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[571] ABSTRACT

A mobile grapple and shear with a boom mounted on
a carrier and having an arm which carries the grapple
and shear mechanism. The grapple and shear are mov-
able axially and rotatably with respect to the arm to
hold, carry or cut objects, as desired. A piston and cyl-
inder actuator for the grapple and shear has a piston
rod with a spiral cam engaged by a fixed follower,
causing the piston rod to rotate as it reciprocates.

10 Claims, 6 Drawing Figures
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HYDRAULIC GRAPPLE AND SHEAR

This invention is concerned with a grapple and shear
and with a piston and cylinder used therein to position
the grapple and shear axially and rotationally with re-
spect to the arm on which it is mounted.

The grapple and shear of this invention provide a
means for holding an object, moving it about and for
cutting it. The grapple and shear is a versatile tool
which has many uses. For example, victims of an auto-
mobile accident are often trapped within the automo-
bile and it is necessary to cut away part of the automo-
bile body in order to release them. This is generally
done with a cutting torch or with a power saw, both of
which present a danger of igniting gasoline and causing
a fire or explosion. With the grapple and shear of this
application, the automobile can be righted, if it is not
upright, and a portion of the body cut away without
danger of causing a fire. The grapple and shear may
also be used to cut and stack small trees, clear away
brush or the like. Many other uses will readily be appar-
ent.

One feature of the invention is the provision of a
grapple mounted at the end of an arm which is movably
carried on a support, together with a shear operably as-
sociated with the grapple.

Another feature of the invention is that the grapple
and shear are movable axially and rotatably with re-
spect to the arm on which they are mounted.

A further feature is the grapple has a fixed member
with a movable member pivoted thereto, both of which
have transversely spaced apart grapple surfaces. The
surfaces of the fixed movable members are aligned and
the shear blade is pivoted for movement between them.

Still another feature is that a piston and cylinder are
mounted on the grapple supporting arm with the grap-
ple secured to the piston rod for movement with re-
spect to the arm. A sleeve around the cylinder moves
with the grapple and a grapple actuator is connected
between the grapple and the sleeve. Similarly, where a
shear blade is provided, the shear actuator is connected
between the blade and the sleeve.

Still a further feature of the invention is that the pis-
ton and cylinder actuator which moves the grapple with
respect to the mounting arm has a spiral cam surface
on the piston rod together with a cam follower
mounted on the cylinder and engaging the cam surface
to cause rotation of the rod and the grapple as the rod
moves axially with the piston.

Further features and advantages of the invention will
readily be apparent from the following specification
and from the drawings, in which:

FIG. 1 is a side elevation of a grapple and shear em-
bodying the invention;

FIG. 2 is a plan view thereof;

FIG. 3 is an enlarged fragmentary elevation of the
end of the mounting arm for the grapple and shear,
with a portion of the arm broken away to show the pis-
ton, cylinder and cam mechanism with the grapple re-
tracted;

FIG. 4 is a view similar to FIG. 3 with the grapple ex-
tended;

FIG. 5 is a section taken through the arm along line
55§ of FIG. 4, illustrating the cam follower; and

FIG. 6 is a detailed view of the grapple and shear
showing the shear blade retracted and the grapple
open.
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The grapple and shear, indicated generally at 10, are
illustrated in FIGS. 1 and 3 mounted on a mobile plat-
form 11, which may be the bed of a truck. A boom 12
extends generally upwardly from the platform 11 and
has mounted thereon an arm 13 which carries the grap-
ple, shear and associated operating mechanism. The
grapple has two jaw members 14 and 15 with jaw mem-
ber 15 pivoted to jaw member 14 and operated by a pis-
ton and cylinder actuator 16. Shear blade 17 is also piv-
oted to grapple jaw 14 and is operated by piston and
cylinder actuator 18. Further details of the grapple and
shear will be described below.

An operator’s control pedestal 20 is mounted on
truck bed 11 and the operator is provided with a seat
21. Boom 12 is pivotally secured to a link 22 rotatably
mounted on a pin 23 extending upwardly from the
truck bed 11. Piston and cylinder actuators 24 and 25
are secured between a plate 26 on arm 12 and the truck
bed and may be operated to raise, lower and rotate the
boom.

Arm 13 is pivoted at the outer end of boom 12 and
has its upper end 28 connected with a piston and cylin-
der actuator 29 secured to a plate 30 on arm 12. Actua-
tor 29 pivots arm 13 on the end of the boom, in a gener-
ally vertical plane.

Leveling jacks (not shown) may be provided for
truck bed 11 if additional stability is required.

The construction and control of the grapple and
shear blade are best seen in FIGS. 3 through 6.

Arm 13 is a tubular member within which is mounted
a cylinder 32 having movable therein a piston 33 to
which a piston rod 34 is secured. Rod 34 extends out-
wardly through the end of cylinder 32 and has an end
portion 35 to which the grapple and shear 10 are se-
cured. Piston rod end 35 is connected by a pin 36 with
a sleeve 37 slidable on tubular arm extension 38. The
lower jaw member 14 of the grapple is secured to the
end of sleeve 37, as by welding. Movable jaw member
15 is pivotally mounted on a pin 39 extending through
the inner end of jaw member 14. A plate 40 extends up-
wardly from upper jaw 15 and is connected with piston
and cylinder actuator 16 the other end of which is se-
cured to sleeve 37. Operation of piston and cylinder ac-
tuator 16 causes grapple jaw 15 to pivot about pin 39
away from and toward fixed jaw 14.

Both grapple jaw members 14 and 15 have trans-
versely spaced apart jaw surfaces 14a, 14b and 15a,
15b, FIG. 6, which are aligned with each other. Shear
blade 17 is pivotally mounted on pin 39 between the
jaw surfaces. An arm 42 extending from blade 17 is se-
cured to piston and cylinder actuator 18, the other end
of which is connected with sleeve 37. )

The portion of piston rod 34 extending outwardly
from cylinder 32 has a spiral cam groove 43 formed
therein. The cam groove is wholly outside the cylinder
when the piston is retracted, FIG. 3. A cam follower
mounted on boom arm extension 38 extends into the
groove causing piston rod 34 to rotate as it is recipro-
cated by piston 33. As best seen in FIG. 5, piston rod
34 extends through a guide bushing 44 adjacent the
outer end of arm extension 38. The cam follower is a
ball 45 held in groove 43 by a spring 46, which extends
through aligned holes 47, 48 in the arm extension 38
and guide bushing 44, respectively. A plug 49 threaded
into hole 47 compresses spring 46 and holds the fol-
lower ball 45 in the cam groove. ‘
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Sleeve 37 moves longitudinally or axially of arm 13
and rotationally thereon with movement of piston rod
34. It provides an anchor for grapple and shear actua-
tors 16 and 18, fixed in position with respect to grapple
jaw member 14,

The grapple and shear 10 may be oriented in any
place and positioned vertically and horizontally by ma-
nipulation of piston and cylinder actuators 24, 25, 29
and 32, 33. The grapple and shear may be operated in
any position of the boom 12 and arm 13. Objects may
be picked up, moved about and cut as desired by the
operator. Additional flexibility can be provided by in-
corporating a telescopic extension mechanism in boom
12 or arm 13, or both of them.

The piston and cylinder actuator 32, 33, etc., with a
cam providing rotary motion of the piston rod as it
moves axially may be used to power other devices re-
quiring this combination of motions. For example, it
could be used to power a drill or auger.

The details of the hydraulic sysyem for operating the
various piston and cylinder actuators are not shown. It
will be appreciated that hydraulic connections are pref-
erably made at both ends of each of the cylinders to
provide precise control of the various movements by
the operator.

I claim:

1. A grapple and shear comprising:

a support;

an arm movably mounted on said support;

a grapple mounted at the end of said arm for move-
ment rotatably about an axis generally coincident
with the axis of the arm and for movement axially
along an extension of the axis of said arm;

a shear movable with said grapple;

means for controlling movement of the grapple and
the shear associated therewith; and

means for actuating said shear to cut that which is
held by said grapple.

2. The grapple and shear of claim 1 in which said
grapple mounting means simultaneously moves the
grapple and shear axially of the arm and rotationally
about the arm’s axis.

3. A grapple and shear comprising:

a support;

an arm movably mounted on said support;
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a grapple at the end of said arm, including a fixed
member and a movable member pivoted thereto,
both members of the grapple having transversely
spaced apart grapple surfaces, the surfaces of the
fixed and movable members being aligned; and

a shear comprising a blade pivoted for movement be-
tween the spaced apart surfaces of said fixed and
movable grapple members. f

4. A grapple comprising:

a support;

an arm movably mounted on said support;

a piston and cylinder mounted on said arm, having an
operating axis generally coaxial with the arm;

a grapple mounted on the rod of said piston and cyl-
inder for movement with respect to said arm;

a sleeve slidable on said arm and connected with said
grapple for movement therewith; and

-a grapple actuator connected between the grapple
and the sleeve. -

5. The grapple of claim 4 with a shear blade mounted
on said grapple, operable to cut that which is held by
the grapple, and a shear blade actuator connected be-
tween the blade and said sleeve.

6. The grapple of claim 4 in which said piston rod has
a spiral cam surface thereon, and including a follower,
fixedly mounted with respect to said cylinder and en-
gaging said cam, causing rotation of the piston rod and
grapple with axial movement thereof.

7. The grapple of claim 4 in which said piston and
cylinder is actuable to rotate the grapple about an axis
generally coincident with the axis of said arm.

8. The grapple of claim 4 in which said piston and
cylinder is actuable to translate said grapple generally
axially along an extension of the axis of said arm.

9. The grapple of claim 4 in which said piston and
cylinder is actuable simultaneously to rotate said grap-
ple about an axis generally coincident with the axis of
said arm and to translate said grapple generally axially
along an extension of the axis of said arm.

10. The grapple of claim 9 with a shear blade
mounted on said grapple, operable to cut that which is
held by the grapple, and a shear actuator connected be-

tween the blade and said sleeve.
* * * * *



