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This invention relates to mechanism to convert rotating 
to reciprocating action at reduced speed. The mechanism 
is useful for embodiment in power operated knives, tooth 
brushes and other power operated tools and appliances, 
for imparting reciprocatory movement to knife blades, 
brushes and other parts. 
The main object of the invention is to convert rotary to 

reciprocating movement on the same axis by mechanism 
which includes a rigid non-tiltable swash plate. The con 
struction is unique in its simplicity and efficient for its 
intended purposes. 

In the drawings: 
FIG. 1 is an elevational view, partly in section, of 

mechanism embodying my invention, showing the recip 
r-ocated shaft in retracted position. 

FIG. 2 is a view similar to FIG. 1, showing the recipro 
cated shaft in extended position. 

FIG. 3 is an elevational view, partly in section, of a 
modi?cation of the mechanism shown in FIG. 1, showing 
the reciprocated shaft in retracted position. 

FIG. 4 is a view similar to FIG. 3, showing the re 
ciprocated shaft in extended position. 

FIG. 5 is an elevational view of a detail of construc 
tion embodying a modi?cation of the driving plate of 
FIGS. 3 and 4. 

In the embodiment of the invention shown in FIGS. 
1 and 2, the rotated shaft 10 has mounted thereon a driv 
ing plate 11 provided with a ball retaining rim 12 and 
hub 13, the hub being keyed to the shaft 10 by pin 14 
to rotate with the shaft. A support 15 has slidably mounted 
therein a non-rotatable shaft 16 in axial alignment with 
the rotated shaft 10. A rigid swash plate 17 is ?xed on 
the shaft 16 by the hub 18 which may be integrally formed 
with the plate 17. The plate 17 extends at an angle of 
less than 90 degrees to the axis of the hub 18 and shaft 
16. A coiled spring 19 surrounds the shaft 16 and bears 
at opposite ends on the support 15 and hub 18 of the 
swash plate 17. 
The shaft 10 rotates the driving plate 11. A ball 20 is 

carried loosely by the plate 11, and under in?uence of 
centrifugal force the ball 20 travels with the plate adja 
cent the retaining rim 12. Due to the angular disposition 
of the swash plate 17 and its rigid mounting on the hub 
18, the ball 20 carried by the rotated plate 11 causes the 
plate 17 and shaft 16 to move in an axial direction to the 
advanced or extended position of FIG. 2, and then per 
mits the plate 17 and shaft 16 to move in the opposite axial 
direction to the retracted position under in?uence of the 
spring 19 when the ball 20 has been moved by the driving 
plate 11 to the position shown in FIG. 1'. 

In the modi?ed embodiment shown in FIG. 3 and 4, 
the shaft 30 is supported in the support 31 rotary action. 
A driving plate 32 with hub 33 is keyed to the shaft 30 
by pin 34. A roller hub 35 free to rotate on the shaft 30 
has a radially extending stub shaft 36 on which is mounted 
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a roller 37 by the nut 38. The roller 37 is designed 
to peripherally contact the driver plate 32. 
A support 40 slidably supports the non-rotatable re 

ciprocated shaft 41 on one end of which is mounted a 
swash plate 42 provided with hub 43. A spring 44 sur 
rounds the shaft 41 and bears at opposite ends on the 
support 40 and hub 43. The shafts 30 ‘and 41 are axially 
aligned, with the inner end of the shaft 30 extending into 
a centrally located opening in the swash plate 42 and hub 
43 as shown in FIGS. 3 and 4. The swash plate 42 extends 
at an angle of less than 90 degrees to the axis of the hub 
43 and shaft 41. The roller 37 contacts the proximate 
faces of the driving plate 32 and swash plate 42. The 
hub 35 is free to rotate on shaft 30, and the roller 37 is 
driven by the driver plate 32 which causes the roller 37 
to roll about the edge of the swash plate 32 due to fric 
tion, resulting in moving the swash plate 42 and shaft 41 
in axial direction to the extended or advanced position 
of FIG. 4, and then permits the plate 42 and shaft 41 to 
move in the opposite axial direction to the retracted posi 
tion of FIG. 3 under in?uence of the spring 44 when the 
roller has been moved by the driving plate 32 to the posi 
tion of FIG. 3. 

FIG. 5 shows :a slightly different form of driving plate 
45, pinned to the shaft 30, which may be used in place of 
the plate 32 shown in FIGS. 3 ‘and 4. The angular posi 
tion of the roller 37 relative to the hub 35 has been 
modi?ed, whereby to increase or decrease the frequency 
of the reciprocation of the shaft 41. 
The provision of a rigid non-tiltable swash plate for 

cooperating with the rotated driving plate enables me to 
use axially aligned drive and driven shafts, and eliminates 
the need of ?exible connections between the swash plate 
and the reciprocated shaft. 
Changes may be made in details of construction and 

form of parts without departing from the scope of the 
invention as de?ned in the appended claims. 

I claim: 
1. Mechanism for converting rotating to reciprocating 

action comprising: 
(a) a rotated shaft, 
(b) a driving plate ?xed on and rotated with the shaft, 
(c) a non-rotatable shaft mounted for reciprocating 

action axially aligned with the rotated shaft, 
(d) a rigid non-tiltable swash plate mounted on the 

non-rotatable shaft at an angle of less than 90 de 
grees to the axis of the shaft, 

(e) means urging the swash plate toward the driving 
plate, and 

(f) rollable means between the driving plate and swash 
plate for moving the swash plate and non-rotatable 
shaft in axial direction. 

2. Mechanism for converting rotating to reciprocating 
action comprising: 

(a) a rotated shaft, 
(b) a driving plate ?xed on and rotated with the shaft, 
(c) a support, 
(d) a non-rotatable shaft mounted in the support for 

reciprooatory movement axially aligned with the 
rotated shaft, 

(e) a rigid non-tiltable swash plate having a hub, the 
swash plate extending at an angle of less than 90 
degrees to the axis of the hub, said plate and hub 
being ?xedly mounted on the non-rotatable shaft, 



3,359,809 
3 4 

(f) resilient means between the swash plate hub and rollable means is a roller rotatably mounted on a hub 
the support urging the swash plate and hub toward and rotated by the driving plate. 
the driving plate, and 

(g) reliable means between the driving plate and References Cited 
swash plate for moving the swash plate and non- 5 UNITED STATES PATENTS 
rotatable shaft in axial direction. 1,759,842 5/1930 Fossa ____________ __ 103_213 

3- The m?chanism de?ned by claim 2, in which the 2,211,741 8/1940 Elweu ____________ __ 103_213 
'rollable means is a ball loosely carried between the driv- _ _ 
ing plate and the swash p1 ate. FRED C. MATTERN, ]R., Przm‘ary Examzner. 

4. The mechanism de?ned by claim 2, in which the 10 W. S. RATLIFF, Assistant Examiner. 


