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(57) Abréegée/Abstract:
A pneumatic animal stunner employing a stunning rod includes a

catch mounted within the housing for alternately holding and

releasing the stunning rod. A catch piston Is disposed adjacent the catch on a side away from the longitudinal axis, and Is In sliding-

contact adjacent the catch end portion and out of contact with th
position urging the catch end portion toward the stunning rod longit

e catch body portion. The catch piston slides between a first
udinal axis in the hold position, thereby holding and preventing

the stunning rod from being driven forward, and a second position permitting the catch end portion to move to the release position

away from the stunning rod longitudinal axis releasing and permittin

g the stunning rod to be driven forward. Valves control air flow

to cause the catch piston to move between the first and second positions.
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ABSTRACT OF THE DISCLOSURE

A pneumatic animal stunner employing a stunning rod includes a catch
mounted within the housing for alternately holding and releasing the stunning rod.
A catch piston is disposed adjacent the catch on a side away frcm the longitudinal

axis, and 1s In slidingcontact adjacent the catch end portion and out of contact with

the catch body portion. The catch piston slides between a first position urging the
catch end portion toward the stunning rod longitudinal axis in the hold position,
thereby holding and preventing the stunning rod from being driven torward, and a
second position permitting the catch end portion to move to the release position
away from the stunning rod longitudinal axis releasing and permitting the stunning

rod to be driven forward. Valves control air flow to cause the catch piston to move

between the first and second positions.



STUNNER

Background of the Invention

1. Field of the Invention

[0001] This invention relates in general to a pneumatic animal stunner for use in
livestock/slaughterhouse operations and more specifically to the catch systerh for holding

and releasing the stunning rod.

2. Description of Related Art

[0002] In livestock production plants, it is important to stun and disable an animal
for processing. Although numerous methods have been used to stun livestock,
captive bolt mechanisms have proven to be the most efficient, inexpensive, and
humane way to disable the animal. Particularly, pneumatic captive bolt devices have

been used in this capacity.

[0003] U.S. Patent No. 6,135,871 and U.S. Patent Publication No. 2004/0209562 disclose

pneumatic animal stunners that, among other things, include a physical catch for the piston

that drives the stunning rod.

[0004] Figs. 1 and 2 show a prior art catch arrangement for a stunner in which

stunning rod 1 extending rightward (forward) from a piston 2 has a leftward

CA 2936998 2018-08-28
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(rearward) end with outwardly extending lips 3 that may be alternately held and
released by inward extending lips at the end portion 4a of a catch 4. At a central
portion of the body of catch 4 is an inwardly extending flange 4b which is pivotable
about an outwardly extending flange 6a of catch pivot post 6. A catch piston 5
includes an inner bore 5a at a forward end, an inner bore 5c at a rearward end, and a
relief portion 5b betWeen the two. In the hold position of Fig. 1, the catch piston 5 1s
slid longitudinally rearward so that forward inner bore 5a contacts moves catch
forward end 4a toward and into engagement with stunning rod lips 3, at the same
time that rearward inner bore 5S¢ contacts the outer surface of catch rearward end
4c. In the release position of Fig. 2, the catch piston 5 is slid longitudinally forwara
so that forward inner bore 5a moves forward of catch forward end 4a, and the relief
portion 5b permits catch forward end 4a to move outward and out of engagement
with stunning rod lips 3 as the flange 4b of catch 4 pivots about catch post pivot
flange 6a. At the same time, catch piston rearward inner bore 5c slides forward and
then moves out of contact with the outer surface of catch rearward end 4c. Upon

release of the stunning rod lips, compressed air behind piston 2 moves stunning rod

1 forward to stun the animal.

[0005] The catch and other components of such prior designs function well, but in
operation some of its components are subject to sliding engagement with other

components, and therefore interference and/or wear, which causes drag and/or

requires periodic replacement of such components.
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Summary of the Invention

[0006] Bearing in mind the problems and deficiencies of the prior art, it is therefore

an object of the present invention to provide an animal stunner having a release
system which reduces wear of the moving parts controlling the operation of the

animal stunner.

10007] It is another object of the present invention to provide an animal stunner

having reduced drag on movement between the catch and catch piston during

operation.

[0008] A further object of the invention is to provide an animal stunner having

reduced wear on the catch and catch piston as a result of repeated operation and

reduced premature failure.

[0009] It is yet another object of the present invention to provide an animal stunner

having more reliable stunning due to a stronger and improved catcn system.

[0010] Yet a further object of the present invention is to provide an animal stunner

having improved operator safety as a result of a stronger catch system.

[0011] Still other objects and advantages of the invention will in part be obvious and

will in part be apparent from the specification.

[0012] The above and other objects, which will be apparent to those skilled in the

art, are achieved in the present invention which is directed to a pneumatic animai

stunner for stunning an animal comprising a housing having a front end, and a

stunning rod within the housing and capable of being ariven forward along a
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longitudinal axis towards the front end of the housing. A catch is mounted within
the housing for alternately holding and releasing the stunning rod. The catch has a
body portion pivotally mounted on a catch pivot disposed on a side away from the
stunning rod Iongitudinal axis and an end portion extending from the bedy portion
toward the housing front end and distal from the catch pivot. The catch end portion
is movable between a hold position toward the longitudinal axis preventing the
stunning rod from being driven forward and a release position away from the
stunning rod Iongitudihal axis permitting the stunning rod to be driven forward. A
catch piston is disposed adjacent the catch end portion on a side away from the
longitudinal axis. Th.e catch piston is in sliding contact with the catch adjacent the
catch end portion and out of contact with the catch body portion. The catch piston
is adapted to slide in the directions of the longitudinal axis between a first position
urging the catch end portion toward the stunning rod longitudinal axis in the hold
position, thereby holding and preventing the stunning rod from being ariven
forward, and a second position permitting the catch end portion to move to the
release position away from the stunning rod longitudinal axis releasing and
permitting the stunning rod to be driven forward. A valve is operable to control a
flow of air to cause the catch piston to move from the first position to the second
position, thereby driving the stunning rod forward along the longitudinal axis to stun

an animal.

[0013] The catch pivot may have a lip extending inwardly from an end of a catch

oivot body. The catch body may include a flange extending outwardly away from
the longitudinal axis, with the catch body flange engaging the inwaraly extending

catch pivot lip to permit the catch to pivot between the hold and release positions.
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The pneumatic animal stunner of claim 1 wherein the catch pivot may comprise a
ring extending around the longitudinal axis. A plurality of catches may be arranged
about the longitudinal axis, with each catch curved in an arc about the longitudinal

axis, the catches pivoting on the catch pivot ring.

[0014] The present invention is also directed to a method of stunning an animal
comprising providing a pneumatic animal stunner having a housing with a front end
and a stunning rod within the housing and capable of being driven forward along a
longitudinal axis towards the front end of the housing. The stunner includes a catch
mounted within the housing for alternately holding and releasing the stunning rod.
The catch has a body portion pivotally mounted on a catch pivot disposed on a side
away from the stunning rod longitudinal axis and an end portion extending from the
body portion toward the housing front end and distal from the catch pivot. The
catch end portion is movable between a hold position toward the longitudinal axis
engaging the stunning rod and a release pbsition away from longitudinal axis
disengaging the stunning rod. The stunner also includes a catch piston disposec
adjécent the catcn eﬁd portion on a side away from the longitudinal axis. The catch
piston is adapted to slide in the directions of the longitudinal axis between positions
toward and away from the housing front end, and is in sliding contact with the catch
adjacent the catch end portion and out of contact with the catch body portion. The
stunner further includes a valve operable to control a flow of air to cause the catch
piston to move from the first position to the second position. The method includes
positioning the catch piston in a first position along the longitudinal axis away from

the housing front end, with the catch piston being out of contact with the catch

body portion while urging the catch end portion toward the stunning rod
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longitudinal axis In the hold position, thereby holding and preventing the stunning
rod from being driven forward. The method also includes operating the valve to
cause a flow of air to move the catch piston along the longitudinal axis from the first
position to a second position toward the housing front end. The catch piston in the
second position is out of contact with the catch body portion while permitting the
catch end portion to move to the release position away from the longitudinal axis
releasing the stunning rod, thereby permitting the stunning rod to be driven forward

along the longitudinal axis to stun an animal.

[0015] The method may further include, after stunning the animal, permitting the
stunning rod to return to the first position wherein the catch piston in is positioned
along the longitudinal axis away from the housing front end. The catch piston may |
remain out of contact with the catch body portion while urging the catch end
portion toward the stunning rod longitudinal axis i.n the hold position, thereby

holding and preventing the stunning rod from being driven forward until the valve is

operated.

[0016] The catch pivot may comprise allip extending inwardly from an end of a catch
pivot body and the catch body may include a flange extending outwardly away from
the longitudinal axis, with the catch body flange engaging the inwardly extending
catch pivot lip to permit the catch to pivot between the hold and release positions

while the catch piston remains out of contact with the catch body portion.

[0017] The catch pivot may comprise a ring extending around the longitudinal axis,

and there may be a plurality of catches arranged about the longitudinal axis, with

each catch having a body portion curved in an arc about the longitudinal axis. The
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catches pivot on the catch pivot ring between the hold and release positions while

the catch piston remains out of contact with the curved catch boay portion.

[0018] In another aspect, the present invention is directed to a pneumatic animal
stunner for stunning an animal comprising a housing having a front end and a
stunning rod within the housing and capable of being driven forward along a
longitudinal axis towards the front end of the housing. A catch is mounted within
the housing for alterhately holding and releasing the stunning rod. The catch has a
body portion pivotally mounted between a stationary catch pivot disposed on a side
away from the stunning rod longitudinal axis and a stationary catch support
disposed on a side toward the stunning rod longitudinal axis. The catch support has
a distal end extending toward the housing front end. The catch has an end portton
extending from the body portion toward the housing front end and distal from the
catch pivot. The catch end portion is movable between a hold position toward the
longitudinal axis, wherein the catch body is in contact with both the stationary catch
pivot and the stationary catch support distal end, preventing the stunning rod from
being driven forward, and a release position away from the stunning rod
longitudinal axis, wherein the catch body is in contact with the stationary catch pivot
and out of contact with the stationary catch support distal end, permitting the
stunning rod to be driven forward. A catch piston is disposed adjacent the catch
end portion on a side away from the longitudinal axis. The catch piston is in sliding
contact with the catch adjacent the catch end portion. The catch piston is adapted
to slide in the directions of the longitudinal axis between a first position urging the
catch end portion toward the stunning rod longitudinal axis in the hold position,

thereby holding and preventing the stunning rod from being driven forward, and a
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second position permitting the catch end portion to move to the release position
away from the stunning rod longitudinal axis releasing and permitting the stunning
rod to be driven forward. A valve is operable to control a flow of air to cause the

catch piston to move from the first position to the second position, thereby driving

the stunning rod forward along the longitudinal axis to stun an animal.

[0019] In a related aspect the present invention is directed to a method of stunning
an animal comprising providing a pneumatic animal stunner having a housing with a
front end and a stunning rod within the housing and capable of being driven
forward along a longitudinal axis towards the front end of the housing. The stunner
includes a catch mounted within the housing for alternately holding and releasing
the stunning rod. The catch has a body portion pivotally mounted between a
stationary catch pivot disposed on a side away from the stunning rod longitudinal
axis and a stationary catch support disposed on a side toward the stunning rod
longitudinal axis. The catch support has a distal end extending toward the housing
front end. The catch has an end portion extending from the body portion towarc
the housing front/end and distal from the catch pivot. The catch end portion is
movable between a hold position toward the longitudinal axis, and a release
position away from the stunning rod longitudinal axis. The stunner also includes a
catch piston disposed adjacent the catch end portion on a side away from the
longitudinal axis. The catch piston is in sliding contact with the catch adjacent the
catch end portion. The catch piston is adapted to slide in the directions of the
longitudinal axis between a positions toward and away from the housing front end,
and a valve operable to control a flow of air to cause the catch piston to move from

the first position to the second position. The method includes positioning the catcn
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piston in a first position along the longitudinal axis away from the housing front ena
urging the catch end portion toward the stunning rod longitudinal axis in the hold
position. The catch body is in contact with both the stationary catch pivot and the
stationary catch supbort distal end, thereby holding and preventing the stunning rod
from being driven forward. The catch piston is in sliding contact with the catch
adjacent the catch end portion. The method further includes operating the valve to
cause a flow of air to move the catch piston glong the longitudinal axis from the first

position to a second position toward the housing front end wherein the catch body
is in contact with the stationary catch pivot and out of contact with the stationary
catch support distal end. The second positicn permits the catch end portion to
move to the release position away from the longitudinal axis releasing and

permitting the stunning rod to be driven forward along the longitudinal axis to stun

an animal.

[0020] The method may further include, after stunning the animal, permitting the
stunning rod to return to the first position wherein the catch piston in is positionec
along the longitudinal axis away from the housing front end. The catch piston urges

the catch end portion toward the stunning rod longitudinal axis in the hold position
and the catch body into contact with the stationary catch support distal end, thereby

holding and preventing the stunning rod from being driven forward until the valve is

operated.

[0021] The catch pivot may comprise a lip extending inwardly from an end of a catch
pivot body and the catch body may include a flange extending outwardly away from
the longitudinal axis. The catch body flange engages the inwardly extending catch

pivot lip to permit the catch to pivot between the hold and release positions while
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the catch body moves into and out of contact with the stationary catch support

distal end, respectively.

[0022] The catch pivot may comprise a ring and extend around the longitudinal axis,
and the stationary catch support distal end may be circular and extend around the
longitudinal axis. There may be a plurality of catches arranged about the
longitudinal axis, with each catch having a body portion curved in an arc about the
longitudinal axis. The catches pivot on the catch pivot ring between the hold and

release positions while the catch body moves into and out of contact with the

stationary catch support distal end, respectively.

[0023] In a further aspect the present invention provides a pneumatic animal stunner
for stunning an animal comprising a housing having a front end and a stunning rod
within the housing and capable of being driven forward along a longitudinal axis
towards the front end of the housing. A catch is mounted within the housing for
alternately holding and releasing the stunning rod. The catch has a body portion
pivotally mounted between a stationary catch pivot disposed on a side away from
the stunning rod longitudinal axis and a stationary catch support disposed on a side

toward the stunning rod longitudinal axis. The catch support has a distal end

' extending toward the housing front end and an elastic member adjacent the catch

support distal end. The catch has an end portion extending from the body portion

toward the housing front end and distal from the catch pivot. The catch end portion
's movable between a hold position toward the longitudinal axis, preventing the
stunning rod from being driven forward, and a release position away from the
stunning rod longitudinal axis, assisted by the elastic mempber, ‘permitting the

stunning rod to be driven forward. A catch piston is disposed adjacent the catch



CA 02936998 2016-07-22

[

end portion on a side away from the longitudinal axis. The catch piston is in shiding
contact with the catch adjacent the catch end portion. The catch piston is adapted
to slide in the directions of the longitudinal axis between a first position urging the
catch end portion toward the stunning roa longitudinal axis in the hold position,
thereby holding and preventing the stunning rod from being driven forward, and a
second position permitting the catch end portion to move to the release position
away from the stunning rod longitudinal axis, assisted by the elastic member,
releasing and permitting the stunning rod to be driven forward. A valve is operable
to control a flow of air to cause the catch piston to move from the first position to

the second position, thereby driving the stunning rod forward along the longitudinal

axis to stun an animal.

[0024] In a further related aspect the present invention provides a method of
stunning an animal comprising providing a pneumatic animal stunner having a
housing with a front end and a stunning rod within the housing and capable of
being driven forWard along a longitudinal axis towards the front end of the housing.
The stunner includes a catch mounted within the housing for alternately holding and

releasing the stunning rod. The catch has a body portion pivotally mounted
between a stationary catch pivot disposed on a side away from the stunning roc
longitudinal axis and a stationary catch support disposed on a side toward the
stunning rod longitudinal axis. The catch support has a distal end extending toward
the housing front end and an elastic member adjacent the catch support distal end
The catch has an end portion extending from the body portion toward the housing

front end and distal from the catch pivot. The catch end portion is movable

between a hold position toward the longitudinal axis, and a release position away
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from the stunning rod longitudinal axis. The stunner also includes a catch piston
disposed adjacent the catch end portion on a side away from the longitudinal axis.
The catch piston is in sliding contact with the catch adjacent the catch end portion.
The catch piston is adapted to slide in the directions of the longitudinal axis between
a positions toward and away from the housing front end. The stunner further
includes a valve ope‘rable to control a flow of air to cause the catch piston to move
from the first position to the second position. The method includes positioning the
catch piston in a first position along the longitudinal axis away from the housing
front end urging the catch end portion toward the stunning rod longitudinal axis in
the hold position, thereby holding and preventing the stunning rod from being
driven forward. The catch piston is in sliding contact with the catch adjacent the
catch end portion. The method also includes operating the valve to cause a flow of
air to move the catch piston along the longitudinal axis from the first position 10 a
second position toward the housing front end. The second position permits the
catch end portion to move to the release position away from the longitudinal axis,
assisted by the elastic member, releasing and permitting the stunning rod to be

driven forward along the longitudinal axis to stun an animail.

[0025] The method may further include, after stunning the animal, permitting the
stunning rod to return to the first position wherein the catch piston in is positioned
along the longitudinal axis away from the housing front end. The catch piston
urging the catch end portion toward the stunning rod longitudinal axis in the hold
position and the ca&ch body into contact with the stationary catch support distal

end, thereby holding and preventing the stunning rod from being driven forward

untii the valve Is operated.
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10026] The catch pivot may comprise a lip extending inwardly from an end of a catch
pivot body and the catch body may include a flange extending outwardly away from
the longitudinal axis. The catch body flange may engage the inwardly extending
catch pivot lip to permit the catch to pivot between the hold and release positions

while the catch body moves into and out of contact with the stationary catch

support distal end, respectively.

[0027] The catch pivot may comprise a ring and extend around the longitudinal axis,
and the stationary catch support distal end may be circular and extend around the

longitudinal axis. There may be a plurality of catches arranged about the

longitudinal axis, with each catch having a body portion curved in an arc about the

longitudinal axis.: The catches pivoting on the catch pivot ring between the hold and

release positions while the catch body moves into and out of contact with the

stationary catch support distal end, respectively.

Brief Description of the Drawings

(0028] The features of the invention believed to be novel and the elements

characteristic of the invention are set forth with particularity in the appended claims.

The figures are for illustration purposes only and are not drawn to scale. The
invention itself, however, both as to organization and method of operation, may
best be understood by reference to the detailed description which follows taken in

conjunction with the accompanying drawings in which:

[0029] Figs. 1 and 2 are cross sectional views of a prior art stunner catch system in

hold and release positions, respective|y.'
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[0030] Fig. 3 is a cross-sectional view of an animal stunner with the catch hold
position, with valves in neutral position, with the air supply pressurized and prior to

firing, according to the present invention.

[0031] Fig. 4 is a cross-sectional view of the animal stunner of Fig. 3 with the catch

release position, with valves in the firing position, acco\rding to the present invention.

[0032] Fig. 5 is a cross-sectional view of the animal stunner of Fig. 3 with the

stunning rod in the end-of-stroke position, according to the present invention.

[0033] Fig. 6 is a cross-sectional view of the animal stunner of Fig. 3 with the air in

main valve in the reverse position to retract the stunning rod, according to the

present invention.

[0034] Fig. 7 is an enlarged cross-sectional view of the animal stunner catch system

shown in the hold position of Fig. 3.

[0035] Fig. 8 is an enlarged cross-sectional view of the animal stunner catch system

shown in the released position of Fig. 4.

[0036] Fig. 9 is a perspective view of one example of the stunning rod according to

the present invention.

[0037] Fig. 10 is a cross sectional view of one example of the stunning rod of Fig. 9.

10038] Fig. 11 is a perspective view of the catch piston accorcing to the present

invention.

[0039] Fig. 12 is a side elevational view of the catch piston shown in Fig. 11.
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[0040] Fic. 13 is a side cross sectional view of the catch piston shown in Fig. 11.
[0041] Fig. 14 is a side elevational view of a catch according to the present invention.
[0042] Fig. 15 is a cross sectional view of the catch shown in Fig. 14.

[0043] Fig. 16 is a perspective view of the catch shown in Fg. 14.

[0044] Fig. 17 is an end elevational view of four of the catches shown in Fig. 14

arrayed in the hold position around the longitudinal axis of the stunning rod.

[0045] Fig. 18 is a top elevational view of the catch pivot ring according to the

present invention.

[0046] Fig. 19 is a side cross sectional view of the catch pivot ring shown in Fig. 18.
[0047] Fig. 20 is a perspective view of the catch pivot ring shown in Fig. 18.

[0048] Fig. 21 is a perspective view of the catch support according to the present

invention.
[0049] Fig. 22 is a top elevational view of the catch support shown in Fig. 21.
[0050] Fig. 23 is a side elevational view of the catch support shown in Fig. 21.

[0051] Fig. 24 is a side cross sectional view of the catch support shown in Fig. 21.
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Description of Exemplary Embodiment(s)

[0052] In describing the preferred embodiment of the present invention, reference
will be made herein to Figs. 3 - 24 of the drawings in which like numerals refer to like

features of the invention.

[0053] Structure and operation of the exemplary animal stunner 10 is shown In
general in Figs. 3 - 8 The stunner 10 includes an outer elongated hollow housing
12, an outer housiné nose or front end 14, a tail end 16, a stunning rod 40 and a
catch 20 for holding and releasing the stunning rod 40. The portion of the animal
stunner 10 having a catch is shown in detail in Figs. 7 and 8. The forward anad
rearward directions described herein are with respect to the stunner front end 14,
and inward and outward directions descrived herein are with respect to the
longitudinal axis 42.- A piston 48 surrounded by an O-ring seal 66 slides within an
inner cylindrical chamber 180 forward and rearward along axis 42, ana carries
stunning rod 40. The rearward end of stunning rod 40 ends in an outward extending
ip 46 that is alternately held and released by catch 20, and the forward end of the
stunning rod extends through head contact 18 to be driven toward the animal’s

head when the catch releases the stunning rod lip 46.

[0054] Stunner 10 may be operated by pressurized fluid, such as compressed air tor
the example shown. Outward of and shown as surrounding inner chamber 180 1Is
fire chamber 170. Compressed air can move freely and quickly between fire

chamber 170 to the region of inner chamber 180 behind piston 48 upon operation

of main valve 165. A return chamber 175 is also adjacent to, and shown as

surrounding inner chamber 180 in the example of Figs. 3 - 6. A catch piston
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chamber 188 is located adjacent and around catch piston 50, which itself holds and
releases catch 20. Chambers 170, 175, 180 and 188 may be pressurized to operate

the stunner shown, as will be described in more detail below.

[0055] A first or main trigger 146 is used to control a main handle valve 142 to the
pressurized fluid, compressed air as used herein, to initiate the sequence that fires

the stunning rod. For purposes of safety, to operate the exemplary stunner shown

there are two additional conditions that must be met before the catch mechanism

for the stunning rod is released. The head contact activator 18 located at the front
of the tool must be in contact with the animal to receive the stroke and a second or
auxiliary trigger 114 must be manualily operated. Although it is possible to construct

and operate the stunner with only one of these three, at least two, and preferably all

three, should be employed for satety.

[0056] Fig. 3 shows the animal stunner 10 with the catch 20 hold position, with
valves in the neutral position, and with the air supply pressurized and prior to firing.
An air hose (not\ shown) is attached to the supply port 140 on the main chamber
valve body 166, and main valve body 166 is pressurized by the compressed air.

Main valve 165 within valve body 166 is positioned to the right by spring (not

shown) pressure and pressure force conveyed from air passages 158 (connected to

supply port 140) through the main handle valve 142 and then through passageway
156. The main valve spool 165 in this position will pressurize via passageways 135,

162 and 164 the fire chamber 170 and also the smaller return chamber 175, both at
a slower fill rate. The stunning rod piston 48 is fully p'ressurized by air flow from fire
chamber 170 behind the piston, and retained from movement by the closed catch

20 assembly holding stunning rod lip 46, as will be explained further below. The
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main handle valve 142 is in the neutral position and not yet activated by main
trigger 146, and valve 142 is extended by spring (not shown) pressure downward, so
that the air passage via passageway 184 to the head contact 18 is vented through
the main handle valve 142. The head contact 18 is extended by spring (not snown)
pressure forward: (rightward). Any air pressure on the extend side of the catch piston
50 in chamber 188 is vented via passageways 194 through the auxiliary handie vent
116, and any air pressure In passageway 192 is vented via passageway 184 through
the head contact vent 19. The area under and behind the stunning rod piston 48 1s
vented through the main valve body 166 into the exhaust port 190. The stunner will

not fire in this position, wherein main trigger 146, auxiliary trigger 114 and head

contact 18 are not dépressed.

[0057] Fig. 4 shows the animal stunner with the catch 20 release position, with valves
142, 165, 112 and 18 in the firing position. To commenJce the firing sequence, the
main handle valve 142 is activated by the operator depressing main trigger 146 with
one hand, head contact 18 is activated by the operator pressing against the animal’s
head to move the contact rearward (leftward), and auxiliary handie valve 112 is
activated by the operator depressing auxiliary trigger 114 with the other hand. As
main handle valve moves into the upward position, air passage from the main
handle valve 142 to main valve spoo! (spring end) is exhausted via passageway ana
air passage from the main handle valve 142 to head contact 18 is pressurized via
passageway 182. Compressed air also flows via air passage 194 to the catch piston
cylinder chamber 188 after flow through the head contact valve 18, passageway 184

and passageway 192 through the auxiliary handle valve 112. As a result of head

contact 18 being depressed and auxiliary handle valve 112 being pressurized, catch
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piston 50 1Is moved‘by the compressed air in chamber 188 and extends forward
(rightward) to its limit and opens the catches 20. As a result, stunning rod 40 Is
released and moves forward (rightward) at a high rate of speed, while the air in
chamber 180 under and forward of the stunning rod piston 48 is exhausted through

nassageway 195 and the main valve body 166 exhaust port 190.

[0058] Fig. 5 shows the animal stunner 10 with the stunning rod 40 in the full
forward, end-of-stroke position. The stunning rod stroke is stopped by the annular
cushions 49 next to and inside of the nose housing 14. In this position the stunning
rod piston seal 66 extends forward and beyond the small holes 133 in the liner 181
of chamber 180 allowing air flow into the main valve reverse passage 196 to the
bottom (rightward) .end of the main valve spool 165, pressurized, commencing

moving the spool upward (leftward) against the pressure of the spring to reverse the

flow of air to the stunning rod piston 48

[0059] Fig. 6 shows the animal stunner near the end of the firing sequence with the
air in main valve 165 moved into the reverse position to retract the stunning rod, as
a result of compressed air flow from reverse passage 196 (Fig. 5). Both main handle

valve 142 and auxiliary handle valve 112 are still depressed and activated, but head

contact 18 is released from the animal’s head so that contact valve 18 returns to the
forward (rightward) position. Main valve 165 reverse passage 196 is pressurized
forcing the main valve spool to move upward (leftward) against the pressure of the
spring, so that the main valve body air flow is reversed. As this occurs, fire air
chamber 170 is exhausted through the main valve body 166 into the exhaust port

190, and air flow is reversed via passage 194 from the catch piston 50 chamber 183

through open auxiliary handle valve 112, passageways 192 and 184 and out through
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the head contact 18 vents 19 when the head contact 18 is released. The compressed
air pressure from the return chamber 175 flows via passageways 162, main valve 165

and passageway 195 into the forward (rightward) end of chamber 180 and retracts
the stunning rod 40 rearward (leftward) unti niston 48 contacts the forward end 51
of catch piston 50. As a result of the piston striking it, the catch piston 50 is
retracted rearward (leftward) into the catch cylinder 188, which closes the catches 20
by forcing them inward to capture stunning rod lip 46, so that the stunning rod 40 is

retained by the catches.

[0060] When the main handle valve 142 is returned to neutral as a result of main
trigger 146 being released and in the undepressed position (Fig. 3), air passage to
main valve spool (spring end) is again pressurized, and shifts valve 165 to its original

position. Both fire chamber 170 and return chamber 175 are again pressurized, air

passage to the nose is exhausted via vent 19, auxiliary handle valve 112 returned to
neutral as a result of auxiliary trigger 114 being released, any pressure is vented
through vent 116 of the auxiliary handle valve 112, so that air passage to the catch
piston 50 is vented two ways for safety, and will hot fire again until the firing

sequence is again started. The order of firing sequence makes no effect on tne

performance, and both triggers 146, 114 and the head contact 18 must be activated

in any order befare firing will occur.

[0061] The structure and operation of catch 20 with respect to stunning rod 40 is

shown in more detail in Figs. 7 - 24. Figs 7 - 10 show the stunning rod 40
comprising an elongated cylindrical body 44 having a longitudinal axis 4Z. A
stunning rod lip 46 is disposed on one end of the stunning rod 40. Figs. 11 - 13

show a catch piston 50 having a smooth inner bore 52 and a catch piston flange 54.
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The stunning rod 40 is axially disposed on piston 48 within the housing 12 and Is
capable of being driven forward along the longitudinal axis 42 towards the front end
of the housing 12 when pressurized air or other pneumatic fluid enters the chamber,

as described above. The stunning rod 40 shown with the forward end sized for
penetrating the animal's head, but other stunning rod designs and styles may be
employed, including those with sufficiently large diameter of the forward end to

prevent penetration of the animal being stunned.

[0062] Figs. 14 - 17 show catch 20 having a catch body 22, at the forward end a
catch end portion 26 with inward extending lips and near the rearward end an
outward extending catch flange 24. Catch 20 is mounted within the housing 12
outside of the stunning rod longitudinal axis 42 for alternately holding and releasing
the stunning rod 40. The catches 20 shown in Figs. 3 - 8 are two of four arcuate
catches that may be arrayed around axis 42 as shown in their hold position Fig. 17
and employed in the example depicted in the drawings. Fewer or more than four
catches may be employed. Catch body 22 rotates with respect to a catch pivot or
post, shown herein in the form of a catch pivot ring 60 extending around the outer
sides of the catch bodies (Figs. 7 and 8). The catch flange 24 extends outwardly
away from axis 42 and is engagable with a catch pivot ring inner lip 62 extending
inwardly from the end of the cylindrical body 64 of catch pivot ring 60 shown in Figs.
18 - 20.

[0063] As shown in Figs. 7 and 8, catch body portion 22 is pivotally mounted on

inner lip 62, between stationary catch pivot ring 60, disposed on a side away from
axis 42, and stationary catch support 30 (see also Figs. 21 - 24), disposed on a side

toward axis 42. The catch support 30 has a cylindrical body portion 36 and includes
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a circular support head 34 disposed adjacent the back portion of the housing 12 and
a circular catch support distal end 32 which is disposed within the four arcuate
catches 20. An external groove 33 is disposed in and around the outside of body 36
adjacent end 32 to receive an optional O-ring (discus'sed further below). The catch
body portion 22 is disposed on an outward side of catch support 30 away from the
stunning rod longitudinal axis 42. The catch 20 includes the end portion 26
extending from the body portion 22 toward the housing front end 14 and distal
from the catch éupbort 30. Since the example employs a plurality (four) catches
arrayed about longitudinal axis 42, each catch 20 is constructed and held between
catch pivot ring 60 and catch support 30 so that their ends 26 are normally extended
away from each other and axis 42. The catch end portion 26 is movable by catcnh
piston 50 to a hold position toward the longitudinal axis 42, where it engages
stunning rod lip 46 preventing the stunning rod 40 from being driven forward. In
the hold position catch body 22 is in contact with both the stationary catch pivot

ring 60 and the stationary catch support distal end 32.

[0064] When catch piston 50 is longitudinally moved forward (Fig. 8), as will be
described further below, the constraint placed on catch end portion 26 is removed,
and the end portion 26 moves outward to a release position away from stunning rod
lip 46 and the stunning rod longitudinal axis 42 permitting the stunning rod 40 to be
driven forward. Outward movement of catch end p'ortion 26 is caused by sliding
movement of the angle or taper between the forward portion of stunning rod lip 46
and the rearward portion of the inward facing lip of catch end portion 26, as
stunning rod 40 moves longitudinally forward. Catch end portion 26 may optionally

be assisted in being urged to spring outward by an optional catch tension O-ring or
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elastic member 28 wrapped around the body 36 of the catch support 30, in groove
33. When in the hold position (Fig. 7, O-ring or elastic member 28 is compressed by
catch body 22, so that when catch piston 50 moves forward, member 28 expands,
thereby urging the catch body 22 and end 26 away from axis 4., which assist then
reduces wear on the outer forward tapered surface of stunning rod lip 46. In this
catch end portion release position away from axis 42, catch boay 22 is in contact
with the stationary catch pivot ring 60 and out of contact with the stationary catch
support distal end 32. The catch flange 24 is engaged with the catch pivot ring inner
lip 62, allowing the catch flange 24 to be held pivotally between the catch pivot ring
inner lip 62 and the catch support cylindrical body portion 36 (Figs. 21, 23, 24),

allowing the catch 20 to pivot about the catch flange as shown in Fig. .

[0065] The catch 20 may be an arcuate section of a cylinder having an inner catch
end portion 26 and an outer flange 24. The catch 20 shown in Fig. 16 has an arc of
less than 90° as shown in Fig. 17 so that four catches 20 may be arranged
cylindrically about the longitudinal axis 42 and within the catch pivot ring 60 with
sufficient space between the catches 20 for the catches 20 to pivot on the catch
nivot ring inner lip 62 without interfering with one another. The four catches 20 are

supported from collapsing on one another by the catch support 30.

[0066] The catch pisfon 50 is disposed adjacent the catch end portion 26 on a catch
side away from the longitudinal axis. The catch piston 50 is in sliding contact with
the catch 20 adjacent the catch end portion 26 and out of contact with the catch

body portion 22. The catch piston 50 is adapted to slide in the directions of the

longitudinal axis 42 between a first, rearward position, shown in Fig. 3, urging the

catch end portion 26 toward the stunning rod lip 46 longitudinal axis 42 in the hold
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position, thereby holding and preventing the stunning rod 40 from being driven
forward, and a second, forward position, shown in Fig. 4, permitting the catch enda
portion 26 to move to the release position away from the stunning rod lip 46

longitudinal axis 42, releasing and permitting the stunning rod 40 to be driven

forward.

[0067] As described above in connection with Fig. 6, at the end of the firing
sequence piston 48 reverses direction in chamber 180, and moves rearward to strike
the forward end 51 of catch piston 50, to move it rearward and force catches 20
inward, as shown in Fig. 7. In the closed or locked position, the catch end portion 26
is fully engaged with the stunning rod lip 46, holding the stunning rod 20 from
moving forward.” The catch 20 is held in the fully engaged position by the catch
piston inner bore 52. In operation, as the firing sequence commences, the
oneumatic pressure in chamber 188 moves the catch. piston 50 forward (rightward)
toward the hdusing front end 14. Once the inner bore 52 moves forward past the
catch end portion 26, as shown in Fig. 8, the catch 20 pivots about the catch pivot
ring inner lip 62 wherein each catch end portion 26 moves outward from the
cylindrical orientation, disengaging the catch end portion 26 and the stunning rod
lip 46. In the disengaged position, the catch body portion 22 is not in contact with
the catch piston 50 or the stationary catch support distal end 32. The force of
oressurized air drives piston 48 forward and stunning rod 40 moves along the
stunning rod longitudinal axis 42 toward the housing front end 14 from the force of

the pressurized air or other pneumatic fluid.

[0068] The present invention therefore provides an improved animal stunner having

a release system which reduces wear of the moving parts controlling the operation
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of the animal stunner. The animal stunner has reduced drag on movement between
the catch and catch'piston during operation, and reduced wear on the catch and
catch piston as a result of repeated operation. The catch system for the stunning
rod is stronger and requires less replacement over extended periods of heavy

operation, thus improving operator safety and animal stunning etfectiveness.

[0069] While the present invention has been particularly described, in conjunction
with a specific préferred embodiment, it I1s evident that many alternatives;
modifications and variations will be apparent to those skilled in the art in light of the
foregoing description. It is therefore contemplated that the appended claims will
embrace any such alternatives, modifications and variations as falling within the true

scope and spirit of the present invention.

[0070] Thus, having described the invention, what is claimed is:
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Claims

1. A pneumatic animal stunner for stunning an animal comprising:

a housing having a front end;

a stunning rod within the housing and capable of being driven forward along a
longitudinal axis towards the front end of the housing;

a catcn mounted within the housing for alternately holding and releasing the
stunning rod, the catch having a body portion pivotally mounted on a catch
pivot disposed on a side away from the stunning rod longitudinal axis and an
end portion extending from the body portion toward the housing front end
and distal from the catch pivot, the catch end portion being movable
between a hold position toward the longitudinal axis preventing the stunning
rod from being driven forward and a release position away from the stunning
rod longitudinal axis permitting the stunning rod to be driven forward:

a catch piston disposed adjacent the catch end portion on a side away from the
longitudinal axis, the catch piston being in sliding contact with the catch
adjacent the catch end portion and out of contact with the catch body
portion, the catch piston being adapted to slide in the directions of the

longitudinal axis between a first position urging the catch end portion toward
the stunning rod longitudinal axis in the hold position, thereby holding and
preventing the stunning rod from being driven forward, and a second
position permitting the catch end portion to move to the release position

away from the stunning rod longitudinal axis releasing and permitting the

stunning rod to be driven forward; and
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a valve operable to control a flow of air to cause the catch piston to move from
the first position to the second position, thereby driving the stunning rod

forward along the longitudinal axis to stun an animal.

2. The pneumatic animal stunner of claim 1 wherein the catch pivot comprises a

ip extending inwardly from an end of a catch pivot body.

3. The pneumatic animal stunner of claim 2 wherein the catch body includes a
flange extending outwardly away from the longitudinal axis, the catch body flange
engaging the inwardly extending catch pivot lip to permit the catch to pivot

~ between the hold and release positions.

4. The pneumatic animal stunner of claim 1 wherein the catch pivot comprises a

ring extending around the longitudinal axis.

5. The pneumatic animal stunner of claim 4 including a plurality of catches
arranged about the longitudinal axis, each catch curved in an arc about the

longitudinal axis, the catches pivoting on the catch pivot ring.

6. A method of stunning an animal comprising:
providing a pneumatic animal stunner having a housing with a front end; a
stunning rod within the housing and capable of being driven forward along a
longitudinal axis towards the front end of the housing; a catch mounted

within the housing for alternately holding and releasing the stunning rod, the

catch having a body portion pivotally mounted on a catch pivot disposed on
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a side away from the stunning rod longitudinal axis and an end portion
extending from the body portion toward the housing front end and distal
from the catch pivot, the catch end portion being movable between a hold
position toward the longitudinal axis engaging the stunning rod and a release
position away from longitudinal axis disengaging the stunning rod; a catch
piston disposed adjacent the catch end portion on a side away from the
longitudinal axis, the catch piston being adapted to slide in the directions of
the longitudinal axis between positions toward and away from the housing
front end, and being in sliding contact with the catch adjacent the catch end
portion and out of contact with the catch body portion; and a valve operable
to control a flow of air to cause the catch piston to move from the first
position to the second position;

positioning the catch piston in a first position along the longitudinal axis away
from the housing front end, the catch piston being out of contact with the
catch body portion while urging the catch end portion toward the stunning
rod longitudinal axis in the hold position, thereby holding and preventing the
stunning rod from being driven forward; and

operating the valve to cause a flow of air to move the catch piston along the
longitudinal axis from the first position to a second position toward the
housing front end, the catch piston in the second position being out of
contact with the catch body portion while permitting the catch end portion to
move to the release position away from the longitudinal axis releasing the
stunning rod, thereby permitting the stunning rod to be driven forward along

the longitudinal axis to stun an animal.
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7. The method of claim 6 further including, after stunning the animal, permitting
the stunning rod to return to the first position wherein the catch piston in is
positioned along the longitudinal axis away from the housing front end, the catch
piston remaining out of contact with the catch body portion while urging the catch
end portion toward the stunning rod longitudinal axis in the hold position, thereby

holding and preventing the stunning rod from being driven torward until the valve is

operated.

8. The method of claim 6 wherein the catch pivot comprises a lip extending
inwardly from an end of a catch pivot body and the catch body includes a flange
extending outwardly away from the longitudinal axis, the catch body flange
engaging the inwardly extending catch pivot lip to permit the catch to pivot

between the hold and release positions while the catch piston remains out of

contact with the catch body portion.

0. The method of claim 6 wherein the catch pivot comprises a ring extending

around the longitudinal axis.

10.  The method of claim 9 including a plurality of catches arranged about the
longitudinal axis, each catch having a body portion curved In an arc about the
longitudinal axis, the catches pivoting on the catch pivot ring between the hold and

release positions while the catch piston remains out of contact with the curved catch

body portion.

11. A pneumatic animal stunner for stunning an animal comprising:
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a housing having a front end;

a stunning rod within the housing and capable of being driven forward along a
longitudinal axis towards the front end of the housing;

a catch mounted within the housing for alternately holding and releasing the
stunning rod, the catch having a body portion pivotally mounted between a
stationary catch pivot disposed on a side away from the stunning roo
longitudinal axis and a stationary catch support disposed on a side toward
the stunning rod longitudinal axis, the catch support having a distal end
extending toward the housing front end, the catch having an end portion
extending from the body portion toward the housing front end and distal
from the catch pivot, the catch end portion being movable between a hold
position toward the longitudinal axis, wherein the catch body is in contact
with both the stationary catch pivot and the stationary catch support distal
end, preventing the stunning rod from being driven forward, and a release
position away from the stunning rod longitudinal axis, wherein the catch body
is in contact with the stationary catch pivot and out of contact with the
stationary catch support distal end, permitting the stunning rod to be driven
forward:

a catch piston disposed adjacent the catch end portion on a side away from the
longitudinal axis, the catch piston being In sliding contact with the catch
adjacent the catch end portion, the catch piston being adapted to slide in the
directions of the longitudinal axis between a first position urging the catch
end portion toward the stunning rod longitudinal axis in the hold position,

thereby holding and preventing the stunning rod from being driven forward,

and a second position permitting the catch end portion to move to the
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release position away from the stunning rod longitudinal axis releasing and

permitting the stunning rod to be driven forward; and
a valve operable to control a flow of air to cause the catch piston to move from
the first position to the second position, thereby driving the stunning rod

forward along the longitudinal axis to stun an animal.

12.  The pneumatic animal stunner of claim 11 wherein the catch pivot comprises

a lip extending inwardly from an end of a catch pivot body.

13.  The pneumatic animal stunner of claim 12 wherein the catch body includes a
flange extending outwardly away from the longitudinal axis, the catch body flange
engaging the Iinwardly extending catch pivot lip to permit the catch to pivot

between the hold and release positions.

14.  The pneumatic animal stunner of claim 11 wherein the catch pivot comprises

a ring and extends around the longitudinal axis, and the stationary catch support

distal end is circular and extends around the longitudinal axis.
15.  The pneumatic animal stunner of claim 14 including a plurality of catches
arranged about the longitudinal axis, each catch curved in an arc about the

longitudinal axis, the catches pivoting on the catch pivot ring around the circular

stationary catch support distal end.

16. A method of stunning an animal comprising:
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providing a pneumatic animal stunner having a housing with a front end; a
stunning rod within the housing and capable of being driven forward along a
longitudinal axis towards the front end of the housing; a catch mounted
within the housing for alternately holding and releasing the stunning rod, the

- catch having a body portion pivotally mounted between a stationary catch
pivot disposed on a side away from the stunning rod longitudinal axis and a
stationary catch support disposed on a side toward the stunning rod
longitudinal axis, the catch support having a distal end extending toward the
housing front end, the catch having an end portion extending from the body
portion toward the housing front end and distal from the catch pivot, the
catch end portion being movable between a hold position toward the
longitudinal axis, and a release position away from the stunning rod
longitudinal axis; a catch piston disposed adjacent the catch end portion on a
side away from the longitudinal axis, the catch piston being in sliding contact
with the catch adjacent the catch end portion, the catch piston being adapted
to slide in the directions of the longitudinal axis between a positions toward
and away from the housing front end; and a valve operable to control a flow
of air to cause the catch piston to move from the first position to the second
position;

positioning the catch piston in a first position along the longitudinal axis away
from the housing front end urging the catch end portion toward the stunning
rod longitudinal axis in the hold position, wherein the catch body is in contact
with both the stationary catch pivot and the stationary catch support distal

end, thereby holding and preventing the stunning rod from being driven
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forward, the catch piston being in sliding contact with the catch adjacent the
catch end portion; and

operating the valve to cause a flow of air to move the catch piston along the
longitudinal axis from the first position to a second position toward the
housing front end wherein the catch body is Iin contact with the stationary
catch pivot and out of contact with the stationary catch support distal end,
the second position permitting the catch end portion to move to the release
position away from the longitudinal axis releasing and permitting the
stunning rod to be driven forward along the longitudinal axis to stun an

animal.

17. The method of claim 16 further including, after stunning the animal,
permitting the stunning rod to return to the first position wherein the catch piston in
Is positioned along the longitudinal axis away from the housing front end, the catch
piston urging the catch end portion toward the stunning rod longitudinal axis in the
hold position and the catch body into contact with the stationary catch support
distal end, thereby holding and preventing the stunning rod from being driven

forward until the valve is operated.

18.  The method of claim 16 wherein the catch pivot comprises a lip extending
inwardly from an end of a catch pivot body and the catch body includes a flange

extending outwardly away from the longitudinal axis, the catch body flange
engaging the inwardly extending catch pivot lip to permit the catch to pivot
between the hold and release positions while the catch body moves into and out of

contact with the stationary catch support distal end, respectively.
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19.  Tne method of claim 16 wherein the catch pivot comprises a ring and extends
around the longitudinal axis, and the stationary catch support distal end is circular

and extends around the longitudinal axis.

20.  The method of claim 19 including a plurality of catches arranged about the
longitudinal axis, each catch having a body portion curved in an arc about the
longitudinal axis, the catches pivoting on the catch pivot ring between the hold and

release positions while the catch body moves into and out of contact with the

stationary catch support distal end, respectively.

21. A pneumatic animal stunner for stunning an animal comprising:

a housing having a front end;

a stunning rod within the housing and capable of being driven forward along a
longitudinal axis towards the front end of the housing;

a catch mounted within the housing for alternately holding and releasing the
stunning rod, the catch having a body portion pivotally mounted between a
stationary catch pivot disposed on a side away from the stunning rod
longitudinal axis and a stationary catch support disposed on a side toward
the stunning rod longitudinal axis, the catch support having a distal end
extending toward the housing front end and an elastic member adjacent the
catch support distal end, the catch having an end portion extending from the
body portion toward the housing front end and distal from the catch pivot,
the catch end portion being movable between a hold position toward the

longitudinal axis, preventing the stunning rod from being driven forward, and
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a release position away from the stunning rod longitudinal axis, assisted by
the elastic member, permitting the stunning rod to be driven forward,;

a catch piston disposed adjacent the catch end portion on a side away from the
longitudinal axis, the catch piston being in sliding contact with the catch
adjacent the catch end portion, the catch piston being adapted to slide in the
directions of the longitudinal axis between a first position urging the catch
end portion toward the stunning rod longitudinal axis in the hold position,
thereby holding and preventing the stunning rod from being driven forward,
and a second position permitting the catch end portion to move to the
release position away from the stunning rod longitudinal axis, assisted by the
elastic member, releasing and permitting the stunning rod to be driven
forward; and

a valve operable to control a flow of air to cause the catch piston to move from
the first position to the second position, thereby driving the stunning rod

forward along the longitudinal axis to stun an animal.

22.  The pneumatic animal stunner of claim 21 wherein the catch pivot comprises

a lip extending inwardly from an end of a catch pivot body.

23.  The pneumatic animal stunner of claim 22 wherein the catch body includes a
flange extending outwardly away from the longitudinal axis, the catch body flange
engaging the inwardly extending catch pivot lip to permit the catch to pivot

between the hold and release positions.
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24.  The pneumatic animal stunner of claim 21 wherein the catch pivot comprises
a ring and extends around the longitudinal axis, and the stationary catch support

distal end is circular and extends around the longitudinal axis.

25.  The pneumatic animal stunner of claim 24 including a plurality of catches
arranged about the longitudinal axis, each catch curved in an arc about the
longitudinal axis, the catches pivoting on the catch pivot ring around the circular

stationary catch support distal end.

26. A method of stunning an animal comprising:
providing a pneumatic animal stunner having a housing with a front end; a
stunning rod within the housing and capable of being driven forward along a
longitudinal axis towards the front end of the housing; a catch mounted
within the housing for alternately holding and releasing the stunning rod, the
catch having a body portion pivotally mounted between a stationary catch
pivot disposed on a side away from the stunning rod longitudinal axis and a
stationary catch support disposed on a side toward the stunning rod
longitudinal axis, the catch support having a distal end extending toward the
housing front end and an elastic member adjacent the catch support distal

end, the catch having an end portion extending from the body portion

toward the housing front end and distal from the catch pivot, the catch end
portion being movable between a hold position toward the longitudinal axis,

and a release position away from the stunning rod longitudinal axis; a catch
piston disposed adjacent the catch end portion on a side away from the

longitudinal axis, the catch piston being in sliding contact with the catch
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adjacent the catch end portion, the catch piston being adapted to slide in the
directions of the longitudinal axis between a positions toward and away from
the housing front end; and a valve operable to control a flow of air to cause
the catch piston to move from the first position to the second position;

positioning the catch piston in a first position along the longitudinal axis away
from the housing front end urging the catch end portion toward the stunning
rod longitudinal axis in the hold position, thereby holding and preventing the
stunning rod from being driven forward, the catch piston being in sliding
contact with the catch adjacent the catch end portion; and

operating the valve to cause a flow of air to move the catch piston along the
longitudinal axis from the first position to a second position toward the
housing front end, the second position permitting the catch end portion to
move to the release position away from the longitudinal axis, assisted by the
elastic member, releasing and permitting the stunning rod to be driven

forward along the longitudinal axis to stun an animal.

27.  The method of claim 26 further including, after stunning the animal,
permitting the stunning rod to return to the first position wherein the catch piston in
IS positioned along the longitudinal axis away from the housing front end, the catch
piston urging the catch end portion toward the stunning rod longitudinal axis in the
hold position and the catch body into contact with the stationary catch support
distal end, thereby holding and preventing the stunning rod from being driven

forward until the valve is operated.
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28.  The method ot claim 26 wherein the catch pivot comprises a lip extending
inwardly from an end of a catch pivot body and the catch body includes a flange
extending outwardly away from the longitudinal axis, the catch body flange
engaging the inwardly extending catch pivot lip to permit the catch to pivot
between the hold and release positions while the catch body moves into and out of

contact with the stationary catch support distal end, respectively.

29.  The method of claim 26 wherein the catch pivot comprises a ring and extends
around the longitudinal axis, and the stationary catch support distal end is circular

and extends around the longitudinal axis.

30.  The method of claim 29 including a plurality of catches arranged about the
longitudinal axis, each catch having a body portion curved in an arc about the
longitudinal axis, the catches pivoting on the catch pivot ring between the hold and
release positions while the catch body moves into and out of contact with the

stationary catch support distal end, respectively.
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