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This invention relates to dry shaving devices 
of the type including. One or more rows of Coop 
erating shearing teeth constructed and mounted 
in a head comprising a row of guard teeth mov 
able over the surface of the skin and an inner 
nowable cutter cooperating. With the guard teeth 
to perform the cutting. Operation, the movable 
teeth being driven by an electric motor mounted 
in a casing forming the operating handle and on 
which the cutter head is mounted. 

It is an object of the invention to provide 
an improved construction and arrangement of the 
teeth whereby extremely strong rigid guard or 
outer Cutter teeth may be secured. With a mini 
imum thickness. Whereby the device will operate 
more effectively and efficiently in rapidly cutting 
the hairs close to the skin surface without injur 
ing or irritating the skin, or causing other dis 
comfort. 
Most dry shaving devices of this general char. 

acter include outer guard members or outer shear 
members which are provided with transverse hair 
paSSages through Which the hairs must pass to 
the shaving position as the implement is passed 
Over the skin Surface. These teeth have been 
made relatively long in order to secure Sufficient 
cutting edge and to insure that the hairs are 
brought to a cutting edge as the implement moves 
Over the face, and to prevent the hairs moving 
past or beyond and off the cutting edges as the 
implement is moved over the surface during the 
long dwell at the opposite ends of or reversal 
of the reciprocating movement of the reciprocat 
ing cutter, which is involved in the operation by 
the notorS commonly employed, before the mov 
able cutter has a chance to grip or shear them. 
However, in Order to Secure a close shave it is 
necessary that the teeth be very thin, but when 
the thickness of such long teeth is reduced they 
are neceSSarily rendered less rigid and are there 
fore apt to yield under pressure against the skin 
to press too tightly against the movable cutter, 
and are also apt to yield in the shearing operation 
So that the cutting edges of the stationary and 
movable teeth may separate slightly, interfering 
With the proper shearing operation and giving 
very unsatisfactory shaving as well as causing pull 
On the hairs and Severe irritation and discomfort. 
To overcome these objections a compromise had 
to be reached by making the teeth thicker so as 
to give then sufficient rigidity and stiffness to 
retain their position. This meant that the shear 
ing edges are necessarily moved outward away 
from the surface of the skin so that it is im 
possible to secure the desired close shave required 
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to be at all comparable to that possible with the 
standard straight razor blade. 

I have found that if the free length of the teeth, 
that is the length of the cutting edge of the 
teeth or hair passage, is approximately that of the 
diameter of the hair or only slightly greater, the 
thickness of the guard teeth may be greatly re 
duced, and still retain the required rigidity and 
stiffness, so that the teeth remain in their proper 
position and are not forced out of this position 
during the cutting. Operation. I have also found 
that if the dwell of the movable cutter at the 
opposite ends or reversing positions of its stroke 

fectively cut with these short teeth even with 
relatively rapid movement of the head over the 
surface of the skin because: the dwell or period 
of time cutter is not moving is when the inner 

time reducing the resistance which must be over 
come by a guard, or stationary tooth at any 
given shearing, operation, thus still further re 
ducing the tendency of the shearing operation to 
force the guard or stationary tooth out of posi 
tion or reducing the tendency to separate them, 
and thus reducing the pulling and irritation of 
the skin. This construction and arrangement 
also permits the use of much thinner teeth, per 
mitting bringing of the shearing edges closer to 
the surface of the skin and therefore giving a 
much closer shave with less irritation. In fact 
the thickness of the teeth can be of the order 
of that of the standard straight razor blade. 
These and other features and advantages of the 

invention will be more clearly understood from . . 
the following description in connection with the 
devices illustrated in the accompanying drawing 
forming a part of this specification. It is, how 
ever, to be understood that I am not limited to 
the specific details shown but may employ vari 
ous changes and modifications within the scope 
of the invention. - 
In this drawing: 
Fig. 1 is a side elevation on an enlarged scale 

of one section of the casing showing a portion 
of the motor and the cutter head in elevation, 
but with parts of the driving connection to the 
movable cutter broken away to more clearly show 
the construction; .' 
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Fig. 2 is a top plan view of one form of the 

cutter head; 
Fig. 3 is a transverse section through the cutter 

head; 
Fig. 4 is a top plan view of a portion thereof; 
Fig. 5 is a section similar to Fig. 3 showing 

a modified arrangement; 
Fig. 6 is a top plan view of a portion of the 

arrangement of Fig. 5; 
Fig. 7 is a section similar to Figs. 3 and 5 

showing another modification; 
Fig. 8 is a top plan View of a portion of the 

arrangement of Fig. 7; 
Fig. 9 is a Section showing Still another modi 

fication; 
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ably soldered to the blocks, and to insure suff 
cient solder for the operation tapered pockets 6 
may be provided in the sides of the blocks 4 into 
which the solder may run and from which it may 
pass to the contacting Surfaces between the side 
plates and the blocks. After this operation is 
completed, the connecting strip may be Sawed or 
cut away as described in the prior patent above 
noted. 
At the upper or outer edges of the side mem 

bers or plates 5 are laterally and inwardly ex 
tending portions 7 on the free edges of which 
are formed the guard or stationary cutter teeth. 
f8, the outer surface 9 being the skin contacting 

Fig. 10 is a top plan view of a portion of the . 
arrangement of Fig. 9, and ? 

Fig. 11 is a detail view looking toward the edge 
of a row of shearing teeth of each of the forms 
shown, the view being taken as indicated by line 
f f-f of Figs. 3, 5, 7 and 9. 
The device comprises a casing or housing f 

enclosing an electric operating motor 2. I prefer 
to use a motor of the type disclosed in my prior 
patents, No. 2,203,695, June 10, 1940, and No. 
2,288,203, June 30, 1942, as such a motor gives 
a relatively long stroke with a minimum dwell, 
the dwell being practically zero at the opposite 
ends of the reciprocating movement, or that is 
at the point of reversal of this movement. The 
stroke given to the movable cutter should be 
greater than the pitch of the Outer stationary 
teeth, and the greater the better. With the no 
tors mentioned a stroke of one-eighth of an inch 
or even more can be secured. This motor has a 3 
reciprocating or Oscillating driving element 3 from 
which there is any suitable-type of drive con 
nection 4 to the reciprocating cutter 5 of the 
cutter head 6 mounted in any suitable manner 
in the end of the housing , as for example in 
a suitable transversely extending groove 1 in 
which it is held by suitable securing means (not 
shown). I am not limited to the specific driving 
connection 4 shown, but that indicated comprises 
a threaded stud 8 mounted on the reciprocating 
driving element 3 and embraced by a hollow pin 
9 slidable on the stud 8 and provided with a 
flange 10 against which a spring í í may react 
tending to shift the pin 9 against the cutter 5, 
this pin being provided with a rounded end 2 
Seating in a recess 3 formed in the lower wall 
of the cutter by pressing inwardly or upwardly a 
portion of this wall, there being left sufficient 
clearance or play between the sides of the pin 
and the recess to permit limited rocking move 
ment of the rounded end of the pin in the cutter 
required by the reciprocating movement. The 
action of the Spring and the pin also tends 
to hold the movable cutter against the inner or 
under sides of the outer guard teeth of the head 
to maintain the teeth on the movable cutter in 
proper cutting or shearing relation to the teeth 
of the outer or stationary cutter. 
The cutter head shown comprises a pair of lon 

gitudinally Spaced mounting or supporting blocks 
f4 to the opposite sides of which are secured the 
side members or plates 5. After being finished 
these plates 5 are clamped against the opposite 
sides of the blocks (4, which at this time may be 
connected by an integral connecting strap (shown 
in my prior application Serial No. 412,055, filed 
September 24, 1941, now Patent No. 2,325,267 is 
sued July 27, 1943), and then secured to the blocks 
by suitable solder or other means, but are prefer 
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Surface during the shaving operation, and as in 
dicated, it is preferred that these surfaces 9 be 
slightly backward or downwardly inclined from 
the free ends of the teeth 8, as it is found this 
gives a better shaving effect with less irritation 
than where the skin contacting. Surfaces are flat 
Or Straight acroSS. This inclination of the sur- . 
faces is preferably about ten degrees, although 
it is not limited to this, and the inclination per 
mits a certain amount of rocking of the cutter 

5 head on the skin Surfaces during its back and 
forth movement on this surface during the shav 
ing operation without removing either set of cut 
ter teeth from the surface of the skin and thus 
interfering with the shaving operation. 
The teeth 8 of the outer or stationary mem 

ber are made very short, the depth of the notches 
20 being Such that the length of the cutting edge 
of the teeth, indicated at 2, is substantially the 
average diameter of the hairs, which is from 
about .0035 in. to .006 in. so that the teeth may 
be made very thin, it being possible to make this 
thickness indicated at 22 of the order of that of 
the edge portion of a standard straight razor 
blade. In an arrangement such as that shown 
in Figs. 3 and 4, where there are two sets of teeth 
8 Separated by a longitudinal slot 23 with the 

free ends of the teeth extending toward each other 
so the device will shave in both directions as it 
is moved back and forth over the surface of the 
skin, it is preferred that the free ends of the 
outer. Stationary teeth 8 overhang the free ends 
of the inner movable cutter teeth 24 on the inner 
Cutter 5 by a slight amount, as indicated at 25, 
this overhang being preferably about .003 in. or 
.004 in., SO as to prevent irritation of the skin 
by the free ends of the movable teeth 24. That 
is, the full depth of the slots will be approxi 
mately the average diameter of the hairs which is 
from about .0035 in. to .006. in. plus the slight 
Overhang of about .001 in. or a little more to in 
Sure the hair is fully entered into the slot so that 
the full diameter is severed and the possibility 
Of partial cutting and consequent irritation or 
pulling is eliminated. The slots between the teeth 
24 in the movable cutter are preferably extended 
the full length of the teeth as indicated. The 
slot 2 between the outer or stationary teeth is 
preferably about .015 to .018 in. Wide and the 
width of the teeth 8 is preferably not less than 
about .012 in. to .015 in. so they will not stick 
into the skin or irritate it. The width of the 
slot 23 between the free ends of the two sets of 
teeth 8 is preferably about .060 in. - 
By using the type of notor indicated in my 

prior patents as above noted, the length of the 
stroke of the inner cutter 5 can be made relatively 
long, that is about one-eighth of an inch or even 
more, With a minimum dwell at the opposite ends 
of its reciprocating movement. The movement is 
therefore about four or five times the pitch of 





4. 
It will be evident the drawing is enlarged and 

mot to scale. Some of the dimensions that may 
be used although the device is not limited to them, 
is to make the height 42 of the head about three 
eights of an inch, the width 43 about one-fourth 
of an inch and the thickness of plates 5 about 
one-thirty-second inch, the slot 44 (Fig. 7) is 
preferably about .015 to .025 inch wide. The walls 
of the inner Cutter 5 could be about as in thick 
and the relief 27 approximately .005 in. 

It will be understood from the above the shorter 
the outer or stationary teeth the greater will be 
their strength and rigidity with a given thickness 
and therefore with a short tooth the same 
strength and rigidity can be secured with a much 
thinner tooth, permitting much closer shaving. 
Theoretically the depth of the slots between the 
teeth in the outer cutter, or that is, the length 
of the Working or cutting edge, need not be great 
er than the diameter of the hair or whisker being 
cut which by measurement has been determined 
to be from about .0035 to about .006 in, but it is 
preferred to make it slightly greater to insure the 
Whisker is wholly in the slot. When cut so the full 
diameter is cut and pulling or irritation by par 
tial cutting is eliminated. For best results these 
short teeth should be combined with a minimum 
dwell or rest of the inner or movable cutter at the 
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opposite ends of its reciprocating movement, and . 
a relatively long stroke of the inner cutter gives. 
still further improved and more efficient oper 
ation. 
Another advantage of the very short teeth in 

the outer cutter is the beard raising function of 
the bottom or base of the slots between the teeth 
While moving the cutter against the beard. At 
the same time considerable discomfort is elimi 
nated for the following reason. If the teeth are 
short, that is substantially the average diameter 
of the hairs of the beard, the thickness of the 
outer tooth at its base may be made substantially 
the same as that of the rest of the cutting length 
of the tooth. Consequently the hairs raised to a 
vertical position by the base of the slots Will be 
cut off at the surface of the skin leaving no stub 
ble to further impinge against the bases of the 
slots to cause discomfort as the shaving is con 
tinued. 
Having thus set forth the nature of my inven 

tion, what I claim is: 
1. A dry shaver comprising an outer shear 

member provided with a series of thin overhang 
ing teeth at its outer edge Spaced by notches of 
sufficient width for passage of hairs between the 
teeth, an inner movable shear member having 
teeth at the inner sides of the first teeth and 
movable transversely thereof to cooperate With 
the first teeth to cut the hairs, and the length 
of the zone of cutting of cooperating teeth con 
prising the distance from the bottom of the 
notch between outer stationary teeth to the tip 
of the inner movable tooth of the respective shear 
members being only slightly greater than the di 
ameter of the hairs. 

2. A dry shaver comprising an Outer shear 
member provided with a series of thin overhang 
ing teeth at its outer edge to move over the Sur 
face of the skin, said teeth being spaced by 
notches of sufficient width for passage of hairs 
between the teeth, an inner movable shear mem 
ber having a series of laterally spaced teeth at 
the inner sides of the first teeth and movable 
transversely thereof to cooperate With the first 
teeth to cut hairs, the length of the Zone of cut 
ting of cooperating teeth comprising the distance 
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2,395,495 
from the bottom of the notch between outer sta 
tionary teeth to the tip of the inner movable 
tooth of the respective shear members, and the 
length of the outer teeth, being only slightly 
greater than the diameter of the hairs to in 
crease the rigidity of the thin outer tooth, and 
a stationary guard extending parallel to said edge 
of the outer Shear member and Spaced a short 
distance from the free ends of the outer teeth. 

3. A dry shaver - Comprising a mounting mem- ' ' 
ber, plates secured to the opposite side of Said 
member and extending above the top thereof, 
Said extending portions having overhanging edges 
provided with a series of Spaced thin teeth ex 
tending transversely of said edges and with their 
Outer Surfaces inclined down Wardly and Out 
wardly from the free ends of the teeth, said 
teeth being arranged with the free ends of those 
on one plate extending inwardly toward those 
on the other plate and spaced therefrom to pro 
vide a longitudinal slot betWeen the series of 
teeth, said teeth in each plate being spaced 
by notches of sufficient width for passage of hairs 
between the teeth, an inner movable cutter hav 
ing a series of laterally spaced teeth at the in 
ner side of each series of Outer teeth and mov 
able transversely thereof to cooperate with the 
first teeth to cut hairs, and the Zone of cutting 
of cooperating teeth comprising the distance from 
the bottom of the notch between outer, stationary 
teeth to the tip of the inner movable tooth being 
only slightly longer than the diameter of the 
hairs to give increased rigidity to the thin outer 
tooth and minimum of irritation. - 

4. A dry shaver comprising an outer shear 
member provided with a series of thin Overhang 
ing teeth at its outer edge of substantially .012 
to .015 in. in width spaced, by notches of substan 
tially .012 in. to .018 in. wide, an inner movable 
cutter having a series of laterally spaced teeth 
at the inner sides of the first teeth and movable 
transversely thereof to cooperate With the first 
teeth to cut hairs, and the length of the Zone of 
cutting of cooperating teeth comprising the dis 
tance from the bottom of the notches between 
the outer stationary teeth to the tips of the inner 
movable teeth being only slightly longer than 
the diameter of the hairs, viz. .0035 to .006 inch. 

5. In a hair cutter, a skin contacting member 
adapted to pass over the skin for cutting hair 
therefrom, said member being provided With sets 
of opposed thin teeth having free ends extend 
ing toward but not reaching each other and Sep 
arated by slots of Sufficient Width for passage of 
hairs between the teeth, an inner movable cutter 
provided With Spaced sets of similarly opposed 
teeth having free ends extending toward each 
other operating at the inner Sides of the other 
teeth and cooperating thereWith to cut hair from 
the skin as the Cutter is passed thereover, and 
the length of the cutting Zone of cooperating teeth 
comprising the distance from the bottom of the 
slots between outer stationary teeth to the tip of 
the inner movable tooth being only slightly 
greater than the diameter of the hairs. 

6. A cutter head of the character described 
comprising a mounting member, side members 
in the form of plates Secured to the opposite sides 
of the mounting member and extending laterally 
therefrom, the free edge of at least one of said 
extensions being provided With a series of thin 
overhanging teeth spaced by notches of sufficient 
width for passage of hairs between the teeth, a 
movable cutter member of generally rectangular 
U-shape mounted to reciprocate between said 
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side members and having narrow bearing strips 
adjacent the upper edges of its side arms bear 
ing on the side plates, the Outer Surface of Said 
movable cutter member being relieved below Said 
bearing strips around said member from One 
strip to the other so as to be spaced from the 
side plates ared the mounting member, and the 
free edge portion of one of the sides of the mov 
able member having a row of cutter teeth at the 
inner sides of the row of first mentioned teeth 
and cooperating therewith, the length of the cut 
ting ZOne of cooperating teeth comprising the dis 
tance from the bottom of the notches between 
the Outer stationary teeth to the tip of the inner 
movable tooth being only slightly longer than 
the diameter of the hairs. 

7. In a cutter head, a body having a pair of 
Spaced toothed edges arranged. With the free ends 
of the teeth extending toward but not reaching 
each other and separated by notches of sufficient 
Width for passage of hairs between the teeth, a 
cutter in the body movable relative thereto in a 
direction transversely of the teeth and provided 
With cutter teeth to cooperate with the first teeth 
for cutting hair, the length of the cutting zone 
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5 
of cooperating teeth comprising the distance 
from the bottom of the notch between Outer sta 
tionary teeth to the tip of the inner movabetooth, 
and the length of the outer teeth, being only 
slightly longer than the diameter of the hairs to 
give increased rigidity to the thin outer teeth, 
and a guard between said toothed edges and 
spaced therefrom to prevent the flesh of the user 
entering between the spaced toothed edges of 
the body. 

8. A dry shaver comprising an outer shear 
member provided with a series of thin teeth at 
its outer edge Spaced by notches of Sufficient 
Width for passage of hairs between the teeth, 
an inner movable shear member at the inner 
sides of said teeth and movable transversely 
thereof to cooperate with the teeth to cut the 
hairs, and the length of the cutting zone of the 
cooperating members comprising the distance 
from the bottom of notches between teeth in the 
outer member and the tip of the movable inner 
member being only Slightly longer than the di 
ameter of the hairs, viz. .0035 to .006 inch. 

THOMAS J. MURPHY. 


