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This invention relates to pliers, and is 

of particular utility when embodied in the 
construction of a tool of this class for open 
ing and closing hooks of cross-chains for auto 
mobile tires, in the operation of applying 
or removing such tire chains, although Icon 
template the utilization of my improvements 
in any field of operation for which they 
may be adapted by their nature. . . . 
An object of the invention is to provide 

pliers having jaws compounded with actuat 
ing handles in such fashion that the leverage 
resulting from spreading the handles far 
apart produces a wide opening movement of 

15 the jaws with but little exertion, while the 
leverage resulting from closing movement 
of the handles operates to cause a rapid 
initial approach of the jaws toward each 
other with but little pressure applied to the 

20 handles, and then the motion of the jaws 

O 

decreases as the handles approach each other 
more closely with corresponding increase in 
the effective pressure at the jaws but still 
requiring little manual pressure. . . . . . 
The tool is formed preferably of a pair 

of jaws, a pair of compound extensions, and 
a pair of handles, and a further object of 
the invention is to make the members of each 
pair symmetrical, so that the two jaws can 
be formed from a single set of blanks, and 
similarly the two handles can be formed 
from another set of blanks, and likewise 
the two extensions, and accordingly the tool 
thus constituted can be manufactured at a 
very advantageous cost from only three sets 
of blanks. . . . . . . . . . . . . 
Another object of the invention is to con 

nect the handles with the compounding ex 
each extension-handle may be regarded as 
a unitary member in the completed tool, 
which is therefore composed simply of two 
jaws and two extension-handles, and these component parts are arranged compactly in 
contiguous planes so that one jaw and one 
extension-member operate in one plane, and 
the other jaw and extension-member operate in a plane immediately adjacent theleto, the 
jaws and extensions being formed with 
broad bearing surfaces to afford an unusual 
degree of rigidity in the system of levers 
constituted thereby. 

Referring to the drawings:- 
Figure 1 is a side elevation of a pair of 

pliers in the construction of which the in 
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their throw. . 

tensions permanently and rigidly so that 

tion. . . . . . . . . . . . . . . . . . 

Figure 2 is a front elevation thereof. 
Figure 3 is a side elevation of the pliers 

opened to a distance of about midway of 

vention is embodied, shown in closed posi 

In the illustrated embodiment the refer 
ence characters 1 and 2 designate respec 
tively the jaw members of a pair of pliers, 
having jaw portions 3 which may be of any 
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suitable form, according to the work to be 
performed, and which are shown as pointed, 
for convenient engagement with the hooks 
of cross-chains for example, and which may 
also conveniently embody wire cutting por 
tions 4 of well known function and arrange 
ment, the jaws rotating in crossed relation 
about a fixed pivot 5. - - - - - 
The shanks 6 of these jaws are provided 

respectively at about their middle, with pivots 
7, each pivot constituting a fulcrum for a 
lever of the second order which is formed in 
each instance by an extension member 8 

ates in a slot 10 formed in the body portion 
11 of the other extension-member 8, these ex 
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connected therewith and in the outer end of 
eachiaw-shank is fixed a pin 9 which oper 80 

tension-members having preferably each a 
suitable handle 12 riveted thereto at 13. 
The jaw members 6 constitute a virtually 

complete pair of crossed pliers in themselves, 
and the extension-members 8 cross each other. 
in operation, somewhat as the jaws are cross 
ed, with this important novel arrangement, 

'90 viz, that while the pivotal connection 5 of 
the jaws with each other is fixed, in the sys 

other, each such pivot constituting a float 
ing fulcrum having a movement around the 
jaw pivot 5 in the arc of a circle. 

So also, the pin 9 at the outer end of each 
jaw-shank is fixed relatively to its support 
sing shank, and describes an arc upon a 
larger radius from the fixed jaw pivot, so 
that the ratio between the lever arms con 
stituted respectively by the portions of the 
shanks 6 between the pivots 5 and 7 and be 
tween the pivot 5 and pins 9 respectively 
is constant. 
The leverage arm of . the handle-exten 

isions, however, varies with the throw of the 
handles, as the pins 9 travel outwardly in 
the body slots 10 of the extensions 11, these 

item of levers, the pivot connections 7 be 
tween the jaw-shanks and the handle exten 
isions respectively are separated from each 
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slots being of a curved contour, designed to 
produce the maximum opening movement of 
the jaw-shanks and jaws during the initial 
separation of the handles, decreasing as the 
pins travel toward the outer ends of the 
slots, and also designed to afford the maxi 
mum development of closing pressure as the 
pins travel toward the inner ends of the 
slots, this combination of movement and 
pressure affording precisely the effect which 
most readily opens and closes cross-chain 
hooks. - 

In Figure 1 the pliers are shown as closed, 
with jaw points 3 overlapping and the pins 
9 situated at the inner ends of the slots 10, 
the floating pivots 7 being in substantially 
axial alignment with each other, and the 
handles 12 are close enough together for 
the operator to grasp them both in one hand, 
exerting conveniently a powerful pressure, 
Owing to the proximity of each leverage pin 
9 to the fulcrum pivot 7, having regard to 
each handle-extension in its capacity of a 
lever of the second order. 

Figure 2 shows the arrangement of the 
component parts of the pliers compactly in 
adjacent planes, the extensions 11 being re 
spectively offset at 14 so that one jaw and 
one extension lie in one plane, while the 
other jaw and other etension lie in another 
adjacent plane, the broad contiguous bear 
ing surfaces affording a degree of rigidity 
which adds to the power, reliability, and 
durabilty of the pliers, and is especially 
advantageous in operating with the cut 
ters 4. 

Each shank 6 is preferably provided with 
a short arm 15, offset to embrace the end 
8 of the extension 11 connected there with, 
so that the pivots 7 will be supported in 
suitable position to slide over each other 
and over the adjacent portion of the oppo 
site lever 8, in the operation of opening the 
pliers to, and beyond the position illustrated 
in Figure 3. 
Having thus described my invention, I 

claim: 
1. Pliers of the class described, connpris 

ing a pair of jaws having shanks assembled 
in crossed relation upon a main fixed pivot, 
and a pair of extension-members connected 
in crossed relation to pivots upon said jaw 
shanks, said pivots having a floating re 
lationship to each other, and each of said 
extension-members having a body slot in 
which is fitted to slide operatively a pin set 
in the free end of the jaw-shank opposite 
to the shank connected to said extension 
member, and each of said jaw-shank pivots 
being fixed to a portion of its supporting 
jaw-shank at a point between said main fixed 
pivot and the pin in the free end of said 
shank. 

2. Piers of the class described, compris ing a single pair of working jaws having in 
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tegral shanks assembled in crossed relation 
upon a fixed pivot, and a pair of extension 
members of which one is connected to a fixed 
pivot upon the middle portion of one of 
the jaw-shanks, and the other is connected 
to a similar pivot upon the middle portion 
of the other jaw-shank, and said extension 
members having each a body slot in which 
is fitted to slide operatively a pin set in the 
free end of the jaw-shank opposite to the 
shank connected to said extension-member. 

3. Pliers of the class described, compris 
ing a pair of jaws having shanks assembled 
in crossed relation upon a fixed pivot, and 
a pair of extension-handles of which one 
is connected to a pivot upon the middle por 
tion of one of the jaw-shanks, and the 
other is connected to a similar pivot upon 
the middle portion of the other jaw-shank, 
Said pivots having a floating relationship 
and each being mounted in an offset short 
arm of its jaw-shank, so that each jaw and 
an opposed handle-extension lie in one and 
the same plane, and the other jaw and op 
posed handle-extension lie in another, par 
allel plane, closely contiguous to each other, 
said handle-extensions having each a body 
slot in which is fitted to slide operatively 
a pin set in the free end of the jaw-shank 
opposite to the shank connected to said 
handle-extension by its floating pivot. 

4. Pliers of the class described, comprising 
a pair of symmetrically formed jaws having 
shanks assembled in crossed relation upon 
a fixed pivot, and a pair of symmetrically 
formed extension-members of which one is 
connected to a pivot upon the middle por 
tion of one of the jaw-shanks, and the other 
is connected to a similar pivot upon the 
middle portion of the other jaw-shank, said 
pivots having a floating relationship and 
each being mounted in an offset short arm 
of its jaw-shank, and said parts being other 
wise flat, so that each jaw and an opposed 
extension-member can lie in one and the 
same plane, and the other jaw and opposed 
extension-member will lie in another, par 
allel plane, closely contiguous to each other, 
said extension-members having respectively 
body slots in which are fitted to slide oper 
atively pins set in the free ends of said jaw 
shanks, and said extension-members having 
also separately formed handles U-shaped in 
cross-section, embracing said extensions and 
rigidly connected thereto. 

5. Pliers of the class described, compris 
ing a pair of symmetrically formed jaws 
assembled in crossed relation upon a fixed 
pivot, and a pair of symmetrically formed, 
offset extension-handles cross-connected to 
pivots carried by said jaws and having a 
floating relationship, and said extensions 
having respectively body slots in which are 
fitted to slide operatively pins set in the 130 
free ends of Said jaws, said slots being 

5 

85 

90 

5 

E00 

05 

0 

ls 

SO 

25 



5 

handle lie in another, contiguous, plane, said 
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curved to produce a leverage designed to 
cause rapid opening and closing movements 
of said jaws upon operation of Said exten 
sion-handles, and also to produce a powerful 
pressure between said jaws when approach 
ing final closure, with the exertion of but 
little manual pressure upon said handles. 

6. Pliers of the class described, compris 
ing a pair of symmetrically formed jaws as 
sembled in crossed-relation upon a fixed 
pivot, and a pair of symmetrically formed, 
offset extension-handles cross-connected to 
pivots carried by said jaws and having a 
floating relationship, each of said pivots be 
ing mounted in an offset short arm of its 
jaw, so that each jaw and an opposed ex 
tension-handle lie in one and the saine plane, 
and the other jaw and opposed extension 
handle-extensions having respectively body 
slots in which are fitted to slide operatively 
pins set in the free ends of said jaws. 

7. Pliers of the class described, compris 
ing a pair of symmetrically formed jaws as 
sembled in crossed relation upon a fixed pivot, 
and a pair of symmetrically formed, exten 
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sion-members cross-connected to pivots car 
ried by said jaws and having a floating re 
lationship, each of said pivots being mount 
ed in an offset short arm of its jaw, so that 
each jaw and an opposed extension-member 
lie in one and the same plane, and the other 
jaw and opposed extension-member lie in 
another, contiguous, plane, said extension 
members having respectively body slots in 
which are fitted to slide operatively pins set 
in the free ends of said jaws, said body slots being curved to produce a leverage designed 
to cause rapid opening and closing move 
ments of said jaws upon operation of said 
extension-members, and also to produce a 
powerful pressure between said jaws when 
approaching final closure, with the exertion 
of but little manual pressure upon said ex 
tension-members, said extension-members be 
ing offset respectively and provided with 
rounded grips or handles lying in the same 
plane. . . . . . . 

In testimony whereof, I have signed this 
specification. ... ." 

HENRY C. DU BOIS. 
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