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This invention relates to a new and useful 
combination of parts for operating the jaws of 
pliers in parallelism to each other, and particu 
larly to a new and useful improvement in a 
tool of the Wrench or plier type having jaws 
that are maintained parallel to each other. 
The jaws of the pliers are caused to main 

tain, at all times during their opening or clos 
ing, a parallel relationship to each other by 
means of plates provided with cam slots and pins 
mounted in said jaws and slidably positioned in Said cam slots. 
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The arms of the pliers are hingedly mounted 
On Said plates on a hinge which is perpendicu 
lar to the plate and are connected to said jaws 
whereby the movement of said arms to and away 
from each other causes the pin to move in the 
cam slots to move the jaws to and away from 
each other while maintaining them in parallel relation. 
The Said slots are positioned in said plate at 
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an acute angle to a line perpendicular to the 
axis of the hinge pin and the force exerted on 
the arms is transferred to the pin and thus to 
the jaws. The slots are so positioned that as 
the jaws are opened the pin moves in the slots 
toward the pivot pin, thus increasing theme chanical advantage of the pliers. 
In the accompanying drawings: 
Fig. 1 is a side view of the fully assembled pliers with the jaws closed; 
Fig. 2 is a Sectional view on line 2-2 of Fig. 1; 
Fig. 3 is a detail view of the jaw pin guide plates; 
Fig. 4 is a view taken on line 4-4 of Fig. 5 

with the jaws in open position with parts in Section; 
Fig. 5 is a sectional view of Fig. 4. taken on line 5-5 with parts broken away; 
Fig. 6 is a section taken on line 6-6 of Fig. 1, showing the cutting portion of the jaws; 
Fig. 7 is a sectional view taken on line 7-7 of Fig. 5; 

Fig. 8 is a section taken on line 8-8 of Fig. 1; 
Fig. 9 is a perspective view of the upper handle 6'; and 
Fig. 10 is a perspective view of the lower han dile'. s 

The jaws 6 and 7 are provided at an inter 
mediate point with the slide pins 8 and 9, which 
are affixed to the jaws, and at their inner ends 
with the pins 2 and 3 also affixed to the jaws. 
The pins 8 and 9 and f2 and 3 are slidable in 
the slots to and and 4 and 5, respectively. 
Cam plates and f' carry bores on the center 
linea-b of the plates to receive the pivot pin 
5 and rivet 5'. A collar 4 surrounds pin 5, The 

25 

2 
pin 5 is positioned in the bore 5a in the camplate 
intermediate the slots and 5 and inter 
mediate the slots and 4, and the slots fi 
and 5 are parallel and inclined at acute angles 
to the center line a-b. The slots 0 and 4 are 
also parallel and inclined at acute angles with 
the center line. Thus the center line bisects the 
angle between the slots 0 and and between the slots 4 and 5. 
The can plates and ’ are each provided 

With slots 25 positioned on the center line of 
the plate. The arms. 6' and ’ are focked. (See 
Figs. 9 and 10) over the jaWS and plates and 
A, one tine of each fork being respectively 
hingedly mounted on the hinge pin 5 which 
paSSes through the bores 5c and 5b, and each is 
provided with slots f and 9, respectively, which 
act as cam faces for the pins 2 and 3. The 
Slide pins 2 and 3 are slidably positioned in 
the slotS 8 and 9, respectively. A pair of links 
26 and 2 are provided on each side of the 
arms. One end of each of the links 28 is hingedly 
mounted on opposite sides of arm 6 on hinge pin 
22 which paSSes through bore 22a, and one end 
of each of the links 2 is hingedly mounted on 
Opposite sides of the arm ' on stub hinge pin 
23 which passes through bore 23d. The other 
end of the links 20 and 2 on each side of the 
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arms is hingedly mounted on pin 24 which is 
Slidably mounted in the slots 25, one on each 
of the plates and ' '. The arms are undercut 
at 6a and a in order to permit them to close 
over the narrow extensions a of the plates and '. 

The jaWS 6 and 7 of the pliers are formed 
adjacent their outer ends with the cutting Wedges 2 and 3. 
To close the jaws 6 and 7 from a full open 

position (Fig. 5) to closed position (Fig. 1) the 
arms 6 and 7' pivoted on the pin 5 are pressed 
toward each other, applying pressure to the 
pins 2 and 3. They slide rearwardly along 
the inclined slots 4 and 5. Since the slots to 
and 4 are parallel and and 5 are parallel 
and form equal acute angles with the center 
line, the pins 8 and 9 also located in the jaws 
6 and 7 are caused to slide along the slots f O and 

at the same Speed as pins 2 and 3 in the 
slotS 4 and 5. The jaWS 6 and are thus 
maintained parallel during their approach to 
each other as the lever arms 6' and are moved 
toward each other (see Figs. 1 and 5). The cen 
ter line a-b of the plates is maintained in a 
fixed position and is prevented from rotation around the hinge pin. 
The line connecting center of pins 3 and 2 
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and also the line connecting pins 8 and 9 are 
perpendicular to the center line a-b through 
out the movement of the jaws. 

It will be observed that the force exerted by 
the arm 6 or on the jaws 6 and 7, respectively, 
is exerted upon the pins f2 and 3, respectively. 
This lever system is a lever of the second class 
and the mechanical advantage is dependent upon 
the separation between pins 5 and 3 or 5 and 2. 
The closer the pins 5 and 3 and also the closer 
the pins 5 and 2 are together the greater the 
Inlechanical advantage. It will be observed that 
as the jaws are opened more and more, the length 
of lever arm between 5 and 3 and between 5 and 
2 is shortened by the movement of the pins 2 
and 3 in the can slots 8 and 9 and in the slots 
4 and 5. The links 20, 20', and 2 and 2', as 

stated above, are provided with pin 24 slidably 
positioned in the slot 25 located at the inner end 
of the plates and '. Thus, when the arms 6' 
and 7 are moved toward or away from each 
other, the can plates and ’ are maintained in 
their proper orientation with the parallel jaws 
6 and 7 as they are caused to open or close. 
While I have described a particular embodi 

ment of my invention for the purpose of illustra 
tion, it should be understood that various modifi 
cations and adaptations thereof may be made 
Within the Spirit of the invention as set forth in 
the appended claims. 

I claim: 1. Wariable Spanning pliers, comprising a pair 
of jaWS, One on each side of a center line of said 
pliers, lever arms, a pivot for said lever arms 
mounted at one end of said arms, slide pins 
mounted in Said jaws, a can plate, and two pairs 
Of parallel can slots in Said plate, each pair of 
Said can Slots being disposed at an acute angle 
to the center line of said pliers, said side pins 
being slidably positioned in said can slots, means 
On Said lever arms for slidably moving said slide 
pins in said can slots to actuate said jaWS, Said 
pivot being mounted in Said can plate. 2. Variable spanning pliers, comprising a pair 
of jaws, one on each side of the center line of said 
pliers, lever arms, a pivot for said lever arms 
mounted at One end of said arms, slide pins 
mounted in said jaws, a can plate, two pairs of 
parallel can slots in Said plate, Said slide pins 
being slidably positioned in said can slots, said 
pivot being mounted in said cam plates, and 
means on said arms for siidably moving said slide 
pins in Said can Siots to actuate said jaws. 

3. A plier conprising a pair of jaWS, means for 
moving said jaws to and from each other, said 
means comprising a pair of spaced slide pins 
mounted in One of Said jaws, a cam piate, spaced 
parallel cam slots in said cam plate, the spaced 
slide pins in one of Said jaws being positioned 
One in each of said parallel slots, a lever arm, a 
pivot pin in Said can plate, said lever arm being 
hingedly ?nounted on said pivot pin in said cam 
plate, cam faces on Said arm Operatively engag 
ing one of Said slide pins, said cam faces being 
formed to move Said One slide pin in the cam 
slot in which it is positioned on movement of 
Said arm, and a Second lever arm associated with 
the other of Said jaws. 4. A plier comprising a pair of jaws, a pair of 
Spaced slide pins mounted in one of said jaws, 
a can plate, a pair of Spaced parallel cam slots in 
Said can plate, the spaced slide pins in One of 
Said jaws being positioned one in each of said 
parallel slots, a lever arm hingedly mounted on 
a pivot positioned in said cam plate, cam faces 

0 

5 

20 

25 

30 

35 

40 

4 
on said arm operatively engaging one of said 
slide pins, said cam faces being formed to move 
Said one slide pin in the cam slots in which it is 
positioned on movement of said arm, a second 
pair of Spaced slide pins mounted in the other of 
said jaws, a second pair of spaced parallel cam 
Slots positioned in Said cam plate, the said Second 
rentioned slide pins being positioned one in each 
Of Said Second mentioned can slots, a second lever 
arm hingedly mounted on Said pivot, and can 
faces in said second arm operatively engaging one 
of said second mentioned Slide pins, Said Second 
mentioned cam faces being formed to move said 
One Second mentioned Side pin in its cam slot on 
noverent of Said Second lever arrin. 5. A plier comprising a pair of jaws, means for 
moving Said jaws to and from each other, said 
means comprising a pair of spaced slide pins 
raounted in One of Said jaws, a pair of can plates, 
one on each side of said jaws, a pair of spaced 
parallel can slots in each of said cam plates, the 
Spaced slide pins in One of said jaWS being posi 
tioned one in each of said parallel slots in each 
Of said plates, a lever arm hingedly mounted on a 
pivot mounted in said cam plates, cam faces in 
Said arm Operatively engaging one of said slide 
pins, Said car faces being formed to move said 
one slide pin in the cam slot in which it is posi 
tioned on movement of said arm, and a second 
lever arm associated with the other of said jaws. 

6. A plier comprising a pair of jaws, a pair of 
Spaced Slide pins mounted in One of said jaws, a 
pair of can plates, One. On each side of said jaws, 
a pair of Spaced parallel can slots in each of said 
can piates, the Spaced slide pins in one of said 
jaws being positioned one in each of said parallel 
SlotS in each of said plates, a lever arm hingedly 
mounted On a pivot mounted in said cam plates, 
Cam faces in Said arm operatively engaging one 
of Said slide pins, said cam faces being formed 
to move said one slide pin in the can slot in 
which it is positioned on movement of said arm, 
a Second pair of Spaced slide pins mounted on the 
other of Said jaws, a second pair of spaced parallel 
can slots positioned in each of said cam plates, 
the said second mentioned slide pins being posi 
tioned One in each of Said Second mentioned cam 
slots, a second lever arm hingedly mounted on 
Said pivot, can faces in said second arm opera 
tively engaging one of said second mentioned 
slide pins, Said Second mentioned cam faces being 
formed to move said one second mentioned slide 
pin in its can slot, maintaining said jaws in 
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parallel relation, a pair of links, a link hinge pin 
for said links, each of said links being hingedly 
Connected, one to each of Said arms, a slot posi 
tioned on the center line of each of said plates, 
Said ink. hinge pin being slidably positioned in 
Said last-named slot. 
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