shown in FIG. 20;

FIG. 22 is a front elevational view of still another form of
safety razor cartridge constructed in accordance with the in-
vention;

FIG. 23 is a rear view of the safety razor cartridge shown in
FIG. 22;

FIG. 24 is a sectional view taken along the line 24-24 of
FIG. 22;

FIG.25is a front view of the cover component of the car-
tridge;

FIG. 26 is a sectional view taken along the line 26-26 of
FIG. 25;

FIG. 27 is a rear view of the back component of the car-
tridge shown in FIG. 22;

FIG. 28 is a sectional view taken along the line 28-28 of
FIG. 27;

FIG. 29 is a view of the slide plate employed in the cartridge
shown in FIG. 22;

FIG. 30 is a sectional view of the slide plate shown taken
along the line 30-30 of FIG. 29;

FIG. 31 is a front view of the adjusting lever employed in the
cartridge shown in FIG. 22;

FIG. 32 is a side view of the adjusting lever shown in FIG.
31, ’

FIG. 33 is a rear view of the adjusting lever shown in FIG.
31;and
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FIG. 34 is a sectional view taken along the line 34-34 of
FIG. 32.

DESCRIPTION OF PARTICULAR EMBODIMENTS

With reference to FIGS. 1—3 the safety razor structure
there illustrated includes a holder member 10 in which a
magazine member 12 is releasably secured. This razor struc-
ture is generally of the type shown in the ansen U.S. Pat. No.
3,262,198 issued July 26, 1966.

The magazine member 12 includes a back element 14 and a
cover element 16 which is secured to the back element by
snap-type connectors. It is preferred that the components of
the magazine structure be manufactured of a moldable or-
ganic plastic capable of being subjected to repeated deforma-
tion stresses. A suitable plastic material for the back member
14 is an acetyl plastic sold under the name Celcon and a suita-
ble plastic material for the cover member 16 is an acetyl
plastic sold under the name Delrin.

With reference to FIG. 4 the back element 14 includes a
generally planar base 18 having an upstanding cylindrical wall
member 20 located intermediate the ends of the base. This
cylindrical wal! 20 defines a cylindrical supply chamber which
receives a coil of shaving blade 22. Adjacent one end of the
base 18 is formed an upstanding planar blade support platform
24 having a blade support surface that extends generally per-
pendicular to the plane of the base 18. Adjacent the other end
of the base is a circular aperture 26 in which is rotatably
disposed an arbor 28 that has a slot 30 therein that receives
one end of blade 22. A portion of reduced width at point 32 in
slot 30 engages a tab 34 secured to the end of blade 22 so that
the end of the blade is firmly secured to the arbor 28.

Blade 22 extends from the supply chamber defined by cylin-
drical wall 20 past a first guide surface 40 formed in the
magazine cover 16, a second guide surface 42 formed at the
end of the blade support platform 24, along the blade support
platform to a third guide surface 44 formed at the other end of
the platform, then to a fourth guide surface 46 formed in the
cover and finally to the takeup arbor 28. The blade element 22
in this embodiment is a strip of stainless steel 0.0015 inch in
thickness and 0.1895 inch in width having a sharpened for-
ward edge 50 and an unsharpened rear edge 52 (as best in-
dicated in FIGS. 8 and 9).

Formed at the rear end of the blade support platform 24 at
each end thereof is a vertical pad surface 60 which provides a
guide for the rear edge 52 of the ribbon blade 22. Disposed
above the blade support platform 24 and extending forwardly
over that platform are a series of four spaced tabs 62 which act
as guides contributing to the definition of the path of the blade
22 through the shaving zone defined by the blade support plat-
form 24. Below the blade support platform is formed a guard
structure 68 that includes a guard surface 70 at its forward
end. This guard structure is secured to the blade support plat-
form by a web hinge element 72 which is secured to the blade
support platform at the front edge 74 of that platform. This
hinge web 72 in the illustrated embodiment is an imperforate
web 0.005 inch in depth which is reinforced with rib elements
76, each of which has a depth of 0.015 inch and a width of
0.030 inch, and which are spaced 0.060 inch apart. Slots 78
are provided in the guard member between guard surface 70
and front edge 74 to permit movement of hair elements or
other debris that might accumulate during the shaving opera-
tion away from the shaving zone. Extending rearwardly from
hinge web 72 and integral therewith is an adjusting lever ele-
ment 80 in the form of a flat elongated member that has a stud
82 projecting from its rear surface.

The cover 16 is secured to the back 14 such that its upper
surface 90 is substantially aligned with the front edge 74 of
shaving platform 24 and in firm continuous engagement with a
lower surface portion of the guard. structure and a seal
between the cover and the back elements is provided at that
point which prevents debris from entering the interior of the
magazine and the blade storage compartments. Dowel pins 92
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extend rearwardly from the inside surface of the inside wall of
cover 16 and are received in holes 94 in the back element 14.
The cooperation of these dowel pins 92 within holes 94 assists
the proper registration and position of the cover 16 on the
base element 18 and contributes to securing these elements
together to form the complete magazine 12.

The holder 10 has formed at its upper end a head portion
100 having a forwardly projecting elongated lip 102 and a
downwardly extending supporting web 104 rigidly connected
at its lower end to handle 106. The lip 102 on head 100 is pro-
vided with slots 108 which receive in mating relation the blade
guide tabs 62 on the upper side of the magazine. Lip 102 ex-
tends over the entire width of the head and has a substantially
flat blade-engaging land surface 110 on its under side. As best
shown in FIGS. 8 and 9 when magazine 12 is secured in holder
10 this land surface 110 engages and urges blade 22
downwardly into contact with the bladé supporting platform
24 so as to firmly clamp the exposed shaving portion of the
blade against the supporting surface in flat shaving position.

A blade-advancing lever 120 is rotatably journaled in open-
ing 122 of web 104. This blade-advancing lever has secured to
it a locating pin 124, the forward end of which is frictionally
received in bore 126 of arbor 28, and a driving pawl 128
which engages with a lug on the arbor when the magazine is
mounted in the holder so that, when the blade-advancing lever
120 is rotated, the arbor is turned to advance a fresh portion
of blade 22 into shaving position. '

A latch structure 130 is pivotally mounted on the holder im-
mediately below the holder recess that receives magazine 12.

' When the magazine 12 is mounted in the holder 10, as in-
dicated in FIG. 2, the latch structure 130 biases the magazine
upwardly towards lip 102 to clamp the length of the blade 22
in the shaving zone against the blade support platform 24.
When the thumb piece of the latch structure 130 is pressed in-
wardly a rear cam surface of the latch structure acts against
the bottom of the magazine to release the magazine 12 and
permit it to be removed from the holder 10.

As best seen in FIG. 7, there is provided in the magazine
base 18 an aperture 150 that is disposed concentrically with
the cylindrical supply chamber defined by wall 20. This aper-
ture 150 has a series of nine posiitoning notches 152 spaced
about its periphery. A camming element 160 of configuration

" best shown in FIGS. 5 and 6 is disposed in aperture 150. This
camming element has disc portion 162 and a boss portion 164
with a rib 166 extending about the periphery of the boss for
engagement with the walt of aperture 150 as indicated in FIG.
2 so that the camming element is secured for rotation in aper-
ture 150. Formed integrally with boss 164 is a T-shaped latch
structure having a thin, resilient transverse web 170 extending
across the diameter of the boss and a laterally extending latch
leg 172 that projects through gap 174 in the wall of boss 164
and has a depending foot portion 176 which extends
downwardly from the boss through the plane of the disc por-
tion 162. The cam disc 162 carries on its upper surface as
viewed in FIG. 6 a helical cam groove 186, 0.040 inch in
depth. This cam groove 180 rises from a radius at end 182 of
0.3185 inch to a radius at end 184 of 0.4040 inch, a rise of

0.0107 inch for each 39° increment of adjustment. This

camming element is snapped onto back 14 so that boss 164 is
disposed in aperture 150 with ridge 166 protruding through
aperture 150 and the tip of latch leg £72 disposed in a notch

152. When so positioned, stud 82 of the adjusting lever por-

tion 80 of the guard structure is disposed in groove 180. The
periphery of the disc portion 162 is provided with serations

186 which facilitate the manual rotation of the cam disc and

consequent adjustment of the shaving geometry, that is the

position of the guard surface 70 relative to blade edge 50.

On the reverse surface of disc 162 from the grooved surface
there is provided a sequence of numbers 190 which provide an
indication of the position of groove 180 with respect to lever
80. When the magazine 12 is positioned in holder 10 (as in-
" dicated in FIG. 1) a number 199 is visible through aperture
192 and provides an indication of the adjusted position of
guard 70. )

—

0

—

5

20

25

40

45

50

55

60

65

70

75

6

Several distinct relationships are useful in evaluating shav-
ing geometry. With reference to FIG. 8, a line 200 may be
drawn tangent the outer surface of lip 102 and the guard sur-
face 70. The distance D that the sharpened edge 50 of the
blade 22 projects in a direction perpendicular to line 200 may
be termed “exposure.” Another concept useful in defining
shaving geometry is the tangent angle A between line 202 (the
plane of blade 22) and line 204 (a line tangent to the surface
of guard 70 and the sharpened edge 50 of blade 22). A further
dimension of the razor structure that may be varied to have a
significant effect on the comfort and/or effectiveness of shav-
ing is the distance S (termed herein “span’’) between the shar-
pened edge 56 of blade 22 and the tangent point of the guard
70 as indicated by lines 206 and 208, respectively.

The structure of the invention moves the guard surface 70
relative to the sharpened edge 50 of the blade about an axis
(approximately at point 210) located in the hinge web 72 sub-
stantially in alignment with the front edge 74 of the blade sup-
port platform. Through movenient of lever 80 in response to
the adjusting member 160, the tip of guard surface 70 is
caused to move generally along the path 212,

In the embodiment illustrated in FIGS. 1-9 a normal value
of tangent angle (with stud 82 engaged in the midpoint of
groove 180) of 31° is provided. The “exposure” in this posi-
tion is about 0.0034 inch and the “span’’ is about 0.062 inch.
Through adjustment to the position shown in FIG. 9 the tan-
gent angle is increased 6° to 37° while increasing the “expo-
sure” to about 0.0062 inch and the ‘‘span” to about 0.675
inch. When the tangent angle is decreased to 22° 33’ a nega-
tive “‘exposure” of —0.0014 inch results and ‘‘span” decreases
to 0.0541 inch. In the illustrated structure the rate of change
of the ratio of span to tangent angle increases as the tangent
angle decreases. Thus, with reduced span and reduced expo-
sure, a safer shave is available at small tangent angles.

With reference to FIGS. 10 and 11 the safety razor there il-
lustrated includes a holder member 10’ of the type shown in
the Nissen U.S. Pat. No. 3,262,198. This holder includes a
head portion 100’ having a forwardly projecting elongated lip
102’ and a downwardly extending supporting web 104’ rigidly
connected at its lower end to handle 106’. Secured to web
104’ is an elongated magazine guiding strip 360 which guides
the cartridge (magazine) 12’ into proper position so that lip
102’ engages the blade 22’ supported on shaving platform 24/
so as to firmly clamp the exposed shaving portion of the blade
against the supporting surface in flat shaving position. Blade-
advancing lever 120’ is arranged to drive the arbor 28’ for ad-
vancing a fresh portion of blade 22’ into shaving position
when the magazine 12’ is secured in holder 10’ by latch struc-
ture 130’

The magazine 12’ is of similar construction to the magazine
shown in FIGS. 2-4 including the hinged guard surface 70’
forwardly of blade platform 24’ but incorporates a modified
form of shaving geometry adjustment mechanism which em-
ploys actuator 310 and follower plate 312 as a substitute for
cam disc 160. In this embodiment, as indicated in FIGS.
11-13, the back 14’ is recessed to receive plate 312 and two
rearwardly extending pins 314,316 are formed on the rear of
actuating lever 80', which pins are disposed on either side of
recess 318 which accommodates positioning member 308
when magazine 12’ is latched in holder 10’. The aperture 150’
in the base of the supply chamber 20’ is circular in configura-
tion and functions as a bearing surface for surface 320 (FIG. .
18) of actuator lever 31¢ manufactured of an acetyl plastic
sold under the name Delrin.

That actuator lever (as indicated in FIG. 18) has a second
bearing surface 322 which is received in a circular aperture in
cover 16’ and the lever is secured in position on the cover by
latch projections 324 immediately behind surface 322. The
body of the actuator lever between these two bearing surfaces
is of cruciform configuration for molding convenience as in-
dicated in FIG. 17. Handle 328 has a projection 330 on its
rearward surface which engages one of the series of recesses
332 (FIG. 10) in the cover to perform a similar indexing func-
tion as do notches 152 in the embodiment shown in FIGS. 1-7.
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On the rear surface of the actuator member 310 is mounted a
circular cam element 334, 0.140 inch in diameter, the center
of which is offset 0.090 inch from the center of bearmg sur-
face 320 which is 0.315 inch in diameter.

Guide plate 312 (as indicated in FIGS. 14-16) has a body
portion 340 with an aperture 342 of generally rectangular
configuration which receives cam 334. The guide plate is
manufactured of suitable metal or plastic material and when
sheet metal is used, it is preferred that the edges of aperture
342 be smoothed or rounded as indicated in FIG. 15 to pro-
vide a smooth surface for engaging cam disc 334. Guide plate
312 has two legs 346,348 which extend upwardly from body
340 and each of which has an aperture 350,352 which fric-
tionally receives projecting pins 314,316, respectively. it is
also preferred that the guide plate have a downwardly extend-
ing portion 354 to balance stresses imposed during movement
of the guide plate to adjust shaving geometry. A guide projec-
tion 356 having parallel surfaces which are positioned within
the recess extension 358 in the back may be employed for sup-
plemental vertical guidance of the plate during its movement.
A tab 369 extends laterally from either side of the guide plate
body and each is offset forwardly, as indicated in FIG. 16, so
that it is secured beneath lip 362 of cover 16' (which lip also
engages recess surface 364 for securing the cover 16’ to the
back 14') when the cover and back are assembled as indicated
in FIG. 12. These tabs and lips thus cooperate to secure the
guide plate 312 to the magazine assembly while permitting its
vertical motion relative to that assembly.

This configuration of magazine adjustment structure pro-
vides +0.060 vertical motion of the guide plate in response to
rotation of actuating lever 381 of 45° in either direction. This
motion of the plate 312 produces corresponding motion of ad-
justing lever portion 80’ to produce substantially the same
range of adjustment as that described above in connection
with FIGS. 8 and 9.

Still another embodiment of the invention is shown in FIGS.
20 and 21. This embodiment allows the adjusting structure to
be mounted in the holder 10’ while accommodating the range
of shaving geometry adjustments permitted by either of the
previously described embodiments. In this embodiment an ac-
tuator member 400 is secured between the holder head 100"’
and magazine-locating element 3¢0’. Element 308’ has a cir-
cular aperture 402 in which is disposed bearing surface 404 of
actuator member 400. Surface 494 has an enlarged bead 406
which cooperates with aperture 402 to secure the actuator to
element 308'. Actuator 480 further includes a cam surface
4908 and an entrance guide surface 419. The magazine 12’ has
a guide plate 312’ of configuration similar to that of the guide
plate shown in FIGS. 14-16 with aperture 342’ overlying the
aperture 150’ in the base of supply chamber 20",

The configuration of cam surface 408 may be seen with
reference to FIG. 21. The working portions of surface 408 are
two opposed segments 422,414 each 120° in angular length.
Segment 412 engages aperture surface 420 and segment 414
engages aperture surface 422. This cam surface is received
between parallel sides 428,422 of aperture 342’ and provides
vertical motion of plate 312’ as a linear function of rotation of
actuator 400 over a range of 120° (+60°) with segments
412,414 remaining in engagement with surfaces 420,422
respectively throughout this range. (Aperture 192’ in head
100’’ permits a mark on disc 400 indicative of the geometry
setting to be viewed by the user of the razor). The tapered en-
trance surface 41@ of the actuator member 400 accom-
modates the plate aperture 342’ and repositions that plate in
accordance with the setting of the disc as the magazine 12"’ is
inserted into holder 10''. Thus a shaving geometry setting may
be fixed for a particular holder 18’' and the blade magazine
12" is automatically placed in that shaving geometry configu-
ration as it is inserted into the holder.

A specific form of cartridge construction employing a cam
of the type shown in FIGS. 20-21 mounted in the magazine is
shown in FIGS. 22-34. This cartridge is adapted to be secured
in a holder member of the type shown in the Nissen U.S. Pat.
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No. 3,262,198 as described above. The cartridge is of similar
construction to the magazine shown in FIGS. 24 and includes
a guard surface disposed in front of a blade platform and in-
corporates a type of shaving geometry adjustment mechanism
similar to that shown and described in conjunction with FIGS.
10-21. As shown in FIGS. 22-24, the cartridge includes a
blade support platform 500 on which is disposed a length of
ribbon-type blade 502 which is received from a supply cavity
506 over radiused platform end 508, and after use is fed over
radiused platform end 510 to take up arbor 512 that is en-
gaged for rotation by a take up lever mounted on the cartridge
holder.

An adjusting lever 520 is mounted on the front of the car-
tridge and has a handle portion 522 which is movable through
five positions as indicated by detent grooves 524 molded on
the front face of the cartridge. Below this adjusting lever is an
aperture 526 behind which is mounted indicator disc 528
which is advanced as the arbor 512 is rotated to indicate the
number of lengths of shaving blade remaining for use.

On the back member 556 of the cartridge is formed a recess
530 in which is disposed a guide plate 532. This guide plate
has a main body portion in which is disposed an aperture 534;
a depending foot 536 having paralle! sidewalls 538; and two
upstanding arms 540, each of which has an aperture 542 in its
upper end in which is received a projecting pin 544 of the
shaving geometry mechanism of configuration as described
above. This mechanism includes a guard bar surface 550
which is disposed forwardly and downwardly of the blade sup-
port platform 500 and secured to that platform by hinge web
552, Rearwardly extending rigid bar 554 has the two pins 544
protruding from its rear surface. This structure is molded in-
tegrally with the back member 556 of the cartridge as in-
dicated in FIGS. 27 and 28.

The front member 569 of the cartridge includes at its upper
end a support member 564 which is ahgned with and assists
the accuracy of definition of the hinge axis as established by
web 552 when the back and front members are assembled
together. The front member also includes snap-type tab con-
nector portions 566,568 which engage recesses 570,572,
respectively in the back member 556, and guide pins 574
which are received in apertures 576 in the back member.
These components may be molded of a suitable organic
material such as an acetyl resin, a polyphenyleneoxide resin or
an ABS polymer. While slide plate 532 could be manufactured
of such materials it is made of alummum in the described em-
bodiment.

Details of the configuration of the cartridge front member
560 may be seen with reference to FIGS. 25 and 26; of the car-
tridge back member 556 with reference to FIGS. 27 and 28; of
the cartridge slide plate 532 with reference to FIGS. 29 and
30; and of the actuating lever 520 with reference to FIGS.
31-34.

With reference to FIGS. 29 and 30, aperture 534 in plate
§32 includes a right-hand curved section 600 of 0.135 inch’
radius in the specific embodiment; a left-hand curved section
6902 of 0.101 inch radius; and two straight horizontal connect-
ing surfaces 604 and two aligned vertical surfaces 605 that
connect the two curved end sections 600,602. The distance
between surfaces 604 is 0.203 inch in this embodiment. The
lower edges of surfaces 602 and 604 is a smooth radius of
0.005 inch as indicated by dotted line 606. Each aperture 542
in arms 540 is in an offset portion ¢61 and is formed by
sequential embossing and punching steps to provide the offset
which increases the engagement of apertures 542 with pins
544. In this embodiment this offset is 0.020 inch and each
aperture 542 has a 0.040 inch diameter.

The adjusting lever 528 is shown in FIGS. 33-34. This com-
ponent has a handle portion 522 on the rear surface of which
is formed a ridge 620 adapted to engage the series of grooves
524 in the face of the cartridge for locking the adjusting lever
in a particular adjusted position. The adjusting lever includes a
first cylindrical portion 622 which is received in aperture 626
in cover 560 (FIG. 25). Aperture 626 has two inwardly pro-
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jecting tabs 624 which cooperate with lands 625 (FIG. 33)
formed behind cylinder 622 to limit rotation of lever §20. A
second cylindrical portion 628 (which is received in journaled
relation in aperture 630 in the back member 5§56 (FIG. 27) is
connected to portion 622 by web 632 which thus has unsym-
metrical flexibility. Portion 622 is molded at an angle of 4°
with respect to the axis of portion 628. Both cylindrical por-
tions 622,628 have tapered surfaces 633 at their edges to
facilitate entrance into apertures 626 and 630, respectively.

Formed to the rear of portion 628 is a cam surface 640 of 10

configuration as indicated in FIG. 34. This cam surface has
two opposed cam surfaces 642,644 each of which is composed
of two arcs 646,648. These arcs have centers 650 which are
offset from the horizontal center line 652 a distance of 0.023
inch, and from vertical center line 654 a distance of 0.035
inch. Each segment 646 of the cam surfaces 642,644 has a
radius 656 of 0.77 inch from the closer center 650 while each
segment 648 has a radius 658 of 0.123 inch from the more
remote center 650. )

At the end of the adjusting lever is a latching structure 660
of configuration as indicated in FIGS. 32-34. The latching
structure 660 includes a relatively large radiused section 662
at its right end as viewed in FIG. 33 and a smaller radiused sec-
tion 664 on its left end. These surfaces are connected by
transition surfaces 666. Surfaces 664 and 666 are inclined at
45° angles. The under surface of section 662 forms a latching
surface.

In assembly, after the blade 502 has been positioned in the
back component 556, cover component 560 is placed in jux-
taposed position as indicated in FIGS. 22-24 and latched by
the snap engagement of connector tabs 566 and 568 with sur-
faces of back 556. The adjusting lever 520 is inserted from the
front of the cartridge through apertures 626 and 630; aperture
630 firmly journaling cylindrical bearing 628. Plate 532 is
then positioned in the recess 530 on the back 556 with the
pins 544 disposed in the apertures 542 in the upstanding arms
540. Plate 532 is restrained for rotation about an axis defined
by the pins 544 as it engages the fixed inclined camming sur-
faces 664 -and 666 of latch portion 660 and is forced by those
surfaces to the left as viewed in FIG. 23. The plate 532 snaps
into the recess 530 where it is restrained by the vertical
sidewalls that engage edges 538, and by the latching under
surface of section 662 of the adjusting lever. The adjusting
lever 520 is flexed as permitted by the coupling section 632 in
this assembly operation so that the axes of sections 622 and
628 are substantially aligned. The adjusting lever thus secures
the components of the cartridge together as plate 532 is
restrained by engagement of depending foot 536 with the ver-
tical sidewalls of recess 530; by engagement of pins 544 in
apertures 542; and by the engagement of the lever 520 with
the plate.

The effective angular length of cam surfaces 642 and 644
are each 120° These cam surfaces engage parallel surfaces
604 of slide plate 532 and rotation of adjusting lever 520 pro-
vides vertical motion of that slide plate as a linear function of
rotation over a range of 120° (+60°4) with cam surfaces
642,644 remaining in engagement with aperture surfaces 604
throughout this range of rotation; and with web 632 flexing to
allow release of detent 620 from grooves 524.

This configuration of magazine adjustment structure pro-
vides +0.046 inches of vertical motion of the slide plate in
response to the rotation of the actuator lever of 60° in either
direction. This motion of the slide plate produces correspond-
ing motion of the bar portion 554 to produce substantially the
same range of adjustment as that described above in connec-
tion with FIGS. 8 and 9.

With reference to FIGS. 22-24, at the base of the magazine
front 560 there is provided two spaced projections 670,672.
Formed in the base surface between the projections are two
ramp surfaces 674,676. In this particular embodiment ramp
surface 674 has an angle of 26° and ramp surface 676 has an
angle of 20°. These latch surfaces cooperate with the latch
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shown in that FIG., the holder latch structure includes a for-
ward latch projection 678 and a rearward latch projection 680
formed on a common body that has an actuating surface 682.
This latch component is biased upwardly by spring 684 and is
secured for pivoting movement about fixed bar 686.

When the magazine is secured in the holder, the magazine
pivots the holder latch structure in the counterclockwise *
direction as viewed in FIG. 2, the rear latch projection 680
being in engagement with ramp surface 674 while the forward
latch projection 678 overlies the lower forward surface of the
cartridge.front 560. On depressing the actuator portion 682 of
the holder latch member, that' latch member moves
downwardly compressing spring 684, and forward latch pro-
jection 678 clears the front of the magazine. As the angle of
ramp surface 674 is in excess of the static frictional charac-
teristics of engaged surfaces 674,680, the magazine ramp 674
slides over latch surface 680 until surface 680 contacts ramp
676. As the angle of that ramp is less than the relative dynamic
frictional characteristics of the engaged latch surfaces, the
force urging the magazine from the holder is reduced and the
projections 670,672 engage the fixed surface 686 so that the
magazine is frictionally retained in a partially released position -
from which position the magazine can be manually removed
from the holder without further manual actuation of the latch
actuator 682.

Thus, it will be seen that the invention provides an improved
magazine razor construction which is compatible for manufac-
ture by high volume production techniques employing plastic
materials and which provides a secure magazine assembly that
is convenient and reliable to use.

While particular embodiments of the invention have been
shown and described, various modifications thereof will be ap-
parent to those skilled in the art. As an example, it will be ap-
parent that other forms of adjusting members may be utilized

_ such as a lateral planar-type cam having straight line motion
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structure 130 carried by the holder member 10 (FIG. 2). As 75

or a screw thread-type cam rotatable about an axis which is
perpendicular to the hinge axis and substantially parallel to
the back member. Still other modifications will be apparent to
those skilled in the art. Therefore it is not intended that the in-
vention be limited to the disclosed embodiments or to details
thereof and departures may be made therefrom within the
spirit and scope of the invention as defined in the claims.

I claim:

1. For use in a safety razor, a magazine member adapted to
be received in a holder member, said magazine member
adapted to store a ribbonlike blade of uniform width having a
longitudinally extending rear edge and a parallel sharpened
front edge,

said magazine member comprising a back component and a

front component, said components including structure
defining a blade supply position, a blade takeup position
and a blade path extending between said supply position
and said takeup position, said structure defining said
blade path including a blade support platform which
defines a shaving zone for receiving a shaving length of
blade in supporting position with the sharpened edge of
the blade projecting beyond the front edge of said support
platform, a blade guard structure extending in generally
parallel spaced relation to and disposed forwardly of the
front edge of said blade support platform and including
and adjusting portion,

cooperating snap connectors on said back and front com-

ponents for securing said components together to house a

“ length of ribbonlike blade,
and supplemental connector means including a plate
disposed on the surface of one of said components, said
plate having an aperture in it, and a cooperating latching
structure having a pair of lips disposed on oppotite sides
thereof adapted to engage and overlie corresponding

" edges of the aperture in said plate and a cam surface

adapted to engage a surface of said aperture,

said cooperating latching structure being secured to the

other of said components and extending across said
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magazine so that said lip engages said plate and supple-
ments said cooperating snap connectors to secure said
magazine components together, and said plate being con-
nected to said adjusting portion for moving said guard
structure relative to said blade support platform for ad-
justing the shaving geometry of said razor in response to
the movement of said cooperating latching structure.

2. For use in a safety razor, a magazine member adapted to
be received in a holder member, said magazine member
adapted to store a ribbonlike blade of uniform width having a
longitudinally extending rear edge and a parallel sharpened
front edge, said magazine member comprising a back com-
ponent and a front component, said components -including
structure defining two aligned cylindrical apertures, a blade
supply position, a blade takeup position and a blade path ex-
tending between said supply position and said takeup position,
said structure defining said blade path including a blade sup-
port platform which defines a shaving zone for receiving a
shaving length of blade in supporting position with the shar-
pened edge of the blade projecting beyond the front edge of
said support platform, a blade guard structure extending in
generally parallel spaced relation to and disposed forwardly of
the front edge of said blade support platform, said blade guard
structure including an adjusting portion, cooperating snap
connectors on said back and front components for securing
said components together to house a length of ribbonlike
blade, and supplemental connector means including a piate
disposed on the surface of one of said components, said plate
having an aperture in it and being connected to said adjusting
portion for moving said guard structure relative to said blade
support platform for adjusting the shaving geometry of said
razor; and a cooperating latching structure secured to the
other of said components and extending across said magazine,
said latching structure having a pair of lips disposed on the op-
posite sides thereof overlying corresponding edges of the aper-
ture in said plate to secure said plate on the surface of said one
component, a cam surface adapted to engage a surface of said
aperture, and first and second cylindrical bearing surfaces
which cooperate with said cylindrical apertures of said
magazine member to define an axis of rotation of said
cooperating latching structure, said. bearing surfaces being
connected by a flexible coupling portion of unsymmetrical
flexibility characteristics that extends through said magazine
between said front and back components.

3. The magazine member as claimed in claim 2 wherein said
flexible coupling portion is of rectangular cross section and its
flexibility characteristic is unsymmetrical with respect to said
axis of rotation of said cooperating latching structure.
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12
4. For use in a safety razor, a magazine member adapted to
be received in a holder member, said magazine member
adapted to store a ribbonlike blade of uniform width having a
longitudinally extending rear edge and a parallel sharpened
front edge,
said magazine member comprising a back component and a
front component, said components including structure
defining a blade supply position, a blade takeup position
and a blade path extending between said supply position
and said takeup position, said structure defining said
blade path including a blade support platform which
defines a shaving zone for receiving a shaving length of
blade in supporting position with the sharpened edge of
the blade projecting beyond the front edge of said support
platform, a blade guard structure extending in generally
parallel spaced relation to and disposed forwardly of the
front edge of said blade support platform,
cooperating snap connectors on said back and front com-
ponents for securing said components together to house a
length of ribbonlike blade,
and supplemental connector means including a plate
disposed on the surface of one of said components, said
plate having an aperture in it that has a first section and a
second section of smaller dimension that said first section

so that latching surfaces are defined at the transition
between said first and second sections, and a cooperating

latching structure having a pair of lips disposed on op-
posite sides thereof, said lips being adapted to overlie said
latching surfaces,

said cooperating latching structure being secured to the

other of said components and extending across said
magazine so that said lip engages said plate and supple-
ments said cooperating snap connectors to secure said
magazine components together.

5. The magazine member as claimed in claim 4 wherein said
latching structure includes a head portion having an inclined
transition surface adapted to engage said latching surfaces of
said plate and said latching structure is flexed as said latching
structure head is forced through said aperture in said plate,
the resilience of said latching structure causing said lips to
move over said latching surfaces into plate engagement posi-
tion.

6. The magazine member as claimed in claim 1 wherein said

‘latching structure includes a handle portion on the front of

said magazine for manual manipulation of said surface
disposed in the aperture in said plate to adjust the shaving
geometry setting of the razor.



