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3 Claims. (Cl. 30-43) 

This invention relates to small power-driven safety 
razors often referred to as electric dry shavers or raZors 
for operation upon a human beard. A number of dif 
ferent electric razors are used extensively today, all hav 
ing in common a blade unit or units driven across the bot 
tom or bottoms of a closely apertured, skin-engaging guard 
plate or comb. 
One type of electric razor now in use employs a rigid 

housing with conveniently shaped handle or hand-engag 
ing medium and provided with a depressed, elliptical cut 
ter-head-face wherein a double cutter-head unit is 
mounted. The double cutter-head unit consists in two 
revolving shearing blade structures disposed in slightly 
spaced side-to-side relation and each carrying a plurality 
of edged shearing blades mounted at the ends of radial 
arms which are affixed to rigid shafts driven at high speed 
from the motor. The guard plate structure of this elec 
tric shaver comprises a pair of stationary comb rings, one 
for each revolving shearing blade structure and disposed 
outwardly and concentrically of the series of blades of 
each shearing structure. The comb rings are provided 
with closely interspersed, diagonally transverse slots or 
apertures for accommodation of the individual hairs as 
the housing is manipulated across the user's face, with the 
comb rings pressed against the skin. 
The chief objection to all of said power-actuated dry 

shavers or razors is that even with very closely inter 
spersed hair-accommodating apertures or slots, many hairs 
are missed on one or several strokes of the cutter head 
across the face or beard of the user. Thus, in conven 
tional dry shavers, the cutting head must be manipulated 
back and forth and in many directions many times be 
fore the hairs are closely cut in any area of the beard. 

It is an object of my invention to overcome the objec 
tion previously noted, by supplying an efficient cutting 
head for dry shavers, driven by a motor or the like where 
the said guard plate or comb ring for receiving and guid 
ing the individual hairs of the beard is oscillated on an 
axis substantially normal to the plate and preferably con 
centric with a comb ring in that type of razor to rapidly 
change the relative positioning of the apertures or slots 
thereby confining and guiding a far greater percentage of 
the hairs of the beard in any stroke of the razor over the 
face. 

While my invention is applicable to any electric dry 
shaver which employs a substantially planar or close to 
planar apertured guard plate, it is particularly applicable 
to electric shavers which employ one or more annular 
comb rings or comb bars with shearing blade or blades 
driven across the apertured under surfaces thereof. 
A further object of my invention is to provide an im 

proved construction of the class described which will lend 
itself readily to utilization in conventional electric dry 
shavers now in wide use without requiring substantially 
alteration of driving means for the cutter or shearing 
blades. 
The foregoing and other objects with regard to the in 

vention will appear more clearly from the following de 
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2 
scription made in connection with the accompanying 
drawings in which like reference numerals refer to similar 
parts throughout the several views and in which: 

Fig. 1 is a front elevation showing my invention em 
bodied in a dual cutter head type of rotary electric shaver; 

Fig. 2 is a view mostly in vertical section taken on the 
line 2-2 of Fig. 1 with some portions of the housing and 
electric motor broken away; said view being taken on a 
larger scale; and 

Fig. 3 is a norizontal cross section taken on the line 
3-3 of Fig. 2 showing the driving connections for oscil 
lating the guard or comb rings as well as the driving con 
nections for the respective cutter or shearing blade struc 
tures. 

in the embodiment illustrated, all working parts of the 
electric dry shaver are housed within or upon a rigid 
housing 5 having a longitudunal handle portion 5a and a 
laterally protruding cutter head portion 5b of generally 
oval shape, and having a depth to accommodate and hav 
ing rigidly mounted therein, the motor case of a small 
electric motor M. Service cord C extends longitudinally 
through the handle portion of housing Sa and electrically 
connects (not snown) to the terminals of motor M. 
The housing 5 has a depressed oval shaped cutter head 

face 5c defined peripherally by an outstanding, narrow 
flange 5d of oval shape and having defined in the de 
pressed portion shallow recesses for receiving the cutting 
or shearing head units identified as entireties by the nu 
merals 6 and 7 respectively. Each of the cutting units 
or shearing structure as shown, consists in a central hub 
carrying a plurality of radial arms 6a and 7a (in the two 
units shown) which terminate at their outer ends in out 
wardly projecting blades 6b and 7b respectively, having 
edges which circumferentially sweep across the slotted an 
nular portions 8a of respective skin-engaging guard plates 
8 mounted for independent oscillation upon annular shoul 
ders 5s provided in the depressed portion 5c of the cutter 
face of the housing. It is to be understood that one of 
said annular shoulders is provided for each of the cutter 
heads. 
The identical guard plates 8 for the two cutter units 

comprise slightly raised comb rings 8b concentrically dis 
posed of the cutter heads 6 and 7 in each instance and 
slightly raised from the central flat portions of the guard 
plates. As shown, the comb rings are transversely slotted 
along obliquely curved lines closely interspersed to guide 
and accommodate in the slots, individual hairs of the 
beard. The circular guard plates which include the comb 
rings 8b have narrow, outturned annular flanges 8c which 
are mounted for oscillation on the annular shoulders 5s 
of the depressed portion of the housing and which under 
lie and slidably engage depending annular shoulders 9a 
of a retaining and cover plate 9 which is generally oval in 
marginal shape and has formed in the body thereof, two 
enlarged annular openings for accommodating the guard 
plates 8 with the comb rings 8b protruding therefrom. 
Said depending annular shoulders 9a extend inwardly or 
downwardly from the said openings for accommodating 
the guard plates. The cover and retaining plate 9 may 
be suitably affixed to the housing as by screws 10 which 
threadedly engage bosses or lugs formed in the depressed 
cutter head face 5c of the housing. 
The hubs of the two rotary cutter units 6 and 7 are 

rigidly affixed to the outer ends of rotary shafts 11 and 
12 respectively, which are suitably journaled at their outer 
ends in the depressed, rigid face portion 5c of the housing 
and have affixed near their lower or inward extremities 
driven gears 11a and 12a respectively. Said gears 11a 
and 12a are in mesh with the relatively small gear or 
pinion 13 affixed to the output such as the armature shaft 
14 of the motor M. Said shaft 14 as shown, extends 
outwardly for some distance beyond and above the pinion 
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13 and has formed on the outer portion thereof, a worm 
14a. The gears 11a and 12a being of several times the 
diameter of the pinion 13 are driven at relatively lower 
speed, ranges of from 1200 to 2500 rp.m. being desirable 
where the cutter heads carry from 4 to 6 blades 7b. 

I provide simple driving means powered from the motor 
sheft 14 as shown, for oscillating the circular guard plates 
8 and of course the slotted cutter combs 8b formed 
integrally therewith. Various mechanisms may be suc 
cessfully applied and in the form illustrated, I provide 
peripheral portions of the circular peripheries of the 
guard plates 8 with gear segments 5 and 16 respectively, 
said gear segments being both meshed at opposite sides 
with a small pinion 17 which is affixed to a rock shaft 
7a journaled in a tapped boss 5e formed at an appro 

priate point in the depressed face 5c of the housing. The 
shaft 17a extends downwardly below the face 5c of the 
housing and has affixed at the inner end thereof a short 
rocker arm 17b which is pivoted at its outer end to a 
shift link 18. This shift link 8 has a longitudinal slot 
18a adjacent its outer end which accommodates the up 
standing arm 9a of a bell crank lever indicated as an 
entirety by the numeral 19 and pivoted on a horizontal 
stub shaft 20 which extends from a heavy bearing boss 
21 (see Fig. 2) integrally cast or otherwise rigidly secured 
to one of the side portions of the interior of housing 5. 
The lower arm 19b of the bell crank lever is pivoted at 
its outer end by a pin 22a to the upper end of a pitman 
link 22 which has its lower end pivoted by a pin 22b 
to an eccentric point on one face of a worm gear 23. 
Worm gear 23 is in mesh with the worm 14a carried 
by the armature shaft of the motor. The worm gerr is 
affixed to a transverse shaft 23a which is journaled (not 
shown) in an elongated stud or rigid member which is 
affixed to or integrally cast with the side of the interior 
of the housing 5 opposite from the housing side from 
which the bearing boss 21 projects for mounting and 
journaling the bell crank lever 19. 
The speed-reducing effect through driving of the worm 

gear 23 from the worm 14a of the motor shaft 14 is such 
that the worm gear 23 is revolved somewhere in a range 
between 250 and 500 revolutions per minute, this of 
course because of the pitman connection precisely deter 
mining the oscillations of the two hair-receiving and guid 
ing comb rings 8b at Substantially slower speed than the 
revolution of the cutter heads 6 and 7. 
While oscillation of the comb rings 8b through various 

fractions of a revolution are all successful for the pur 
poses desired, it is adequte to achieve highly success 
ful results if the oscillation varies between 15 and 30 
degrees. 
From the foregoing description it will be obvious that 

when the motor M is driven the two multi-bladed cutter 
head mechanisms or shearing structures will be revolved 
at high speed with the several edged blades 6b and 7b 
respectively thereof, circumferentially moving across and 
in Working contact with the bottom annular portions of 
the guard plates and cooperating with the hair-receiving 
apertures or slots of the respective comb rings to effi 
ciently shear the entrained individual hairs. The cutter 
face of the housing may be manipulated back and forth 
across the beard at cheeks, neck, chin, etc., and while 
the cutter heads are rapidly revolving, the circular guard 
plates and more particularly the comb rings 8a are 
oscillated at Substantially slower speed than the revolu 
tion of the cutter heads, but nevertheless are oscillated 
a number of times each second. Yet in such oscillations 
of the comb rings the positioning of the hir-receiving 
apertures and slots is constantly changed, thereby caus 
ing a large percentage of all of the hair of the beard to 
be engaged and guided as the shaver is pressed against 
the skin and moved in one direction. 
The gained efficiency obtained through the combinative 

manipulation of the overall housing in one direction and 
the rapid oscillation of the comb rings or guard plates. 
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4. 
in rotative and opposite directions achieves unexpected 
results and has very high efficiency in the cutting of 
hair. In this connection the oscillation of an annular, 
closely slotted or apertured guard plate or comb is par 
ticularly advantageous to engage and project the hairs 
in the beard into the paths of the cutter heads when the 
device is manipulated in more or less linear movement. 

With my improved construction the time required to 
obtain a clean cut shave of the entire beard may be 
reduced by at least 40% as contrasted with the time 
required in conventional dry shavers of the general type 
of my structure illustrated. 
While my invention may be applied to numerous types 

of power driven safety razors where the guide plate or 
plates is or are disposed substantially in planar relation 
ship, it is particularly adapted for highest efficiency to 
a multi-cutting-head razor of the type illustrated where 
two or more closely apertured or slotted comb rings are 
disposed in side by side relation. In this connection it 
will be noted that the simultaneous oscillation and con 
stantly variable positioning of the comb rings with the 
diagonally transverse slots therein is in opposite direc 
tions on the two rings, due to the fact that opposite sides 
of the small oscillating pinion 7 are meshed with the 
respective gear segments 15 and 16. This combination 
with the dual cutting mechanisms in the manipulation of 
the overall device upon the beard, produces engagement, 
guiding and entrainment of the maximum number of 
hairs during each stroke of the dual cutter face. 
From the foregoing description it will be seen that I 

have provided simple but highly efficient improvements 
for so-called electric dry shavers adapted to be applied 
to a number of different structures now in commercial 
use. My invention is not limited to a rotary cutter head 
assembly or to the shifting in opposite directions by 
oscillation of a circular guard plate. The reverse shifting 
of the guard plate accomplished by my invention does 
contemplate reciprocating shifting of the guard plate in 
a plane as distinguished from bodily swinging of a frame 
or mounting on an axis disposed parallel to the center 
line or other line of the plate. 

It will of course be understood that various changes 
may be made in the form, details, arrangement and pro 
portions of the parts without departing from the scope 
of my invention. 
What is claimed is: 
1. In a power safety razor, a housing having a cutter 

head-face and an exterior portion of a configuration to be 
grasped and guided by human hand, a pair of substantially 
circular skin-engaging guard plates mounted in closely 
spaced, side by side relation across said face for inde 
pendent oscillations therein and each having an outstand 
ing comb ring provided with closely interspersed generally 
transverse hair-receiving slots, a driven cutter head for 
each of said guard plates having edged blade means mov 
able circumferentially across the inner surface of the as 
sociated comb ring, an electric motor mounted within 
said housing and having a power takeoff shaft, driving 
connections between said power takeoff shaft and said 
two cutter heads, and oscillating mechanism drivingly in 
terposed between said power takeoff shaft and both of 
said circular guard plates, said mechanism including speed 
reduction means and mechanical movement media for 
converting constant rotary power from said shaft to rota 
tively oscillatory movement of both of said circular guard 
plates in opposite directions simultaneously and through 
in each case, small circular segments. 

2. In a power safety razor, a housing having a cutter 
head-face and an exterior portion of a configuration to 
be grasped and guided by human hand, a pair of Sub 
stantially circular skin-engaging guard plates mounted in 
closely spaced, side by side relation across said face for 
independent oscillations therein and each having an out 
standing comb ring provided with closely interspersed 
generally transverse hair-receiving slots, a driven cutter 
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head for each of said guard plate shaving edged blade 
means movable circumferentially across the inner surface 
of the associated comb ring, an electric motor mounted 
within said housing and having a power takeoff shaft, 
driving connections between said power takeoff shaft and 
said two cutter heads, and mechanism connected for driv 
ing with said motor-power-takeoff shaft and having an 
oscillatory output terminal connected with both of said 
guard plates for simultaneously oscillating said guard 
plates of the two cutter units in opposite directions through 
small circular segments at a substantially slower speed 
than the speed of said cutter heads. 

3. in a power safety razor, a housing having a cutter 
head-face, a pair of substantially circular skin-engaging 
guard plates mounted in side-by-side relation across said 
face for independent oscillations therein and each having 
a comb ring provided with closely interspersed hair-receiv 
ing slots extending transversely of the ring, a cutter head 
for each of said guard plates having edged blade means 
movable circumferentially across the bottom of the asso 
ciated comb ring, said cutter heads being mounted within 
said housing, an electric motor mounted within said hous 

0. 

s 

20 

6 
ing and having power takeoff means, driving connections 
between said power takeoff means and said two cutter head 
units, said circular guard plates having gear segments 
thereon on opposed marginal portions thereof, an oscillat 
ing pinion mounted in said housing adjacent said face and 
meshed on opposite sides thereof with said respective 
gear segments and driving connections between said pinion 
and said power takeoff means for oscillating said pinion 
through partial revolutions in opposite directions during 
the operation of said motor and cutter heads. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1,504,311 Bailey----------------- Aug. 12, 1924 
2,167,833 Gold ------------------ Aug. 1, 1939 
2,220,800 Jepson ----------------- Nov. 5, 1940 
2,277,328 Kambolz--------------- Mar. 24, 1942 
2,283,834 Van Dam et al.---------- May 19, 1942 
2,308.920 Horowitz et al. ---------- Jan. 19, 1943 
2,815,571 Brentani--------------- Dec. 10, 1957 

  


