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EECTRIC DRY SHAWER, 

Ivar Jepson, Oak Park, Ill., assignor to Sunbeam 
Corporation, Chicago, Ill., a corporation of 
Ellinois 

Application January 21, 1949, Serial No. 71,927 
(C. 30-43) 1 Claims. 

1. 
his invention relates to electric dry shaVerS, 

that is apparatus for use in removing beards or 
face hair as well as effecting depilation of hair 
on the airins, legs and other portions of the hu 
man body. More particularly the present inven 
tion is in the nature of an improvement on the 
electric dry shaver disclosed and claimed in my 
copending application, Serial No. 782,761 filed 
October 29, 1947 and assigned to the same as 
Signee as the present invention. 
In recent years electric dry sha Vers have been 

extensively employed and at present a substantial 
percentage of those who shave use electric dry 
shavers exclusively for this purpose. It would 
be desirable in connection with such electric dry 
Shawers to reduce the shaving time required by 
a Substantial amount while still obtaining a satis 
factory shave. It would also be desirable to pro 
Wide an electric dry shaver which is designed so 
that it may be held comfortably and conveniently 
in the hand of the operator in such a position 
that shaving may be accomplished with a loose 
and natural position of the hand and without 
any physical Strain on the operator in shaving 
any desired part of the face. In electric dry 
shavers which have been on the market hereto 
fore it has generally been necessary to grip rather 
tightly an elongated shaver body which further 
In Ore requires the operator's hand to be in a 
Somewhat awkward position. The combination . 
of the awkwardtness of the position and the tight 
ness of the grip required mitigates against easy 
rnanipulation of the device and maximum con 
fort in using such a device. 

In electric sha Vers of the typee wherein a mech 
aniSinn of Some kind is required to change rota 
tional notion of the motor to an oscillatory 
I lovernelint of the cutter blade, tremendous strains 
are encountered, particularly when it is desir 
able to have the notor rotate at about 8,000 rew 
clutions per minute. It would be desirable to 
provide an arrangement for converting such ro 
tatable motion of the motor shaft to oscillatory 
iiiCVeinent of the cutter blade by a mechanism 
which is substantially more efficient than devices 
eii;ployed hei'etofore and which furthermore has 
a Substantially icinger life. It is furthermore es 
S{iatial that such means together with the driv 
iing aotor aid the cutter bar can be disposed in 
3, Silali c3 sing or housing as was mentioned above, 
Which gain leadily be grasped in an easy and con 
fortable in anner by the operator and which pro 
Wides an arrangement with a much larger cut 
ting area, thall has heretofore been provided in 
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2 
order substantially to reduce the shaving time 
involved. 

Accordingly it is an object of the present in 
vention to provide a new and improved electric 
dry shaver. 

It is another object of the present invention to 
provide an electric dry shaver having a greatly 
increased cutting area. Over dry shavers hereto 
fore available so as to reduce the shaving time 
by as much as fifty percent or more. 

It is a further object of the present invention 
to provide an electric dry shaver comprising an 
in proved inechanism disposed in a housing which 
can be cornfortably and conveniently held in the 
hand in Such a position that shaving may be 
accomplished without any strain or unnatural 
positioning of the hand. 
A feature of the present invention comprises 

the provision of a dry shaver having a substan 
tially rectangular shaped housing which may 
readily be grasped by the operator in a loose and 
comfortable manner wherein the motor shaft and 
cutter blade shaft are disposed in substantially 
coextensive Spaced parallel relationship Within 
the housing. 

It is another object of the present invention 
to provide an electric dry shaver having a rec 
tangular casing with substantially square front 
and rear Walls Wherein a substantial area of the 
Surface of Said casing comprises a cutting area. 

It is a further object of the present invention 
to provide a new and improved electric dry shaver 
in which the component parts can readily be as 
Sembled, which shaver is of sturdy and foolproof 
Construction having a trouble-free life many 
tiines that of similar devices available, and which 
is relatively inexpensive to manufacture. 

Still a further object of the present invention 
comprises a new and improved arrangement for 
Converting rotary motion of an electric motor 
to oscillating movement of a cutter blade which 
a ragement has an efficiency and useful life 
many times that of similar devices employed 
heretofore. 

Further objects and advantages of the pres 
ent invention Will become apparent as the fol 
lowing description proceeds, and the features of 
jlovelty which characterize the invention will be 
pointed out with palticularity in the claims an 
inexed to and forming a part of this specification. 

or a better understanding of the present in 
vention reference may be had to the accompany 
ing drawings in which: 

Fig. 1 is a perspective view showing the electric 
dry shave of the present invention disposed in 
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the hand of a user to illustrate not only its size 
but also the free, easy and comfortable manner 
in Which the shaver may be held in the hand of 
the user for shaving without strain or discom 
fort in any Way: 

Fig. 2 is an elevational view with portions 
thereof cut away to show certain details of an 
electric dry shaver embodying the present in 
Vention; 

Fig. 3 is a top view of Fig. 2 showing a plan 
View of the cutting Surface of the shalver of 
the present invention, the cutter guard of Fig. 2 
being removed therefrom; 

Fig. 4 is a sectional view taken on line 4-4 of 
Fig. 3; 

Fig. 5 is an end view of the shaving device 
of the present invention with portions of the cas 
ing cut away or removed in order to show the 
details of the mechanism for converting rotary 
motion of the motor to oscillating motion of the 
cutter blade; 

Fig. 6 is an inside View of a casing end cap; 
Fig. 7 is a Sectional view taken on line - of 

Fig. 4; 
Fig. 8 is a top view of the shaver with the comb 

removed therefrom and the comb-holding mem 
berS disposed in a position permitting removal of 
hair particles from the cutting chamber; and 

Fig. 9 is a perspective view of the cutter blade. 
Referring now to the drawings the invention as 

illustrated is embodied in an electric dry shaver 
generally designated at of the type used in 
Shaving beards and for renoving hair from other 
parts of the body. Essentially the shaver com 
prises an oscillating cutting blade or cutter 2, 
Suitably disposed in a casing or housing 3 and 
coacting with a comb or cutting surface 4 prefer 
ably comprising a substantial portion of the sur 
face of said Casing or housing. Housed within 
the casing 3 is a Suitable electric motor generally 
designated at f 5 which is adapted to be connected 
by Suitable driving means generally designated at 
6, comprising an important feature of the pres 

ent invention and described in detail hereinafter, 
for causing oscillation of the cutter blade 2 at a 
Speed of the order of 8,000 cycles per minute. 

I have discovered that conventional electric dry 
Shaivers available on the market prior to the pres 
ent invention generally comprised an elongated 
Casing around which the operator's fingers were : 
usually clasped in a fairly tight grip to manipu 
late the shaver. With the view of eliminating the 
requirement of tightly gripping such a shaver and 
the resultant awkwardness, it has been en 
deavored to produce an electric shaver having 
Such a configuration that the device may readily 
be cupped in the hand of the user in a natural 
manner with the fingers loosely engaging the 
Same. I have found that by making the casing 3 
of rectangular box-like configuration with the 
two Walls of major area. Substantially square as is 
clearly shown in the drawings and of a size such 
aS is Shown in Fig. 1 in relation to the size of 
the hand of an Operator, it may readily be grasped 
by Such Operator in a very comfortable manner. 
Fig. 1 illustrates one method of holding my im 
proved dry shaver which is preferred by a sub 
Stantial number of users of the same. However, it 
should be understood that the casing lends itself 
to other methods of manipulating the same and 
all users thereof will not hold it in the same way. 
However, the manner of holding the shave even 
though it may vary slightly among different users, 
is still Such in each case as to be comfortably 
cupped in the hand with the fingers loosely en 
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4. 
gaging the same as contrasted with the tight grip 
required of most users when holding the elon 
gated casing of the dry shavers used heretofore 
where the fingers of necessity encircle the longi 
tudinal axis of the Casing. 
For ease of assembly of the electric dry shaver 
, of the present invention, the casing 3 es 

sentially comprises three parts, tWO of Which are 
identical, respectively designated as 7 and 8. 
The portion 7 of the casing 3 is a rectangular 
cup shaped member preferably molded from a 
suitable material, many moldable plastic mate 
rials being readily available On the market for 
this purpose, which provide a smooth and desir 
able appearing surface of any desired Color. 
Preferably, as illustrated, the central portion of 
the casing 3 where likely to be engaged by the 
operator's fingers is provided with very slightly 
raised rib portions a to make it easier to ma 
nipulate and also for the additional purpose of 
providing a more pleasing appearance. The cas 
ing portions 8 are referred to hereinafter as 
end caps and are preferably molded from the 
same material as the casing portion f7. As 
illustrated the casing 3 is roughly of the Order 
of 3% inches long with reference to Fig. 2; 234 
inches high and about one inch thick. Effectively 
the casing 3 is divided into a motor chamber 
and a cutter chamber. The motor chamber is 
Substantially all disposed within the housing Sec 
tion 7, although as is apparent from Fig. 4 of 
the drawings, a portion of the motor 5 extends 
up into the chamber defined by the end caps 8. 
The Space between the end caps 8 and the 
notor 5 comprises the cutter chamber which 
Will be described in greater detail hereinafter. 
As best shown in FigS. 4 and 6 each of the end 

caps is provided with a depending flange 8a. 
which is adapted to interfit with the inner edge 
of the cup shaped portion of the casing 3 as 
is clearly shown in Fig. 4 of the drawings. The 
end caps 8 are further provided With integrally 
molded ribs such as 8b and an upper central rib 
8c, which rib 8c has a horizontally extending 

integral protuberance 8d adapted to engage a co 
operating opening in the head of the dry shaver 

to be described hereinafter for aiding in Sup 
porting the end caps 8 in position without the 
requirement of any fastening means in the nature 
of Screws or the like except for the fastening 
means which hold the shaving mechanism in 
the casing 3. 
The parts f and 8 of the casing 3 are firmly 

held in position relative to each other and to the 
shaving device by virtue of the portions 8a and 
8d merely by a pair of screws f9 which extend 

through Suitable openings 20 and 2 defined in 
the botton of the casing portion and thread 
edly engage cooperating tapped openings 22 de 
fined in the motor 5. The opening 20 is prefer 
ably elongated in the direction of the axis of the 
motor 5 to allow for slight variations in spacing 
between the tapped OpeningS 22. The casing por 
tion f is also provided at One end adjacent the 
bottom thereof with an opening 23 for receiving 
a Suitable cord connector whereupon the electric 
dry shaver may be connected with a suitable 
Source of electric energy Such as the conventional 
house wiring circuit. In addition the casing por 
tion f is preferably provided with Suitable raised 
protuberances 24, 25 and 26 which support the 
Shaving mechanism including the motor 5 in the 
casing 3, the portion 26 Serving to prevent one 
of the brush connectors described hereinafter 
from being disconnected. 
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From the above description it will be apparent 
that the motor 5 and associated cutting head 
supported thereon, as described in detail here 
inafter, may be inserted into the casing portion 

whereupon the end plates 8 may be put into 
position with the portions 8a interfitting with 
the top edge of the portion f7 and the portions 
3d extending into cooperating openings defined 

in the cutter head. The fastening screws f S are 
then put in place as indicated in Fig. 4 whereupon 
the Shaiver is assembled with the Casing in an 
extremely simplemanner. 

In accordance with the present invention the 
casing 3 of rectangular configuration with the 
Walls of maximum area being substantially square 
is particularly well adapted to receive an electric 
motor 5 preferably of the universal type such as 
is disclosed and claimed in my prior co-pending 
application, Serial No. 783,419, filed October 31, 
1947, and also assigned to the same assignee as 
the present application. This motor 5 is a small 
compact motor of Substantially rectangular conn 
figuration adapted to be disposed almost entirely 
within the motor chamber defined in the housing 
portion . In accordance with the present in 
wention the longitudinal axis of the motor 5 ex 
tends in Spaced parallel relationship with the 
cutter blade 2, as distinguished from prior art 
devices where the cutter blade is generally per 
pendicular to the longitudinal axis of the asso 
ciated motor. In the illustrated embodiment the 
casing walls of maximum area, although sub 
stantially square, are slightly longer than wide, 
and the axis of the motor 5 extends in the direc 
tion of the maximum dimension of the casing 3. 
The motor f5, which is fully described in my 

co-pending application Serial No. 783,419 briefly 
comprises a field structure of generally rectangu 
lar shaped cross section formed of a plurality of 
laminations 2 encircling an armature 28. The 
armature 28 is supported by a shaft 29 suitably 
journaled in Self-aligning bearings 30 and 3 
which are supported respectively by end bearing 
blocks 32 and 33. For reasons which will become 
apparent the bearing block 32 is designated as 
the crank end bearing block while the bearing 
block 33 is designated as the commutator end 
bearing block. The shaft engaging portions of 
the self-aligning bearings 30 and 3 are prefer 
ably formed of powdered bronze or the like so as 
to comprise what is generally referred to as an 
oilless bearing. The laminations 27 forming the 
field structure are clamped together by field studs 
34 which have threaded extensions at each end 
thereof visible in Fig. 5 of the drawings for sup 
porting the bearing blocks 32 and 33. Suitable 
nuts 35 applied to the field studs 34 hold the end 
bearing blocks 32 and 33 in assembled relation 
with the field structure defined by the lamina 
tions 27. Supported on the field structure defined 
by the laminations 27 in diametrically opposed 
relationship are a pair of field coils 40 and 4 
respectively, which are clearly shown in Fig. 4 of 
the drawings. These field coils energize the field 
Structure during the operation of the motor and 
are electrically connected in series with each other 
in a manner to produce the desired field polarity. 

It Will be understood that a universal motor is 
operable on either alternating or direct current 
power and the motor 5 is such a motor illustrated 
as of the series commutating type. Consequently 
associated with the armature 28 and rotatable 
therewith is a commutator 42. Supported in the 
commutator end bearing block 33 are a pair of 
brush holders 45 and 46 in the form of sleeves so 
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6 
disposed that one end of each sleeve is adjacent 
the commutator 42 and the other end extends 
outside the commutator end bearing block 33. 
These sleeves 45 and 46 are disposed in diametri 
cally opposed relationship with respect to the 
commutator 42 in a manner to obtain proper 
Commutation. The outer end of each sleeve 45 
and 46 is formed With a bead 47 so as to be clamp 
ingly engaged by resilient fingers forming part 
of removable conducting caps 48 which interfit 
With the beads 47 in a manner clearly shown in 
Fig. 4 of the drawings. A portion of each cap 
48 in the form of an extension 48a provides a 
ready means to which the leads 40d and 4d. from 
the field coils 40 and 4 respectively may be con 
nected. Reciprocally movable in each sleeve 45 
and 46 is a brush 49 arranged to electrically en 
gage the commutator 42 and the pressure of which 
On the commutator 42 is determined by a spring 
52 disposed between a shoulder 53 on the asso 
ciated brush 52 and the cooperating conducting 
cap 43. This construction is advantageous in that 
the electrical connections and the brushes are 
1readily accessible from the exterior of the motor 
for maintenance and service purposes and at the 
same time permits the use of relatively long 
Springs 52 between the brushes 49 and the caps 
48 which is desirable to minimize the variation in 
brush pressures as the brushes 49 Wear down in 
uSe. 
For the purpose of making electrical connec 

tion with the field windings 40 and 4f and con 
Sequently also with the commutator 42 through 
the brushes 49 there is provided an electrical ter 
minal assembly generally indicated at 60 of the 
type having a plurality of coaxial contacts, which 
terminal assembly is suitably supported from the 
Crank end bearing block 32. As illustrated the 
terginal assembly SC comprises an elongated rel 
atively Small diameter pin 6 f having an enlarged 
flange adjacent one end with a coaxial knurled 
portion 63 extending from the flange on the oppo 
Site Side from the elongated pin 6 f. A portion of 
the pin defines one contact of the coaxial con 
tact terminal assembly 60. A terminal 64 is dis 
posed adjacent the flange on the pin 6 and 
electrically connected thereto. To insulate the 
pin 6 from the other contact of the coaxial con 
tact terminal assembly 60 and also to support the 
Sane there is provided a flanged sleeve 65 of in 
Sulating material such as nylon or the like, which 
is concentrically arranged with respect to the 
elongated pin S. A sleeve contact 66 having a 
Contact portion 6d. and a terminal flange or ter 
iminal portion it is disposed over the insulating 
sleeve in a manner so as to be electrically insu 
lated from the elongated pin 64 which extends a 
Substantial distance beyond the insulating sleeve 
65. The flange of the sleeve 65 electrically in 
sulates the terminal 64 from the terminal portion 
66. With this arrangement it will be apparent 
that there is provided a terminal assembly com 
prising a pair of concentric contacts defined by 
the tip of the elongated contact member 6 and 
the sleeve contact 66, which are electrically con 
nected to the terminal portions 64 and SSD re 
Spectively. These terminal portions are suitably 
Connected by conductors 68 and 69 with the field 
coils 40 and 4 respectively. The knurled portion 
63 of the terminal 6 is suitably fastened to the 
Crank end bearing block 32 such for example as 
by being molded therein at 7 when the block is 
molded. The terminal 60 is supported in a man 
ner So that when the electric dry shaver mecha 
nism is disposed within the portion 7 of the hous 
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ing 3 that the elongated pin portion 6 and the 
sleeve contact 66 are disposed in co-axial rela 
tionship with the opening 23 defined in the casing 
portion 7. 
In order that the electric motor 4 may be 

electrically connected with a suitable Source of 
current, either alternating current or direct cur 
rent, there is provided a power cord, best shown 
in Fig. f, having a plug connector 7 of the 
type in which coaxial contacts cooperable with 
the contacts just described are employed. As 
illustrated the conductor 72 of the power cord 
is connected to a ring contact 73 supported with 
in the plug connector which ring contact is 
adapted to electrically engage the sleeve contact 
66 when the plug connector f is inserted in the 
opening 23 in the casing portion f7 in the man 
ner indicated in Fig. 4 of the drawings. Sini 
larly the conductor 75 of the power cord is elec 
trically connected within the plug connector if 
with a tip contact 76 adapted electrically to 
engage the end of the elongated pin 6 when the 
plug connector 7 is in the position indicated in 
Fig. 4 of the drawings. With this arrangement 
a very Small plug connector is provided having a 
diameter slightly larger than that of the conven 
tional power cord So as not to interfere with the 
easy manner of holding the dry shaver in the 
operator's hand, the power cord for example, 
extending between two of the operator's fingers 
one of which might for example be the opera 
tor's thumb. By employing the above described 
plug and cooperating coaxial contact terminal 
assembly 60 the operator's fingers may more 
readily be spaced in Substantially any manner 
desired Without interference. It Will be under 
stood that the illustrated positioning of the plug 
connector T and the terminal assembly 60 rela 
tive to the casing 3 is by Way of example only, 
Since it will be understood that the plug con 
nector might be disposed at the opposite end of 
the housing or even at the bottom if desired. 
In order to support the motor 5 within the 

housing 3 the end bearing blocks 32 and 33 are 
provided with flat surfaces 32d and 33a respec 
tively at the botton thereof as viewed in Fig. 4 
engaging the raised protuberances 24 and 25 
defined within the bottom of the casing portion 

7. When the device is assembled as shown in 
Fig. 4, the protuberance 26 is disposed beneath 
the lower brush cap 48 and consequently pre 
cludes its becoming unfastened. 
In accordance with the present invention th 

actual Shaft 29 of the motor 5 stops short of 
the self-aligning bearing 30 and is provided with 
a coaxial recess 29d in the end thereof for re 
ceiving the crank Shaft 82 which supports a com 
bined counterweight and a crank 83 and a crank 
pin 84. Any Suitable means for effectively caus 
ing the crank shaft 82 to comprise an extension 
of the motor shaft 29 may be employed. Pref 
erably, for ease of assembly, the end of the crank 
shaft 82 remote from the crank arm 83 is 
threaded for engaging With cooperating threads 
defined within the axial recess 29a. 
AS has been pointed out above the entire sur 

face of the casing 3 between the end caps 8 
defines the Shaving or cutting area of the shaver 

, and this cutting surface is more than twice 
the cutting area, provided by electric shavers com 
mercially available at the present time. For the 
purpose of effectively dividing the casing fT into 
a motor chamber and a cutter chamber, there is 
provided a comb lock spring 86 in the form of 
a thin plate of Spring steel disposed in a hori 
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8 
Zontal position above the motor 5. Essentially 
the comb lock spring, best shown in Fig. 5 of 
the drawings is of rectangular configuration and 
has a central opening 87 therein through which 
a portion of the coil 40 of the motor 5 extends. 
The edges of the comb lock spring 86 parallel 
With the motor shaft 2 are provided with hook 
shaped portions 86a to receive the comb locks de 
Scribed hereinafter. For the purpose of insur 
ing Suitable electrical insulation between the 
comb lock spring and the brush cap 48 a suit 
able brush insulator 88 is clampingly disposed 
between the commutator end bearing block 33 
and the comb lock Spring 86. The comb lock 
Spring is preferably clamped between the top of 
the motor 5 and a cutter assembly generally 
designated at 90 and described hereinafter. 
The cutter head assembly 90 includes the cut 

ter 2, which cutter, to cooperate with the very 
large cutting area, must be much longer than 
cutting blades employed heretofore. As illus 
trated, and in addition to the blade 2, the cut 
ter head assembly comprises a die cast head por 
tion 9? which includes a horizontally disposed 
portion 9a extending over the comb lock spring 
86 and fastened to the motor 5 in a manner to 
clamp the comb lock spring 86 and the brush 
insulator 88 into position as by means of screws 
93. Preferably the crank end bearing block 32 
is provided with tapped openings to receive screws 
93 extending through the portion 9 a. of the head 
member 9. To simplify the assembly operation 
the commutator end bearing block 33 is pro 
vided with horizontally disposed nut receiving 
grOOVeS Whereupon Suitable nuts may be inserted 
therein for threadedly engaging with the screws 
93 at the commutator end of the head 91. This 
aarrangement permits foolproof assembly even 
though the motor f 5 may vary slightly in length, 
the head 9 preferably being provided with slotted 
Openings for the screws 93 at the commutator 
end. - 

As illustrated the head portion 9 la comprises 
a raised portion 9 b closely fitting around the 
field coil 40 so as to provide sufficient room for 
this field coil, and slightly increase the volume 
of the motor chamber. One end of the head 
member 9 has an arcuate-shaped upwardly ex 
tending portion 96 which defines not only the 
Support for the comb f4 but also includes an 
Opening therethrough which opening is disposed 
parallel to the motor shaft 29 for supporting a 
head bearing bushing 97. An indentation 96a 
provided in the arcuate portion 96 is adapted 
to receive the extension 8d of the end cap 8 
to Support the same in assembled relationship 
as described above. Preferably the head member 
9 is a die casting formed of zinc or the like 
and includes a pair of extensions 9 c at each end 
thereof of rectangular configuration interfitting 
with suitable recesses defined in the end caps 8 
to Securely position the same and prevent rela 
tive movement therebetween. 

For imparting oscillatory motion to the cutter 
2 there is provided a cutter shaft 99 which in 
accordance with the present invention is Sup 
ported in the cutter assembly in spaced parallel 
relationship with the motor shaft 29 and sub 
Stantially coextensive therewith. The commu 
tator end of the cutter shaft 99 is inserted into 
the head bearing bushing 97 and pivotally sup 
ported thereby. To support the other end of the 
cutter shaft 99 for pivotal movement there is 
provided a bearing seat O which defines the 
lower half of a suitable bearing therefor. The 
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upper half of the bearing is defined in a head 
bearing cap 03. Both the head bearing cap 
03 and the head bearing seat f of are clamped to 

the head 9 by fastening means 04 in the form 
of Suitable stud bolts or the like. The head 
bearing cap O3 and the head bearing seat Ol 
are preferably formed of powdered bronze or the 
like So as to form an oilless bearing for the 
crank end of the cutter shaft 99. For the same 
reason the head bearing bushing 97 is preferably 
formed of powdered bronze. The head bearing 
cap 03 also is provided with an arcuate-shaped 
portion 05 similar to the portion 96 of the 
head 9 for Supporting the comb. 2 and also to 
aid in supporting the end cap 8 whose extension 
8d of the rib 8c is adapted to be inserted in a 

Suitable recess 05a defined in the head bearing 
cap portion 05. 

In Order to maintain the commutator end of 
the cutter shaft 99 in the bushing 9, this end 
thereof is threaded so that when disposed in the 
head bearing bushing 9 a suitable spacer 0 
and nuts 08 may be associated therewith as 
clearly indicated in Fig. 4 of the drawings. 
The other end of the cutter Shaft 99 extends 

through the bearing defined by the head bearing 
Seat O and the head bearing cap f 03 and is 
rigidly connected with a crank arm assembly 
comprising a counterweight , a crank arm 2 
and a crank pin f3, which crank pin 3 is dis 
posed in coextensive, spaced parallel relation 
ship with the crank pin 84 so that the crank pins 
may be interconnected by a connecting rod 5 as 
illustrated in Figs. 4 and 5 of the drawings. The 
length of the crank arm 2 is such that rotation 
of the motor shaft 29 causes oscillation of the 
cutter shaft 99 in a manner which will become 
apparent from an examination of Fig. 5 of the 
drawings, the lower end of the connecting rod 

5 describing a circle While the upper end of 
the connecting rod 5 describes a relatively 
short arc of the circle which would be defined by 
the end of the crank arm 2 upon rotation of the 
cutter shaft 99 through 360°. 
The connecting rod 5 is preferably formed 

of insulating material So that any electric cur 
rents induced within the motor shaft 29 are pre 
vented from reaching the cutter shaft 99 and 
consequently the cutting portion of the dry 
shaver . Preferably the connecting rod 5 is 
molded from a suitable material such as nylon 
So as to be hollow from end to end thereof as in 
dicated at 6 in Fig. 7 of the drawings. This 
space within the hollow connecting rod is pref 
erably packed With grease, thereby to eliminate 
the requirement of oiling the connecting rod 
bearings for many years and assuring efficient 
and trouble-free operation with a minimum of 
friction. 
In Order to Support the cutter 2 upon the 

cutter shaft 99 for Oscillating movement there 
with, the cutter shaft 99 is provided with four 
upwardly extending Supports 20a, 20t, 2 Oc 
and 200 arranged in Spaced parallel relation 
ship along the cutter shaft and having the lower 
ends thereof rigidly fastened to the cutter shaft 
SO as to provide a unitary cutter supporting 
structure. The upper ends of the Spaced cutter 
supports 20 are of forked construction, each 
being provided With a slot 2 best shown in 
Fig. 5 of the drawings. 
For the purpose of resiliently Supporting the 

cutter 2 within the slotS 2 in the spaced Sup 
ports 20 there is provided a resilient spring 
member 23 in the form of a wire of spring mate 
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10 
rial deformed to a somewhat U-shaped coli 
figuration having the bight portion parallel With 
the cutter shaft 99 and extending through suit 
able openings defined in the two center cutter 
Supports 20b and f 20c. The leg portions of the 
deformed spring wire 23 extend up toward the 
free ends of the end cutter supports 22d. and 
20d and are disposed in the slots 28 in these 
Supports. With this arrangement the ends 23d 
are parallel with the cutting blade 2 and resil 
iently Support the Same in a manner to aid cen 
trifugal force in biasing the cutter against the 
comb 4. It will be apparent that the Wire-like 
Spring member 23 is simple to inanufacture, 
easy to assemble and yet is Substantially fool 
proof in Operation. 

It will be apparent that the slots 2 properly 
position the cutting blade 2 in a direction per 
pendicular to the axis of the cutter Shaft 99. For 
the purpose of properly orientating the cutter 2 
in the direction of the axis of the cutter Shaft 99 
before the comb 4 is in position, the cutter 2 
is provided With depending projections 2d. 
Spaced SO as to be disposed between the two 
central supports 20 b and 20c. These projec 
tions 2d. are guided by the adjacent faces of the 
Supports 20b and 20c. 
To insure proper balance of the movable por 

tions of the cutter head assembly the support 
f20d which is illustrated as the support adjacent 
the commutator end of the motor is provided 
With a downwardly extending portion 30 to 
which is suitably attached a counterweight 3. 
The horizontal portion of the bearing head 9 
beneath the counterweight 3 is preferably pro 
vided With a recess. 9d for receiving the same 
and permitting movement thereof in response to 
OScillations of the cutter shaft 99. It will be 
understood that the centrifugal force produced 
as a result of high Speed oscillation of the cutter 
12 will cause it to be forced against the inside 
Surface of the comb 4 in shearing engagement 
therewith in accordance with the principle set 
forth in United States Letters Patent 2,081,694 
granted May 25, 1937. This centrifugal force is 
of course combined with the force of the spring 
23. 
Except for the fact that the comb 4 of the 

present invention presents more than twice the 
cutting area of the comb disclosed and claimed in 
United States Letters Patent 2,234,891, it is sim 
ilar thereto in most respects. As illustrated the 
comb f4 comprises a cutting surface 24 formed 
of verythin flexible material perforated by one 
or more punching Operations with a large number 
of hair receiving openings 25 particularly well 
adapted for receiving short beard hairs, and a 
plurality of elongated slots 26 having serrations 
or teeth along the edges thereof for receiving 
long loose hairs. The area, provided With the 
openings 25 and slots 26, best shown in Fig. 3 
of the drawings comprises the cutting area, which 
area, defines a Substantial portion of the casing 
surface and Smoothly conforms thereto. Flank 
ing the cutting area are a plurality of openings 
2 effectively disposed adjacent the lower end of 

the cutting chamber which are hair discharge 
openings. These openings are relatively large. 

Since the cutting Surface 24 of the comb is is 
formed of relatively thin material it tends to con 
form itself to the shape of the surface With which 
it is in contact and therefore must be supported 
by a Suitable Supporting structure or frame gen 
erally designated at 29 comprising a plurality 
of parallel arcuate ribs 29a, spaced from one 
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another in a direction along the longitudinal axis 
of the cutter blade l l and each terminating in 
parallel horizontally extending frame portions 
29b. The ribs 29a are uniformly spaced except 
adjacent the slots 26 where closer spacing for 
Satisfactory Support is necessary. The cutting 
Surface portion 24 of the comb 4 is suitably 
riveted as indicated at 30 to the comb frame 
portions 29b so as to provide a relatively rigid 
removable unit which may be cleaned and is suf 
ficiently sturdy so as not to be damaged when 
handled in a normal manner in use. 
In Order that the cutter 2 may make shearing 

Contact With the inner Surface of the arcuate 
Shaped comb 4 without interfering with the ribs 
29a, the cutter blade 2 is provided with a plu 

rality of notches 2b for receiving the arcuate or 
Curved ribs 29a as is clearly shown in FigS. 4 and 
9 of the drawings. These notches 2b and co 
Operating ribs 29a aid in supporting the cutter 
blade in its oscillating movement and it will be 
apparent that the guide extensions 2d. are really 
only required during the assembly operation of 
the cutter until the comb 4 and comb frame 29 
are associated with the dry shaver f. 
AS has been mentioned above the comb 4 is 

Supported on the arcuate portions 96 and 05 of 
the head assembly 90. The four corners of the 
arcuate comb 4 are furthermore notched out as 
indicated at 32 to cooperate with extensions 33 
of the head assembly thereby properly positioning 
the comb on the head assembly 90. 
To Secure the comb 4 in position on the Shaiver 
, there are provided a pair of comb locks 35, 

One disposed on either side of the head assembly 
90. The lower edge of each of the comb locks 
35 is provided with a longitudinally extending 
hook-shaped portion 35d for engaging With 
the corresponding hook-shaped portion 86a of the 
comb lock Spring 86 in a manner to provide a 
Sort of hinged support whereby the comb locks 
35 may be pivoted between the closed position 
shown in Fig. 5 to the open and hair removing 
position shown in Fig. 8 of the drawings. The 
upper edge of each of the comb locks 35 is pro 
vided with a plurality of latch extensions 36 
adapted to be received within cooperating open 
ings 37 defined in the comb structure to main 
tain the comb in assembled position on the Cutter 
assembly in a readily releasable manner for clean 
ing purposes as was mentioned above. 
For the purpose of protecting the cutting Sur 

face when the electric dry Shawer is not in use 
a comb guard f 40 shown in Fig. 2 of the drawings 
may be employed which is adapted to clip on to 
the dry shaver in a readily releasable manner. 
In view of the detailed description included 

above, the operation of the electric dry shaver de 
scribed above will be apparent to those skilled in 
the art. It will furthermore be apparent that a 
dry shaver has been described comprising readily 
assembled parts each of very Sturdy Construction 
which will give long and foolproof operation. 
Provision is made for oiling the moving parts, but 
actually years of service of the device may be had 
Without the requirement of any lubrication 
thereof. By arranging the motor shaft and cutter 
shaft in spaced parallel and Substantially co 
extensive relationship a very Compact aSSembly 
is provided which may be disposed in a small 
rectangular casing of a shape capable of being 
comfortably held in the hand of an operator in 
a manner to avoid strain or fatigue in use. By 
more than doubling the cutting area, which ac 
tually conforms with the casing surface in a 
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12 
pleasing manner and comprises a substantial area 
thereof, shaving time has been found by actual 
test by a considerable number of users to be de 
Creased anywhere from thirty to fifty per cent. 
Furthermore by virtue of the parallel arrange 
ment of the motor and cutter shafts and the 
crank interconnections thereof there is provided 
an arrangement for converting rotary motion of 
the rotor to oscillating motion of the cutter 2 
With greatly reduced friction. So that Speeds of the 
order of 8,000 revolutions per minute of the motor 
5 can readily be maintained with many years of 

trouble-free service. 
While only a single embodiment of the present 

invention has been shown, it will be understood 
that Various changes and modifications will occur 
to those skilled in the art, and it is contemplated 
in the appended claims to cover all such changes 
and modifications as fall within the true spirit 
and Scope of the present invention. 
What is claimed as new and desired to be Se 

cured by Letters Patent of the United States is: 
1. A shaver comprising a casing in the shape 

of a rectangular solid having an arcuate comb 
defining the major portion of one side of said 
casing which side extends in the direction of 
the maximum dimension of Said casing, a motor 
having a rotatable shaft mounted in said casing 
With said shaft disposed parallel with the longi 
tudinal axis of said comb, a head rigidly secured 
to Said motor to define a pair of spaced bearings 
adjacent each end of said motor, a cutter shaft 
coextensive With said motor shaft mounted for 
OScillatory movement in said bearings in spaced 
parallel relationship with said motor shaft, said 
parallel shafts being spaced a minimum dis 
Stance apart determined by the dimensions of 
Said motor to produce a compact structure, an 
elongated cutter blade supported for movement 
by Said cutter shaft across the inner surface of 
Said comb in shearing engagement therewith, 
a first crank arm rotatable with said notor shaft, 
a Second crank arm movable with said cutter 
Shaft, and a connecting rod interconnecting said 
Crank arms for converting rotary motion of said 
motor shaft to oscillating movement of said 
cutter blade. 

2. A shaver comprising a casing in the shape 
of a rectangular Solid having an arcuate comb de 
fining the major portion of one side of said 
casing which side extends in the direction of 
the maximum dimension of said casing, a motor 
having a rotatable shaft mounted in said casing 
with Said shaft disposed parallel with the longi 
tudinal axis of Said comb, a cutter shaft mounted 
for OScillatory movement in said casing in spaced 
parallel relationship with Said motor shaft, an 
elongated cutter blade supported for move 
ment by said cutter across the inner surface of 
Said comb in Shearing engagement therewith, a 
first crank arm rotatable with said motor shaft, 
a second crank arm movable with said cutter 
shaft, and a hollow insulating connecting rod 
formed of nylon interconnecting said crank arms 
for converting rotary motion of Said motor shaft 
to oscillating movement of Said cutter blade, the 
space Within Said hollow connecting rod being 
adapted to be filled With grease to Supply lubrica 
tion for the bearings at the ends of said con 
necting rod. 

3. An electric dry shaver comprising a rec 
tangular casing, an elongated cutting blade 
mounted in Said casing for movement relative 
to Said casing, a motor in Said casing having a 
Shaft disposed in Spaced parallel relationship 
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with the longitudinal axis of said cutting blade 
and Substantially coextensive therewith, a head 
rigidly secured to said motor including bearing 
Supports at each end of Said motor, a cutter 
shaft mounted for pivotal movement in said bear 
ing Supports disposed in Spaced parallel re 
lationship with said motor shaft, said cutting 
blade being Supported by said cutter shaft, said 
cutter shaft and said notor shaft being Spaced 
from each other a minimum distance determined 
Substantially solely by the dimensions of Said 
motor, and means drivingly interrelating said 
notor Shaft and said blade. 

4. A shaver comprising a casing of rectangular 
configuration having a thickness of about One 
inch and a width and height of dimensions rela 
tively similar to each other and at least twice 
said thickness so as readily to be cupped within 
the hand of the operator in a loosely held and 
comfortable manner, cutting means including a 
movable cutting blade and a cooperating skin 
engaging cutting surface extending along most 
of one edge of the maximum dimension of Said 
casing to provide a cutting surface of between 
one and one and one half Square inches, Said 
cutting blade extending substantially parallel 
with the long dimension of said one edge, an 
electric motor mounted in Said casing having a 
shaft extending in the direction of the maximum 
dimension of said casing parallel with said cut 
ting blade and coextensive therewith, and means 
interconnecting said motor and said cutting 
blade for converting rotary motion of Said motor 
to oscillating movement of said cutting blade. 

5. In an electric shaver, a subassembly Com 
prising a motor and a cutting head including a 
movable blade supporting means and means driv 
ingly interconnecting said motor and said blade 
supporting means, a casing comprising a pair 
of end caps and a cup-shaped member, Said 
subassembly being positioned within Said cup 
shaped member with substantially only said cut 
ting head protruding therefrom, said end caps 
having portions interfitting with both said cup 
shaped member and said cutting head, and means 
for holding said subassembly in said cup-shaped 
member whereby said end caps are held in fixed 
position relative to said cutting head and cup 
shaped member. - 

6. In an electric shaver, a subassembly com 
prising a motor and a cutting head including a 
movable blade supporting means and means driv 
ingly interconnecting said motor and said blade 
supporting means, a casing comprising a pair of 
end caps and a cup-shaped member each formed 
of a suitable insulating material, said Subassembly 
being positioned within said cup-shaped men 
ber with substantially only said cutting head 
protruding therefrom, said end caps having por 
tions interfitting with both said cup-shaped 
member and said cutting head, and means 
engaging the closed end of said cup-shaped mem 
ber for holding said subassembly in Said cup 
shaped member whereby said end caps are held 
in fixed position relative to said cutting head 
and cup-shaped member. 

7. In an electric shaver, a subassembly con 
prising a motor and a cutting head including a 
movable blade supporting means and means driv 
ingly interconnecting said motor and said blade 
supporting means, a casing comprising a pair of 
end caps and a cup-shaped member, Said Sub 
assembly being positioned within said cup-shaped 
member with substantially only said cutting 
head protruding therefrom, said end caps hav 
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14 
ing portions interfitting with both said cup 
shaped member and said cutting head, means for 
holding Said Subassembly in said cup-shaped 
member Whereby Said end caps are held in fixed 
position relative to said cutting head and cup 
shaped member, a cutter blade supported for 
Oscillating movement by said cutting head be 
tWeen Said end caps and an arcuate member 
Supported on Said cutting head in shearing en 
gagement With Said cutter blade, said arcuate 
member With Said cup-shaped member and end 
caps effectively defining a complete casing of 
generally rectangular configuration. 

8. An electric dry shaver comprising a rec 
tangular casing, a cutter shaft mounted in said 
casing for movement relative to said casing, an 
elongated cutting blade, means for Supporting 
said cutting blade on said cutter shaft and in 
spaced parallel relationship there with, a motor 
in said casing having a shaft disposed in spaced 
parallel relationship with the longitudinal axis 
of said cutting blade and substantially coex 
tensive thereWith, Said Cutter Shaft being pivot 
ally supported in support means rigidly con 
nected to either end of said notor, said motor 
shaft and cutter Shaft being Spaced apart a 
distance determined solely by the maximum di 
mensions of the structure of Said motor, a pair 
of crank arms one aSSociated With Said motor 
shaft and the other with Said cutter Shaft, and 
a connecting rod interconnecting Said Crank arms. 

9. An electric dry shave comprising a lectan 
gular casing, a cutter shaft mounted in Said cas 
ing for movoment relative to said Casing, an 
elongated cutting blade, means for Supporting 
said cutting blade on said cutter shaft and in 
spaced parallel relationship therewith, a motor in 
said casing having a shaft disposed in Spaced 
parallel relationship with the longitudinal axis 
of said cutting blade and substantially coexten 
sive therewith, a head rigidly supported on said 
motor and including bearing means at either end 
thereof corresponding to either end of Said motor, 
said cutter shaft being mounted in Said bearings 
whereby said cutter shaft is effectively mounted 
as an integral unit with said motor, a pair of 
crank arms one associated With Said motor shaft 
and the other with said cutter Shaft, means 
comprising suitable counterWeightS aSSociated 
With said cutter shaft and motor shaft, and a 
connecting rod interconnecting said crank arms. 

10. An electric dry shaving device in the form 
of a rectangular solid with a thickness of between 
seven-eighths of an inch and one and One-quarter 
inches, and the other dimensions each at least 
twice said thickness, a rotating electric notor 
comprising a major portion of Said rectangular 
solid, a shaft for said motor extending for sub 
stantially the full length of one of said other 
dimensions, a cutting mechanism including a 
movable cutter shaft disposed parallel to and co 
extensive with said motor shaft, means rigidly 
supported by said notor for supporting Said cut 
ter shaft at either end thereof, said motor shaft 
and said cutter shaft being spaced from each 
other a minimum distance limited by the di 
mensions of said motor, a casing for Said device 
housing said motor and said cutting mechanism, 
and means extending within and along One end of 
said casing and along one end of Said motor for 
drivingly connecting said cutter and said motor. 

11. A shaver comprising a casing in the shape 
of a rectangular solid having an arcuate comb 
defining the major portion of one side of Said 
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easing, which side extends in the direction of the 
maximum dimension of said casing, a motor 
having a rotatable shaft mounted in said cas 
ing with said shaft disposed parallel with the 
longitudinal axis of said comb, a cutter shaft 
mounted for Oscillatory movement in said casing 
in spaced parallel relationship with said motor 
Shaft, an elongated cutter blade Supported for 
movement by said cutter across the inner Sur 
face of Said Comb in shearing engagement there 
with, a first crank arm rotatable with said motor 
shaft, a second crank arm movable with said 
cutter shaft, and a nylon connecting rod inter 
Connecting Said crank arm for converting rotary 
motion of Said motor shaft to OScillating move 
ment of said cutter blade. 
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