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Matter enclosed in heavy brackets I ] appears in the
original patent but forms no part of this reissue specifi-
cation; matier printed in italics indicates the additions
made by reissue,

This invention relates to power pliers and more particu-
larly to fluid actuated power pliers.

One of the principal objects of this invention is to pro-
vide a fluid actuated power plier device.

A more particular object of this invention is to provide
a power plier device which converts reciprocal motion
caused by fluid actuation to pivotal movement in plier
jaws.

Other objects and a fuller understanding of the inven-
tion may be had by referring to the following description
and claims taken in conjunction with the accompanying
drawing in which:

FIGURE 1 is a sectional view of the new and improved
fluid actuated power plier device; and,

FIGURE 2 is a fragmentary sectional view of the fluid
actuation end of the power plier in the closed position.

Referring now to the drawing, the new and improved
power plier device includes a generally cylindrical hous-
ing 10 having a bottomed axial bore 11. The axial bore
11 defines a work piston chamber terminating at an end
opening 12. A work piston 30 having a work rod 32 pro-
jecting from one face toward the end opening 12 is dis-
posed in the work piston chamber. The work rod 32
has formed thereon an inclined cam track 33.

A plier assembly designated generally by reference
character 20 is partially disposed in the work piston cham-
ber. The plier assembly 20 includes first and second
crossed levers 21, 22 pivotally connected at 27. The le-
vers 21, 22 include first and second cutting jaws 23, 24
and first and second handles 25, 26 respectively. The
handle 26 of the second lever 22 is rigidly affixed to the
housing 10 internally of the bore 11. The end of the
first handle 25 includes a cam follower 29 in operative
engagement with the cam track 33. The first and second
cutting ends 23, 24 project from the bore 11 through the
opening 12. The first lever 21 is free to pivot about the
pivotal connection 27 between a plier assembly closed
position wherein the cutting jaws 23, 24 are relatively
closely spaced and a plier assembly open position wherein
the cutting jaws 23, 24 are relatively widely spaced. A
spring 35 is provided which is in compressive engagement
with the handles 25, 26 urging the plier assembly to the
open position.

When the work piston 38 is at the rear of the work pis-
ton chamber as shown by the solid lines of the drawing,
hereafter referred to as the rearward position, the cam
follower 29 is positioned toward the extreme end of the
cam track 33 and the plier assembly spring 35 urges the
plier assembly into the open position. As the work pis-
ton 30 is driven forward in the bore the cam follower 29
rides up the cam track 33 and the lever 21 pivots to the
closed position when the piston 30 reaches the forward
position shown in phantom in the drawing, hereafter re-
ferred to as the forward position.

A fluid actnation system is provided at the end of the
housing 10 away from the opening 12 and is designated
generally as 40. The fluid actuation system 40 includes
a control piston chamber 41 with a control piston 42 dis-

3

10

20

25

30

35

40

60

2

posed therein., First and second spaced O-ring seals 43,
44 are provided adjacent the opposite ends of the con-
trol piston 42 and form a fluid tight region between
themselves. A fluid inlet 45 is formed in the housing 19
in communication with the control piston chamber 41
about centrally thereof. The fluid inlet 45 is adapted to
permit fluid under pressure to pass into the control piston
chamber 41 intermediate the control piston seals 43, 44.
A fluid passage 46 interconnects the work piston chamber
and the control piston chamber 41. The fluid passage 46
is so located that when the control piston 42 is at the end
of the control piston chamber 41 as shown in solid lines
in the drawing, hereafter referred to for convenience as
the upper position, the O-ring seal 43 seals the fluid inlet
45 from the fluid passage 46, and when the control piston
42 is at the other end of the control piston chamber 41
as shown in the drawing in phantom, hereafter referred
to as the lower position, the fluid inlet 45 is in communi-
cation with the fluid passage 46. Hence, when the con-
trol piston 42 is in the lower position the fluid introduced
through the fluid inlet 48 flows through the fluid passage
46 and exerts pressure against the work piston 30. A
work piston O-ring seal 31 is provided to form a fluid
tight seal between the work piston 30 and the bore 11.
Thus, fluid under sufficient pressure introduced through
the fluid passage 46 will drive the work piston 30 to the
forward position.

A work piston return spring 34 is disposed in the work
piston chamber with one end abutting the face of the
work piston oriented toward the opening 12 and the other
end abutting an annular shoulder 13 formed internally of
the work piston chamber. When the control piston 42
is located in the upper position the work piston return
spring 34 drives the work piston 30 to the rearward posi-
tion. The fluid contained between the work piston 30
and the bottom of the bore 11 is forced through the
fluid passage 46 and is thence evacuated through a fo-
raminous pad 49 transversely disposed across the control
piston chamber 41,

In order to selectively drive the work piston recipro-
cally in the work piston chamber, the control piston 42
has a drive rod 47 which projects through the housing 10.
A lever handle 50 is pivotally connected at one end to
the housing 10 and is abuttable against the end of the
control piston drive rod 47. When the hand!le is squeezed
towards the housing 10 the handle 50 will drive the con-
trol piston to the lower position thus causing fluid under
pressure to drive the work piston 30 to the forward posi-
tion in the work piston chamber. When pressure is re-
leased from the handle 58 the control piston 42 is driven
to the upper position by a control piston return spring
48 disposed in the control piston chamber 41 and abutting
against the foraminous pad 49 and one end of the con-
trol piston 42 is compressive engagement.

Summarizing the operation, when the lever handle 50
is squeezed toward the housing the control piston 42 is
driven to the lower position thus allowing fluid under
pressure to flow through the fluid inlet 45 and through
the fluid passage 46 to drive the work piston 30 to the
forward position. As the work piston 30 is driven to the
forward position, the cam follower 29 rides up the cam
track 33 causing the cutting jaws 23, 24 to close. When
pressure is released from the lever handle 59 the control
piston return spring 48 drives the control piston 42 to
the upper position thus sealing the fluid inlet 45 from the
fluid passage 46. The work piston return spring 34 drives
the work piston 30 to the rearward position and the fluid
between the work piston 30 and the bottom of the bore
11 is forced through the fluid passage 46 and is exhausted
through the foraminous pad 49. The cam follower 29
rides down the cam track 33 and the plier assembly spring
35 urges the cutting jaws 23, 24 to the open position,



25,842

3

In summary, it is believed that the invention essentially
comprises a plier mechanism having fluid actuated cam
means and a plier assembly actuatable by the cam means
to selectively drive the plier mechanism between an open
jaw position and a close jaw position.

Although the invention has been described in its pre-
ferred form with a certain degree of particularity, it is
understood that the present disclosure of the preferred
form has been made only by way of example and that
numerous changes in the details of construction and the
combination and arrangement of parts may be resorted
to without departing from the spirit and the scope of the
invention as hereinafter claimed.

We claim:

E1. Fluid actuated power pliers comprising, a housing,
a pair of levers pivotally interconnected intermediate
their opposite ends, said levers being carried by said hous-
ing, each of said levers having jaw means at one end
thereof, cam track means reciprocally carried by said
housing, at least one of said levers including cam follower
means operably engaged with said cam track means, at
least one of said levers swingable about said pivotal con-
nection to move said jaw means between a widely spaced
position and a relatively closely spaced position, said cam
track means being positioned to co-act with said cam
follower means to cause relative rotative movement of
said levers by said reciprocal movement, fluid actuated
means to selectively cause reciprocal movement of said
cam track means in one direction, and means to selec-
tively cause reciprocal movement of the cam track means
in the other direction.}

[2. Fluid actuated power pliers comprising, a housing
having a work piston chamber, a pair of levers partially
disposed in said work piston chamber, said levers being
pivotally interconnected intermediate their opposite ends,
one lever being rigidly affixed to said housing, the other
lever including cam follower means, each of said levers
having jaw means at one end thereof, said other lever
being swingable about said pivotal interconnection to
move said jaw means between a relatively closely spaced
position and a relatively widely spaced position, a work
piston reciprocally disposed in said work piston chamber,
said work piston including cam track means, said cam
track means being positioned to co-act with said cam
follower means to cause rotative movement of said other
lever by said reciprocal movement, fluid actuated means
to selectively cause reciprocal movement of said cam
track means in one direction, and means to selectively
cause reciprocal movement of said cam track in the other
direction.]

[3. Fluid actuated power pliers comprising, an elon-
gated housing having a work piston chamber formed
therein, said work piston chamber having an opening at
one end thereof, a work piston disposed in said work
piston chamber and movable reciprocally therein, said
work piston having a work rod projecting therefrom, said
work rod including cam track means, a plier assembly
having first and second levers each having a handle end
and a jaw end, said levers being pivotally connected inter-
mediate their opposite ends, the handle member of one
of said levers being rigidly affixed to said housing, the
handle member of the other lever being at least partially
disposed in said chamber, the handle of said other lever
including cam follower means positioned to engage said
cam track means, said cam track means and cam follower
means being co-actable to cause said other lever to pivot-
ally move about said pivotal connection between a posi-
tion wherein the jaw ends are relatively closely spaced
and a position wherein the jaw ends are relatively widely
spaced, fluid actuated means to selectively cause recipro-
cal movement of said piston in said work piston chamber
in one direction, and spring means to selectively cause
reciprocal movement of said piston in the other direction
in said work piston chamber, whereby, reciprocal move-
ment of said piston is translated through said cam track
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and cam follower means to cause rotative movement of
said levers.J

[4. Fluid actuated power pliers comprising, an elon-
gated housing having a work piston chamber formed
therein, said work piston chamber having an opening at
one end thereof, a work piston disposed in said work pis-
ton chamber and movable reciprocally therein, said work
piston having a work rod projecting therefrom, said work
rod including cam track means, a plier assembly having
first and second levers each having a handle end and a
jaw end, said levers being pivotally connected intermedi-
ate their opposite ends, said handle member of one of
said levers being rigidly affixed to said housing, the
handle member of the other lever being at least partially
disposed in said work piston chamber, the handle of said
other lever including cam follower means positioned to
engage said cam track means, said cam track means and
cam follower means being co-actable to cause said other
lever to pivotally move about said pivotal connection be-
(ween a position wherein the jaw ends are relatively
closely spaced and a position wherein the jaw ends are
relatively widely spaced, a control piston chamber formed
in said housing, fluid passage means interconnecting said
control piston chamber and one end of said work piston
chamber, a control piston reciprocally disposed in said
control piston chamber, fluid inlet means in communica-
tion with said control piston chamber, said control piston
selectively movable between a position wherein said fluid
inlet means communicates with said fluid passage means
and a position wherein said fluid inlet means is sealed
from said fluid passage means, said work piston being
drivable reciprocally in one direction by an introduced
fluid when said fluid inlet means communicates with said
fluid passage means, and spring means to selectively cause
reciprocal movement of said piston in the other direction
in said work piston chamber when said fluid inlet means
is sealed from said fluid passage means, whereby recipro-
cal movement of said piston is translated through said
cam means and cam follower means to rotative move-
ment of said levers.]

£5. In the device of claim 4, said control piston having
a drive rod projecting through the housing, said housing
having a lever handle abuttable with said drive rod
positioned to drive said control piston in one direction,
and spring means to drive said control piston in the other
direction.]

6 Fluid actuated pliers comprising a generally cylin-
drical housing having an axial bore, said bore defining
a work piston chamber, said housing including a pair of
threadedly engaged members, said bore being bottomed
in one of said members and open through the other of
said members, a work piston disposed in said work piston
chamber and movable reciprocally therein, said work
piston including cam track means projecting therefrom,
said cam track means having a distal end portion slidably
disposed adjacent the wall of said bore, a plier assembly
having first and second levers, each of said levers having
a handle end within said other member and a jaw end
disposed outwardly of said other member, said levers be-
ing crossed and pivotally connected between their oppo-
site ends, the handle end of one of said members being
stationary and affixed to said housing and the handle end
of the other of said levers being movable and at least
partially disposed in said work piston chamber, said
levers having an open position of said jaws wherein the
movable handle end of said other lever is adjacent the
wall of said bore and a closed position of said jaws where-
in said handle ends are moved together, the handle end
of said other lever including cam follower means posi-
tioned to being engaged by said can track means in said
open position, said cam track means and cam follower
neans being coactable to cause the handle end of said
other lever to pivotally move about said pivotal connec-
tion toward the fixed handle end of said one lever, a plier
assembly spring in compressive engagement between said
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levers urging said Fandle ends apart, a control piston
chamber formed in said one member of said housing,
fluid passage means interconnecting said control piston
chamber and said work piston chamber, a control piston
reciprocally disposed in said control piston chamber, fluid
inlet means in communication with said control piston
chamber, said control piston being selectively movable
between one position wherein said fluid inlet means
communicates with said fluid passage means and another
position wherein said fluid inlet means is sealed from
said fluid passage means, said work piston being drive-
able reciprocally in one direction by an introduced fluid
when said fluid inlet means communicates with said fluid
passage means, and spring means to selectively cause
reciprocal movement of said work piston in the other
direction in said work piston chamber when said fluid
inlet means is sealed from said fluid passage means,
whereby reciprocal movement of said work piston is
translated through said cam means and cam follower
means to rotative movement of said levers.

7. Fluid actuated pliers as claimed in claim 6 wherein
said control piston includes a control piston drive rod
projecting laterally through said one member of said
housing, and wherein said tool further comprises a lever
handle pivotally connected to said one member at one
end of said housing, said lever handle being abuttable
against the end of said rod so that said lever handle will
drive said control piston to said one position when said
lever handle is squeezed, and a control piston return
spring urging said control piston toward said another
position.

8. Fluid actuated power pliers comprising a housing
having a work piston chamber, a pair of levers partially
disposed in said work piston chamber, said levers being
crossed and pivotally interconnected intermediate their
opposite ends, one lever being rigidly affixed to said
housing, the other lever being movable and including
cam follower means, each of said levers having jaw
means at one end thereof, said other lever being swingable
about said pivotal interconnection to move said jaw
means between a relatively widely spaced position to a
relatively closely spaced position, said cam follower
means being adjacent the wall of said chamber in said
widely spaced position and adjacent said fixed lever in
said closely spdced position, a work piston reciprocally
disposed in said work piston chamber, said work piston
including cam track means, said cam track means being
positioned to engage between said cam follower means
and the wall of said chamber and to coact with said cam
follower means to cause rotative movement of said other
lever by said reciprocal movement, fluid actuated means
t0 cause reciprocal movement of said cam track means
in one direction and means to selectively cause reciprocal
movement of said cam track means in the other direction.

9. Fluid actuated power pliers comprising an elongated
housing having a work piston chamber formed therein,
said work piston chamber having an opening at one end
thereof, @ work piston disposed in said work piston
chamber and movable reciprocally therein, said work
piston. having a work rod projecting therefrom, said work
rod including cem track means, said cam track means
having a distal end movable adjacent the wall of said
chamber, a plier assembly having first and second levers
each having a handle end and a jaw end, said levers being
crossed between their ends and pivotally interconnected,
the handle end of one of said levers being rigidly affixed
to said housing, the handle end of the other lever being
movable and at least partially disposed in said chamber,
The handle end of said other lever including cam follower
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means positioned to be engaged by said cam track means,
said cam track means and cam follower means being co-
actable to cause the handle end of said other lever to
pivotally move about said pivotal connection from a po-
sition wherein the jaw and handle ends are relatively
widely spaced and a position wherein the jaw and handle
ends are relatively closely spaced, fluid-actuated means
to selectively cause reciprocal movement of said piston
in said work piston chamber in one direction, and spring
means to selectively cause reciprocal movement of said
piston in the other direction in said work piston chamber,
whereby reciprocal movement of said piston is trans-
lated through said cam track means and cam follower
means to cause rotative movement of said other lever.
10. Fluid actuated pliers comprising an elongated hous-
ing having a work piston chamber formed therein, said
work piston chamber having an opening at one end
thereof, a work piston disposed in said work piston
chamber and movable reciprocally therein, said work
piston having a work rod projecting therefrom, said
work rod including cam track means, a plier assembly
having first and second levers each having a handle end
and a jaw end, said levers being crossed and pivotally
connected intermediate their opposite ends, the handle end
of one of said levers being rigidly affixed to said housing,
the handle end of the other of said levers being movable
and at least partially disposed in said work piston cham-
ber, the handle end of said other lever including cam
follower means positioned to be engaged by said cam
track means and cam follower means being coactable to
force the handle end of said other lever toward the handle
end of said one lever and to cause said other lever to
pivotally move about said pivotal connection between a
position wherein the jaw and handle ends are relatively
widely spaced and a closed position wherein the jaw and
handle ends are relatively closely spaced, a control piston
chamber formed in said housing, fluid passage means
interconnecting said control piston chamber at one end
of said work piston chamber, a control piston reciprocally
disposed in said control piston chamber, fluid inlet means
in communiocation with said control piston chamber, said
control piston being selectively movable between a po-
sition wherein said fluid inlet means communicates with
said fluid passage means and a position wherein said
fuid inlet means is sealed from said fluid passage means,
said work piston being drivable reciprocally in one di-
rection by an introduced fluid when said fluid inlet means
communicates with said fluid passage means, and spring
means to selectively cause reciprocal movement of said
piston in the other direction in said work piston chamber
when said fluid inlet means is sealed from said fluid
passage means, whereby reciprocal movement of said
piston is translated to said cam track means and cam
follower means to rotative movement of said levers.
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