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ABSTRACT OF THE DISCLOSURE 

A drive mechanism for a motor driven slicing knife 
having a main drive shaft and an oblique shaft extending 
from an end thereof with drive means on the oblique 
shaft connected with the blades in a wobble plate arrange 
ment with anti-friction bearings on ‘both sides of the 
wobble plate. 

This application is a oontinuation-in-part of my co 
pending application, Ser. No. 392,885, now abandoned. 

This invention relates to most cutting devices having 
motor driven, reciprocating blades and relates more par 
ticularly to an improved knife of this character having a 
pair of oppositely moveable oscillating blades and novel 
means for converting rotary movement of a motor shaft 
to such oppositely disposed, oscillating movement. 
One embodiment of the invention is a carving knife 

with two thin serrated blades in side-by-side relation but 
it will be apparent that other types of cutters, ‘such as 
saws, may ‘be constructed in accordance with the inven 
tion. 
An important object of the invention is to provide a 

small but powerful cutting tool with a pair of blades 
in side-by-side engagement and reciprocable in opposite 
directions so as to provide a fast cutting action. 
Another object of the invention is to provide a simple 

transmission mechanism for knives, saws and the like 
where all moving parts except the actual cutting elements 
themselves are well protected providing against possible 
injury to the user. 

Yet another object of the invention is to provide an 
improved anti-friction driving arrangement employing a 
wobble plate, and wherein this plate is secured for rela 
tive rotation on an oblique terminal shaft and has ball 
bearing assemblies on each side thereof. In other words, 
the ball bearing assemblies and driving plate are, as it 
were, sandwiched between two shoulders and in order to 
prevent any waste motion the ball bearing assemblies and 
the driving plate are closely ?tted but are not under any 
pre-load compression. 

In the drawings: 
FIG. 1 is a side elevation of a carving knife embodying 

the present invention; 
FIG. 2 is a plan view of the knife with the top housing 

section removed; 
FIG. 3 is a broken view similar to FIG. 2 but showing 

the oscillating drive in a di?erent position; _ 
FIG. 4 shows the same structure in another position; 
FIG. 5 is a section taken on line 5—5 of FIG. 2; 
FIG. 6 is a section taken on line 6——6 of FIG. 2; 
FIG. 7 is a section taken on line 7—7 of FIG. 2; 
FIG. 8 is a section taken on line 8-8 of FIG. 2; 
FIG. 9 is a section taken on line 9—9 of FIG. 2; 
FIG. 10 is a broken section showing the knife release; 
FIG. 11 is a section taken at right angles to FIG. 10; 
FIG. 12 is a section taken on line 12-—12 of FIG. 10; 
FIG. 13 is an exploded view of the slide assembly; 
FIG. 14 is a modi?ed slide arrangement operated by the 

trigger switch; and 
FIG. 15 shows a modi?ed drive for the blades. 
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2 
A pair of blades 10 and 11 having serrated or toothed 

edges 12 are mounted for oppositely moving recipro 
cating motion. The teeth will have a contour best suited 
for the material which is to be cut. Connecting rods 13 
and 15 receive the inner ends of the blades and are of 
identical contour except that one has a section 17 offset 
to the right, when viewed from the right hand side of 
FIG. 2, and the other has a sec-tion 19 offset to the left. 
These connecting rods are journalled for reciprocating 
linear travel in a two part elongated cylindrical housing, 
which may form the handles for the cutter, each part 
being of identical contour and having a section 20 and 
a reduced shank section 21, the two sections having a 
seam line 23 when assembled. The two housing sections 
are secured together by screws 22. 
A motor (not shown) is enclosed in a cylindrical hous 

ing 25 which is secured to a block 27 having on one side 
thereof a bearing support 29 which may be formed in 
tegrally therewith and supporting in ?xed relation, a hear 
ing 30 for a shaft 31 having a gear 32, fast thereon, which 
in turn is driven by a pinion 34 fast on a motor shaft 35. 
Block 27 has a cavity 28 for gear 32 and pinion 34. 

Driven shaft 31 is secured, by means of a set screw 
38, in a central bore in a driving head 39 which has a 
terminal shaft section 40, whose axis is disposed at an 
oblique angle to the axis of the driving head. An oscil 
latory drive ?tting or plate 41 has a bore 42 which 
receives shaft 40 with an anti-friction bearing 44 between 
the shaft and the oscillatory drive ?tting (FIG. 9). The 
plate is secured on the shaft by means of a screw 43 and 
is freely rotatable thereon. The inner end of the shaft 
has a thrust bearing surface 45 and the screw 43 limits, 
opposite thrust of the bearing-plate assembly. 

Studs 46 having spherical heads 48 extend laterally 
from each ?at side of plate 41 and each of these heads is 
disposed in an opening or socket 50 in a block 51. There 
is one of these sockets for each blade and it is force 
?tted in a hole 52 in the offset connecting rod sections 17 
and 19. The plate which is restrained against rotation dur 
ing rotation of the oblique shaft has a compound motion, 
the only portion of which is utilized is that which is 
necessary to produce the oppositely disposed linear oscil 
lating motion of the connecting rods and the blades they 
carry. 
The upper and lower faces of the connecting rods 

have longitudinal recesses 54 which receive anti-friction 
balls 56. The housing sections have mating recesses 57 
and the two sets of recesses form linear races for the 
‘balls. 

The blades 10 and 11 pass through mating openings . 
59 in the forward wall 60 of shank sections 21 and are 
received at their inner ends in recesses 62 in connecting 
rods 13 and 15, said recesses having the same cross 
sectional contours as the blades. The blades are made to 
move with the connecting rods by means of pins 64 and 
65. At their outer ends, the blades are retained in face-to 
face relation during reciprocation by a pin 67 secured 
to blade 10 aid which supports a washer 69 which. en 
gages bevelled edges 70 of a slot 71 in blade 11. FIG. 
7 shows the outer ends of the pins as being con?ned by 
the inner walls 72 of the housing cavity. If it is desired 
to provide for easy removal of the blades and deactiva 
tion of the motor when so removed, the structure shown 
in FIGS. 10-13 may be used. A slide 80 within the 
cavity 72 in the housing is operated by a ?nger piece 82 
and it has opposed earns 84 and a ?nger 85 at the bottom. 
The connecting rods have on their opposed outer faces, 

?at springs 86 to which the pins 88 corresponding to 
pins 64v and 65 are secured. These springs are secured 
to the connecting rods by rivets 87. When the slide is 
moved forwardly, i.e., to the right of FIG. 11, the cams 
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84 contact cranks 89 and a cam portion 91 moves the 
spring and the pin it is secured to outwardly, freeing the 
blades. This movement of the slide also causes ?nger 85 
on its lower end to underlie a switch portion 92 so that a 
trigger member forming a switch 94 for starting the motor 
cannot be closed. This switch is mounted in a ?oating 
manner on the housing wall and is held open by a spring 
98 which carries one of two contacts 100. 

In the modi?cation of FIG. 14, the external ?nger 
piece 82 on top of the housing is eliminated and the trigger 
104 carrying the switch 106 is depressible when the parts 
are in the position of FIG. 14 to close the circuit and is 
also forwardly movable in a two piece support 108-109. 
When this trigger is moved forwardly, section 111 con 
tacts a ?nger 112 carried by the internal slide 114 and 
moves the same forwardly and rotates the crank 116 
which causes withdrawal of the spring 118 with its pin 
119. 
When in this forward position, the trigger switch can 

not be closed because projection 120 contacts ?xed block 
121. Another projection 124 moves the slide rearwardly 
when the blades have been re-positioned and the knife 
is ready for use. 
The motor within housing 25-may be operated by 

house current through connection with extending wire 26. 
The motor may also the battery operated in which case 
the motor housing is large enough to receive the batteries 
and the cord 26 may have male contacts for the purpose 
of charging the battery. 

It will be understood that the external contour of the 
housing will depend somewhat upon the speci?c type of 
cutter, with oppositely reciprocating blades, is to be de 
signed. For example, a hedge clipper will be of a more 
rugged construction than the more delicate type of carv 
ing knife illustrated in FIG. 1. Also, the hedge trimmer 
will have a more powerful motor. 

In the modi?cation of the thrust bearing arrangement 
of FIG. 15, the driving head 39 fast on motor shaft 31 
has the same oblique terminal shaft 40 and thrust bear 
ing surface 45 formed by the reduced diameter of the 
terminal shaft, and headed screw 43 as in the ?rst em 
bodiment. 

In this modi?cation, the wobble or drive plate 128 does 
not have a ball bearing assembly interposed between its 
central opening 129 and the oblique shaft, to take up 
thrust and axial loads as is shown in FIG. 9 but, instead, 
there is provided a pair of pure thrust ball hearing as 
semblies 137 positioned on opposite sides of the drive 
plate and these bearing assemblies are held in ?rm con 
tact with the plate. These thrust bearings have side 
plates 132 and 133 and inner and outer ball retainers 134 
and 136 for the balls of the bearing assemblies 137. 

Instead of providing the studs 46 with the spherical 
heads 48 to drive the connecting rods, and hence the 
blade, as shown in FIG. 6, the plate has openings 138 
which receive balls 139 which performs the actual driving 
function. The ends of the opening 138 are peened over 
at 140 to retain the balls. 

It will be noted that the distance between the thrust 
bearing surface 45 and the headed screw 43 is such as 
to hold the thrust bearings 137 ?rmly against the drive 
plate so that there is practically no lost motion. It is 
desirable to reduce this lost motion to as small a factor 
as possible in order to reduce the noise that would ac 
company a loose ?t between shoulder 45 and screw head 
43 even though the cutting potential is not greatly re 
duced. To the same end, it is desirable to con?ne motion 
of the ends of the wobble plate carrying balls 139 to 
reciprocation in a direction generally parallel with the 
axis of shaft 31 and driving head 39. This is best ac 
complished by arranging the parts so that a line X inter 
secting the centers of balls 139 coincide with the axis Y 

- of shaft 31 and the axis Z of the oblique shaft extension, 
all as shown by the broken lines in FIG. 15. If, on the 
other hand the axis Z of oblique extension'40 were to pass 
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4 
through a point above the intersection of lines X and Y, 
when viewed as in FIG. 15, a compound motion would 
be set up, the second component of which would not 
contribute to the smoothness of the drive for the knife 
blades. The identical relationship of the axes shown in 
FIG. 15 is also shown at X’, Y’ and Z’ in FIG. 4. 
While there have been described herein what are at 

present considered preferred embodiments of the inven 
tion, it will be obvious to those skilled in the art that 
many modi?cations and changes may be made therein 
without departing from the essence of the invention. It 
is therefore to be understood that the exemplary em 
bodiments are illustrative and not restrictive of the in-_ 
vention, the scope of which is de?ned in the appended 
claims, and that all modi?cations that come within the 
meaning and range of equivalency of the claims are in 
tended to be included therein. 
What I claim is: 
1. In a cutter, the combination of a housing, a pair of 

thin knife blades with serrated cutting edges in side-by 
side relation extending from the housing, an electric m0 
tor with a shaft in the housing, and means for converting 
rotary motion of the shaft into oppositely disposed os 
cillatory 'motion in the blades, said means including a 
pair of connecting rods mounted for limited linear travel 
in the housing and having sockets therein, pins securing 
the blades to the rods, a driving head on the motor shaft 
and having a terminal shaft disposed at an oblique angle 
to the shaft axis, an oscillatory plate freely rotatable on 
the shaft and provided with studs having spherical heads 
extending from opposite sides of the plate, said heads 
being positioned in the sockets in the rods, an electrical 
switch for the motor and slidable cam means for retract 
ing the pins to permit removal of the blades, said cam 
means locking the switch against circuit closing when in 
blade releasing position. 

2. In a cutter, the combination of a housing, a pair' 
of thin cutting blades with serrated cutting edges in side 
by-side relation extending from the housing, an electric 
motor with a shaft in the housing, and means for con 
verting rotary motion of the shaft into oppositely dis 
posed oscillatory motion in the blades, said means in 
cluding a pair of connecting rods mounted for limited 
linear travel in the housing and having sockets therein, 
pins securing the blades to the rods, cam means for dis 
engaging the pins from connecting the rods with the 
blades, a driving head on the motor shaft and having a ter 
minal shaft disposed at an oblique angle to the shaft axis, 
a drive plate freely rotatable on the shaft and provided 
with means connecting opposite sides thereof with 
the rods to impart straight-line, oppositely disposed os 
cillatory movement to the rods and the blades, and an 
electric switch for closing a circuitincluding the motor, 
said switch being slidable forwardly to disengage the pins, 
and stop means contacted by the depressible switch when 
in a forward position to prevent closing of said circuit. 

3. In a cutter the combination of a housing, a pair of 
thin cutting blades with cutting edges in side-by-side rela 
tion extending from the housing, an electric motor with 
a shaft in the housing, and means for converting rotary 
motion of the shaft into oppositely disposed oscillatory 
motion in the blades, said means including a pair of con 
necting rods mounted for limited linear travel in the 
housing, each having a socket therein, pins securing the 
blades to the rods, a driving head fast on the motor shaft 
and a shaft formed integrally with the motor shaft and 
disposed at an oblique angle to the axis of the driving 
head, an annular shoulder formed at the inner end of‘the 
oblique shaft, forming a cam face normal to the axis of 
said shaft, a drive plate having a central opening receiv 
ing the oblique shaft for free rotation therein, thrust ball 
bearing assemblies on each side of the plate, means‘ com 
prising said cam face and a headed screw carried at the 
outer end of said shaft for securing the bearing assem 
blies in substantial contact with the drive plate, means 
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at opposite ends of said plate disposed in said sockets 
to impart generally straight-line, oppositely disposed, os 
cillatory movement to the rods and the blades, and an 
electric switch for closing a circuit including the motor. 

4. The structure recited in claim 3 wherein said plate 
has holes at opposite ends thereof and balls forming the 
drive means are positioned in said holes. 

5. The structure recited in claim 3 wherein the oblique 
shaft has a lesser diameter than the driving head, thus 
forming said annular shoulder. 
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