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This invention pertains to target traps, such as
are used for throwing targets known as clay
pigeons, and more particularly to target traps
adapted to vary automatically the throwing
angle.

In order to test the skill of marksmen engaged
in the sport of shooting targets of the clay pigeon
type, it is desirable that the selection of the di-
rection of flight of successive targets be removed
from the influence and judgment of the. trap
operator and be concealed from the shooter until
the target leaves the trap on its flight over.the
shooting area. * Traps have been constructed
which automatically change the direction in
which the target is launched. In most of these
traps, the target launching direction is selected
inanindeterminate manner. Some of these traps
employ a chance wheel for  this purpose and
others depend upon the random motion of cer-
tain of the trap elements themselves or of mech-
anisms other than chance wheels to effect an
indeterminate selection of the target launching
direction. All of these devices are subject to the
defect that the distribution of targets over the
flight zone is not or cannot be balanced evenly.
As a consequence, some of the shooters will have
an advantage over others in that the former will
have more targets concentrated in a given sec-
tion of the flight zone while the latter may have
targets distributed ‘widely over the entire flight
zone. This condition not only results in an un-
equal testing of the skill of respective shooters
but is a source of great dissatisfaction among
shooters generally. Uniform distribution of tar-

gets over the whole of the flight zone in direc- .*
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shooters would bhe ‘the most desirable combina-
tion for the game of trap shooting and the new
game known as “grouse.’” Prior devices have
failed to provide this combination. ' Those whxch
depend for direction change upon a certain cycle
have the defect that an experienced marksman
working with a given trap is often able with little
effort to learn the sequence of directions peculiar
to that trap. This enables him to predict with
some degree of certainty the direction in which
the next target is to be launched, affording h1m
thereby an advantage over competitors. -

In those prior art traps’ which vary automat-
ically the throwing angle, the trap mechanism
is moved from one target launching position di-
rectly to the next position. 'This arrangement
has in most instances necessitated an intricate
and massive combination: of many elements and
has resulted in a trap possessing limited pos=
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sibilities for adjustment and for adaptation to
specific shooting conditions.

In many of the prior art traps, the support
for the target throwing mechanism is yieldingly
maintained in one direction against the action
of an angle changing mechanism. This gives
rise to a predominance of angle change positions
in one direction of movement of the target
throwing mechanism and a scarcity of such posi-
tions in the opposite direction, resulting thereby
in an unbalanced distribution of target launch-
ing positions.

In general, the traps of the prior art which
automatically “vary the target throwing angle
are lacking in simplicity and ruggedness of con-
struction, and in versatility of performance.

One of the objects of this invention is to pro-
vide a-target trap with means for varying the di-
rection of throw such that this variation involves
the selection of the direction of flight of succes-
sive targets with a maximum of variety in this
respect over substantially the eatire flight zone
in a balanced but not readily predictable se-
quence for one shooter or a plurality of succes-
sive shooters,

One of ‘the ooJects of this 1r~vent10n is to pro-
vide a target trap with means for varying the
direction of flight of successive targets such that
the targets will be directed over the entire flight
zone in' g balanced distribution for a number of

"successive targets launched.

Another object of this invention is to provide
a target trap with means for establishing a series
of target launching directions in a thoroughly
mixed sequence which in itself is exceedingly dif-
ficult to predict and equally difficult to follow
over a substantial period -of operation of the
trap.

Another object of this invention is to provide

simple and novel means whereby a spindle and
trap frame mounted thereon are brought into
alignment with the operating rod concomitantly
with the resetting of angle selecting means
whereupon means in cooperation with said spin-~
dle and said angle selecting means are provided
with a turning moment to subsequently rotate
said spindle to a definite position determined by
the position of the angle selecting means.
“ Another object is to provide a target trap
with means for selecting target launching posi-
tions and means cooperating therewith but in-
dependent of the throwing means for causing
the target throwmg means to assume said posi-
tions. .

Another object is to provide in a target trap
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a constant lensth of operating stroke for all
operations in order to prevent variations in cock-
ing load, to avoid signals to the operator result-
ing from variations in length of stroke and in
cocking load and to insure equal indexing of
angle selecting means.

Another object is to provide angle changing
means which imposes a torque upon the sub-base
to cause it to rotate either clockwise or counter-
clockwise depending upon the position of the
angle selecting means.

Another object is to provide a target trap with
an angle changing mechanism in which the pawl
indexes the angle selecting unit on the rearward
or cocking stroke rather than on the return stroke
to the firing position to avoid obscuring the feel
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and finish positions of angles selected in Figures
3, 4 and 5.

Figure 8 is similar to Figure 3, showing a modi-
fied form of an angle changing roller guide.

Figure 9 is a diagram of the flight zone show-
ing the distribution of balanced target launching
positions,
. Figure 10 is a part section showing a detail of
the arcuate slot and bolt for pivotal adjustment
of elevation. i

In these drawings, | designates a base upon
which the entire mechanism is mounted. This

 base is provided with a central bearing 2, in which

of resistance near the end of the latter stroke -

when the sear is contacted preparatory to mov-
ing the sear to release the throwing arm.
Another object is to provide a means for-alter-
ing the extreme right and left target launching
positions independently in order to correct for
wind direction or to modify the spread of target
launching directions without disturbing the se-

quence of positions or the balance of target dis- :

tribution over the flight zone.

Another object is to provide a means for ren-
" dering the angle changing mechanism ineffective
with respect to the target throwing mechanism

without disconnecting the angle changing mech-

anism or disturbing the operation of the angle
selecting mechanism, thereby affording a simple
and effective method for locking the trap for ini-
tial setting of distance, elevation and direction of
~ targets. .

Another object is to provide means for locking
the trap for the purpose of throwing two targets
simultaneously in known directions and means in
conjunction therewith for equalizing said known
directions.

Another object is to provide a target trap of
simple and rugged construction with a minimum
of parts to effect an automatically varied throw-
ing angle. .

Ancther object is to provide an angle changing
unit of simple and rugged construction with a
minimum of parts to which may be. attached a
target throwing mechanism adapted for the pur-
pose. . .

_Further cbjects will appear from the following
description taken in connection with the accom-
panying drawings in which:

Figure 1 is a perspective view of a target trap
embodying this invention.

Figure 2 is a partial plan view showing the
sear mechanism which retains the throwing arm
and carrier in cocked position.

Figure 3 is a plan view showing the relative
positions of the angle changing and the angle
selecting mechanisms at the instant the trap is
cocked. :

Figure 4 is a plan view similar to Figure 4,
showing the position of parts with the angle
changed clockwise but limited in the amount of
such change by abutment of the bracket against
one of the angle limit screws.

Figure 5 is a plan view similar to Figure 4,
showing the angle selecting and angle changing
mechanisms in one of the counterclockwise posi-
tions within the limits of the angular spread.

Figure 6 is a rear view in part section on line
6—6 of Figure 4.

.PFigure 7 is a diagram of the periphery of the
angle selecting cam surface opened into a linear
form, showing the angle changing roller in start
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is swiveled the spindle 8 of a bracket 4. The
bracket 4 is thus enabled to rotate on the hase
{. Pivoted at 5 on the bracket 4 is a support 6
for the target throwing mechanism of which one
type is shown in Figure 1. - The support § is pro-
vided with an arcuate slot T (Figure 10) engag-
ing a bolt 8 on the bracket 4. This connection
permits pivotal adjustment of the support 6 about
the pivot 5 so as to adjust the vertical angle at
which the target is launched. .
In the target throwing mechanism shown .in
Figure 1, a shaft 9 is mounted in suitable bear-
ings 10 at the upper end of the support 6. This
shaft 9 carries at its upper end a target throw-
ing arm 33 and carrier plate Il of the type known
as a shovel carrier. A target 12 is shown posi-
tioned on the carrier Il in contact with a carrier
rail 13 mounted on the carrier. The target is
held in position against a target finger 14 mounted
on the support § and extended through a slof
formed by lugs 15 on the carrier plate I] to
which the carrier rail 13 is secured. A toggle
16 mounted at one end in a slot in support 6,
to swing on a toggle shaft {7, is secured at its
other end by a toggle pin 18 to a connector rod
19. A cocking chain 20, shown in slack condition
in Figure 1, is attached at one end thereof to the
end of the connector rod at 21 and at the other
end thereof to a boss 22 on-.a chain drum 23. A
trigger and shaft 24 are mounted on support 6.
A lug 25 on the trigger is engaged by a lug 26

-on. the toggle 16 to actuate the trigger against

the tension of a spring 27 mounted at one end
to the support 6 and at the other end to a pin
28 in trigger 24. Pin 28 is fixed in the end of a
sear bar. 29 which is adapted to slide through
a journal 30. The forward end or sear 31 of the
sear bar engages an abutment 32 on an arm 33
fixed on the shaft 9 and to which the carrier
plate i1 is secured. The engagement of the sear
31 with the abutment 32 locks the carrier plate
Il in position for subsequent discharge of the
trap. A pipe connection 34 provided with an eye
35 is attached by means of a toggle loop 36 to
the under side of the toggle 16. To pipe connhec-
tion 34 is aftached the operating pipe 34’. A
strong spring 37 mounted on the support § is
adjustably connécted at its other end to a crank
arm 38 on the shaft 9. This spring is adapted to
tension the carrier plate Il for rotary movement
with the shaft 9 in order to launch the target.
By pulling the operating pipe 34’, the operator
may tension the cocking chain 20 so as to rotate
the shaft 8 in order to swing the carrier plate I1
rearwardly to its set position as shown in Figure 1
and at the same time stretch the spring 37. When
the carrier plate 11 reaches its set position, the
abutment 32 engages the sear 3{ on the support
§ to retain the arm in set position. At this point,
by pushing the operating pipe 34’ toward the
right in Figure 1, the toggle 16 confacts and
actuates the trigger which in turn draws the sear
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bar 29 to the:1éft; thereby removing ‘the sear: 31
from its engagement “with ~the abutment :32;
whereupohn the carrier arm -14 is released, ‘The
target throwing mechanism :as déscribed ‘is not
included in the ‘preseént invention. : Any suitable
mechanism - adapted for: thls purpose may be
mounted upon the'bracket 4. :

The present invention is concerned with the
self angling mechanism:for:selecting the direc-
tion of flisht.: of targets: and:for launching suc=
cessive targets in-a . halanced-distribution”over
the ‘entire flight zone. ' Mounted:upon béaring
38, Figure 6, is a holding cone:38, fabricated of
bronze:or other metal ‘or alloy.or other material
suitable for the purpose. -The holding coné 38
is formed with'an interior cylindrical surface and
an exterior conical surface.” Three holes are pro-
vided ih the wall: of:-the’ friction member ‘39
equally ‘'spaced parallel tb the cylinder ‘axis and
counterbored .from the’large.énd of the: friction
member;  Compression springs 41:are seated in
these counterbores and dre held under compres-
sion by holding cone pins 42 extending through
each of the three holes in the holding cone and
corresponding holes in' the base . The holding
cone pins 42, Figure ‘6, are secured in:position
by cotter pins 43 insérted through holes in the
ends of said holding cone pins: "Shallow counter-
borés. 44 are'provided on the under' surface: of
the base, Figure 6, to receive "thé cotter: pins
43, thereby insuring a<uniform compression of
spring length. . Other suitable:means for secur-
ing the holding cone pms may be provided, such
as nuts or horseshoe washers.':Rotation of the
holding cone' is: prevented by "thé holding cone
pins or by other. suitable means such as-Kkeying
the cone to the center Pbearing:” “The -function of
said holding corie 39 is to provide friction against
the internal bearing surface of the ‘angle select~

ing cam 417 substantmlly in exc¢ess of the torque. <

created by the cam slope on the'spindle’ through
the medium of the roller and spring; thereby pre-
venting rotation of the angle selectmg cam ex-
cept by the posmve actmn of the 1ndex1ng
pawl 66.

The bearing 38, Figure '6, extends above the
level of the top'of the holdlng cone' 39, 'The un:
der side of tHe:bracket 4 rests. on’ the top“of
the bearing 28, clearsthe: holdlng cone 39°and has
a downward extendmg flange portlon 45 whxch
together with' a raised flange 46° on ‘the angle
selecting cam wheel 41 forms a labyrmth to limit
the access .0f grit and’ other fOI‘el°‘n matter to
the Holding cone 39. ‘

In an alternative embodlment of the holdlng
cone 38, cavities'may -be formed m the 1nter10r
cvhvdncal surface of -‘the’ holdmg coné by re-
moving .a substantial portion of the material
thereof except for those portions surroundmg the
three equally spaced counterbores: 40, thereby
providing surface  contact between ‘the holding
cone and the bearing 38-at’ three equally spaced
positions rather than -QVer- the entire surface of
the bearing.

An angle selectmg cam 41 Flgures 1 and 3,
comprising a number of cam lobes 48 with’ tips
49 thereof ‘concentric to the center of ‘the Wheel
kut unequally spaced around  the periphery' of

the cam:wheel is mounted on baseé I for rotatlon :

against the friction of ‘the holding cone. “Ah
angle changing arm 59 is pivoted at 51 on the
bracket 4. At the opposite end of 'said angle
changing arm B0 an angle changing roller 52 is
rotatably mounted thereon by means of a stud
53,
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" the pivot 51,
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lecting cam 41.
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changing arm and at 56 to the bracket 4 enables
the' angle' changing roller 52 to exert substan-
tial pressure against the surface of the angle se-
The pressure thus exerted causes
said roller to. move:in a direction from a posi-
tion A, Figure 7, on said cam toward position B
on ‘said cam, the direction of said motion being
determined by the placement of the angle chang-
ing roller initially to the right or the left of one
of the cam tips 49, Figures ‘3 and 7. As the
angle changing roller rolls down the slope of the
angle selecting cam 41, the said roller describes
an-arc relative to bracket 4 having a center at
The significance of this feature will
be discussed subseguently in more detail in con-
junction with the function of the angle select-
ing cam. The movement of the angle changing-
roller 52 over the angle selecting cam 47 exerts
a torque on the spindle 3,” causing the spindle
and the bracket 4 together with the trap sup-
port mounted thereon to rotate in the direction
taken by the angle changing roller 52 on the
cam surface. When the carrier plate 1i swings

_ In‘launching a target 12, the angle changing roll-
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A spring 54 -attached at 55 to the angle 75

er-52 resiliently held in‘an-angle selected posi~
tion in one of the valleys 88, Figure 5, of the
angle selecting cam 47 serves to absorb the shock
of the carrier plate swing by permitting an oscil-
lating movement of the trap frame'as the roller 52
is forced up toward the respective tips of adja-
cent cam lobes by the impulse transmlcted to the
roller by the swinging carrier arm.

An indexing link 60 hooked at one end. in an
ear 61 on the pipe connector 34 is conhected for
oscillation at §2 to a stud €3 in an indexing drm
64, . The indexing. arm’ is - fulcrumed -on the
bracket 4 by means-of a pivot 5. An indexing
pawl 86 pivoted to the under side of the index-
ing arm 64 on.the stud 63 engages ratchél teeth
8T formed in g plane above the cam lobes 48 on'
the angle ‘selecting cam wheel 47 oh the rear-

"ward or cocking stroke of the pipe connector 34

and passes over -said ratchet teeth on the for-
ward or return. stroke of the pipe connector. A
spring 68 attached at one end: to a post 63 on
the indexing pawl ‘66 and at . the other-end to a
post-70. on-the under side of the indexing-arm
64 holds the indexing pawl against ‘the raichet
teeth §1. -The pawl 86 indexes the ratchet wheel
47 on the rearward or cocking stroke rather than
on- the return forward stroke-to avoid obscuring
the feel of resistance near the:end of the for~
ward stroke when the trigger 24 is contacted by
the. lug 26 preparatory to. moving the sear 3I to
release the throwing arm. :

“Threaded in lugs T pos1t1oned on oppos1te
sides of the angle selecting cam wheel 87 on the
fore part of the base are angle limit screws 72.
These angle limit screws are adjustably locked in
position on said lugs- by means -of nuts 73. ' As
the. bracket 4 swings in- either direction to an
extreme angle, the forward end 18 of said bracket
contacts the end of one of the angle limit screws,
12, thereby stopping the rotation of. the bracket
in that direction. The énd 74 of the bracket 4
is provided with a curvature which insures. con-
tact of said angle limit screws therewith substan.
tially normal to said curved surface at any pos1-
tlon of adjustment of said screws.

“For the purpcse of loecking the bracket 4 1n ‘a
position of alignment with the pipe connector 24,
ana the opersting pipe 34”, a double-stop 75 piv-
oted on'a lug 16 on the extreme forward end of
the bdse 'l is provided with lock screws 11 which
serve to confine the forward end 74 of the bracket
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4 when the double-stop 15 is moved into engage-
ment therewith, thereby preventing movement of
bracket 4 and the trap support mounted on said
bracket. When the double-stop 15 is'in its op-
erating position, it rests against the top end of a
rib 18 on the base {. When the double-stop.15
is: in its operating position, the angle changing
roller 52 is prevented.from exercising. its function
of irmparting motion to the spindle 3 and bracket
4 and the trap throwing mechanism will .then
throw. targets only from a fixed position. This
function is desifable in some instances for the
purpose . of  throwing two . targets- at one time,
that is, a so-called “doubles.” . Thus, with the
double stop 75 in its operating position: the
bracket and spindle are locked in position and
‘two targets may be simultaneously thrown by
the target throwing mechanism in known direc-
tions. The known .directions may be equalized
by adjusting the respective positions of lock
screws- 17 against the forward end 74 of the
bracket 4.
renders the angle changing mechanism- irieffec-
tive with respect to the target throwing mech:-
anism withcut disconnecting the angle changing
mechanism or disturbing the operation of the
angle selecting mechanism, thereby affordihg a
-simple and effective method for locking the trap
for initial setting of distance, elevation and. di-
rection of targets when the trap'is set up for a
shooting period.

The base | may be secured to a suitable founda-
tion by means of base bolts 18 passmg through
holes in said base.

The respective slopes of ‘a cam lobe are such
that the force perpendicular to the cam lobe sur-
face ‘gives rise to a mechanical moment about
the center of the spindle. 'The resolution of this
moment affords an applied torque which causes
the spindle and bracket to turn in the direction
of the applied torque. Since the tension ‘of the
spring which holds the angle changing roller
against the cam wheel varies for respective posi-
tions of the roller on the cam lobes, the torque
which gives rise to movement. of the spindle and
bracket will vary. : To render this torque substan-
tially uniform for any given position of the angle
changing roller on the cam wheel, each cam sur-
face is provided with a curvature which is adapted

to vary the effective moment around the center °

of the cam wheel with the force resulting ‘from
the spring tension at substantially every position
of the roller on the cam wheel. Since the cam
lobe tips are shown equidistant from the center
of the cam wheel, the curvature selected for
one lobe slope or surface is applicable for each
slope of like direction, as at C, €’ and D, D’ in
Figure 7. An adjustment of curvatures may be
made to compensate for a difference in applied
torque resulting from the fact that the angle
changing roller moves in an arc with respect to
. the angle changing lever pivot. Thus a respec-
tive left-hand slope 8§71, Figure 3, will have a
slightly shorter arc than a respectlve right-hand
slope 58.

If the spring tens1on on the roller arm is too
great, the torque imposed upon the cam may
cause it to jump ahead of the pawl, thereby dis-
rupting the normal sequence of operations. This
is avoided by limiting the spring tension on the
roller to that which is sufficient to actuate the

movement of the spindle and bracket by way. of

the roller operating on the cam surface; also
the friction of the holding cone 29 counteracts

The operation of the double stop .
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the torque applied to the cam, making said torqne
effective only inturning the spmdle :

As an alternative -embodiment .of the angle
changing mechanism, Fig. 8, the roller'may be
mounted on a block 59 sliding in a: slot 81 in an
extension on the bracket 4 instead of.at the
end of the arm 50, Figure 3. The.roller, Figure 8;
may be held against the angle selecting cam wheel
by any suitable means, such as a spring 82
mounted at one end on the roller stug 83 and se-
cured at the other end-to-a post on the bracket 4.
In this arrangement, the roller will move'in a
radial path with respect to the center of rotation
of the cam, thereby eliminating the need for a
dissimilarity in right- and left-hand cam’ sur-
face curvatures in order to equalize the torque
imposed by the roller pressure on the cam lobes.

The successive .positions. of the cam lobes 48
with respect to any statiohary. point on the base
I are determined by the indexing of the ratchet
teeth 61. The ratchet teeth 67 are positioned on
the cam wheel with respect to the cam lobes in a
manner such as to avpid the initial positioning
of the angle changing roller 52 on the tip 48 of a
cam lobe at the instant the trap is cocked.and
the. trap  throwing mechanism. is in alignment
with the operating pipe 34’, Figure 3. If the
roller were to be positioned-initially on a cam tip
at such a time, at the subsequent release of ten-
sion in. the operating pipe 34’ the roller 52 could
either:remain on said cam tip or could roll-down
either: slope of the cam lobe. - This would impart
an indeterminate factor to the cycle of angle-
selecting sequences. This feature can: be used
for -the purpose of providing -an: indeterminate
factor but it is not preferable to do so, since the
balance of distribution of target-launching direc-
tions would be seriously disturbed thereby.

- The ratchet teeth 67 are also positioned on the
cam wheel with respect to the cam lobes to pro-
vide-a suitable variety of roller starting positions.
The roller starting .positions are those points on
the cam lobes at which the roller rests on the
cam surface at the instant the trap is cocked.

5 These points are determined by the number of

ratchet teeth 67 indexed by the indexing pawl 66
and the positioning of the ratchet teeth with re-
Since the number -of
ratchet teeth indexed is maintained constant and
the relation of the ratchet teeth to the cam lobes
is fixed at the time the cam wheel is.designed,
these two factors-are determinants: of the cycle-of
target-launching positions. The number of lobes
and the spacing of the lobes from tip to tip are

5 factors in determining the maximum number of

roller -starting positions between cam. lobe tips
and the angular limits, x and ¥ of the flight zone,
of :Figure 9. While the actual number of roller
starting positions is determined by the number
of teeth in the ratchet wheel, the location of roller
starting positions on any one cam lobe, Figure 7,
is determined by the position of the cam lobe with
respect to the ratchet teeth.

After the cocking stroke, when the tension of

5 the operating pipe is released during the for-

ward stroke, the angle changing roller 52, Figure
7, starting from an initial position on a cam lobe,
rolls down the cam surface to a valley 80 where
it comes to rest at the start of the adjacent cam
lobe slope-in the upward direction. At this point
the target throwing mechanism mounted on the
bracket 4 is in a selected position of the sequence
or cycle for release of a target. The indexing
of the ratchet teeth 67, Figure 3, determines the
positions of the valleys between cam lobes with
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respect to a stationary point on the base | and’

thereby the angle selected positions except for
a definite number of instances:in which the in-

itial roller position coincides with the indexed po-:

sition of a valley, or the abutment of the for-
ward end 14 of the bracket 4 against one of the

limit screws 12 prevents further movement of the -

bracket and concomitantly of the roller 52, there- "

by interrupting the movement of the roller on its
inward path along the cam lobe surface.. The
frequency with which a given valley or tip will

appear in a given position with respect to any.

point on the ‘stationary base is delermined by
the length of the cycle which in turn is deter-
mined by the number of teeth selected in de-

of teeth indexed at one stroke of the: indexing
pawl 66. Thus, for a ratchet wheel having nine-

teen teeth of which four are indexed at one in-

dexing stroke of the pawl 66, the number of se-
lected positions in the cycle would be nineteen
and the cycle would repeat in. four’ complete
revolutions of the ratchet wheel
ber of ratchet teeth chosen is a number divis-
ible by the number of teeth indexed at one in-
dexing stroke of:the pawl 68, the number of se-

lected positions in the cycle would be reduced to:

the value of the resulting factor. For example,
if fifteen teeth ‘are used and three are indexed
at . one time, the number of selected positions
would be reduced to five. It is advisable, there-
fore, to use & prime number of teeth, selecting a
number which. is not a multiple of the number of
teeth indexed at one time.

The spacing of adjacent tips determines the ex-

treme angular target-launching positions and is
also a factor in determining the grouping of se-
lected positions.  The humber of teeth indexed
determines the number of “revolutions of - the
ratchet wheel for one cycle. The number of cam
lobes chosen and the spacing thereof determines
the number and sequence: angularity, of . the
angles ‘at- which targets are thrown. From: a
practical standpoint, the size of the cam ‘wheel
serves to limit the number of lobes feasible. -
In order to correlate the functions of the.re-
spective mechanisms which comprise the self-
angling target trap disclosed herein, the operation
of a trap embodying the features described here-
in will be outlined briefly. Starting with the op-
erating pipe 34" in full forward position, the pipe
is moved rearward to place the target-throwing
mechanism in cocked Position during which
movement the indexing pawl 66 indexes the angle
selecting cam 471 to an angle-selecting position
and at the same time the bracket 4 is pulled under
tension to a position in alignment with the oper-
ating pipe 34’ and also the angle changing roller
52 is concomitantly moved to a starting position,
Figure 3. As the operating pipe 34’ is moved for-
ward to discharge the trap, the tension on the
bracket is released, permitting the angle chang-
ing roller 52 to move clockwise or counterclock=
wise, depending upon whether the roller is in con-
tact with a right or left cam slope, toward a cam
valley until it cories to rest therein as in Figure
5, or is stopped before it reaches the valley, as at
M in Figure 7, by the abutment of the forward
end 14 of the bracket 4 against one of the angle
limit screws 12 as in Figure 4. During the for-
ward stroke, the angle selecting cam 47 is held
stationary by the friction of the holding cone 39
and the indexing pawl 66 merely-slides over the
ratchet teeth. The last portion of the forward

If the num-:
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5

stroke of the operating pipe 34’ causes the toggle-
{6 to push the trigger 24 which withdraws.the.
sear 31 and permits the carrier i} to swing and:
discharge the target {2. At thispoint the index-

ing pawl 66 is beyond the ratchet tooth 84, Figure

4, which the pawl will engage on the next rear-

ward movement of the operating pipe 34’.

The angle selecting and angle chandmg mech-
anisms provide a definite balanged sequence of
target launching directions which can readily be
made highly complicated so-that the sequence is
exceedingly difficult to -determine  and:- equally
difficult to follow once it has been- determined..
In addition, if a defective target should break be-
fore or after being launched, as occasionally hap-
pens, the sequence, as far as an observer is con- .
cerned, would be disrupted but the balance of
target distribution over the fhght zone would still
be maintained.

The -seli-angling unit of thls 1nvent10n has-
fewer parts than most of the prior art traps which:
attempt to vary automatically the throwing angle:
of the targets and which do not provide-a bal-:
anced distribution of targets over the flight zone.
The parts.of ‘the device of this invention are de-:
signed for ruggedness and hard usage. . The self-
angling unit is capable of ready and accurate ad-
justment for . a variety of shooting. conditions.-
Above all, the self angling unit of this inventicn
insures a thorough -testing of the-skill of each
shooter regardless of how many shooters are en=
gaged in a given competitive match, Further-
more, each shooter’s skill is tested over the entire
flight zone. The self-angling target trap disclosed
herein also provides a ready adjustment of the.
angular extremes of the flight.zone to alter the
angular spread of the flight zone, thereby produc-.
ing g different flight zone mthout disturbing the
balance of distribution of target launching. di-:
rections but, instead, regrouping said directions
under the same over-all distribution.

This invention thus accomplishes its cbjects in.
providing  a - self-angling target trap with sig-
nificantly improved features of utility over any
which have heretofore been known, - .

While in describing the operation of this trap,
a certain theory of operation has been advanced,
it is understood that such theory has been used
only to assist in clarifying the description. - This
theory, however, is not advanced as the only true
theory nor is the invention, as defined by the ap-
pended claims, to be restmcted to any. particular
theory of operation. : :

It is obvious that various cnanges in details of
construction and operation may be made, within
the scope of .the appended claims, without de-
parting from the spirit of this invention and that
the invention is not to be limited to the spemﬁc
details shown and/or described.’

Having thus described the- 1nvent10n what is
claimed is:

“1,-In g target trap havmg a target throwing
element mounted for movement about a vertical
axis on a base element, and means for cocking
and -discharging said target throwing  element,
the combination comprising means carried by-one
of said elements adapted for rotating said target
throwing element to successive positions. about
said vertical axis, means carried by the other ele-
ment and operating against said rotating means
for varying the direction and amount of rotation
of sald target throwing element so that said suc-
cessive positions are substantially unpredictable,
and means operated by said cocking-means-for

’controlling said rotating and varying means so
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that said successive positions follow a determinate-

cycle of positions substantially evenly balanced
between the extreme. positions of said target
throwing element.

2. In a target trap having a base element and’

a target throwing element adapted to pivot about
a vertical axis thereon, the combination compris-
ing a ¢am wheel carried by one of said elements;
means for rotating said cam. wheel through a

definite angle; a device carried by the other ele-

ment ‘operating against the said cam wheel for
suceessively varying the angular relation between:
said elements; -and means for successively re-

turmng said target throwing element to a com-.

stant’ starting position whereby the force neces-
sary for actuating said target throwing element
is maintained substantially constant.

3. In a target trap having a target throwmg:

element adapted to pivot about a vertical akis on
a base element, the combination comprising a cam
wheel having a plurality of unevenly spaced cam.

lobes carried by one of said elements and adapted:
to successively select substantially unpredictable:

horizontal angular positions for said target throw-
ing element, means for successively rotating said
cam wheel through a definite angle to provide a

determinate sequence of said positions for said:
target throwing element, and means carried by.

the other element and resiliently urged against

said cam wheel for turning said target throwing:

element to the said successwe p051tions selected by
said cam wheel.

4. In a target trap having a base element and:

a target throwing element adapted to pivot about

a vertical axis thereon, the combination compris-"

ing a lobate cam wheel carried by one of said ele-
ments for selecting substantially unpredictable
horizontal angular positions for said target throw-
ing element; means for successively rotating said
cam wheel through a definite angle to provide a
determinate cycle of ‘said positions; a roller de-
vice carried by the other elément operating on
the lobular surface of said cam wheel for suc-
cessively varying the angular relation between
said elements; and means for successively return-
ing said target throwing element to a constant
starting position whereby the forée necessa,ry for
actuating said target throwmg element is mam-
tained substantially constant.

5. A target trap comprising the combma,tmn of
a -base, a target throwing mechamsm movably
mounted for pivoting about a vertlcal axis there-
on, means for actuating said mechamsm a- cam
wheel adapted to select a horizontal ahgular posi-
tion for said mechanism; means for rotating said
cam wheel through a definite angle to provide &
determinate sequence of horizontal angular posi-
tions for said mechanism, a -roller resiliently in
contact with the edge of said cam wheel, and
means for translating the movement of said roller
glong the edge of said cam wheel into a pivotal
movement of said target throwing mechanism
about said vertical axis whereby said mechanism
is turned to the horizontal angular position se-
lected by said cam wheel.

6. A target trap comprising the combmatlon of
a base, a target throwing mechanism adjustably
mounted for pivoting about a vertical axis on said
base, means. for cocking said target throwing
mechanism, an angle selecting cam wheel on said
base, means operated by said cocking means for
rotating said cam wheel through a definite angle,
said cam having a number of unevenly spaced
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resiliently urging said roller. into etontact with
the edge of said cam wheel whereby said roller is
moved into a position:between-adiacent cam lobes:
thereby turning said target throwing mechanism,’

* said mechanism being discharged by a reverse:

movement of said cocking means, and means op--
erated by said cocking means for returning said:
mechanism to a constant startmg posmon dunng_?
a cocking movement. ey o
7. A target trap comprlsmg the: combmation of‘
a base, a sub-base mounted: for movement about
a vertical axis on said base, a target-throwing de--
vice adjustably mounted-for movement about &-
horizontal axis on said sub-base; means for-cock<:
ing said device, a lobate cam wheel carried by said:
base, ratchet and:pawl means-operated by said-
cocking means for rotating -said cam:  wheel-
through a definite angle during-a cocking stroke,:
means for holding said cam wheel inr position after:
said rotation, a roller carried by said sub-base,
means resiliently urging said roller into a position-
between adjacent cam lobes. on said cam wheel:
thereby turning' said sub-base, means for dis-
charging said device upon a reverse movement-of
the cocking means and means operated by satd:
cocking means for returning said sub-base to &
constant starting position during a- cockmg move--
ment, o
8. Ina target trap having a base a sub base'

- pivoted about a vertical axis on said base, ‘a target.

throwing - device adjustably mounted  for -move--
ment about a horizontal axis on said sub-base and
a . trap actuating mechanism, .the ~combination
comprising an angle selecting cam wheel having
a plurality of cam lobes and a ratehet- disc co-
axial with and rigidly connected to said cam wheel
adapted to select successively from a deferminate
complex sequence one of a series of herizontal an-
gular pesitions of said sub-base with -respeet to
said base, means adapted to rotate said sub-base
from a previous horizontal: angular position to-a
constant -starting :position - whereby the -force
necessary for actuating said device is maintained
substantially ~constant, -and means .resiliently
urged against said cam -wheel adapted to rotate
said sub-base from the constant starting position
to said selected angular position. -

9, In a target trap having a base,-a sub base
mounted for movement about a vertical axis on
said base; and a target throwing device adjustably
mounted for elevation on said sutb-base, the com-
b1natlon comprising a-cam - wheel having a plu-
rality of cam- lobes carried by said base for suc-
cessively selecting horizontal angular positions for
said ‘sub-base in a-complex determinate cycle -of
positions substanually evenly balanced between
the extreme posntmns of saLd sub-base, cocking
means- for said .device, means operated by said
cocking means for - turmng -said: .cam wheel
through a definite angle and for returning said
sub-base to a constant starting position during a
cocking stroke,. friction means for.holding. said
cam wheel in position after opération of said turn-
ing means, roller means carried by said sub-hasé
and operating on the lobular edge. of said cam
wheel for rotating -said sub-base from said con-
stant starting position to the position selected by
said cam wheel, means for dlscharglng saud device
and adjustable means for changing the extreme
angular positions of saId sub- base relatlve to said
base.

10. In a target’ trap compnsmga,base asub-base
p1voted on. a vertical axis in-said base, a target
throwing’ device- mounted adjiistably for plvotmg

lobes, a roller carried by said mechanism, means 75 on a horizontal axis on said sub-base and an acs
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tuating mechanism for said target trap, the com-
bination of an angle selecting cam wheel mov-
ably mounted on said base coaxial with said sub-
base, a ratchet wheel coaxial with said cam wheel
and forming an integral part thereof, a pawl ar-
ranged to engage the teeth of said ratchet wheel,
means to index a definite number of said teeth on

the rearward stroke of the actuating mechanism,
8 swinging lever mounted at one end on said sub-
base movable about a vertical axis, a roller pivoted
on the other end of said swinging lever, and a
spring tensioning the roller against said cam
wheel.

HARRY CLARK FOSTER.
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