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TARGET LAUNCHER HAVING VERSATILE 
MOUNTING CONFIGURATIONS 

BACKGROUND OF THE INVENTION 

The invention relates generally to target launchers for 
launching practice targets such as archery targets and “clay 
pigeons” for skeet shooting. 
An example of a prior art target launcher is disclosed in 

Freeland et al US. Pat. No. 4,699,116 titled “Multiple Arm 
Target Launcher.” 

SUMMARY OF THE INVENTION 

In one aspect, a target launcher is provided, Which com 
prises a pair of spaced-apart triangular frame members. Each 
of the frame members includes a nominally vertical mounting 
leg having an upper end and a loWer end, as Well as a mount 
ing side, a nominally horizontal upper leg joined to the upper 
end of the vertical mounting leg and extending in a direction 
aWay from the mounting side of the vertical mounting leg to 
a far end of the horizontal upper leg, and a diagonal leg 
extending betWeen and joined respectively to the far end of 
the horizontal upper leg and the loWer end of the vertical 
mounting leg, and de?ning a junction of the diagonal leg With 
the horizontal upper leg. The target launcher additionally 
comprises a pivot element supported by the spaced-apart 
frame members in the general location of the junctions of the 
diagonal legs With the horizontal upper legs; a target throWing 
arm supported betWeen the triangular frame members, the 
target throWing arm having ?rst and second ends, a pivot point 
intermediate the ?rst and second ends connected to the pivot 
element, a target holder adjacent the ?rst end, and an elastic 
device attachment at the second end, the target throWing arm 
pivoting about the pivot point betWeen a cocked position and 
a throWing position; an elastic device connected to the an 
elastic device attachment for urging the target throWing arm 
from the cocked position to the throWing position; a control 
lable latch for holding the target throWing arm in the cocked 
position and for releasing the target throWing arm When a 
target is to be launched; and a latch-engaging element 
attached to the target throWing arm near the ?rst end thereof, 
the latch-engaging element including a substantially horizon 
tal segment supported beloW the target throWing arm When 
the target throWing arm is in the cocked position. The con 
trollable latch in turn includes a latch receiver including a pair 
of spaced-apart side plates each de?ning a “V” guide opening 
con?gured at the bottom to receive the horizontal segment, a 
pivot element beloW the bottom of the “V” guide openings, 
the pivot element de?ning a pivot axis perpendicular to and 
extending betWeen the side plates, and a generally “C” shaped 
pivotable keeper located in betWeen the side plates, the piv 
otable keeper having a loWer pivot point cooperating With the 
pivot element, an upper segment-engaging surface, and an 
actuator arm extending perpendicularly to the pivot axis. 

In another aspect, a target launcher system is provided, 
Which comprises at least one target launcher including a pair 
of spaced-apart frame members, each of the frame members 
in turn including a nominally vertical mounting leg having an 
upper end and a loWer end, as Well as a mounting side; at least 
one right-angled mounting adapter having a mounting 
adapter insert leg oriented horizontally and receivable in a 
trailer hitch receiver attached to a vehicle, and a support leg 
oriented vertically; and at least one mounting plate for secur 
ing the vertical mounting legs of the at least one target 
launcher to the support leg of the right-angled mounting 
adapter. 
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2 
In yet another aspect, a target launcher system set capable 

of a plurality of con?gurations is provided. The set comprises 
a plurality of target launchers, each of the target launchers 
including a pair of spaced-apart frame members, each of the 
frame members in turn including a nominally vertical mount 
ing leg having an upper end and a loWer end, as Well as a 
mounting side; a plurality of right-angled mounting adapters, 
each of the right-angled mounting adapters having a mount 
ing adapter insert leg oriented horizontally and receivable in 
a trailer hitch receiver attached to a vehicle, and a support leg 
oriented vertically; a plurality of mounting plates for securing 
the vertical mounting legs of the target launchers to the sup 
port legs of the right-angled mounting adapters; a receiver 
expansion bar oriented horizontally and having an expansion 
bar insert leg extending from the receiver expansion bar at a 
right-angled and oriented horizontally, the expansion bar 
insert leg receivable in a trailer hitch receiver attached to a 
vehicle, and the receiver expansion bar having a pair of end 
expansion receivers and an intermediate expansion receiver 
in the form of holloW square sleeves extending from the 
receiver expansion bar at right angles and oriented horizon 
tally, the expansion receivers having openings facing gener 
ally in the opposite direction compared to the expansion bar 
insert leg; a pair of ground support extensions receivable in 
respective ones of the pair of end receivers; and a vertical 
receiver extender having an extender insert leg oriented hori 
zontally and receivable in the intermediate expansion 
receiver, an extension segment extending upWardly from the 
extender insert leg to an extension segment upper point, and 
an extender receiver oriented horizontally and attached to the 
extension segment upper point. The set is capable of a plural 
ity of con?gurations. In particular, the set is capable of a 
vehicle mount con?guration With the mounting adapter insert 
leg of one of the mounting adapters received in the trailer 
hitch receiver, and at least one of the target launchers secured 
to the support leg of the one of the mounting adapters via at 
least one of the mounting plates. The set is capable of an 
expanded vehicle mount con?guration With the expansion bar 
insert leg received in the trailer hitch receiver, the mounting 
adapter insert legs of a plurality of the mounting adapters 
received in corresponding ones of the expansion receivers, 
and a plurality of target launchers secured to corresponding 
support legs of the plurality of mounting adapters. The set is 
capable of a ground stand con?guration With the pair of 
ground support extensions received in respective ones of the 
pair of end receivers, the extender insert leg received in the 
intermediate expansion receiver, the mounting adapter insert 
leg of one of the mounting adapters received in the extender 
receiver, and at least one of the target launchers secured to the 
support leg of the one of the mounting adapters via at least one 
of the mounting plates. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational vieW of a single target launcher 
embodying the invention mounted to a trailer hitch receiver 
attached to the rear of a vehicle, With the throWing arm of the 
target launcher cocked and an archery target in position to be 
launched; 

FIG. 2 is a three-dimensional vieW of the target launcher 
and vehicle of FIG. 1, generally in a direction toWards the left 
rear comer of the vehicle; 

FIG. 3 is a side elevational vieW of a single target launcher 
and vehicle of FIG. 1 and in the same orientation as FIG. 1, 
except that the throWing arm is in the throWing (or throWn) 
position, the target having been launched; 
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FIG. 4 is a three dimensional vieW of a right-angled mount 
ing adapter in isolation; 

FIG. 5 is a three-dimensional vieW in the same orientation 
as FIG. 2 showing a right-angled mounting adapter received 
in the trailer hitch receiver, and a mounting plate attached to 
the right-angled mounting adapter and oriented vertically, in 
preparation for attachment of the target launcher itself; 

FIG. 6 is an enlarged side elevational vieW shoWing the 
latch portion of the FIG. 1 target launcher, With the throWing 
arm of the target launcher cocked; 

FIG. 7 is an enlarged side elevational vieW like that of FIG. 
6, but With the throWing arm released from the latch, corre 
sponding to the throWing (or throWn) position of FIG. 3; 

FIG. 8 is a cross-sectional vieW taken on line 8-8 of FIG. 6; 
FIG. 9 is a three-dimensional vieW like that of FIG. 5 

shoWing a right-angled mounting adapter received in the 
trailer hitch receiver, but With tWo mounting plates attached to 
the right-angled mounting adapter and oriented horizontally, 
in preparation for the attachment of a pair of target launchers; 

FIG. 10 is a three dimensional vieW like that of FIG. 2, but 
With a pair of target launchers attached to the tWo mounting 
plates shoWn in FIG. 9; 

FIG. 11 is a three-dimensional vieW shoWing a receiver 
expansion bar by itself received in the trailer hitch receiver; 

FIG. 12 is a top plan vieW shoWing six target launchers 
(organized as three pairs) mounted to a trailer hitch receiver 
attached to the rear of a vehicle, employing the receiver 
expansion bar of FIG. 11, three right-angled mounting adapt 
ers, and six mounting plates (organized as three pairs) ori 
ented horizontally; 

FIG. 13 is a three-dimensional vieW of a ground stand 
embodying the invention, employing the receiver expansion 
bar also shoWn in FIG. 11 but as part of the ground stand, With 
a vertical receiver extender and ground support extensions in 
place; 

FIG. 14 is a three dimensional vieW of the vertical receiver 
extender in isolation; 

FIG. 15 is a top plan vieW of a complete assembly including 
the ground stand and vertical receiver extender, a right-angled 
mounting adapter, tWo mounting plates oriented horizontally, 
and tWo target launchers oriented in opposite directions; 

FIG. 16 is a three dimensional vieW shoWing a single 
sleeve adapter tree With offset sleeve in isolation; 

FIG. 17 is an end elevational vieW shoWing the single 
sleeve adapter tree With offset sleeve mounted to mounted to 
the trailer hitch receiver attached to the rear of the vehicle; 

FIG. 18 is an end elevational vieW With a cocked target 
launcher in place in an offset position for throWing clay 
pigeons attached to the single-sleeve adapter tree With offset 
sleeve of FIG. 17, also employing a right-angled mounting 
adapter received in the sleeve of the adapter tree, and a mount 
ing plate attached to the right-angled mounting adapter; and 

FIG. 19 is an end elevational vieW With four cocked target 
launchers in place (organized as tWo pairs) in the offset posi 
tion for throWing clay pigeons attached to a double-sleeve 
adapter tree, also employing tWo right-angled mounting 
adapters received in the sleeves of the adapter tree, and four 
mounting plates (organized as tWo pairs) attached to the right 
angled mounting adapters. 

DETAILED DESCRIPTION 

Various embodiments of the invention are disclosed herein 
including a target launcher 20; a target launcher system 
including at least one target launcher 20 and a number of other 
components, described in detail hereinbeloW, Which facilitate 
a variety of mounting con?gurations, including vehicle 
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4 
mount and ground stand con?gurations; and a target launcher 
system set capable of a plurality of con?gurations, the set 
likeWise comprising a plurality of components and elements 
described in detail hereinbeloW. 

Referring ?rst to FIGS. 1-3, the target launcher 20 is shoWn 
in a vehicle mount con?guration 22 mounted to a conven 
tional sleeve-like trailer hitch receiver 24 securely attached to 
the rear of a vehicle 26. Attachment to the vehicle 26 results 
in a launching platform Which remains stable notWithstand 
ing the forces involved. The trailer hitch receiver 24, as is Well 
knoWn, is intended to receive a draWbar (not shoWn) Which in 
turn supports a hitch ball (not shoWn) . A conventional pull pin 
28 is employed in combination With the trailer hitch receiver 
24 to secure Whatever element is received in the sleeve-like 
trailer hitch receiver 24. In the FIG. 1 embodiment, a right 
angled mounting adapter 30 is received in the trailer hitch 
receiver 24, rather than a draWbar (not shoWn). 
The right-angled mounting adapter 3 0 is shoWn in isolation 

in FIG. 4, and includes an insert leg 32 Which in the embodi 
ment of FIGS. 1-3 is oriented horizontally, and is receivable in 
the trailer hitch receiver 24. A support leg 34 is oriented 
vertically in the embodiment of FIGS. 1-3. The legs 32 and 34 
are made of steel square tubing, Welded together, and rein 
forced by a gusset 36 Where joined. An aperture 38 is provided 
in the insert leg 32 through Which the pull pin 28 passes. A 
pair of mounting apertures 40 and 42 are provided in the 
vertical support leg 34. 

FIG. 5, Which is in the same orientation as FIG. 2, is a 
three-dimensional vieW shoWing the right-angled mounting 
adapter 30 of FIG. 4 received in the trailer hitch receiver 24. 
A mounting plate 44 is attached to the right-angled mounting 
adapter 30 employing a pair of bolts 46 and 48 passing 
through apertures in the mounting plate 44 and through the 
mounting apertures 40 and 42 in the mounting adapter sup 
port leg 34. The mounting plate 44 is oriented vertically in 
preparation for attachment of a single target launcher 20, the 
con?guration FIGS. 1-3. 

In FIGS. 1-3, the target launcher 20 is oriented for throWing 
archery targets, such as the archery target 60 Which, in an 
exemplary embodiment, comprises a disk made by laminat 
ing circular sheets of corrugated cardboard to each other. For 
archery target practice, the target 60 is throWn in a manner 
such that the target rotates about a horizontal axis, either in a 
trajectory through the air (as a Wing target), or bouncing and 
rolling along the ground (as a ground roller). HoWever, as is 
described hereinbeloW With reference to FIGS. 16-19, the 
target launcher 20 alternatively may be oriented quite differ 
ently for throWing “clay pigeons” for skeet (shotgun) target 
practice, Where the axis of rotation of a target is more nearly 
vertical. Accordingly, it Will be appreciated that, in the 
description and claims hereinbeloW, terms such as “vertical” 
and “horizontal” are employed in a nominal sense for conve 
nience With reference to a target launcher 20 oriented as 
shoWn in FIGS. 1-3. The same target launcher may be 
mounted in other orientations, in Which case an element 
described as, for example, “vertical” With reference to FIGS. 
1-3 may have some other orientation. 

Thus, and referring again to FIGS. 1-3, the target launcher 
20 more particularly includes a pair of spaced-apart triangular 
frame members 62 and 64. The triangular frame members 62 
and 64 are essentially identical to each other and the elements 
thereof are described herein With reference to representative 
triangular frame member 62. The triangular frame members 
62 and 64 are formed generally of steel square tubing, and are 
of Welded construction. 
The representative frame member 62 includes a vertical 

mounting leg 66 having a mounting side 68, as Well as an 
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upper end 72 and a lower end 74. When the target launcher 20 
is assembled in the con?guration of FIGS. 1-3, the vertical 
mounting leg 66 is attached to the mounting plate 44 With the 
mounting side 68 against the mounting plate 44, and secured 
by four attachment bolts 70. 

The frame member 62 additionally includes a nominally 
horizontal upper leg 80 joined such as by Welding to the upper 
end 72 of the vertical mounting leg 66, and extending in a 
direction aWay from the mounting side 68 of the vertical 
mounting leg 66 to a far end 82 of the horizontal upper leg 80. 
A diagonal leg 84 extends betWeen and is joined respectively 
to the far end 82 of the horizontal upper leg 80 and the loWer 
end 74 of the vertical mounting leg 66. A junction 86 is 
de?ned Where the diagonal leg 84 is joined to the far end 82 of 
the horizontal leg 80. 
A pivot support extension 88 extends generally upWardly 

from the junction 86. In the illustrated embodiment, the pivot 
support extension 88 is simply an integral continuation of the 
diagonal leg 84. 
A pivot element 90 is supported by the spaced-apart trian 

gular frame members 62 and 64 in the general location of the 
junctions of the diagonal legs With the horizontal upper legs. 
More particularly, in the illustrated embodiment, the pivot 
element 90 is on the pivot support extension 88 and comprises 
a bolt 90. 
A target throWing arm 92 is supported betWeen the trian 

gular frame members 62 and 64. The throWing arm 92 has ?rst 
and second ends 94 and 96, and a pivot point 98 intermediate 
the ?rst and second ends 96. More particularly, the pivot point 
98 is near but spaced from the second end 96. The pivot point 
98 cooperates With the pivot element 90 and comprises, for 
example, a horizontal aperture 98 through the throwing arm 
92. The portion of the throWing arm 92 With the horizontal 
aperture 98 is made of solid one-inch square key stock, and 
the pivot point/ aperture 98 is lined With a bronze bushing (not 
shoWn). Spacers (not visible in the draWings) are provided on 
either side of the throWing arm 92 to center the throWing arm 
92 betWeen the tWo frame members 62 and 64, With the pivot 
element bolt 90 passing through the spacers. The length of the 
pivot support extension 88 and the positioning of the pivot 
element 90 are such that, in the cocked position illustrated in 
FIGS. 1 and 2, the target throWing arm 92 is located above and 
generally parallel to the horizontal upper legs 80 of the trian 
gular frame members 62 and 64. 

During operation, the target throWing arm 92 pivots about 
the pivot point 98 betWeen a cocked position as depicted in 
FIGS. 1 and 2 and a throWing (or throWn) position as depicted 
in FIG. 3. A cocking handle 100 is provided at the ?rst end 94 
of the throWing arm 92 to facilitate cocking the throWing arm 
92 by moving it to the cocked position of FIGS. 1 and 2.A pair 
of safety ?ags 104 and 106 are received in sockets 108 and 
110 attached to the horizontal upper legs 80 of the triangular 
frame members 62 and 64 to keep an area clear prior to the 
throWing arm 92 pivoting forcibly to the throWing (or throWn) 
position of FIG. 3. 

For urging the target throWing arm 92 from the cocked 
position of FIGS. 1 and 2 to the throWing (or throWn) position 
of FIG. 3, an elastic device attachment 112 is provided at the 
second end 96 of the throWing arm 92. An elastic device 114, 
in the form of a coiled steel spring 114, also termed a main 
spring 114, is connected to the elastic device attachment 112. 
More particularly, a main spring link 116 is pivotally con 
nected to the elastic device attachment 112, and a loWer 
spring attachment and adjustment assembly 118 is attached to 
the diagonal legs 84 near the loWer ends of the diagonal legs 
84. The main spring 114 is in tension, and extends betWeen 
the main spring link 116 and the loWer spring attachment and 
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6 
adjustment assembly 118. The loWer spring attachment and 
adjustment assembly 118 includes a main spring tension 
bracket 120 bolted to the diagonal legs 84 of the tWo triangu 
lar frame members 62 and 64, and a main spring eyebolt 122 
having a threaded end Which passes through an aperture in the 
main spring tension bracket 120. For adjustment of spring 
tension, a threaded tension adjustment knob 124 engages a 
main spring eyebolt on the loWer side of the main spring 
tension bracket 120. 

A controllable latch, generally designated 126 and 
described hereinbeloW With reference to FIGS. 6-8, is pro 
vided for holding the target throWing arm 92 in the cocked 
position of FIGS. 1 and 2, and releasing the target throWing 
arm 92 When a target is to be launched, alloWing force of the 
main spring 114 to pivot the throWing arm 92 to the throWing 
(or throWn) position of FIG. 3. A latch engaging element 128 
is attached to the underside of the target throWing arm 92 
toWards the ?rst end 94 With the cocking handle 100. In the 
illustrated embodiment the latch engaging element 128 com 
prises an eyebolt With a triangular head. 
A target holder 130 is attached to the target throWing arm 

92 near the ?rst end 94 for holding the target 60 prior to 
launch. The target holder 130 more particularly comprises a 
pair of metal plates 134 and 136 bolted to opposite sides of the 
target throWing arm 92 and extending upWardly, de?ning a 
space for the target 60 in betWeen and on top of the throWing 
arm 94. To facilitate a desirable degree of frictional engage 
ment With the target 60, strips 138 of “hook” material 
intended as part of a hook-and-loop fastener are adhesively 
attached to facing inside surfaces of the metal plates 134 and 
136. Alternatively, circular pieces of indoor/outdoor carpet 
(not shoWn) may be employed. Those strips of “hook” mate 
rial 138 or carpet provide su?icient frictional engagement to 
hold the target 60 in place prior to launch and, yet alloW 
release of the target 60 When the throWing arm 92 pivots 
driven by the force of the main spring 114. Target trajectory is 
controlled by positioning of the target 60 along the throWing 
arm 92. Archery targets placed back toWards the cocking 
handle 100 as illustrated in FIGS. 1 and 2 have a relatively 
more vertical trajectory (but, nevertheless, are throWn out 
aWay from the target launcher 20 With a trajectory that has a 
horizontal component) When launched as Wing targets. 
Archery targets placed forWard near the pivot point 98 have a 
?atter trajectory When launched, including ground rollers. To 
facilitate a range of target positions, additional attachment 
apertures 140 and 142 are provided on the middle plates 134, 
136 and throWing arm 92, respectively, so that the target 
holder 130 can optionally be positioned closer to the pivot 
point 98. 

With reference noW to FIGS. 6-8, the controllable latch 126 
is bolted to a latch base plate 160 secured to the undersides of 
the horizontal upper legs 80 of the triangular frame members 
62 and 64. The latch engaging element 128 includes a hori 
zontal segment 162 supported beloW the target throWing arm 
92 When the target throWing arm 92 is in the cocked position 
of FIGS. 1, 2, 6 and 8. Although the latch engaging element 
128 preferably comprises a triangular eyebolt With a Well 
de?ned horizontal segment 162, it Will be appreciated a round 
eyebolt may as Well be employed, in Which case the substan 
tially horizontal segment 162 takes the form of a small arc of 
a circle. 

The controllable latch 126 itself includes a latch receiver 
164, in turn including a pair of spaced-apart side plates 166 
and 168 each de?ning a “V”, guide opening 170 con?gured at 
the bottom to receive the horizontal segment 162. The side 
plates 166 and 168 are bolted to the latch base plate 160. 












