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ABSTRACT OF THE DISCLOSURE 
A beam or arm having an input and an output end is 

pivoted intermediate said input and output ends to re 
strain the output motion to reciprocation or oscillation in 
a single plane. The beam is laterally flexible‘at least in 
the portion between the pivot and the input end to pro 
vide easy bending movement thereof in directions normal 
to said single plane, and motion in a circular path is im 
parted to the input end of the beam.v 

This invention relates to a driving mechanism adapted 
for use in rotary powered cutting tools, which mecha 
nism is particularly adapted to convert rotary motion into 
oscillating motion. ‘ a 

More speci?cally the driving mechanism of the present 
invention is especially adaptable for use in lightweight 
portable tools wherein a drive shaft is rotatably driven 
by an electric motor supplied by a battery contained in the 
tool. 

In recent years the portable appliance ?eld has exhibited 
marked growth. The lightweight and simple construction 
of these appliances has contributed to their popularity. 
A common type of‘these appliances (e.g. Scissors, saws, 
etc.) requires that the rotary motion of the motor pow 
ered drive shaft be converted to oscillatory motion at the 
output end thereof. The output end is connected to and 
imparts oscillatory motion to a tool member, such as a 
blade. ' 

While magnetic vibratory motors, such as A.C. sole 
noids, have been used to obtain a reciprocatory motion 
directly, these have in general been unsatisfactory be 
cause of an inherent tendency for the amplitude of vibra 
tion to decrease as the load increases for such devices. 
The cutting e?iciency of tools so powered is greatly re 
duced because of less work output per stroke as the ampli 
tude decreases. 
The importance of a constant amplitude motion for the 

cutting tool isv thus established and this invention is di 
rected towards simple low-cost and effective means for 
obtaining such‘ motion. . 
An object of the present invention, therefore, is to 

provide a power driving mechanism which also converts 
rotary motioninto oscillating motion. . 

' A further object of this invention is to provide a driv 
ing mechanism for use in a portable appliance which 
also converts rotary motion into oscillating or reciproca 
tory motion, which mechanism is lightweight and of sim 
ple low-cost construction and produces an oscillating mo 
tion of constant amplitude regardless of the applied load. 

. Having in mind the above and other objects that will 
be evident from an understanding of this disclosure, the 
invention comprises the devices, combinations and .ar 
rangements of parts as illustrated in the presently pre 
ferred embodiment of the invention which ishereinafter 
set forth in such detail as to enable those skilled in the 
art readily to understand the function, operation, construc 
tion and advantages of it when read in conjunction with 
‘the accompanying drawings. in which: 

FIG. -1 is a plan view, partly in section, of a battery 
powered scissor illustrating an embodiment of this inven 
tion, 
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FIG. 2 is a perspective view of the disassembled mecha 

nism for converting rotary motion to linear oscillating or 
reciprocating motion, 

FIG. 3 is a longitudinal sectional view, partly in ele 
vation, taken substantially on line 3-3 of FIG. 1, 
FIG. 4 is a detailed plan view, partly in section‘, of a 

modi?ed form of this invention. ' 1 
One embodiment of this invention comprises a hous 

ing 12 formed of two hollow sections 14 and 16. Section 
14 may be split longitudinally as shown for ease of as 
sembly. Bolts 18 and 20 extend through the upper section 
16 and are screwed into openings 22 and 24 in ?ngers 26 
and 28 of lower section 14 thereby to hold the two sec 
tions together. ' 

A battery 30 having contacts 32 and 34 snugly ?ts 
within section 16. A conventional motor 36 having a 
drive shaft 38 is contained in part of section 14, as shown. 
Contacts 40 and 42 on the opposite end of the motor 36 
are in pressure contact with battery contacts 32 and 34. A 
switch (not illustrated) when actuated, electrically con 
nects the motor 36 in circuit with the battery 30, causing 
the drive shaft 38 to be rotated. ' 
A crank or hub 44 having preferably a hemispherical 

recess 46 eccentrically located on therface thereof is se 
cured by means of a set screw 48 to the drive shaft 38 
for rotation therewith. ‘ 
A ?exible beam 50 of resilient spring material com 

prises a ?exing portion 52 and a non-?exing portion 54 
(see FIG. 1). A spherical ball 56 is integral with one 
end of the beam 50 and is journaled within the hemi 
spherical recess 46. The ?exible beam 50 has stub shafts 
or pins 58 extending from both sides thereof which are 
pivotally received in posts 60 and 62 of section 14. The 
stub shafts 58 are provided with collars 64 and 66 which 
are preferably rotatably journaled thereon and _?t be 
tween the beam 50 and the posts 60 and 62. Screws 68 
and 69 hold the split halves of section 14 together and 
tighten the posts 60, 62 against the collars 64 and 66 
which in turn abut against the beam 50 so as‘ to prevent 
lateral movement thereof. The restraint exerted by the 
collars against the beam is such that the beam 50 will 
not be laterally displaced at the pivotal axis 58 regardless 
of the position of the ball 56 in the recess 46. Therefore 
the drive shaft 38 may rotate the crank 44 so that the ball 
56 is laterally displaced between two opposed positions 
without any lateral displacement being transmitted to the 
non-?exing portion 54 of beam 56. The ball 56 will fol 
low the path of the crank face recess 46 because the 
beam 50 is laterally ?exible to permit component motion 
in one direction and is pivoted to permit component mo 
tion‘in a direction normal thereto. When the drive shaft 
38 rotates the crank 44 so that the ball is vertically dis 
placed between two opposed positions, the beam 50, being 
relatively stiff in this direction, will vertically pivot about 
pins 58 producing oscillatory or reciprocatory motion at 
the output end of the beam opposite the ball 56. The 
dotted line representation in FIG. 2 shows. successive 
beam positions for a 180 degree crank revolution. When‘ 
the ball is in its highest position, the end of the beam op 
posite thereto will be in its lowest position as indicated 
by L. Similarly when the ball is in its lowered position 
the end of the beam opposite thereto will be at‘ its high 
est position (not illustrated). 1 

It is clear from the above that the beam 50 need'be 
laterally ?exible only over the ?exing portion 52 ‘where it 
is needed to permit the lateral components of the circular 
input motion, the vertical components being permitted 
by the pivotal mounting afforded by the pins 58. Thus 
the non-?exing portion 54 could be of any desirable sec 
tion (for example circular), and stiff enough to transmit 
‘the desired forces. For convenience in manufacture, the 
beam 50 is shown here as being formed from a single 
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piece of ?at spring stock and so has a similar cross section 
throughout its length. 
A ?at, round tab 70 is located on the end of the beam 

50 opposite the ball portion 56 and reciprocates and oscil 
lates with said member. A scissor blade 72 having a cut 
ting edge 74 is pivotally connected to pin 76. The rear of 
the scissor blade 72 has a sleeve 78 thereon which slidably 
receives the tab 70 of ?exible beam 50. The sleeve 78 
extends outwardly from the blade 72 on the opposite side 
of pivot 76 at an angle so that downward movement im 
parted to the sleeve 78 will cause upward movement of 
the blade 72. Similarly upward movement imparted to 
the sleeve 78 will cause downward movement of the blade 
72. Therefore, when the tab 70 is moved downwardly by 
the beam 50 the sleeve 78 will be lowered and the scissor 
blade 72 will be raised. Similarly when the tab is moved 
upwardly by the beam 50 the sleeve 78 will be raised and 
the scissor blade will be lowered. Although a scissor 
blade has been illustrated in this embodiment it is within 
the scope of this invention to drive other tools requiring 
reciprocatory motion by this mechanism. 
A stationary scissor blade 80 having a cutting edge 82 

is ?xedly secured to the inner surface of section 14 by 
two screws 84 and 86. The pivot pin 76 extends through 
the lower portion of the scissor blade 80 so that the scis 
sor blade 72 is operatively associated therewith. The 
article to be cut is placed between blades 72 and 74 and 
the motor is actuated to drive scissor blade 72 down 
wardly so that the article is cut by the shearing action of 
the descending scissor blade 72 and the stationary scissor 
blade 80. 

FIG. 4 represents a modi?cation of the connection be 
tween the drive shaft and the ?exible beam. In this ?gure 
a drive shaft 38' is connected to a crank 44' by a set 
screw 48’. The crank face has a cylindrical recess 46' 
therein whose centerline CL2 is offset from the center 
line CLl of shaft 38’ and in which a spherical or self 
aligning sleeve bearing member 47’ is seated. A coupling 
member 49’ connects the drive shaft 38' to the ?exible 
beam 50'. The coupling member 49' comprises a conical 
section 51' to which is secured one end of the ?exible 
beam 50'. A rod 52' formed on the conical section 51' 
is journaled in the bearing member 47’ thereby joining 
the beam 50' and the crank 44' for motion transmission. 
Since the centerline CL2 of the recess 46' is offset from 
the centerline CLI of the drive shaft 38', rotation of the 
drive shaft 38' will cause the input end of beam 50' to 
be driven in a circular path around the centerline CLl 
of the drive axis. Thus the same circular motion will be 
imparted to the end of beam 50’ as is imparted to the 
end of beam 50 in the embodiment of FIGS. 1 through 3. 
The crank 44’ is provided with annular ?ns 53’ which 
radiate the heat generated by friction losses between the 
bearing 47’ and crankface recess 46'. The modi?cation in 
FIG. 4 is suitable for use with the general structure set 
forth in FIGS. 1 through 3. 

General operation 
The general operation of this battery-powered scissor 

will be explained with reference to that embodiment of 
the present invention illustrated in FIGS. 1 to 3. A switch 
or other actuating means (not illustrated) closes an elec 
tric circuit between battery 30 and motor 36 whereby 
drive shaft 38 will be caused to rotate. Drive shaft 38 
will rotate the crank 44 mounted thereon and the ball 
member 56 which is journaled in the crank and is driven 
thereby will tend to rotate the attached end of ?exible 
beam 50 in a circular path. 

Lateral movement of the beam 50 is con?ned to and 
absorbed by the laterally ?exing portion 52 by the lateral 
restraint provided by the pins 58 and collars 64 and 66 
con?ned between the posts 60 and 62. Vertical movement 
of the input end of the beam 50 will be converted directly 
to similar vertical output movement by the pivotal action 
of pins 58. The ?exible beam 50 will thus pivot vertically 
upon crank rotation, and will cause a scissor blade 72 
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the section 14 so that an article placed between the scissor 
blades will be cut. Although the motion conversion sys 
tem has been illustrated in use with a battery powered 
scissor it may be used in various other mechanisms re 
quiring simple, low-cost structure. The oscillatory motion 
of the scissor blade is of constant amplitude and is di 
rectly proportional to the length of the lever arm, degree 
of eccentricity and position of pivot point. 
From the above it will be perceived that there is pro 

vided by this invention a simple, low-cost and effective 
driving mechanism for converting rotary input motion to 
linear reciprocatory output motion which mechanism uses 
a laterally ?exible beam with a laterally restrained pivot 
for absorbing lateral components of input circular motion 
While permitting components of motion normal to said 
lateral components to pass through said pivot to produce 
output reciprocatory motion in a single plane and of 
constant amplitude. 
Numerous alterations of the structure herein disclosed 

will suggest themselves to those skilled in the art. How 
ever, it is to be understood that the present disclosure 
relates to a preferred embodiment of my invention which 
is for purposes of illustration only and not to be con 
strued as a limitation of the ‘invention. All such modi 
?cations which do not depart from the spirit of the inven 
tion are intended to be included within the scope of the 
appended claims. 
Having thus described the nature of the invention, 

what I claim herein is: 
1. In a tool having a cutter powered by a rotary elec 

tric motor having an output shaft, power transmitting 
means for converting the rotary motion of said shaft into 
reciprocatory motion of said cutter comprising a hub 
mounted on said output shaft for rotation therewith, a 
recess ‘formed in the face of said hub and located eccen 
trically of said shaft, a beam having an input end and 
an output end, means secured to the input end of the 
beam and journaled in said recess for imparting circular 
motion to said input end, pivotal means located inter 
mediate the ends of the beam to restrain the motion 
thereof to pivotal motion in a single plane, said beam 
being laterally ?exible at least in the portion between the 
intermediate pivotal means and the input end to provide 
easy bending movement thereof in directions normal to 
said single plane, and means connecting the output end 
of the beam to the cutter. 

2. Apparatus according to claim 1 wherein the means 
secured to the input end of the beam is a spherical ball 
and the recess formed in the hub is of hemispherical con 
?guration for universally journaling the ball. 

3. Apparatus according to claim 1 wherein the means 
secured to the input end of the beam is a rod journaled 
in a spherical sleeve bearing member and the recess 
formed in the hub is of cylindrical con?guration for 
journaling the bearing member. 

4. Power transmitting means for converting rotary mo 
tion to reciprocatory motion comprising a beam having 
input and output ends, means at the input end for im 
parting circular rotary motionthereto, pivotal restraint 
means located intermediate the ends of the beam for re 
straining the beam to pivotal motion in a single plane, 
said beam being laterally ?exible at its input end to per 
mit easy bending movement in directions normal to said 
single plane. ' ' 

5. A mechanical drive for converting rotary motion 
to oscillatory motion comprising a beam having an input 
end and an output end, means imparting circular motion 
to the input end of said beam, means located intermedi 
ate the ends of the beam for restraining the motion of 
the beam to pivotal motion in a single plane about a 
single axis, said beam being laterally ?exible at the input 
end to permit easy de?ection thereof in directions nor— 
mal to said single plane whereby oscillatory motion in 
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said single plane is imparted to the output end of the 
beam. 

6. Power transmitting mechanism for converting ro-, 
tary circular motion to reciprocatory motion comprising 
a beam having an input end and an output end, means 
at the input end for imparting thereto rotary motion in 
a circular path, pivotal means located intermediate the 
ends of the beam constraining the beam to pivotal move 
ment in a single plane, said beam being laterally ?exible 
at its input end to permit easy transverse de?ection 
thereof in directions normal to said single plane whereby 
only the components of the input circular motion in said 
single plane are passed through the pivotal vmeans to pro 
duce reciprocatory motion of constant amplitude at the 
output end of the beam. 
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