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The present invention relates in general to 
power multiplying lever systems, and has more 
particular reference to an improved lever sys 
tem especially Well suited for incorporation in 
hand tools of relatively small size, including cut 
ters, pliers, nippers, shears and the like. 

An important object of the invention is to pro 
vide compact and eiîicient compound lever mech 
anism having closable jaws, wherein the applica 
tion of relatively little force on the instrument 
will exert relatively powerful jaw closing action. 
Another important object is to provide a com 

pound lever system providing for the move 
ment of a working lever, about its fulcrum, by 
the application of force, through the medium of 
an auxiliary lever member, to a cam surface of 
the working lever, along which a cam following 
portion of the auxiliary lever is adapted to move 
during the working stroke of the auxiliary lever. 
Another important object is to utilize roller 

means on the auxiliary lever for camming pur 
poses with the work lever. , 
Another important object is to form the levers 

and locate the pivots thereof, and to shape the 
cam surface of the working lever, so as to deter 
mine the `angle of `attack of the cam following 
portion or portions'on the cam surface, whereby 
to applythe force ofthe auxiliary lever as a 
wedging action on the work lever; afurther ob 
ject being to decrease such angle of attack and 
thereby increase such wedging action during the 
operating stroke ofthe apparatus; a still fur~ 
ther object being to cause application of the 
force .of the auxiliary lever to the cam surface 
initially in a direction substantially normal 
thereto, while progressively decreasing the an 
gle of attack during the operating stroke. I 
Another important object is to provide a le 

verA mechanism of the character mentioned, 
wherein the auxiliary lever is provided with a 
pair of bearing elements adapted to operate 
successively in applying thrust to the work lever 
during the operating stroke of the mechanism; 
a further object being to provide the work le 
ver with adjacent cam surfaces, one for each of 
the bearing elements; a still further object be 
ing to incline the cam surfaces, one with respect 
to the other on the work lever. 
Another important object is to provide a lever 

mechanism, including a work lever and an auxil 
iary lever for moving the- work lever, wherein 
the auxiliary lever is provided with a plurality 
of thrust bearing members, of which one mem 
ber is further from the fulcrum of the auxiliary 
lever than the other, whereby the members are 
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2 
positioned to drivingly engage the work lever inA 
succession to regulate driving force on the work 
lever during successive stages in the operating 
stroke ofthe mechanism. 
Another importantobject resides in providing 

an unusually powerful, manually operable cutter 
or pliers embodying the novel compound leverage 
system of the present invention. 
The foregoing and numerous other important 

objects, advantages, and inherent functions of 
the invention will become apparent as the same 
is more fu‘lly understood from the following de 
scription, which, taken in connection with the 
accompanying drawingsy discloses preferred em 
bodiments of the invention. 

Referring to the drawings: 
Fig. l is a sectional view taken longitudinally 

through a cutter device embodying the present 
invention; ` 
Fig. 2 is a similar view of a modified form of 

the device, shown in relatively fully open posi 
tion; 

Fig, 3 is a view of the Fig. 2 device, shown in 
ypartially and fully closed positions; 

Fig. 4 is a top view of the devices shown in 
Figs. 1, 2, and 3; and \ 

, Fig. 5 is a sectional view taken substantially 
along the line 5-5 in Fig. 4. 
To illustrate the invention, the drawings show 

cutting devices II particularly adapted for man 
ual operation, the devices specifically shown be 
ing wire or rod cutters, although it will be ape 
parent that the invention -is not necessarily lim 
ited to the specific use to which it may be put, 
the same being applicable in shears of all sorts, 
pliers, nippers, and other devices wherein power 
multiplication is desirable. 
As shown, the devices I I each comprise a main 

frame I2, which may conveniently be formed as 
a sheet metal stamping. At one end the frame 
is formed to provide a jaw I3. This jaw may, 
of course, be formed in any suitable, preferred 
or convenient fashion, but, as shown, it com 
prises a block I4, preferably of hardened cutting 
material such as tool steel, the'block being formed 
to desired shape to provide a cutting edge I5 
and secured in the mainframe lI2 in any suitable 
fashion, as by welding or riveting the same in 
place. Adjacent the block I4 the main frame 
provides a mounting fol` a pivot pin I6, secured 
at itsopposite ends, as in a pair of spaced apart 
panel portions or wings I‘I of the main frame. 
The pin I6 forms a fulcrumV pivot for a lever 

member I8, which comprises the working lever of 
the system. This working lever extends between 
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the panels I‘I of the main frame, is pivoted on the 
pin IIS, and formed at one end to provide a jaw 
I9 in position to register and cooperate with the 
jaw I3 and to close on and to open with respect 
to said jaw, in response to relative angular move 
ment of the lever I8 with respect to the main 
frame about the fulcrum pivot l5. 
The lever member I8 may conveniently com 

prise a formed block of tool steel or other hard 
cutting material, and may be formed with a 
cutting edge 2n in position to cooperate, in regis 
tering alinement, with the cutting edge I5 when 
the jaws are in the relatively closed position. On 
the side of the pivot l5 remote from the jaw I9, 
the lever member le may be formed with a thrust 
surface 2|, and may be normally urged toward 
jaw open position on the fulcrum pivot I6 by bias 
ing spring means 22, preferably comprising a 
helical tension spring, anchored at its opposite 
ends, respectively on the lever lâ and on the main 
frame I2 between the wings or panels VI thereof. 
This spring normally serves to yieldingly urge the 
lever I8 toward relatively open position on the 
main frame I2. . , 

To close the working lever I8 against the in 
fluence of the spring '22, an operating lever 23 may 
be provided. This lever may comprise a mem 
ber formed for manual operation, and it may 
conveniently be mounted for pivotal movement 
on and with respect to the main frame I2, as by 
means of a pivot pin 24 secured at its opposite 
ends in spaced apart extensions 25 of the panel 
portions l? of the main frame. 
The Vlever 23, like the main frame, may be 

formed of sheet metal and may provide journal 
means, such as the ears 26, for pivotally mount 
ing the auxiliary lever ‘23 on the pin 2d in posi 
tion extending between the panel portions |'| of 
the main frame. O-n one side of the pivot 24 
the lever 23 provides a handle, by means of which 
power may be applied thereto in order to turn 
the same upon the pivot 24 in the performance of 
the operating stroke of the lever system. To this 
end, the main frame l2, at the end thereof re 
mote from the jaw I3, may be formed to pro- „ 
víde a handle 2l, whereby to hold or anchor the ‘ 
main frame to facilitate the movement of the 
lever 23 during the operation ofthe device. 
Preferably, the members 23 and 2'5 form cooperat 
ing handles that may be drawn together by the . 
contraction of the hand of the operator of the 
device in the performance of the operating stroke. 
The operating lever 23' is provided with bearing 

means for engagement with the thrust surface 2| 
of the work lever it, such thrust surface 2| pro 
viding a cam surface, and such bearing means on 
the operating lever preferably comprising a rroller 
28. The roller 2a may conveniently be journaled 
on a pin 29 mounted at its opposite ends in ex 
tensions t@ of the lever 23. The roller 28 is posi 
tioned to engage and ride upon the cam surface 
‘2| of the work lever. , 

In moving from the fully open position, shown 
in Fig. 1, during the operation of the device, clos 
ing movement of the operating lever 23 will cause 
the roller 28 to move from a position of initial 
engagement with the surface 2 I , at one end 
thereof, in a direction toward the other end 
thereof. The inclination of the surface 2| is such 
that the effective lever arm distance between said 
fulcrum pivot and the point of engagement of the 
roller 28 on the cam surface 2| is not materially 
changed during the operating stroke. During the 
operating stroke of the mechanism, however, it 
will be noted that the angle of attack of the roller 
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'28 upon the surface 2| initially takes place sub 
stantially at right angles to such surface. This 
angle of attack, however, during the operating 
stroke of the apparatus, progressively decreases, 
thereby effecting a wedging or toggle action be 
tween the operating lever 23 and the work lever 
I8, with the result that power multiplication 
very substantially increases during the operating 
stroke of the apparatus. This action is lexceed 
ingly valuable in small, portable cutting tools, 
especially tools for cutting relatively heavy steel 
rods. 
The same toggle or wedging action occurs in 

the operation of the device shown in Figs. 2 and 
k3. In this device the work lever IS is formed 
with a second thrust surface 2|' adjacent the 
surface 2|. This surface 2|’ may, as shown, be 
relatively inclined with respect to the surface 
2|; rand the operating lever 23 is formed with a 
bearing element 28', which if desired may be in 
the form of a roller >carried on a shaft 29’ mount 
ed on the member ‘23. The bearing element 23’ 
is positioned to engage and ride on the surface 
2 I ’ during the terminal portions of the operating, 
jaw closing stroke of the device. 
In moving from the fully open position shown 

in Fig. 2, during operation of the device, closing 
movement of the operating lever will cause the 
roller 28 to move from an initial position at one 
end o1” the cam surface 2 I, in a direction toward 
the other end thereof until the relative position 
shown in dotted lines in Fig. 3 is reached, wherein 
the roller or bearing element 28’ comes into en 
gagement with the thrust surface 2|’. There 
after, the element 28’ will take over the thrust 
applying function previously performed by the 
roller 28. Continued movement of the operating 
lever 23 will apply thrust to the work lever I3 
through the element 28', which may move on the 
thrust surface 2|' until the fully closed position 
of the mechanism is attained. 

it will be seen that, during the initial portions 
of the operating stroke, the element 2B imparts 
relatively powerful thrust upon the working lever, 
which thrust is progressively augmented by the 
increasing wedging action which occurs due to 
reduction in the angle of attack of the element 
2S upon the surface 2|. During the terminal 
portions of the stroke, when the eiement 23’ is 
in operation the power applied'vby the operating 
lever may be somewhat reduced due to the greater 
distance of the roller 23' from the fulcruin 24; 
but such power reduction is not usually impor 
tant during the concluding stages of the oper 
ating stroke, especially where the mechanism is 
embodied as a wire or rod cutter, maximum power 
being desirable during the initial and medial por 
tions of the stroke. The provision of the addi 
tional element 28' allows .the operating stroke of 
the mechanism to be continued beyond the posi 
tion at which the element 22 will commence to 
slip on the surface 2|; that is to say, the posi 
tion where the plane through the axes of the 
pivots 24 and 29 makes a right angle with the 
thrust surface 2|. ' 

It is thought that the invention and its numer 
ous attendant advantages will be fully under 
stood from the foregoing description, and it is 
obvious that numerous changes may be made in 
the form, construction and arrangement of the 
several parts without departing from the spirit 
or scope of the invention, or sacrificing any of 
its attendant advantages, the forms herein dis 
closed being preferred embodiments for the pur 
pose of illustrating the invention. 
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The invention is hereby claimed as follows: 
l, A hand tool comprising a main frame form 

ing a handle at one end, a work' lever, means 
forming a fulcrum pi-vot for said lever on said 
frame adjacent the handle remote end thereof, 
said frame and work lever forming cooperating 
jaws adapted to open and close in response to 
relative angular movement of said lever and 
frame about said pivot, said lever having a pair 
of adjacent cani surfaces formed thereon in po 
sition spaced from said pivot, an operating lever 
forming a handle, a mounting pivot spaced from 
said fulcrum pivot for mounting said operating 
lever on said frame in position presenting said 
handles of the frame and operating lever in 
spaced relation to allow the same to be con 
veniently grasped and manually drawn together 
in operating the tool to close said jaws, and a 
pair of bearing elements mounted on the oper 
ating lever in position to successively engage each ` 
a corresponding one of said cam surfaces, where 
by to drive said work lever during the jaw clos 
ing stroke. 

2. A hand tool comprising a main frame form 
ing a handle at one end, a work lever, means 
forming a fulcrum pivot for said lever on said 
frame adjacent the handle remote end thereof, 
said frame and work lever forming cooperating 
jaws adapted to open and close in response to 
relative angular movement of said lever and 
frame about said pivot, said lever having a pair 
of adjacent cam surfaces formed thereon in posi 
tion spaced from said pivot, an operating lever 
forming a handle, a mounting pivot spaced from 
said fulcrum pivot for mounting said operating 
lever on said frame in position presenting said 
handles of the frame and operating lever in 
spaced relation to allow the same to be con 
veniently grasped and manually drawn together 
in operating the tool to close said jaws, and a 
pair of bearing elements mounted on the oper 
ating lever in position to successively engage each 
a corresponding one of said cam surfaces, where 
by to drive said work lever during the jaw clos 
ing stroke, one of said bearing elements being 
disposed on said operating lever at a greater dis 
tance from the mounting pivot thereof than the 
other bearing element. 

3. A hand tool comprising a main frame form 
ing a handle at one end, a work lever, means " 
forming a fulcrum pivot for said lever on said 
frame adjacent the handle remote end thereof, 
said frame and work lever forming cooperating 
jaws adapted to open and close in response to 
relative angular movement of said lever and 
frame'about said pivot, said lever having a pair 
of adjacent cam surfaces formed thereon in posi 
tion spaced from said pivot, an operating lever 
forming a handle, a mounting pivot spaced from 
said fulcrum pivot for mounting said operating 

30 

40 

0.0 

6 
lever on said frame in position presenting said 
handles of the frame and operating lever in 
spaced relation to allow the same to be ̀ con 
veniently grasped and manually drawn together 
in operating the tool to close said jaws, and a 
pair of bearing elements mounted on the oper 
ating lever in position to successively engage each 
a corresponding one of said cam surfaces, where 
by to drive said work lever during the jaw clos 
ing stroke, said cam surfaces being relatively 
inclined, the one with respect to the other, on 
said work lever. 

4. A hand tool comprising a main frame form 
ing a handle at one end, a work lever, means 
forming a fulcrum pivot for said lever on said 
frame adjacent the handle remote end thereof, 
said frame and work lever forming ycooperating 
jaws adapted to open and close in response to 
relative angular movement of said lever and 
frame about said pivot, said lever having a pair 
of adjacent cam surfaces formed thereon in posi 
tion spaced from said pivot, an operating lever 
forming a handle, a mounting pivot spaced from 
said fulcrum pivot for mounting Vsaid operating 
lever on said frame in position presenting said 
handles of the «frame and operating lever in 
spaced relation to allow the same to -be conven 
iently grasped and manually drawn together in 
operating the tool to close said jaws, and a pair 
of b-earing elements mounted on the operating 
lever in position to successively engage each a 
corresponding one of -said cam surfaces, whereby 
to drive said work lever 'during the jaw closing 
stroke, said cam surfaces being relatively inclined, 
t-he one with respect tothe other, on said work 
lever, one of said surfaces extending substan 
tially radially of the .fulcrum pivot of the work 
lever, and one of said bearing elements being dis 
posed on said operating lever at a greater dis 
-tance from the mounting pivot thereof than the 
other bearing element, whereby said one bear 
ing element is adapted to engage said substan 
tially radially extending cam surface after the 
other bearing element has operated on the other 
cam surface during the initial portions of the 
jaw closing stroke. ' 
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