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UNITED STATES PATENT 

2,533,807 

OFFICE 
2,533,80? 

OSCLLATING RACK ACTUAEG DRIVE 

Alex Horvath, Chicago, Ill. 
Application September 1, 1945, Serial No. 614,020 

Claim. 
1. 

Among other objects hereinafter appearing, the 
main objects of my invention reside in the pro 
visions of a novel, practical and efficient mechan 
ical shaver which is hand-operated and So, not 
being dependent upon electric current for its op 
eration, can be used anywhere, and which may be 
constructed So as to be of convenient shape, light 
in weight, and not cumberSome, So that it is con 
venient in use and may be conveniently car 
lied in a perSon's pocket. 
The invention will be better understood by ref 

erence to the accompanying drawing forming a 
part hereof and in which 

Figures i and 2 are side elevational views of a 
mechanical shaver embodying my invention and 
taken at right angles with respect to each other; 

Figure 3 is a side elevational View of the Shaver 
in elevation corresponding with that of Figure 1 
and having parts broken away and shown in Sec 
tion; 

Figure 4 is a longitudinal Sectional view of the 
shaver in elevation corresponding with that of 
Figure 2 and taken Substantially on the line 4-4 
of Figure 3; 

Figure 5 is an end elevational View of the cut 
ter head of the shaver; 

Figure 6 is a top plan View of the cutter head 
of the Shaver; 

Figure 7 is a vertical longitudinal section of 
the cutter head on the shaver and take Substan 
tially on the line - of Figure 5; and 

Figure 8 is a top plan view of the two cutters 
of the cutter head of the shaver together with 
the driving pin thereof. 

Referring to the drawing, an elongated en 
cioSure forming body of oblong transverse cross 
Section is generally designated at and com 
prises a main part 2 forming one broad side wall 
and the narrow Side wall of the body and a 
cover part 3 forming the other broad side wall 
of the body and detachably secured on the main 
part as designated at 4. See Figures 1 to 4 in 
clusive. 
An elongated cutter head generally designated 

at 5 is carried at the upper end of the body 
and extends longitudinally of the major axis of 
the transverse cross section of the body, and 
Comprises as follows: 
An elongated base member 6 is provided at the 

top thereof with two parallel upwardly facing 
transversely concave comb seats extending 
longitudinally thereof, and two parallel elongated 
tubular combs 8 are respectively seated in these 
comb Seats and thus extend longitudinally of the 
base member. See Figures 3 to 7. The combs are 
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provided with arcuate end slots 9 at opposite ends 
thereof, and plates are Secured at opposite ends 
of the base inember by Screws 2 and locating 
pins 3 and are provided with Spaced undercut 
projections 4 which are respectively engaged in 
the slots 3 of the combs to Secure the combs longi 
tudinally and downwardly on the comb Seats 7. 
two elongated tubular cutters are respective 
ly slidably engaged within the combs for recipro 
cation longitudinally of the major axis of the 
transverse cross section of the body to cooper 
ate with the combs in the shaving operation. A 
cutter driving pin 8 extends across between the 
intermediate portions of the cutters and through 
longitudinally extending openings of the 
combs, and are engaged in radial bores 8 of the 
cutterS for simultaneously reciprocating the same, 
the driving pin being secured in at least one of 
the bores 8, as by being press, fitted therein, 
to longitudinally ?ix the pin. The combs 8 are 
each provided With a Series of diagonal trans 
verse slotS 9 arranged longitudinally thereof, 
and the cuttars 5 are each provided with a Se 
ries of diagonal transverse slots 23 arranged longi 
tudinally thereof and extending correspondingly 
and having Shearing relation with the comb slots 
A3, See Figuires 6 and 8, the diagonal arrangement 
of the comb slotS insuring entry of the hair into 
these slots throughout the longitudinal extent of 
the slotted portions of the combs as the combs 
are passed over the skin during the shaving op 
eration and the extending of the cutter slots cor 
respondingly with the comb slots effecting shear 
ing action throughout the extent of the comb 
and cutter slots with a desirably short recipro 
cating stroke of the cutters. The comb slots 9 
are preferably slightiy Wider than the citter slots 
2 SO that the entry of the hair into the comb 
slotS is facilitated. 
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A cover member 24 extends longitudinally of 
and between the combs 8 and bridges the space 
therebetween, and is provided with two longi 
tudinally spaced lateral extensions 25 which ex 
tend through vertical openings 26 through and 
Spaced longitudinally and disposed adjacent op 
posite ends of the base member 6 and have their 
OWer free end portions below the Screws 2 
turned oppositely and away from each other to 
form retaining lugs 2: Which underlie the inner 
ends of the Screws 2 to detachably secure the 
cover member 24 on the cutter head, the cover 
member being conveniently detachable from and 
installable on the cutter head while the screws 
2 are partially unscrewed to permit the lugs 27 

to pass thereby. . 
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The base member 3 is engageable downwardly 
on a seat 2 on the upper end of the body , as 
shown in Figure 4, and is provided with two ex 
tensions 22 spaced longitudinally and disposed 
adjacent opposite ends thereof and Which extend 
downwardly within the body and are provided 
with oppositely disposed laterally facing recesses 
23 as shown in Figures 3 and 7. Two headed 
screws 28 are screwthreaded through Opposite 
narrow side wall portions of the body adjacent 
the upper end thereof, see Figure 3, and the inner 
ends of these screws are engaged in the recesses 
23 of the base member extensions 22 to detach 
ably secure the cutter head on the body . 
A tubular cutter head enclosing cover 29 is 

provided with a longitudinally extending slot 3 
adapted to accommodate a portion of the body 
therebetween, as shown in Figures 1 and 2, and 
has longitudinal sliding engagement With the 
body for the installation of this cover on the 
shaver in cutter head enclosing position and for 
the removal of the same, this cover Serving to 
protect the cutter head when the shaver is not 
in use. 
A flywheel 32 is rotatably mounted on bearings 

33 and 34 within the body in the region of the 
lower end thereof on an axis extending longitu 
dinally of the minor axis of the trainsverse CrOSS 
section of the body. See: Figures 3 and 4. The 
body is provided with an opening 35 extending 
longitudinally of one narrow side thereof, and an 
actuating lever 36 is pivotally mounted on a stud 
37 carried by the body and disposed upwardly 
Within the body and adjacent the opening 35, 
the pivotal axis of this lever extending longitu 
dinally of the mincr axis of the transverse CrOSS 
section of the body. The lever 38 extends from 
its pivotal axis in the direction of the lower end 
of the body and is pivotaliy movable between ex 
tending and non-extending positions relative to 
the narrow side of the body having the opening 
35, as respectively shown in Figures 3 and it, and 
has a grip portion 38 which is shaped to close 
the opening 35 when the lever is in its non 
extending position. A torsion spring 39 encircles 
the stud. 3 and, reacting on the body, actuates 
the lever 36 to its extending position, and the 
lever is adapted to be actuated into itS non-ex 
tending position by squeezing it and the body 
in the hand. A latch á , slidably mounted on 
the body, is releasably engageable with a latch 
Stud 2 on the lower end of the ever to retain 
the lever in non-extending position when the 
Shawer is not in lase. 
An arm. A3, Within the body , is pivotally 

mounted on the Stud 3 and extends toward the 
lower end of the body. A shaft 44 extends through 
the lower end of the arm 3 and is rotatably 
mounted thereon on an axis extending longitu 
dinally of the minor axis of the transverse cross 
Section of the body, as shown in Figure 4, and 
has a gear pinion 5 of relatively small diameter 
fixed thereoil on. One side of the arm 43. Another 
gear 43 of relatively large diameter is slidably 
keyed, as desigiated at , on the shaft 44 on 
the other side of the arm 3, and a headed screw 
É3 Screwthreaded into the shaft and engaging 
the gear 43 serves to retain this gear on the shaft. 
A concave spring washer 39 encircles the shaft 
A4, between the arian g3 and the gear 86 and serves 
to fictionally engage a shoulder 5 of the shaft 
against the airn A3 to yieldably resist rotation of 
the Shaft aid the gears 5 and 46 which are 
angularly fixed thereon, the frictional resistance 
being adjustable by means of the screw 48. It is 
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4. 
to be noted that the gears 45 and 46 and the 
parts related thereto are all disposed Within the 
body . 
The actuating lever 36 is provided with a seg 

mental gear rack 52 disposed coaxially of this 
lever, and this rack projects within the body 
and is permanently meshed with the gear pinion 
45. A stud 53 is carried by the body and is 
disposed within the body intermediate the fly 
wheel 32 and the upper end of the body, and the 
arm A3 is provided with a slot 55 engaging this 
stud to limit pivotal movement of this arm and 
consequently bodily movement of the gears 45 
and A6. A stop 53 on the inner end of the gear 
rack 52 is engageable with the gear 45 to limit 
OutWard movement of the lever 36, it being noted 
that bodily movement of this gear is limited by 
the slot 56 engaging the stud 53. A gear pinion 
56 of relatively small diameter, within the body 
f is disposed coaxially of and is secured with the 
flywheel 32 for Fotation therewith, and the gear 
46 is adapted in opposite positions of the bodily 
movement thereof to be respectively in and out 
of mesh. With tine gearpinion, 56. 
A lever 57 within the body is intermediately 

pivoted on the stud 53 on an axis extending lon 
gitudinally of the minor axis of the transverse 
croSS Section of the body and has its upper por 
tion extending between the extensions 22 of 
the cutter head base member 6 and into an 
intermediate vertical opening 58 through the 
cutter head base. The upper end of the lever 
5A is disposed between the combs 8 and is pro 
Wided with a radial slot: 59 in which the cutter 
driving pin 6 engaged to effect reciprocation 
of the cutters 5 with Oscillation of this lever, 
this lever and the cutter driving pin being ar 
ranged underneath the cover member 24 and 
being concealed thereby. By reason of the en 
gagement of the slot 59 by the cutter driving 
pin f6, the lever 57 and the cutter driving pin 
are conveniently engageable and disengageable 
as incidents of the mounting and dismounting 
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of the cutter head with respect to the body f. 
A rotatable eccentric 6 E is disposed coaxially 
of the flywheel 32 and is angularly fixed there 
with, and the lower end of the lever 57 is pro 
vided With a radial slot 62 in which the eccentric 
is engaged so that. rotation of the flywheel effects 
OScillation of the lever 5 and consequent re 
ciprocation of the cutters. I-5 for the shaving 
operation, 
When the shawer is to be used, the cover 

29 is removed and the actuating lever 36 
is released from the latch 4 whereupon the 
Spring 39 actuates this lever to its extending 
position, and the intermediate gear element 
comprising the gears. 35 and 46 is bodily positioned 
with the gear 46 out of mesh with the driven 
flywheel pinio 58. as shown in fuIl lines in Fig 
ure 3. To effect rotation of the flywheel, the 
body and lever 36 are squeezed in the hand 
to actuate this lever to its non-extending po 
sition. Beeause of the frictional resistance to 
rotation of the intermediate. gear element com 
prising the gears 45 and 46, as effected by the 
spring 49, initial movement of the lever 36 from 
its extending position toward its non-extending 
position effects bodily movement of the inter 
mediate gear element to mesh the gear 46 with 
the flywheel pinion 56, as shown in dot and dash 
lines in Figure 3, after which further move 
inent of the ever 46 to Ward its non-extending 
position effects rotation of the flywheel and con 
sequent reciprocation of the cutters 5 for the 
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shaving operation. When the lever 46 reaches 
the end of its movement into its non-extending 
position, the flywheel pinion 56, because of its 
rotation, effects bodily movement of the inter 
mediate gear element to place the gear 3 out 
of mesh with the flywheel pinion after which 
the flywheel continues to rotate under its no 
mentum for the shaving operation. The lever 
36 is reciprocated as many times as is necessary 
to attain sufficient flywheel speed and is re 
ciprocated from time to time during the shaving 
operation as the flywheel speed decreases. 
By reason of the gear pinions 45 and 56 being 

of relatively small diameter and the gear 46 
being of relatively large diameter, the angular 
velocity of the flywheel is relatively high as com 
pared to the reciprocatory velocity of the ac 
tuating lever 38 so that sufficient flywheel ve 
locity is conveniently attained, 
Referring again to the cutter head, two Screws 

63 are screwthreaded upwardly into bores 64 
through the cutter head base 6 and are disposed 
radially of respective of the combs 8 at the in 
termediate portions thereof. See Figures 4 and 
7 and particularly Figure 4. Radial bores 65 : 
through the walls of the combs aline with the 
bores 64 and consequently with these screws, 
and bearing balls 66 are respectively engaged 
in the bores 65 and are engaged between the 
inner ends of respective of these screws and the 
cutters 5, thus providing adjustable bearings 
for establishing and maintaining close shear 
ing engagement between the cutters and combs. 
While I have thus described my invention, 

I do not Wish to be limited to the precise details 
described, as changes may be readily made with 
out departing from the spirit of my invention, 
but having thus described my invention, I claim 
as new and desire to secure by Letters Patent 
the following: 

In a device of the character described, the 
combination with an elongated enclosure form 
ing body of oblong transverse cross-section, of 
a flywheel rotatably mounted within Said body 
in the region of One end thereof and on an axis 
extending longitudinally of the minor axis of 
said transverse croSS-Section, an actuating lever 
pivotally mounted on said body for pivotal move 
ment with respect thereto on an axis extending 
longitudinally of said minor axis and disposed 
in the region of the other end of said body and 
said actuating lever extending from its pivotal 
axis in the direction of Said first mentioned end 
of said body and being pivotally movable be 
tween extending and non-extending positions 
relative to a narrow side of Said body and adapted 
to be actuated into its non-extending position 
by Squeezing it and Said body in the hand, 
spring means operative to actuate Said actuat 
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6 
ing lever into its extending position, a segmental 
gear rack on Said actuating lever and disposed 
Coaxially thereof and extending within Said body, 
a rotatable driven gear of relatively small di 
ainster within said body and disposed coaxially 
of and angularly fixed with Said flywheel, an 
intermediate rotatable gear element Within said 
body and disposed on an axis extending longi 
tudinally of said minor axis and mounted for 
bodily pivotal movement on the pivotal axis of 
said actuating lever and comprising coaxial 
angularly fixed second and third gears respec 
tively of relatively small and large diameters of 
which Said Second gear is permanently meshed 
with said gear rack and of which said third 
gear is adapted in opposite positions of the 
bodily movement of said intermediate gear ele 
ment to be respectively in and out of mesh with 
said driven gear, stop means operative to limit 
bodily movement of said intermediate gear ele 
ment in both directions, and yieldable means 
operative on said intermediate gear element to 
resist loitation thereof to an extent Sufficient to 
cause it to mesh with Said driven geal with 
initial movement of said actuating lever in one 
direction. 

ALEX HORWATH. 
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