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To all thom, it may concern. Be it known that I, CARL JENSEN, a citi 
Zen of the United States, and a resident of 
Chicago, in the county of Cook and State of 
Illinois, have invented a new and useful Im provement in Means for Operating Hand 
saws, of which the following is a full, clear, 
and exact description. . It is a well known fact that each time the 
direction of motion of a given body is re 
versed, the resistance opposed by its inertia 
has, of course, to be overcome anew, thus making the loss of energy the greater as the 
change of direction is more frequent. It has 
been found that by using springs. So con 
nected to the moving body as to be com pressed and expanded by this body the body 
will yield a considerable surplus of power 
with the same expenditure of energy when 
the body is reciprocated so as to oscillate the 
same number of times as the period of OS 
cillation of the springs. . . . The principal object of my invention is to 
provide a means for operating hand saws in 
which the reciprocating member is con 
nected to the saw by means of springs and in 
which this reciprocating member is tuned to 
the normal vibration it of the spring so 

n as to cause the member to exert the same 
force upon the saw at all times and also 
provide a member which yields a consider 
able surplus of power with the same ex 
penditure of energy, due to this special con 
struction. . . . A further object of my invention is to 
provide a means for operating hand saws 
which is portable and in which saws of va 
rious kinds may be quickly attached to the 
device for use. Other objects and advantages will appear 
in the following specification, and the novel 
features of the invention will be particular 
ly pointed out in the appended claim. 
My invention is illustrated in the accom panying drawings forming a part of this 

application, in which: . . . . . . Figure 1 is a vertical section of the de 
vice, portions being shown in elevation, and Figure 2 is a top plan view of a portion 
of the device. In carrying out my invention I provide a 
casing 1 which in the present form of the 
device is cylindrical, and which is provided 
with a compartment 2 in which a motor 3 is 
housed. In the present form of the device 
I have shown the motor 3 as being of the 

. . . " 

electrical type, although various kinds of 
motor power may be used without depart 
ing from the Spirit and scope of the inven 
tion. A plunger 4 is slidably mounted in 

GO 

the cylinder 1 and is spaced from the inner 
wall of the cylinder by means of flanges 5 
and 6. The space formed by the walls of 
the cylinder 1 and the plunger 4 receives a 
coiled spring 7, the ends of the spring being 
adapted to bear against the flanges 5 and 6. 
The plunger 4 is also provided with two an 
nularly disposed ribs 8 and 9 against which 
portions of the coil spring 7 bear. The cyl 
inder 1 is provided with an inwardly ex 
tending rib 10 that has grooves 11 therein 
to receive the spring 7. The free end of the cylinder 1 has an inwardly extending flange 
12 which slidably engages with the outer 
surface of the plunger 4. . From the construction thus far described it will be apparent that the plunger 4 is 
adapted to reciprocate in the cylinder 1, and 
that the spring 7 tends to return the plung 
er to normal position and to prevent the 
initial movement of the plunger in either di rection from normal position. The special 
purpose of ti imore clearly described. ... The means for reciprocating the plunger 

he spring 7 will be hereinafter 
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4 comprises a motor 3 as heretofore stated, 
a crank 13, and a connecting rod 14. The 
connecting rod 14 is connected to a coil spring 15 at the midpoint of the latter. One 
end of the coil spring is secured to a par 
tition 16 that extends across the cylinder 4 
when the end of the coil spring 15 is in 
serted in an opening 17 in the side of the 
plunger 4. A block18 is carried by the free 
end of the connecting rod 14, and is pro 
vided with trunnions 19 that bear against 
the coils of the spring 15. It is obvious 
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that the connecting rod 14 may be connected 
to the spring 15 in any other. Well known 
manner. The principal purpose is to con 
nect the connecting rod 14 to the center of the spring 15 whereby it will be necessary to slightly compress either half of the coil 
spring 15 and to expand the other half be 
fore the connecting rod will move the plun 
per 4. it will be noted from Figure 2 that I pro 
vide a plate 20 which is secured to the plung er 4 at its free end, this plate being adapted 
to carry saws 21. The saws, 21 have strips 22 secured thereto, this strip being provided 
with openings through which bolts 23 may 
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of the arrow. 

extend. The bolts 23 are inserted through 
openings in the plate 20 and thus lock the 
saw 21 to the plate 20. Any special type of 
saw 21 may be used and may be substituted 
for the saw being used by merely removing 
the bolts 23 and then connecting the new saw 
to the plate 20 by means of these bolts. . 
From the foregoing description of the 

various parts of the device the operation 
thereof may be readily understood. As 
stated in the first part of the specification, 
it is necessary that the natural period of 
vibration of the springs 7 and 15 be tuned 
with the number of revolutions the crank 13 
makes, so as to cause the connecting rod 14 
to oscillate the same number of times as 
the natural oscillation period of the springs 
7 and 15. Assume that the connecting rod 
14 is first moved in the direction as indi 
cated by the arrow in Figure 1. The trun 
nions 19 will compress that portion of the 
spring, hereinafter indicated by the letter 
A, which extends between the trunnions and 
the opening 17, and will expand the other por 
tion B of the spring 15. Obviously the por 
tion. A will be compressed more and more 
as it moves the plunger 4 in the direction 

As soon as the plunger 4 starts to move it will expand the portion C 
of the spring 7 that extends between the ribs 
8 and 10. It will therefore be seen that 
when the connecting rod 14 is moved in the 
direction of the arrow it not only moves the 
plunger 4 in this direction, but also stores 
up energy in the portion A of the spring 15 
and the portion D of the spring 7. The 
portions A and D tend to return to normal 
position and if permitted to do this in their 
normal period of vibration they will give up 
their energy to the plunger 4 at the instant 
this energy is most needed, i. e., when the 
plunger is at the end of its stroke after move 
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ment in the direction of the arrow. If, now, 
the movement of the connecting rod is re 
versed it will not have to overcome the entire 
resistance of inertia, due to the fact that the 
portions A and D are giving up their energy 
and moving the plunger 4 in the same direc 
tion as the connecting rod 14 is now moving 
the plunger. During the movement of the 
connecting rod 14 in a reverse direction to 
the arrow, the portions A and D will resume their normal position and then will be ex 
panded as the crank pin continues to move. 
When the portions A and D are expanding, 
the plunger 4 and the trunnions 19 are com 
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pressing the portions B and C, thus storing 
up energy in these portions of the spring, 
which energy will be expended when start 
ing the plunger on its reverse movement. 

It will clearly be seen from the fore going operation, that if the connecting rod 
14 is oscillated the same number of times as 
the normal oscillation of the splings 7 and 
15 these springs will greatly aid in over 
coming the resistance of inertia, thus caus 
ing the motor 3 to exert a uniform force 
upon the saw 21, no matter in what position 
the connecting rod 14 may be. It is ob 
vious that since this resistance of inertia is 
overcome by the springs 7 and 15 a much 
larger per cent of power developed by the 
motol 3 will be transmitted to the saw 21 
and will not be consumed in starting and 
stopping the plunger 4 as has heretofore been the case. 
The cylinder 1 is provided with a handle 

24 which may be grasped by the Workman 
in the customary manner so as to hold the 
saw in the desired position. A push button 
switch, (not shown) may be disposed adja 
cent to the handle 24, if desired, so as to per 
hit the operator to actuate the saw as often 
as he desires. The device is extremely 
compact in construction, and is therefore readily portable, thus permitting the device 
to be used as conveniently as an ordinary 
hand saw. It is obvious that the special con 
struction of the moving parts will cut down 
the troublesome vibration which is usually 
the case in tools which Smploy a reciprocat 
ing member for driving. The operator can 
therefore use the device a long time with out feeling the strain that comes from grasp ing a constantly vibrating handle. I claim: . 
A device of the type described comprising a cylinder, a plunger mounted in E. cylin 

der, a spling for returning said plunger to 
normal position after said plunger has been 
moved in either direction, a motor carried by said cylinder, a crank shaft operatively 
connected to said motor, a connecting rod 
operatively connected to said crank shaft, 
and a spring connecting said rod to said 
plunger, said rod being connected to said 
spring midway between the ends of said 
spring, said springs having a natural period 
of vibration equal to the normal number of reciprocations of said reciprocating rod. 
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