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This: invent,ioni_,pentafins to- target traps; such
as- are used: for throwing: targets known: as clay
pigeons, and more particularly to power driven
target traps: adapted- to: vary automatically the
angle at which: the -targets are thrown:

In- the art of shootmg targets of the clay
pigeon: type; it- is-desirable that the shooter be
unable to anticipate: dlrectmn of flight of suc-
cessive targets. Heretofore, some traps: designed
to prevent such antlelpa,tmn by- the shooter by
throwing targets at- random: angles have em-
ployed chance wheels for the purpose while others
have depended upon:- the random motion of cer-
tam of the trap- elements The- ut1hzat1on of
power operation instead- of- -manual operation
with such traps.complicates the ‘mechanism: nec-
essary. For example in-such trapq the- throw-
ing arm is usually. operated: by a stlong spring
Whlch must- be: cocked -or: energized prior to the

firing time and- the power: requu‘emenu for this 2

purpose is thus 1nterm1ttent Prior devmes have
therefore either opera.ted the electrlc motor n-
termlttently, yvhlch~1s unsatlsfa,ctory among: other
things from.the. standpoint that; the motorvmust
on each-cocking stroke start under dead load-with-

the attendmg hea vyear or ut111zed comphca,ted"

“'to- connect a continuously
running motor to-the:cocking and angle chang-
ing mechanisms. e motor ord-ina,ril : runs.@t
a speed greater than the |
and it has. been. necessar: to employ speed re-
ducing gears and 'he hke which uniess masswely
and.ponderously built have Heen subjech to- rapid
wear.

clutches and. the I

and dependablllty of Operation.: A further ‘obj eet

is to provide-novel means-for: transmitting: powér

fromr- o spring’ to - a-targét throwing arm.: - Arstll
further object-is'to*provide:d: trap~with-improved:

W
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¥ 45

means- for positioning-the-target on:thes throwing 50

arm, means- for- adjusting. for. the- influience’ of:
wind: on-the: directioit of-the- target; and means’
fcr effecting - smooth:: operation’ of: the: trap
throughout the- cockmgr and- throwing:eycle:

The foregoing objects and advantages, as well 55

as others Wh1ch may become apparent from the
detail. descnptmn hereinafter, are accomphshed
in- accordance with this invention by providing
a target trap of novel construction as set forth
herebelow The driving power for the trap is
transm1tted from an electric motor to the cock-
ing mechanism and the target throwing angle
changrng mechanism; through differential gear-
ing. The motor eontinuously rotates one gear in
the epicyclic train, another gear drives the cock-
ing mechanism and still another gear operates
the angle chahging mechanism: The construc-
tion is such that the gear driving the cocking
mecha,n_lsm is held stationary while the trap is
in eocked position and the gear operating the
angle changing mecharusm is held stationary
during the cockmg operation.  The target car-
rier er throwing arm- is-mounted for rotation by
a shaft which has: on its end a craak fastened
to one end of a stronCr spring. The gear above
referred- to. as_driving” the ceckmg mechamsm
rofates the shaft- to tension: the spring until the
crank arm-is Just past dead center, beyond Wmch
pomt the shaft is turned ahead of the gear by
the spring unti reachmg cocked position where-
upon: the gear is- stopped. The trap is main-~
tained in cockedr position by a sear controlled
by an. electrxcally operated tr1gger mechamsm
rotatlon of the gear operatmrr the angle chang—
ing mechamsm is- automatmally started. This
angle changmg gear rotates a- disk having an
eccentrlcally mounted 11nli connected to the
frame supporting the throwing arm, so that the
irame and-throwing arm. are continuously oscil-
lated in a substantmlly horrzontal plane while
the trap is _in-cocked- pos1t1on The target is
placed on the throwing arm and is launched by
action of the spring: when the:switch controlling
the trigger mechanism: is- turned- on.. The direc~
tion taken by the target is determined by the
position to which the: frame has oscillated at the
time this- sthch is- closed.

The mechanism- permitting: alternate rotatmn
of the driving gear and- angle changing géar is’
50 designed- and constructed as to introduce a
variation. in- the time at-which rotation: of the’
angle changing: gear is initiated after the trap
is-in -cocked- position: This makes: it irnpossible
f01 the shooter: to ant1c1pate the: position- of’ the
frame-and consequent-target-launching direction:
Dur1ng the target launching. and cocking:- opera-~
tions: the throwing arm: undergoes completé:
revolutlon making- it unnecessary to reverse the
direction of motion in order to cock the trap.
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An adjustment is provided for varying the ec-
centricity with which the link is mounted on the
angle changing disk so that the angle through
which the frame oscillates can be increased or
decreased af will. The effective length of the
link is also adjustable so that the angle through
which the frame oscillates can be shifted to the
right or to the left at will to compensate for
the effect of a side-wind on the direction of
flicht of the targets. -An adjustable stop for
positioning targets on the throwing arm like-
wise permits a limited shifting of the angle over
which the targets are thrown, but is provided
primarily for the purpose of leveling the target
flight.  There is also an adjustment for varying
the angle at which the plane in which the throw-
ing arm revolves deviates from the horizontal so
that the elevation of the target flight can he
varied at will. A recoil shubber is utilized to
minimize shock beitween moving parts of the trap
occasioned by the spring operation of the throw-
ing arm, thereby decreasing wear on the parts
and improving the smoothness of operation.

Having indicated in the foregoing in a gen-
eral way the nature and substance of this in-
vention, there follows a more detailed descrip-
tion of a preferred embodiment thereof with ref-
erence to the accompanying drawing in which:

Figure 1 is a plan view of a trap illustrating
an embodiment of this invention,

Figure 2 is a side elevational view of the trap
of PFigure 1,

Figure 3 is a fragmentary elevational section
of the trap taken at line III-—IIT of Figure 1
for the main body of the frap and at line a—a
for the upper structure including the target car-
rier support, target carrier arm, and target car-
rier,

Figure 4 is a fragmentary plan view taken at
line IV—IV of Figure 2 with parts of some of
the elements broken away for clarity,

Figure 5 is a side elevational view of the angle
changing adjustment mechanism of the trap,

Figure § is an exploded perspective view of
the-angle changing mechanism of Figure 5,

Figure 7 is a vertical sectional view of the
recoil snubber of this embodiment taken on the
center line or axis of the snubber,

Figure 8 is a plan view partly and cross sec-
tion at the line VIII—VIII of Figure 2, illustrat-
ing the target carrier in cocked position and
release mechanism on the target carrier support,

Figure 9 is a perspective view illustrating the
device for positioning the target on the target
carrier,

Figure 10 is 5 fragmentary sectional view taken
at X—X of Figure 2 illustrating the universal
joint connecting the target carrier to the main
drive shaft,

Figure 11 is a diagrammatic view illustrating
the electrical control system of this embodiment,
and

Figure 12 is a plan view illustrating a washer
utilized in mounting the target carrier.

Referring to the drawing, Figures 1 and 2, the
trap has a base | on the rear end of which is
mounted an electric motor 2. A gear housing
3, which encloses the entire gear mechanism, is
attached to base | by means of gear housing
support 4. On frame 8§, which is journaled dor
oscillatory movement about & vertical axis on
the forward portion of housing 3, there is
mounted the carrier arm support 6. The car-
rier arm 1, Figure 3, is mounted on shaft 18
which is journaled in the carrier arm support
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6. The target carrier or throwing arm 8 hav-
ing a carrier rail 9 is mounted on the carrier
arm T by means of rubber grommets {6, grommet
bushings 11, carrier bolt 12, washer i3, nuts 14,
and carrier shaft 15, which is threaded at its
upper end 8.  The carrier shaft 18 is provided
pelow the threaded portion with fiats 16 which
prevent any rotary movement of the carrier arm
1 about the shait 15, the shatt {5 bemg pro-
vided with shoulders i1 against which the car-
rier arm is held by the nut i4. The use of the
rubber grommets in mounting the target carrier
8 to the carrier arm 1 provides some resilience
in the mounting, the grommets tending to take
some -of the shock occasioned by rovation and
suaden stopping of the target carrier § during
a firing and cocking operation.

The washer 13 is aesigned to prevent lock nuts
{4 from working loose as & result.of the oscil-
latory action of the target carrier 8. The washer
13, ¥1gure 12, is a sheet metal stamping having
perforations {800 for receiving carrier bolt (2
and end 18 of shaft §8, opemung {301, and ears
isu2. The ears (302 are vurned up aganst the
flai sides of nuts i4 aiter they have been prop-
erly tightened. Since both boit 12 and shaft
end iv pass through the washer {3, it is not
free to turn about esther one and the turned up
ears {302 make it impossible tor nuts 14 to work
lpose. The ears fsvZ may be extensions within
operung 136t of the stampmg 13, 1f so desired,
insteaa of extenslons irom the ends as illus-
trated. "vhe carrier shait 15 is connected to the
maun shait 28 naving a vertical axis by a univer-
sal joumt so that the elevation of the target
carrier can be adjusted. .

The carrier shart iv, kigures 3 and 190, passes
through the carrier arm support § and at ivs bot-
tom 15 proviced with a flange {8 and a blade
exgension 2y having a notch 2§ formng part of
the universal joint. ‘The biade extension 2@ fits
into a groove 23 in a ball z2, The ball 22 is also
proviaed with a groove 2z at right angles to groove
23. The main shaft 24 is similarly proviaed at
its upper end with a blade extension 28 having
notch 26 and fange 2i. Blade 28 is thus free
to move in groove 23 and blade 28 .is iree to
move in groove 24 of the ball 22, so that upon
rotation of the main ‘shaft 28 power is trans-
mitted through the blade 25 to the ball 22 fo
the blade 2¢ and thence to carrier shaft i5, and
the main shaft 28 will thereby rotate the car-
rier shaft 153 through the universal joint even
though they do not have a common aXis. The
main shaft 28, Figure 3, extends through the
bottom of the frame 5 and there is mounted on
the bottom end of the shaft.a crank 2. A con-
necting membper 32 is movably connected at one
end to the crank 29 by means of crank pin 3J
turning in crank pin bearing 3f. The other
end of the connecting member 32 has external
threads 38 which are screwed into the end of
main spring 34. A plug 85 having external
threads 36 is'screwed into the other end of main
spring 34 and is internally threaded to receive
the adjusting screw 38. The adjusting screw
38 passes through swivel block 4§ and through
a slotted opening 3% in frame 5. The adjusting
scew has a T-head 41 so that it can be readily
turned by hand to adjust the tension on the main
spring 34. The swivel block 40 and slotted open-
ing 3% permit lateral oscillation of the spring
without actual bending of the spring. The spring
34 is a flat metal ribbon coiled edgewise, in order
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fo: :periiit' o relatively’ heavy spring to: be ufilized
i small space:

The: main shaft” 28' is' Journaled gt its: lower
end in sledve 42 provided with shaft- bearings
43 arid sleeve: bearmg 4%, the bearirig 43 being
fixed to:the sleeve 4% the bedring 44‘ bemg fixed
to' the housiig 8§ and* the sleeve 42° being fixed
fo-the frame 5. 'The main shaft: 2§ 4t its upper
end is Journaled in' sleeve 4% havmg shaft Pears
ings’ 46 fixed to* the sleeve 45" @nd sleeve Bearing
L&} ﬁxed to- housmg 3, the' sleeve &y bemg keyed
to the frame 5 The frame 5 is'therefore mount-
ed for oscillation on- the housing 3 A bearing
washer 48 is: betweety thie' top' of gear’ Hougsing 3
and tHe frame'5: The upper portlon of the frame
5 and lower portion: 6f the céarrier arin support
6 form' a- housing for the universdl joirt, the
frame 5 and support & being joifieg by neans
of trunnions’ 48 in trunnion bearings 50, The
frunnions thus permit-the support 6-to be moved
with: respect to- the frame 5 so as to- adjust the
angleé of the carrier shaft 5 Wwith respéct to the
miin shaft 28. An: inteirtially threaded adjust-
ment nember 5§ is' fastened af’ one end to the
carrier arm support 6 and to the framie 5 at
the otheér end by means of pins 5% and adjust-
ment screws 52 and 53, respectively. A spring
55 is stretched between the frame 5 and the car-
rier arm support 6, being fastened at its ends
to the pins 54 The spring 55 résts i rioteh 56
in the membier 51 and prevents it from turn-
ing except when an dgdjustment in- elevation of
the carrier arm’ is to' be made by turmng the
member §i at which tithe the spring 55 is readily
snapped out of the noteh 56-

The worm shaft 57, Figure 4, is journaled in
gear housmg $ having bearings 59, gland 6+ clos~
ing the Housing & by nieans of seal 62, and bear-
ing €0, and is coupled to theé motor 2 by means
of flexible coupling 58. The worm' shaft 57 en-
gages- theé worm gear 63. A sun gear 64 having
% sleeve extension 37 to which the worm: gear
63 is keyed has internal bearing$ 65 with: which
it is journaleéd upon: the anglé changing disk
shaft- 66.  Angle changing disk’ 671 is keyed to
the ring" gear disk T8 and to the angle: chang-
ing disk shaft 66. The sun' geat 64 has a bear-
ing’ §8 upon which is journaled driving gear
disk 69 having & hub Tt on which is mounted
the drivinig geéar 10 ThHe edge of the driving
gear- disk’ 69 is provided’ with three notches: 12
unevenly spaced about its’ p'erlphery For ex‘-

the next noteh and the thlrd 140° separated from
the'second'notich. » o
The delay or drivinig gear disk’ 69, Figures 3
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ang 4; also-carries three: studsior piris 73 on- each -

of which is- mounted a planet gedr 14, which
planet gears: turn on planet gear bearirigs 75.
The angle changing disk' shaft- 66 is: journaled
in: g boss' 16 at its bottom:  The planet gedrs en-
gdge an interidl’ rivig gear 11 which is fixed t0
ring: gedr disk 18 provided with teeth- or evenly
spaced’ serrations 79. The ring gear disk 18 is
keyed to the hub 80 of the angle: changing disk

60

65

67 and to-thHe angle changing shaft 66 The hub -

80" is journaled in the élosure 8 for gear hous-
ing 8 which: is provided with bearing 8%  Con-
trol pawl 83 is fixed to:shaft' 86;- which: is- jour=~
naled in- géar Housing 3, dnd Has pawl tip 84

70

adapted to- engage notches T2 in the driving -

gear disk 697 and’ pawl tip' 85 which is' adapted

to- erigage teeth: T9- of ring geay disk' T8. The
control pawl 83 is"so:donsti that-either pa
tipy 84 is: engaging: notches: T2 or pawl tip: 85

75

6
is' erigdging’ teeth 19, but so that; both: tips 84
ard- 85 are -never: 51mu1taneously in: such: engage=
ment; Pawl operating lever 8T is fixed to the
lower end: of shaft 86. Control opergting: spring
88 is a compressioxi spring bearing between: hous-
ing 3 and pawl tip 84 tending to foree it at all
times into engagement with notches T2%. Con-
trol solenoid 89 mounted on gedr housing' sup-
port' & when operated aets upor pawl operating
Iever 87 witldrawing’ tlp 84 from ernigagement
with notches 12 and engaging tip: 85 With: teeth: 19.

Angle changing link 99, Figures L, 5 and 6, i5
attached’ at one end to ears 93 oni frameé 5§ by
means of link pin ¢ in bearive 92.. AL the other
end:of link 90 there is'an: annulus: of porbios hav=
ing a holeé 94 in which winddge adjusting hub 88
is seated, which: hub has: an ecéentrically spased
hole 8¢ carrying bearing 91 in: which: the spread
adjusting secrew 9¢- is journaledi: Thredded holes
99, 190, 101, 102, (03, and (04 irr the angle chiang=
ing disk 6T are each adapted to receive thé spread
adjusting screw 98. The hole 9§ is placed in
angle changing disk 67 in line with the axis of
angle changing disk shaft 66 and holes 188, i6f,
182, 103, and (94 are spaced suecessively at a
greater distance radially outward from this Hole;
thus making it possible: by changing spread ad-
justing screw 98 fromr one Holeé fo another to
change the eccentricity through which angle
changing link 90 operates. Windage gadjustment
latch §05, provided at ofié end with eompression
spring (86 bearing on windage adjustment hub
95, is seated in slet FOT and is movably mounted
on latch pivot 188. Latch tongue 169 at the other
end of latch {65 is adapted for séating in notches
LEQ, (11, £42, 113, (14, £15; [ E6, 1T and {18 about
the circular periphery of link 80 by lLifting the
latch {65 to remove lateli tenigue E0% from the
notch in which it is seated and turning Bub §5.
It is possible to thereby effectively lesigthen or
shorten the link 80 depending upen the notch it
which the tongue 189 is placed.

Cocking gear |9, which is mounted for rotary
movement about main shaft 28, Figures 3 and 4,
engages driving gear 70 and is kKeyed to: cocking
ratchet or ratchet wheel (29 by means of com-
pound bushing 2+ haviig' the bearing {22,
Cocking pawl 123 is mounted:-fot movement abott
pivot 126 on cocking: pawl arm {24 which is'keyed
to- main shaft 28 Cocking pawl corapression
spring 125 bearing between cocking pawl arm’ (24
and pawl [23 tends to- force: the pawl {23 into
engagement with: cocking ratehet 126. The bot-
tom part of sleeve 4% serves as a cam 1271 which
tends for a part of its periphery, say for about
125° of 4 comiplete- rotation of miain' shaft 28, to
hold the pawl 123 out of engagement with the
ratchet 120. Pawl arm key (26 which keyes the
cocking pawl arm {28 to-the main shaft is held
in position-by clamp boelt- 129.

Sear 139, Figures 3 and: 8; is provided with a
roller 181 and-is hinged to Bar 8% by means of
hinge pin 1383. Bar 137 is rhounted for move-
ment about pivot 134 on carrier arm support ]
for the short distance' permitted by slot (84 in
carrier arm support- 6. In: cocking position the
trigger 185 bears against rolled (31 holdirig sear
136 in position’ dgainst the: extension of carrier
arm- 7 and is‘mounted: for mevemenit about pivot
188 on earrier arm subport 6. Tension: spring
13T is fastened at-one end: to trigger Spring arm
14§ and at the other end to sedr bar 132 tending
to hold the trigger end 138 in contact with rolletr
131, Trigger operating grm: (39" when' pushed
by relense: soletioid- 140 which is nigutited: on' esr:
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rier arm support 6 moves the trigger 135 about
the pivot 136 causing the trigger end 138 to move
out of contact with roller {3f. The sear 130 is
then free to pivot on pin 133. Control switch
142, mounted on carrier arm-support 6, has arm
{43 bearing on bar 132.

Master switch 144, Figures 1 and 2, is mounted
on gear housing support 4. Release switch {45,
which is hand operated and designed to permit
momentary electrical connection to fire the trap,
is provided with cord {46, and plug 141 adapted
to fit receptacle 148 mounted on gear housing
support 4, Figure 3. Power inlet plug 149 is
adapted to fit receptacle 158 mounted in gear
housing support 4. One side of the power supply
is connected to switch 142 and to one side of the
motor 2, Figure 11. ' The other side of the motor 2
is connected to one side of control solenoid 89
and to one side of the master switch (44. The
other side of control solenoid 88 is connected to
one contact of control switch {42 which is a
double throw switch. The other contact of
switeh 142 is connected to one side of the release
switch £45. The other side of the release switch
{85 is connected to release solencid 140. The
other side of the release solenoid 149 along with
the other side of the master switch i44 is con-
nected to the other side of the power supply.
The master switch 144 is a double throw switch
which when not connecting the power source to
the motor 2, shorts the release switch 148, as illus-
trated in Figure 11,

A piston rod 154 of a recoil snubber, Figures 1,
2, and 7, is attached at one end {o an ear or pro-
jection 15! on frame 5 by means of clevis 153 and
clevis pin 152 and at the other end to piston 155
in cylinder (56. The cylinder is closed at the far
end by means of a cap 157, sealing ring 186, and
cap locking ring (86. ‘At the near end the cylin-
der is closed by means of gland {58, gland sealing
ring 139, piston rod sealing ring {61, piston-rod

scraper {62, scraper retaining ring 163, seal back-

up ring 164, and gland locking ring i8%. The
cylinder is enclosed in a housing 187 provided
with a filling plug 1§8. 'The housing is mounted
on ears or projections {68 on gear housing sup-
port 4 by means of trunnions (78, the cylinder
housing {47 being provided with bearings i71.
Port {12 in the far end of cylinder {56 permits
fluid to leave the cylinder as the piston {55 moves
forward or enter the cylinder as the piston 153
moves backward. Port {13 in the near end of the
cylinder permits fluid to enter the cylinder as the
piston moves forward and permits fiuid to leave
the cylinder as the piston moves backward.
Pressure equalizing port 74 tends to prevent leak-
age of the fluid from the ecylinder between the
piston rod 4 and the gland §58. Expansion
chamber |75 within the housing (87 tends to
minimize the effect of the external temperature
on the recoil chamber system. The trunnions
170 permit the cylinder i56 and housing {67 to
oscillate on a vertical axis in accordance with the
movement of frame §.

A rod 1716, Figures 8 and 9, which may if de-
sired have its surface roughened or threaded, is

mounted at its ends in projections {717 from the -

edge of target carrier 8. Clip members 178 and
{79 have holes 183 through which rod 1716 passes.
Clip members 178 and 79 have right angle pro-
jections 188 and 181, respectively, bent in opposite
directions from the planes of the clip members.
The projections {80 and i8{ extend above the
surface of the target carrier & and are pulled to-
ward each other by means of a rubber band or
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other tensioning member (82 which serves as &
stop for positioning the target on the target car-
rier 8. The potential position of the farget can
be adjusted merely by squeezing the clip mem-
bers 178 and 179 between the fingers to release
the frictional or locking engagement of the edges
of the holes 183 with the rod 17§ and sliding the
members along the rod to the desired position.
Upon releasing the clip members 178 and 78, the
rubber band {82 again brings the projections {88
and 181 closer together which causes the edges of
the holes {83 to frictionally engage the rod {76.

In operation, plug {45 from the electric power
line is plugged into receptacle 58, and master
switch {44 is turned on. ZElectric motor 2 is
thereby started, driving worm shaft 97, worm
gear 63, and sun gear 64. Upon turning on
switch (44 solenoid 88 is energized causing pawl
tip 85 of pawl &3 to engage teeth 79 and hold ring
gear 11 stationary. With sun gear 62 rotating
and ring gear 71 held stationary, planet gears
13 are caused to revolve about sun gear 84 turn-
ing driving gear 78, cocking gear 113 and cocking
ratchet {28. Raichet 28 engages cocking pawl
{23 which turns main shaft 28. Crank 28
on the bottom of main shaft 23 stretches
main spring 34 during such rotation and car-
rier shaft {5, carrvier arm 7, and target car-
rier 8 are rotated until the projection on arm
1 engages the sear 138, When the sear {38 is
thus engaged the movement causes bar {32 to
moeve arm {43 of centrol switeh {42 disconnect-
ing control solenoid §9 from the power source
and connecting release switch {45 and release
solenoid 140 to the power circuit. When con-
trol solenoid 88 is cut out of the circuit by
the switch 142, spring 88 acting on pawl 83 dis-
engages pawl tip 85 from teeth 78 of ring gear
18 permitting the ring gear to turn and simul-
tanecusly brings pawl tip 84 into position to en-
gage.a notch 712 in driving gear disk 68 to stop
movement of driving gear 79 and ratchet {29 on
cocking gear 119,

During the rotation of the main shaft 28 just
prior to the time that the projection on carrier
arm 7 engages sear 130, crank 29 at the bottom of
main shaft Z2 reaches a point past center and
cocking pawl 123 reaches a position such that a
cam 127 disengages the pawl 123 from the ratchet
128, and the completion of the cocking stroke
bringing the projection on arm ¥ into contact
with sear 130 is accomplished through the action
of the main spring 34. The spring {27 is under
tension at all times and returns trigger {38 to
norinal position, blocking roller 134, immediately
upon release of switech {45 and prior to comple-
tion of the cocking cycle.. When arm 7 contacts
sear 136, the roller moves across the flat end of
trigger {35 and moves bar 132 to operate switch
142, and de-energize solenoid 89. Af this point
therefore drive gear disk 89 is held stationary by
pawl tip 84 which disk 69 also holds driving gear
10, cocking gear i13; and ratchet i28 stationary,
while pawl 123 is held out of engagement with
ratchet 120 by cam member {27,

When the spring 88 operates to move pawl tip
84 in position to engage notch 72 on disk 68, pawl
tip 8% is pushed out of engagement with teeth 18
on ring gear disk 78 thereby permitting ring gear
disk 78 and ring gear 77 to turn and be driven by
planet gears 74, whose studs 78 are mounted in
disk 88 and no longer revolve about shaft 68.
Thus, while the trap is in- cocked position sun
gear 64 through planet gears 78 drives ring gear
11 turning disk 78 and angle changing disk 61.



2,000,424

9
“Angle changing disk 67 int rotating oseilfates
frame 5 through the action of angle changing
lik 89. The main shaft 28, cocking paw! arm
124, carrier shaft 5, carrier arir support 6 and
all parts mounted thiereon, including target car-
riér 8, oseillate with the frame § through 4 large
or smaill angle depénding upon the position of
spread adjusting screw 98. For examiple, if spread
adjusting serew 98 is positionted in hole 99 in
angle changing disk 67, rio osciltation of the frame
§ and other parts oceurs due to the fact that this
hole is ini line with the axis of shaft §6. When
screw 98 is positioned in hole (00 the frame oscil-
lates through a4 small anigle. Holes f6f through
{08 provide successively larger oscillation angles
for frame 5, since they are each respectively at
a greater distance from the axis of rotation of
shaft 66. With the trap is cocked position and
frame § oscillating a target is placed on target
carrier 8 against the stop 182 and the trap is
veady for fiving, Figures 1, 2, 3, 4, and 8. The
target is thrown merely by mom&ntarﬂy closing
the relegse switch 145,

When the relegse switch 4% is furtied o, Té-
Iease solenoiq 149 is energized pushitig on arm
£39 of trigger (3%, further tensioning spring (37,
and moving trigger exid 188 out of cofifdct with
roller f3f of the sear 136, The sear f 30 moves
about livige pin 3% momentarily oit of erigage-
‘ment with carrier arm 1, leavinig it free to rotate
and throw the target froni the tdarget carrier 8
through the gction of main spring 34 rofating
mazin shaft 28 and cdarrier skdft (5. When the
grm- T Teavss the sear (30, spring (37 cduses bar
{32 to mrove about pivot 134 for the short distance
permitted by slot (88, which movement permits
gction of cortrol switeh (42 to conriect control
solertoid 89 into the eireuit, and to cut switeh. (45
d11d reledse solenoid 140 out of the c1rcu1f: The
instant thdat eurrent to solenoid (48 is turned
off, the fexision ofi spring (3T operates to move
tng er 185 so that end (3§ thereof, by its eam
actipn on voller 131, dgain maves sear 36 into
vosition for engaging carrier arm. T. When sole-~
noid 85 is thus energized. it pulls on pawl oper-
ating lever §T operating pawl 4% to disensage
paw? tip 84 from notch T2 and catses pawl tib
85 to engage teeth T4, which Holds ring gear T1
stationary, and ﬁhereby stops oscillsation of frame
5. Planet goars 14 thei revolve about siin gear
B4 furning driving gear T8, cocking gear {19, and
cocking ratchet (29 As the target carrier 8
reachies the end of ity target thirowitig stroke cam
12T permits cocking pawl 23 to. engage ratehet
120° comipleting the revolution of thain. shaft 28
to bring the trap infe cocked Dosition. with the
carrier arm 7 engaged with sear (30, The main
spring 84 is' tensioried through. sction of crank. 29.
The tenston oh spring 8T maintsins bar (32 6
& position such that switch 42 Keeps. cotitro] sole~
nioid 89 energized from tHe time swifch (45 is
turnied on until arm T dgdin engages. sear (30,
The tension on spring 37 likewise maintaing arm
139 of trigser 135 butted up against the arma-
ture of solenoid 140, - Corrtrol soletioid 89 is. thus
cut out of the cireuit through the migvement of
bar i32 occasioned by engagemert of arm. T with
sear 3% and pawl 83 s opersted to Hold drivine:
gear 10 stationary and cause oscillation. of frame
5, all as déscribed herainbefore.

Hasmuch ds the notches 12 in dnvmg, gear
disk 69 are urtevenly spaced around its penphery’,
there is occasmned a greater deldy in s6me in-

starices that-  ofthers in the enghgerient. of _ € 1 e, |
T windage adjustment Hub 95 remains in fixed po-

pawl tip 83 with nofch 2 thus ittterrupting the
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cycle of positions of fhe frame § with respect to
the instant that the trap is fired, so that it is
impossible for 4 shooter to prediet the arigle st
which the target will be thrown. Frame 5 does
not commence its oscillation until fotation of
drivitig gear 10 is prevented by the etighgetiient
of pawl tip 84 with 4 totch 74. When the arm 1
has engaged the sear 30 the ttap is again in
cocked p0s1t1on dnd after placifiy 4 targst on the
target carrier 8 it may aegdain be fired mievsly by
turhing on the switch 45 and the firing and
cocking eyéle again repeated &g oftent as desired.
The master switch (44 is 2 double thirow switch,
which when ttrned off, Figure 11, disconnects the
nmiotor # dhd solenoid 89 from the cireuit and
shorts the switch (45 thereby eneérgizing relesse
solerioid 149 fo firg the trap, réledsing the ten-
sion on main spring 34, and causitig target car-
rier § to rotate to a pasition where cam 127 per-
thits pawl 143 to engage ratchiet 120. When the
armt T léaves the sear 130, the switch 142 i§ 6p-
erated by spring 137 fo disconmect solénoid (40
and leave alt circuits dead. Thus, when mgster
switch 144 is again turnied on, the trap will go
tfhrough the cocking cycle dg described hereiti-
before. - Uponl turhing off the master switch 44
the trap is therefore fn fired position With iio
torque on shaft 28 due fo its main spritis 34, so
that the trap is safe fo handle for the pilirpose
of making adjustments and the like. If if is de-
sn’ed to have g‘x‘eaﬁer or Iesser tensm‘n ol fidih
the adjusting screw 88. If it is desired to change
the elevatioh of the target carrier 8 this is ac-
complished by turnitig adjtstoient meniber 51.
The exdct angle at which the tdrget s thiown
depends upont the position to whidh the frame
§ and target carrier § have oscillatéd 4t the ifi-
stant the carrfer arim ¥ iy freed through the d¢-
tion of the trigger (35, As poinited 6t Herélni-
before the spread or angle through which the
framie § and target carvier & oscillate is deter-
mined by the position of the serew 88 in the drigle
changing disk §1. If it is desived to Have thé
angle through which the frame 5 and target ¢ar-
rier & oscillate displaced nioré to the right of
displaced mwiore t6 the left, this ciff be dccom-
plished by changing the position of tli¢ Wlndage
adjustment Iatch 105 with respect t6 the fictches
{10 through {18 in Hnk 90. Likewisé, by mov=
ing the stop 182 closer to the free end of thé
target carrier § tarpets tend to Be throwil niove
to the right, whersas by movitg the stop g2
further away from the free end of the target
carrier 8, the targets tend to be thrown more to
the'left. Normially the Iatch tongire (89 oA witid-
age adjustment latch (05 Will be in rictch (14
so that the targets will be thrown evenly to the
right and left of the front of the trap. If it is
desired, However, to move the angle of sSpread
over which the targets dre thrown mdre to tt{ef
lett, Tatch 105 is moved so that latch tongue 108
is in one of the notches £13 through ({0’ depend-~
irig upon how far to the left one wishes fo shift
the angle. Such dction. is accomphshed beeause
the link 99 is successively made effectively sherter
in moving the latch tongue 109 successively from
noteh (1§ into (1%, P12, (LT, and {10, Likewise
by mioving the latch. tong;ue successwely from:
rictch {4 into notchies 115, (16, (1T, and. (18, the-
litik 99 is mdde successively Tonger and the angle
of spread is shifted to the right with. the maxi-
mum. shift to the right belng accomplished: by
plicing the Iatch tongue: 109 in rioteh (18.. The
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sition within hole 94 in the angle changing link
80 except when rotated by movement of wind-
age adjustment latch {085. Such adjustments
make it possible to throw the targets over the
desired angle even though there be a strong side
wind, since the angle over which the targets
are thrown can be adjusted to the right or the
left to compensate for the effect of wind on the
direction of flight of the targets.

The recoil snubber acting between the frame
5 and the gear housing support 4 serves to cush-
ion sudden movements of the frame 5. As the
frame 5 oscillates while the trap is in cocked po-
sition, the piston (55 is moved backwards and
forwards within the cylinder {56 at relatively
low velocity, with the fluid therein entering and
leaving ports 172 and 113 with little resistance
to the movement. Any sudden movement of the
frame &, however, is resisted or cushioned due to
the resistance offered by the oil or other fluid in
entering or leaving 172 ang {713. Sudden or shock
movements of the frame 5 are somefimes oc-
casioned by action of the main spring 34 in pro-
ducing a torque on frame 5, during the very
short period of time when tip 85 of pawl 83 is not
in engagement with teeth 78 and tip 84 is not in
engagement with notches 72. Such shock may
cause the target to accelerate on the target car-
rier 8 leaving the rail § and then bumping infto
the rail & again before it leaves the carrier 8,
with a subseguent breaking of the target on the
carrier. The recoil snubber minimizes the ef-
fect of such shock movements of the frame &
and target carrier 8, preventing such breakage
of targets and wear on the parts.

Thus, in accordance with this invention a novel,
sturdy, efficient, and compact trap for throwing
clay pigeons is provided having the advantages,
among others, of being electrically operated,
smooth running, and capable of continuously
throwing targets at varied angles without possi-
bility of the shooter anticipating the direction of
flight of sucecessive targets. It is to ke under-
stood that the embodiment of the present inven-
tion as shown and described is only illustrative
and that many changes may be made therein
without departing from the spirit and scope of
the invention.

Having thus described the invention what is
claimed and desired to secure hy by Letters Pat-
ent is:

1. In a target trap having a base, a support
thereon, a frame mounted for oscillation on said
support, and a spring actuated target throwing
arm movably mounted on said frame, the com-
bination comprising means for oscillating said
frame and arm, means for cocking said spring,
means for firing said trap, control means for
actuating alternately said cocking and said os-

cillating means, means operating in conjunction g

with said control means for varying the time
said oscillation is commenced, means preventing
target-damaging shock movements of said throw-
ing arm, means for positioning targets on said
arm, means for varying the angle through which
said frame oscillates, and means for shifting the
position of said angle.

2, A target trap having in combination a base,
a support thereon, a frame mounted for oscilla-
tion on said support, electrically controlled
mechanism for oscillating said frame, a spring
actuated target throwing arm, electrically con-
tro_lled mechanism for cocking said spring, mech-
anism for holding said spring in cocked position,
electrically controlled trigger mechanism for re-
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leasing said holding mechanism and firing said
trap, a motor for operation of said trap, a differ-
ential gear train continuously driven by said
motor for transmitting power from said motor
alternately to said cocking and said oscillating
mechanisms, means for varying the time oscilla-
tion. of said frame is initiated after said trap is
fired, means preventing target-damaging shock
movements of said throwing arm, adjustable
means for positioning targets on said arm, ad-
justable means for varying the angle through
which said frame oscillates, and adjustable
means for shifting the position of said angle.

3. A target trap having in combination a base,
a support thereon for gear mechanism, a frame
mounted for oscillation on said support, mecha-
nism. for oscillating said frame, a target throw-
ing arm resiliently mounted for rotation on said
frame, a spring for actuating said arm, means
for transmitting power from said spring to said
target throwing arm, mechanism for cocking
said spring, mechanism for holding said spring
in cocked position, trigger mechanism for re~
leasing said holding mechanism and firing said
trap, electrical means for actuating said trigger
mechanism, a motor for operation of said trap,
a differential gear train for transmitting the
power from said motor to said cocking and said
oscillating mechanisms, a gear in said train for
driving said oscillating mechanism, a gear in
said train for driving said cocking mechanism,
electrical confrol means operated by said holding
means for alternately actuating said cocking
gear ang said oscillating gear, means operating
in cooperation with said control means for vary-
ing the time oscillation of said frame is initiated
after the trap is fired, a recoil snubber for pre-
venting ' target-damaging shock iovements of
said throwing arm, adjustable stop ieans for
positioning targets on said arm, meats for ad-
justing the spread of the angle through which
said frame oscillates, and adjustable meaiis for
shifting the position of said angle.

4. In a target trap, the combination compris-
ing a base, a housing for the gear mechanismy
mounted thereon, a frame movably mounted on
said housing for oscillation in a substantially
horizontal plane, a main shaft extending through
said housing and journaled in said frame, a tar-
get throwing carrier mounted on the upper end
of a carrier shaft inclined to the vertical and
having  its bottom ehd connected to the upper
end of said main shaft by means of a universal
joint, a carrier support in which said carrier
shaft is journaled provided with an adjustable
link to said frame to permit adjustment of the
inclination of said carrier shaft, a crank secured
to the lower end of said main shaft, a main
spring connected to the end of said crank for
driving said carrier to eject a target therefrom,
means on said frame for anchoring said main
spring and adjusting the tension thereof, sear
means on said carrier support for holding said
carrier in cocked position, trigger means for re-
leasing said carrier, manually operable means
for electrically actuating said trigger means, ec-
centric drive means.for oscillating said frame
extending from and journaled in said housing,
2 link connecting said frame and eccentric drive,
a differential gear train journaled within said
housing, a motor for continuously driving said
gear train, a ring gear in said train adapted to
drive said eccentric drive, a cocking gear mov-
ably mounted on said main shaft and having a
cocking ratchef coaxial therewith and fixed



2,669,424

aliernately said frame-oscillating gear and said

13

thereto, a cocking pawl keyed to i
‘and adapted to engage the teeth of said cocking
ratchet, a cam mounted on said frame adapted
to disengage said cocking pawl .and gocking
ratchet during oscillation of said frame by said
‘eccentric drive, a drive gear in said frain adapted
to drive said cocking gear, control _bawl means
for holding said ring gear stationary during a
cocking operation and for ‘holding said drive
gear stationary while said frame is oscillated by
sald eccentric drive, means cooperating with said
confrol pawl means for effecting a variable delay
in initiation of oscillation of said frgme after
the trap is fired, electrical means for operating
said control pawl, adjustable means for changing
the eccentricity of said eccentric. drive to, permit
adjustment of the angle through which said
Irame is oscillated, adjustable means for effec-
tively changing the length of the link bstween
said frame and said eccentric drive to permit
the angle of oscillation of said frame fo bé shiff-
ed, adjustable means on said carrier for posi-
tioning the target thereon, and a recoil s er
acting between said frame and housing adapted
to resist shock movements of said frame and
sald carrier, S B

5. In a target trap, the combination of a.
a support thereon, a frame mounted :
lation on said support, mechanism -for oscillat-
Ing said frame, a spring actuated target throw-

ing arm mounted on said i
cocking said trap, a motor
trap, and means for
said moter to said co
mechanisms comprisin
with planetary gears wh
csungear. 7

8. The target trap of claim 5 in which ghe
spring is a flat metal ribbon coiled edsewise and
fastened at one end to said frame for pivetal
movement and af the other end to said mecha-
nism for cocking said trap.

7. In a farget trap having a4 hase, a support
thereon for gear mechanism, a frame mounted
for oscillation on said support, mechanism for
oscillating said frame, a spring actuated target
throwing arm movably mounted on said frame,
mechanismn for cocking said {rap, means for fir-
ing said trap, and a metor for operation thereon,

the gear mechanism comprising differential :

gearing with one gear in the train adapted to

drive the mechanism for oscillating said frame,

another gear in the train adapted to drive the
mechanism for cocking the trap, and another
gear in the train operated by said motor and
adapted to drive alternately said frame-oscil-
lating gear and said trap-cocking gear, means
for holding said irame-oscillating gear stationary
during the trap cocking operation and means

for holding said t{rap-cocking gear stationary ¢

while the trap is in cocked position. -

8. In a target trap, the combination of a hase,
a housing thereon for gear mechanism, a frame
mounted for oscillation on said housing, mech-
anism for oscillating said frame, a spring actu-
ated target throwing arm movably mounted on
gald frame, mechanism for cocking. said trap,
means for firing said trap, a motor for opera-~
tion thereon, and gear mechanism within said
housing comprising differential gearing with one
gear in the train adapted to drive the oscillation
mechanism for said frame, another gear in the
train adapted to drive the trap-cocking mecha-
nism, and another gear in the train adapted to
be continuously rotated by said motor and drive
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ear, and pawl and ratchet means
frame-oscillating gear stationary
-cocking operation.and for hold-
ing said trap-cocking gear stationary while the
trap is in cocked position.
9. In a target trap ‘having a base, 2. .support
thereon for. gear mechanism, a irame mounted

for oscillation on said supporf, mechanism for

cseillating said frame, a spring actuated target
throwing .arm moyably mounted -on said frame,
mechanism for cocking .sald trap, means for
firing said frap, and a-motor for operation there-

Of, the gear mechanism comprising differential
gearing with one gear in the train adapted to

drive.the mechanisim for oscillating ;said frame,
apother gear in the train adapied io drive the
mechanjsm for cocking the trap, and another
sear jn fthe train .operated by said mofor and
adapted to drive alternately said frame-oscil-
lating gear and said frap-cacking gear, means
Y ' eillating gear stationary
dra; operation, means for
holding said .trap-cocking .gear stationary while
the .trap is in cocked position, and means for
vaLying the -time oscillation of said frame is
initiated after the trap isfired.

A0. In g target:trap, the combination of @ base,
a support theeon, 4 frame mounted for oseil-
lation on said -support, a spring aetuated target
throwing -arm -movably mounted -on .said frame,
hs for eocking said trap, mechanism for
firing -said 4rap, -4 moetor for eperation :thereof,
and mechani

sonnected ot one end fo
d 30 @ grank arm,
h of said crank
ele of oseillation, and means
to vaxy the effectivelength of the said Yink.

11. In g farget tuap having 2 base, a support
thereon, 3 frame mounted for oscillation on said
support, a spring actuafed darget threwing arm
movably mounted on said frame, meehanism for
cocking said frap, mechanism for fring said
trap, and a.motor for oneration thereef, the scom-
binafion eeomprising 3 link movably connected at
one end 1o said frame and haying an annulus at
its .other end with notches spaced ahout the
periphery of said annulus, 2 hub having an ec-
centrically spaced hole and adapted to fit the hole
in said annulus, a screw having g portion jour-
naled in said hole in said hub and a threaded
portion for movably mounting said link on said
support, and a latch movably mounted on said
hub adapted to engage anhy one of said notches
to hold said hub in fixed position in said annulus.

12. In a target trap having a base, a support
thereon, a frame mounted for osecillation on said
support, a spring actuated target throwing arm
movably mounted on said frame, mechanism for
cocking said trap, means for firing said trap,
and a motor for operation thereof, mechanism
for oscillating said frame including an adjust-
able eccentric drive which comprises: a link
movably connected at one end to said frame and
having an annulus at its other end with notches
spaced about the periphery of said annulus, a
hub having an eccentrically spaced hole and
adapted to fit the hole in said annulus, an ad-
justing screw having one portion journaled in
said hole in said hub and a threaded portion, a
shaft journaled in said support and driven by
said motor, a disk mounted on the end of said
shaft with spaced threaded holes therein with
each of said holes adapted to receive the threaded
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portion of said screw, and "a latch “movably
mounted on said hub and adapted to engage any
cne of said notches to hold said hub in position
in said annulus.

13. In a target irap, the combination of a base,
a support thereon for gear mechanism, a frame
mounted for oscillation on said support, mecha-
nism for oscillating said frame, a spring actuated
target throwing arm movably mounted on said
frame, mechanism for cocking said trap, a motor
for operation thereof, and means for preventing
target-damaging shock movements of said frame
and throwing arm comprising a recoil snubber
acting between said frame and said support.

14. In a target trap, the combination of a base,
a support thereon for gear mechanism, a frame
mounted for oscillation on said support, mecha-
nism for oscillating said frame, a spring actu-
ated target throwing arm movably mounted on
said frame, mechanism for cocking said trap, 2
motor for operation thereof, and a recoil snub-
ber acting between said frame and said support
for preventing target-damaging shock  move-
ments of said frame and throwing arin compris-
ing a cylinder, a piston therein, and ports at
each end of said cylinder connected by a passage-
way external of said cylinder.

15. In a target trap, the combination of a base,
g, support thereon for gear mechanism, a frame
mounted for oscillation on said support, mecha-
nism for oscillating said frame, a spring actu-
ated target throwing arm movably mounted on
said frame, mechanism for cocking said trap, a
motor for operation thereof, and means for frans-
mitting power from said spring to said target
throwing arm comprising a main shaft passing
vertically through said housing and having a
crank fixed to its lower end operated by said
spring, a carrier shaft having said arm secured
to its upper end and inclined to the axis of said
main shaft, and a universal joint connecting the
upper end of said main shaft to the lower end of
said carrier shaft.

168. In a target trap, the combination of a
spring actuated target throwing arm, and means
for resiliently mounting said arm comprising
spaced openings in said arm, rubberlike grommets
in said openings, a washer provided with open-
ings spaced in accordance with the openings in
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said arm, and fastening bolts disposed in the
openings. in said grommets and said washer se-
curing said arm to said trap.

17. In a target trap, the. combination of a
spring actuated target throwing arm, and ad-
justable stop means for positicning targets on
said arm comprising a rod, clip members face
to face having holes in which said rod is disposed
with each clip member having a projection ex-
tending at an angle back from its face, and a ten-
sion member about said projections tending to
pull said projections together and yieldably hold
the edges of said holes in locking engagement
with said rod.

18. In a target trap having a base, a support
thereon for gear mechanism, a frame mounted
for oscillation on said support, mechanism for
oscillating said frame, a spring actuated target
throwing arm mounted for rotation on said
frame, mechanism for cocking said trap, mecha-
nism for holding said trap in cocked position,
trigger mechanism for firing said trap, a motor
for operation of said trap, and a differential gear
train transmitting the power from said motor to
said cocking and oscillating mechanisms, an elec-
trical control system comprising: a manually op-
erable release switch for firing the trap, a man-
ually operable master switch, an automatically
operated control switch, a control solenoid for
actuating said cocking mechanism, and a release
solenoid actuated by said release switch for op-
erating said trigger mechanism, said control

switch being-automatically cperated to discon-

nect said control solenoid while said trap is in
cocked position and to connect said control sole-
noid while the trap is not in cocked position to

said power source, said master switch in the “on”

position connecting said motor and said control

solenoid to the power source and in the “cff” po-

sition shunting said release switch to fire the trap.
HARRY CLARK FOSTER.
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