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Our invention relates to an electric shaver and
the objects of our invention are:

First, to provide a shaver of this class in which
the rotary cutter member is held in co-extensive
-spring tension contiguous revoluble relation with
the inner cutting side of the cutter and casing
member thereof while in operation;

Second, to provide a shaver of this class which
is arranged to automatically and forcefully ex-
pel the cut hair therefrom while in operation;

Third, to provide a shaver of this class in which
the entire shaver head mechanism is readily man-
ually removable and replaceable therewith;

Fourth, to provide a 'shaver of this class in

which the rotary driving means provides resilient 1

-and tensional support for the rotary cutter mem-
‘ber in its engaged relation with the infernal side
of the cutting face of the cutter and casing mem-
her of our electric shaver; :

ifth, to provide a shaver of this class in which
the helical form of the rotary cutter member
when revolving provides a directional turbulence
in a grooved portion of the cutter and casing
member for. forcefully expelling cut hair from
our shaver;

Sixth, to provide @& shaver of this class in
which a latch means is arranged to automatically
hold the shaver head mechanism in spring ten-
sional engaged relation with the handle mem-
ber and also in' proper angular aligned relation
with the motor drive shaft;

Seventh, to provide 'a shaver of this class in
which the rotary drive wire in connection with
the rotary cutter member is positioned in angular

flexed axial relation with the motor drive shaft

providing constant revoluble lateral thrust of the
rotary cutfer member relatively with the inner
cutting surface of the cutter and casing member;

Bighth, to provide a shaver of this class in

which the latch means in engagement with the -

shaver head mechanism is readily releasable for
removing the shaver head mechanism and is ar-
ranged to remain in certain position for receiv-
ing the shaver head mechanism when replacing

the same in its relation with the handle mem- ~

ber and the motor drive shaft;

Ninth, to provide a shaver of this class in
which the shaver head mechanism is provided
with connecting means arranged to engage the
motor drive shaft whereby the rotary cutter mem-
ber is arranged for revoluble operation by the
motor drive shaft when connected. therewith in
any radially engaged position;

Tenth, to provide a shaver of this class in
which-the direction of the slots of the cutting
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portion of the cutter and casing member: is. ar-
ranged in diverging angular relation with the
helical cutting portions of the motor and cut-
ter member whereby the cooperative angular rela-
tion between said slots and said helical cutting
portions is arranged to wedge or force hairs
into the apex between the edges of said slots
and said helical cutting portions when frictionally
engaged thereby with certain directional rotation
of said rotary cutter member;

tieventh, to provide a shaver of this class in
which the outer arcuate side of the slotted cut-
ting side wall of the cutter and casing member
is - concentric  with the inner side wall thereof
substantially fifty. thousandths of an inch on
-hoth sides of the middle of said. slotted cutting
-side wall . providing a uniform thickness of said

~stotted culting side wall extending substantially
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one-tenth of an inch in the arcuate side there-
of;

Twrelfth, to provide a shaver of this class in
which the angular connected relation of the drive
shaft engaging spring with the motor drive shaft

~provides a iendency of the drive shaft when re-
volving te urge the drive shaft engaging spring
inwardly together with its connecting mechanism,
whereby  the rotary cutter member in connec-
-tion with said drive shaft engaging spring, is held
inwardly within the cutter and casing ‘member
during revcluble operation.

With these and other objects in view as will
-appear hereinafter, our invention consists of cer-
tain novel features of construction, combination
and arrangement of parts and portions, as will
be hereinafter described in detail and particularly
set forth in the appended claims, reference being
had to the accompanying drawings and to .the
characters of reference therson which form a
part of this application in which:

Figure 1 is an enlarged fragmentary sectional
view of our electric shaver taken from the line
f—1§ of Fig, 2 showing parts and portions in
elevation ito facilitate the illustration and also
showing by dash lines varying positions of parts
thereof; Fig. 2 is a fragmentary transverse sec-
tional view taken from the line 2—2 of Fig. 1;
‘Fig, 3-is'a fragmentary top or plan view taken
from the line 3—38 of Fig. 1; Fig. 4 is a fragmen-
tary transverse sectional view taken from the line
4—4 of Fig, 1; Fig. 5 is a fragmentary sectional
view taken from the line 5—5 of Pig. 4 and
¥ig. 6 is a sectional view taken vn the same plane
as that shown in Fig.'2 showing a modified form
of a-part of cur electric shaver.

The shaver handle member |, cutter and casing
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member 2, rotary cutter member 3, connecting
latch member 4, latch member casing 3, latch
spring 8, rotary drive wire 7, drive wire casing
8, motor drive shaft 9 and the drive shaft en-
gaging spring (@ constitute the principal parts
of our electric shaver.

The shaver handle member § is arranged to
rigidly support a conventional electric motor, not
shown, from which extends a motor drive shaft 9,
as shown best in Fig. 1 of the drawings. The
shaver handle member # is provided with a sub-
stantially circular bore fe¢ in which the motor
drive shaft 8 is revolubly positioned. The off-
set portion (b of this shaver handle | is pro-
vided with a recess lc in which is positioned the
latch member casing 5, as shown best in Figs.
1 and 2 of the drawings.

This latch member casing 5 is substantially
rectangular in cross section and is provided with
an opening 5« in its one end in which is recipro-
cally mounted the latch member 4, as shown best
in Fig. 1 of the drawings.

This latch member 4 is arranged to be held in
the dash line position A when the collar 4a is po-
sitioned in the opening 5b in the hottom of the
latch member casing 5 and in engagement with
the end of the opening 5e, it being noted that
this latch member 4 is held in the solid line po-
sitionn, as shown in Fig. 1 of the drawings by
means of the latch member spring 6, which is
mounted on the latch member 4 and is arranged
to engage the latch member casing § around the
opening 5a thereof, as shown best in Fig. 1 of the
drawings. The latch member 4 is also provided
with an upwardly and inwardly extending an-
gularly directed hook portion 4b which is ar-
ranged to engage an angularly positioned hole 2¢
in.the lower side of the cubter and casing member
2, all as shown best in Fig. 1 of the drawings.

The lower side of the cutter and casing mem-
ber 2 is arranged to be positioned in a conform-
ing rest portion {d, as shown best in Fig., 2 of
the drawings. This rest portion (d provides a
rest for the casing 2 that lies at a slight angle
with respect thereto the motor drive shaft 9, as
indicated by the center lines B and C as shown
best in Fig. 1 of the drawings, the center line B
being the center line of the motor drive shaft 9
and the center line C being the center line of
the rotary cutter member 3 and the internal bore
2b of the cutter and casing member 2. It will
be noted that the spring tensional engaged rela-
tion of the latch member 4 with the cutter and
casing member 2 holds the lower side of the cut~

ter and casing member 2 in the rest Id of the ¢

shaver handle member | and also holds the end
portion 2c¢ of the cutter and casing member 2
securely against the shaver handle member |
adjacent the open end le of the hore la thereof.
The cutter and casing member 2 is provided with
a relatively thin side wall portion 2d in which
are positioned angularly disposed slots 2e, as
shown best in Figs. 1 and 3 of the drawings. The
outer side of said relatively thin side wall por-
tion 2d, as shown in Fig. 2 of the drawings is con-
centric with the inner side thereof for substan-
tially fifty-thousandths of an inch on both sides
of the middle portion 2j providing a relatively
wide portion of said relatively thin portion 24
which is adapted for very close shaving.

The rotary cutter member 3 is provided with
helically positioned cutter portions 3¢ which are
arranged to be held in close relation with the
slotted portions 2e in the cutter and casing mem-
ber 2 for cufting hairs which are positioned in
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the slotted portions 2¢ when shaving with our
electric shaver.

The direction of the rotary cutter member 3
is indicated by the arrow in Fig. 3 of the draw-
ings. It will be here noted that the helical angle
of the cutter portions 3a of the rotary cutter
member 3 is in diverging angular relation with
the direction of the slots 2e, the angular dispo-
sition thereof being substantially 2° as indicated
by the broken lines G and H in Fig. 3. Hairs po-
sitioned in the slots 2¢ are engaged by the revolv-
ing cutter portions 3¢ and said hairs are wedged
or forced toward the apex of said diverging angle
formed by the angular relation of said slots 2e
and said cutter portions 3a¢. Thus the hairs are
very neatly cut off without noticeable pulling
thereof. Rigidly connected in one end of the
rotary cutter members 3 is the rotary drive wire
1. This rotary drive wire T is preferably made of
spring steel and provides resilient lateral thrust
for holding the rotary cutter member 3 in co-
extensive revoluble engaged relation with the
interior of the cutter and casing member 2
adjacent the slotted portion 24 thereof.

The drive wire casing 8 is substantially cylin-
drical in form and is provided with a hollow bore
8o which is arranged to conform with the outer
side of the motor drive shaft 9. This drive wire
casing 8 in the engaged relation with the motor
drive shaft 9 is arranged to revolve with the
motor drive shaft 9 in concentric relation there-
with. The opposite end of the rotary drive wire
1 from the rotary cutter member 3 is rigidly con-
nected with the drive wire casing 8 by means of
the pressed bushing member Ta. The rotary
drive wire 7 is secured to the rotary cutter mem-

‘hers 3 in a similar manner by means of the bush-

ing 8¢, which is positioned in one end of the ro-
tary cutter member 3.

It will be here noted that the axis of the motor
drive shaft 8 and the axis of the rotary cutter
member § are angularly disposed to each other,
as indicated by their respective center lines B
and C, as shown best in Fig., 1 of the drawings.
The rotary drive wire 7 in its connected relation
with the rotary cutter member 3 and the drive
wire casing 8, is in flexed axial relation between
said rotary cutter member 3 and said motor drive
shaft 9 providing resilient. lateral thrust of the
rotary cutter member 3 in relation with the
slotted portion 2d in the relatively thin portion
2d of the cutter and casing member 2. Inthe par-
ticular structure disclosed, we have arranged the
bore 2b of the cutter and casing member 2 at an
angle of substantially five degrees with the axis
fixed of the motor drive shaft § whereby the ro-
tary drive wire T in its interconnected relation
with the motor drive shaft 9 and the rotary cutter
member 3 is sprung to compensate for the angu-
lar relation between said rotary cutter member 3
and said motor drive shaft 9.

The drive shaft engaging spring i0 is arranged
in substantially circumferential position around
one end of the drive wire casing 8 and this drive
shaft engaging spring 10 is provided with an an-
gularly and inwardly extending portion {8¢ which
extends through a slotted portion 8b in the drive
wire casing 8, as shown best in Figs. 1 and 5 of
the drawings. This angularly and inwardly ex-
tending portion 18a is arranged to engage an an-
gularly related slot 9a in the motor drive shaft 9,
as shown best in Fig. 4 of the drawings.

The operation of our electric shaver is substan-
tially as follows: When the motor drive shaft 8
is revolving in a normal counter-clockwise direc-
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“tiom, as shown: best by the.arrow: in’ Fig. 2.of:the
- ‘drawings, the: inwardly.extending. portion. 10a.of
. the: drive shaft engaging spring {8 engages:.the
slotted portion: 9a:-of the motor.drive shaft 9 caus-

ing: the drive wire casing 8 to. revolve in: a like

-direction in axial alignment with. said metor drive
-shaft 8. The flexible rotary drive wire T in.its
rigidly connected relation with the rotary cutter
member.3 and the drive: wire casing.8 revolves. in
a. sprung condition angularly revolving the rotary
-eutter. member 3 in the bore 2b of the cutter.and
casing member. 2. When the portion 2d of the
cutter and casing member 2.is placed. in. ¢on-
tiguous relation with the. skin: of a.person’s.face,
the. whiskers extending.through the slotted. por-
tion-2b.are cut off by means of-the helical cutting
edges 3a of the rotary cutter member. 3.

It will. be noted. that. the helical form of. this
rotary cutter member 3 provides .a. directional

turbulence. i the groove portion 2¢ whieh eauses g

the hairs cut off by the helical cutting portions 3a
to be foreed cutwardly through the open end 2A
of the cutter and casing member 2 through said
.groove portion 2¢.

‘When it is desired to remove the shaver: head .

mechanism from the shaver handle member {, the
cutter and. casing member 2 is pulled outwardly
carrying with it the latch member.4. : When. the
Jatch-member 4 in its connected relation with. the

cutter and. casing member 2 is pulled out: to: the .

dash line position A, the bushing 4a engages the
portion. e of .the latch meémber casing 5§, and
holds. the latch member 4 in said dash-ling posi-
tion A, as shown bsst in Fig. 1 of the drawings.
When the latch member 4 is in the dash.line posi-
tion A, the cutter and casing member-2 may be
shifted imwardly:a slight. distance, then:may he
removed. from the shaver handle member: {.to-
gether with the rotary drive wire T and the drive

wire casing 8. When the shaver head mechanism

is inserted in the position, as shown: in Pig. 1 of
the drawings, the drive shaft engaging spring
may be so. positioned. that the angularly and in-
wardly extending portion i8c is out of engage-
ment with the slotted portion 9¢ of the motor
‘drive shaft 9. However, when the motor .drive
shaft 8 revolves in its normal direction, the end
portion {8q of this drive shaft engaging spring (0
suaps ihto position in the angularly disposed
slotted portion 9¢ of the motor drive.shaft 9
whereby the drive wire.casing 8 is locked into se-
cure relation with the motor drive shaft 8 for con-
forming revolution therewith.

“"The angularly connected relation of the. drive
shaft engaging spring {8 with the motor drive
shaft 8 when revolving, causes a fendency.of the
drive shaft engaging spring {8 to shift inwardly in
the slot §a carrying with it the shaver mechanism
operatively connected therewith. The rofary cut-
ter member 3, in connection with. the drive shaft
engaging spring 19.is urged longitudinally within
the cutter and casing member.toward the handle
membper | when in operation.

The latch member. & in its angularly connected
relation with the cutter and casing member 2 is
actuated by means of the-latch spring 8 so'that
the cutter and casing member 2 is held in secure
engaged relation with the rest portion id of the
shaver handle member | and the shoulder portion
if adjacent the copen end fe of the bore fa.in the
handle member {. The tension of the latch spring
§ .in itz relation with the latch member casing 5
tends to foree the latch member-4 into the:solid
line position when the angularly extending: end
portion 4b of the latch member 4 engages the
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conforming hole 2¢.of the culier and easing mem-

rher: 2-whereby the latch member. 4 is.automatical-

ly shifted.out of the dash line pesition A and into

the . solid line: positien, as.shown:best in Fig. 1
.of the drawings.when. replacing the shaver head
‘mechanism . relatively .with.. the -shaver handle

member {..

In Fig.-6is:disclosed: a - modified form of the cut-
ter and. ezsing member: 2. of our electric. shaver.
This modified form, as..shown in-Fig.: 6 of the
drawings, is substantially the zame construection
&% shown: in Fig. 2. of the drawings-ezcept. that
the medified form: is: provided. with undereut. por-
tiens. D at:oppesite: sides of the.slotted portion E

‘providing .comb-like extending portions B for

combing.the hair.extending from a person’s skin
inwardly into. the slots E. which. are substantially
the same ag the. slots: 2e.0of the cutter and casing

‘member: 2,.as shown: best in. Fig. 3 of the draw-

ings,

Though we have shown and described a par-
tieular construction, combination -and- arrange-
ment. of parts and portions.and: a- eertain. modi-
fication, we..do not wish to be limited to this
particular construction, eombination and ar-
rangement;. nor to. the modification, but desire to
include in the scope .of .our: invention the con-
struction, combination and arrangement-and the
modification: substantially as set forth.in the ap-
pended:-claims.

Having thus described our invention, what we

«claim -as new -and desire . to..secure by -Letters

Patent is: .

1. En.an electrie shaver of the class described,
the: combination of .. moaotor drive.shaft, a single
piece. cubter and. cosing. member having :a bore
therein:and having a cutting portien. with slots
therein communicating with said bore, said bore
of said cutter and casing member being in slightly

-angular: position. relative to. the axis of said motor

drive shaftl; -a rotary cutter member . revolubly
‘positioned in said -bore, a normally. straight resil-
dent- rotor' drive. wire the cross secticn of which

ds at-right angles to the rotating axis thereof

throughout its. entire length in slightly flexed and
angular interconnected relatien with said rotary
cutter member and said motor drive shaft, said
cubtter and casing member provided. with a longi-
tudinal- seavenging groove portion communicat-
ing 'with the inner side of the bore thereof.

2. In an electric shaver .of the class described,
the combination of a motor drive shaft, a single
piece cutter and casing member having a hore
therein and having a.cutting portion. with slots
therein .communicating with said bore, said
bore of said cutter and casing membher being in
slightly angular. position relative to the axis of
said motor drive shaft, a rotary cutter member
revolubly. positioned in said bore, and a normally
straight resilient rotor .drive wire the cross sec-
tion of which is at right angles to the rotating
axis thereof throughout its entire length in slight-
ly flexed condition interconnecting szid rotary
cutter member and said drive shaft.

3..In an electric shaver of the class described,
the combination of a motor drive shaft provided
with an angularly disposed slot in the side thereof
aft its extending end, a drive shaft engaging spring
in said slot, .a. rotary cutter member, a sleeve
supporting said drive shaft engaging spring, and
resilient means interconnecting said.sleeve and
said rotary cutter member.

4. In an electric shaver of the class described,
the combination of a hollow casing member. pro-
vided with a slotted -cutting side, a .rigid spiral
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rotary cutter member revolubly mounted therein,
a motor drive shaft slightly angularly positioned
relative to the axis of said rotary cutter member,
and a normally straight spring wire drive mem-
ber secured in a flexed condition to said drive
shaft at one end, and to said rotary cutter at
its other end at an intermediate point along the
axis of said cutter, to provide equal pressure be-
tween said cutter and said casing member for
the full length of said cutter.

5. In an electric shaver of the class described,
the combination of a hollow casing member pro-
vided with a slotted cutting side, a rigid spiral
rotary cutter member revolubly mounted therein,
a motor drive shaft slightly angularly positioned
relative to the axis of said rotary cutter member
and a normally straight spring wire drive mem-
ber secured in flexed condition to said motor drive
shaft at one end and to said rotary cutter at its
other end at an intermediate point along the
axis of said cutter, to provide equal pressure be-
tween said cutter and said casing member for the
full length of said cutter, whereby said cutter and
said casing member are held in revoluble coex-
tensive engaged relation at the inner side of said
cutter and casing member at the slotted cutting
side, by the lateral inherent spring of said spring
wire drive member.

6. In an electric shaver of the class described,
the combination of a hollow cutter and casing
member provided with a slotted cutting side,
a rigid spiral rotary cutter member revolubly
mounted therein, a motor drive shaft slightly
angularly positioned relative to the axis of said
rotary cutter member, a normally straight spring
wire drive member secured in flexed condition
to said motor drive shaft at one end and fo said
rotary cutter at its other end at an intermediate
point along the axis of said cutter, to provide
equal pressure between said cutter and said casing
member, for the full length of said cutter, where-
by said cutter and said casing member are held
in révoluble coextensive engaged relation to the
inner side of said cutter and casing member at
the slotted cutting side, by the lateral inherent
spring of said spring wire drive member, and a
casing secured at one end around said motor drive
shaft and around said spring wire drive member
and forming a connection between said motor
drive shaft and said spring wire drive member.

7. In an electric shaver of the class described,
the combination of a hollow cutter and casing
member provided with a slotted cutting side, a
rigid spiral rotary cutter member revolubly
mounted therein, a motor drive shaft slightly
angularly positioned relatively with the axis of
said rotary cutter member, a normally straight
spring wire drive member secured in flexed con-
dition to said motor drive shaft at one end and
to said rotary cutter at its other end at an inter-
mediate point along the axis of said cutter, to
provide equal pressure between said cutter and
said casing member for the full length of said
cutter, whereby said cutter and said casing mem-
ber are held in revoluble coextensive engaged
relation to the inner side of said cutter and cas-
ing member at the slotted cutting side, by the
Jateral inherent spring of said spring wire drive
member, a casing secured at one end around said
motor drive shait and around said spring wire
drive member, and forming a connection be-
tween said motor drive shaft and said spring
wire drive member, and a drive shaft engaging
spring secured to said spring wire casing and
arranged to engage said motor drive shaft.

10
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8. In an electric shaver of the class described,
the combination of a hollow cutter and casing
member provided with a slotted cutting side, a
rigid spiral rotary cutter member revolubly
mounted therein, a motor drive shaft slightly
angularly positicned relative to the axis of said

‘rotary cutter member, a normally straight spring

wire drive member secured in fiexed condition
to said motor drive shaft at one end and to said
cutter at its other end at an intermediate point
along the axis of said cutter to provide equal
pbressure between said cutter and said casing
member for the full length of said cutter, where-
by said cutter and said member are held in re-
voluble coextensive engaged relation to the inner
side of said cutter and casing member at the
slotted cutting side, by the lateral inherent spring

- of said spring wire drive member, a casing secured
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at one end around said motor drive shaft and
around said spring wire drive member and form-
ing a connection between said motor drive shaft
and said spring wire drive member, a drive shaft
engaging spring secured to said spring wire cas-
ing and arranged to engage said motor drive
shaft, and a handle member in revoluble dis-
connectable relation with said hollow cutter and
casing member and resilient latch means con-
nected with said handle member arranged $o re-
silienfly hold said cutter and casing member in
certain position relatively with said handle
member.

9. An electric shaver of the class described con-
sisting of a single piece hollow casing member
provided with a slotted cutting side, a rigid spiral
rotary cutter member revolubly mounted thersin,
a motor drive shaft slightly ansularly positioned
relatively with the axis of said rofary cutier mem-
ber and a normally straight spring wire drive
member the cross section of which is at right
angles to the rotating axis thereof throughout
its entire length secured to said motor drive
shaft at ifs one end in lateraily flexed position
and its other end secured to said rigid rotary
cutter member at one end thereof.

10. An electric shaver of the class described
consisting of a single piece hollow casing member
provided with a slotted cutting side, a rigid spiral
rotary cutter member revolubly mounted thersin,
a motor drive shaft slightly angularly positioned
relatively with the axis of said rotary cutter
member and a normally straight spring wive drive
member secured to said motor drive shaft at its
one end in laterally flexed position and secured
at its other end to said rigid rotary cutter mem-
ber, said spring wire drive member extending
into said rotary cutter member and secured there-
to at an intermediate point along its axis to
provide predetermined equal pressure the full
length of said rotary cutter member with said
single piece hollow cutter and casing member.

CLEVELAND H. QUACKENSBUSH.
JOHN L. QUACKENBUSH.
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