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mounted in said jaws ang slidably
said eam slots.

10

The ‘arms of the pliers are hingedly mounted

on said plates
lar to the plate and are connected to - saiqg Jjaws
whereby the movement of saiq arms to and away
from' each other causes the pi

The said slotg are
an acute ang

chanical advantage of the pliers.

In the accompanying drawings: :

Fig. 1 is g side view of the fully assembled
Pliers with the jaws closed ;

Fig. 2ig g sectional view on line 22 of Fig. 1;

Fig. 3 ig g detail view of the jaw pin ‘guide
plates;

Fig. 4 i3 g view taken on line 44 of Fig. 5
with  the jaws in open bosition with barts in
- section;

Fig. 5 is
line 55

2 sectional

Fig. 7 is
Fig. 5;

Fig. 8is 3 section taken on line 8—8 of Fig. 1;

Fig.9is'a berspective view of the upper handle
6’; and

Fig. 10 is
dle 7,

& perspective view of the lower han-

10 and 11 ang | 4 and {5, respectively,
Cam plates | and I’ carry bores on the center
line g—p of the plates to Teceive the pivoi pin
b and rivet 5, a collar 4 Surrounds pin §, The
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bin § is positioned in"the bore 5a in the cam plate
intermediate the slots ¢ and 15 and inter-
mediate the slotg 10 and 14, and the slots i
and i5 are barallel ang inclined at acute angles
to the center line a—b. The slots i§ and {4 are
also parallel and ineclined at acute angles with
the center line. Thuyg the center line bisects the
angle between the slots 10 .ang 1] and between
the slots {4 ang i5.

The cam plates | ang i
with slots 25 bositioned on
The arms. ¢’

are each provided
the center line of
and 1’ are forked. (see

Sc ang 5b, and each is
19, respectively, which
i The

arms. Oneend of each of the linkg 20 is hingedly
of arm 6’ on hinge pin
bore 22a, and one end
hingedly mounted on
17 on stup hinge pin
23 which basses through bore 23q¢. The other
20 and 21 on each side of the
arms is hingedly mounted on pin 24 which is
slidably mounted in the slots 25, one on. each
of the plateg I and i, The armg are undercut
at 6a ang 7 in order to bermit them tg close
over the narrow extensions {q of the plates |
and {-,

The jaws
adjacent thejr
wedges 2 ang 3.

To close the jaws 6 ang 1 from ga full open
Position (Fig. 5) to closed DPosition (Fig. 1) the.

of the arm

and ‘T of the bliers are ‘formed
outer  ends with  the cutting

toward éach other, applying pressure . o the
They slide Tearwardly along
the inelined slots 14 ang | 5. Since the slots 19
and 14 gre barallel ‘and [y and 15 are baralle]

maintained barallel during
each other as the lever
toward each other (see
ter line a—b of the plates is
fixed position ang is brevented from . rotation
around the hinge pin, ‘ :

The line connecting center of Pins 13 angd 12

their approach to
arms 6’ and 7’ are moved
Figs. 1 ang 5). The cen-




5,687,661

q&ld also the line connecting pins § and 9 are
perpendicular to. the center line a—b through-
¢ut the movement of the jaws.

1t will be observed that the force exerted by
the arm 6’ or T’ on the jaws 6 and 1, respectively,
is exerted upon the pins 12 and 13, respectively.
This lever system is o lever of the second class
and the mechanical advantage is dependent upoi
the separation petween pins § and 3 or 8 and 2.
The closer the pins 5 and {2 and also the closer
the pins 5 and 12 are together the greater the
mechanical advantage. It will be observed that
as the jaws are opened more and more, the jength
of lever arm between 5 and 13 and between 5 and
12 is shortened by the movement of the pins {2
and 128 in the cam slots 18 and {8 and in the slots
{4 and 15. The 1inks 20, 20’, and 9¢ and 21, as
stated above, are provided with pin 24 slidably
positioned in the slot 2% 1ocated at the inner end
of the plates 1 and 1’. Thus, when the arms 8’
and 1’ are moved toward or away from each
other, the cam plates t and {’ are maintained in
their proper orientation with the parallel jaws
¢ and 1 as they are caused to open or close.

While I have described @ particular embodi-

. mentof my jnvention for the purpose of illustra-

tion, it should de understood that various modifi-
cations and gdaptations thereof may be made
within the spirit of the invention as set forth in
the appen‘ded claims.

1 claim:

1. Variable spenning pliers, comprising & pair
of jaws, one on. each side of o center line of said
pliers, lever arms, a pivot for caid lever arms
mounted at one end of said arms, slide pins
mounted in said jaws, & cam plate, and two pairs
of parallel cam slots in said plate, each pair of
gaid cam slots being disposed at an acube angle
to the center line of said pliers, saild slide pins
peing slidably positioned in said cam slots, means
on said lever arms for slidably raoving said slide
pins in qaid cam slots to actuate said jaws, said
pivot being mounted in said cam plate.

9. Variable spanning pliers, comprising & pair
of jaws, one o1 each side of the center line of said
pliers, lever arms, & pivet for said lever arms
mounted at one end of said arms, slide pins
mounted in said jaws, a caml plate, tWo pairs of
parallel cam slots in said plate, said. slide pins
being siidably positioned in said cam slots, said
pivot being mounted in said cam plates, and
means on said arms for siidably moving said slide
pins in said cam slots to actuate said jaws.

3. A plier comprising & 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 cail plate, spaced
parallel cain slots in said cam plate, the spaced
glide pins in one of said jaws being positioned
one in each of said parallel glots, a lever arm, &
pivot pin in said cam plate, said lever arm being
hingedly mounted on said pivot pin in said cam
plate, cam faces on sald arm operatively engag-
ing one of gaid 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
gaid arm, and & second lever arm associated with
the other of said jaws.

4, A plier comprising & pair of jaws, & pair of
spaced slide pins mounted in one of said jaws,
a cam plate, & pair of 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 hingedly mounted on
a pivob positioned in said cam. plate, cam faces
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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, & second
pair of spaced slide pins mounted in the other of
said jaws, & gecond pair of spaced parallel cam
slots positioned I said cam plate, the said second
mentioned slide pins being positioned one in each
of said second mentioned cam slots, a second 1ever
arm hingedly mounted on said pivot, and cam
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 siide pin in its cam slot onn
movement of said second lever arm.

5. A plier comprising a pair of jaws, means for -
moving said jaws to and from each other, said
means comprising & pair of spaced glide pins
mounted in one of said jaws, & pair of cam plates,
one on each side of said jaws, a pair of space
parallel cam slots in each Of gaid 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, & lever arm hingedly mounted on &
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 cam slot in which it is posi-
tioned on movement of said arm, and & second
lever arm associated with the other of said jaws.

6. A plier coraprising a peir of jaws, & pair of
spaced slide pins mounted in one of said jaws, a
pair of cam plates, one-on each side of said jaws,
a pair-of spaced parallel cam slots in each of said
cam 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 & 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 cam siot in
which it is positioned on movement of said arm,
5 second pair of spaced slide pins mounted on the
other of said jaws, & second pair of spaced paraliel
cam 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, cam faces in said second -arm cpera-
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 cam slot, maintaining said jaws in
paraliel relation, a pair of links, a link hinge pin
for said links, each of said links peing hingedly
connected, one to each of said arms, @ slot posi-
tioned on the center line -of each of said plates,
gaid link hinge pin being slidably positioned in
said last-named slot. ‘
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