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UNITED STATES PATENT OFFICE 
2,308,814 

ELECTRIC RFLE RANGE 

Mahon W. Keaney, Oak Park, and Herman G. 
Jensen, Chicago, Ill., assignors to Rayolite Rifle 
Range Company, Chicago, Ill., a corporation of 
Oklahoma, 

Application January 20, 1940, Serial No. 314,828 

12 Claims. (CI. 273-101.1) 
Our invention relates to improvements in 

shooting galleries, and has for One object to pro 
wide a new and improved shooting gallery and 
target device wherein a light-projecting member 
may be used to simulate the effect of a gun dis 
charging a metallic bullet. Other objects are 
to provide a new and improved type of target 
which will be interesting and make possible the 
development of a high degree of skill On the 
part of the shooter; to provide a traveling target 
which will reverse its direction of travel When 
hit; to provide an electrical and mechanical con 
trol means, especially Well adapted to adjust, 
control, and operate the device; and to provide 
a device which may be easily renewed, repaired, 
and maintained. 
Other objects of our invention will appear 

from time to time in the specification and claims. 
Figure 1 is a perspective view of the device in 

operation. 
Figure 2 is a detail view of the target device 

on an enlarged Scale with parts Omitted. 
Figure 3 is a section through the target it 

Self. 
Figures 4 and 5 are diagonals of the electrical 

circuits, Figures 4 and 5 being complementary in 
order that the drawings may be large enough for 
easy reading. 

Like parts are indicated by like characters in 
the Various figureS. 

is a cabinet containing a target visible 
through the Window 2. 3 includes a Series of 
hit-indicating windows adapted to be illuminated 
by electric lights as will hereinafter appear. 4 is 
an electric plug by which the apparatus may be 
connected to a Suitable electric power Source, 
Such as a house lighting circuit. 5 is a gun cabi 
net, having a coin slide 6, a gun rack adapted 
to receive the gun 8, and cables 9 and 0 joining 
the gun 8, the gun cabinet 5 and the target 
cabinet . 

2 and 22 are endless track members. They 
are supported by stanchions 23, 24, and 25 on the 
frame members 26 and 27 in the cabinet . These 
tracks have two parallel sections joined at each 
end by curved Sections. 28 is a conductor or 
third rail insulated from and carried by the 
stanchions 23, 24, and 25, and curved to conform 
with the contour of the tracks 2 and 22. 29 
is a target carriage having wheels 39 adjacent 
each end thereof and adapted to travel along 
the track 2 and support the Weight of the car 
riage. 3 and 32 are rollers, engaging Opposite 
sides of the track 22 to maintain the carriage in 
upright position. 

5 

0. 

20. 
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40 

33 are contact rollers sup- 55 

bearing 56 on the carriage 29. 

ported on an insulated spring 34 and yieldingly 
pressed against the rail 28. 35 and 36 are sleeves 
projecting upwardly from the frames 26 and 27 
upon which are rotatably mounted grooved pull 
leys 37 and 38. An endless belt 39 travels about 
these pulleys and is connected to the carriage 
29 by a drive plate 40. A is a hollow shaft, 
projecting upwardly from the carriage 29 and 
supporting the Socket 42 which carries a photo 
electric cell 43. The Shaft 4 is hollow So that a 
suitable electric conductor may extend there 
through from the phototerminal of the photo 
electric cell being grounded. 
Spring fingers 44 on the carriage 29 are adapted 

to engage the bar 45, which is pivoted. On the 
bracket 46 on the track 2 . Contact of the Spring 
fingers 44 with this bar serves to rotate it to 
actuate a limit Switch 2 to insure that the 
target will stop in the central front position and 
remain visible when the device is out of play. 
The Spring contact of the fingers With the bar 
also has a braking effect to yieldingly stop the 
target. 

Encircling the shaft 4 and mounted for rota 
tion thereabout is a hollow shaft. 59, upon Which 
is rigidly mounted a bracket 5 having pivoted 
thereon two legs 52. The bracket 5 also carries 
the target body 54. This target body simulates 
a tramp or other comic character. In this case, 
lenses 55 are located in each shoulder of the 
tramp in such position as to concentrate the 
light ray from the gun upon the photoelectric 
cell 43. 
The hollow shaft 5) is rotatably mounted in the 

The lower end 
Of the hollow shaft carries a gear 58 in mesh 
with the rack 59. This rack is carried by the 
Slide plate 6 slidably held in the channels 6 
and 62 on the carriage 29, and the slide plate 60 
also supports the drive plate 40 above referred to. 
The longitudinal excursion of the plate 6 and 

the rack 59 with respect to the carriage is limited 
by adjusting screws 63 So that Whenever the di 
rection of travel of the belt is reversed, it moves 
the plate and rack longitudinally along the car 
riage, a distance Sufficient to rotate the target 
through an angle of 180 degrees before the car 
riage gets under way so that the target will face 
forwardly no matter in which direction the car 
riage is traveling. 
The belt 39 coincides in contour and position 

to the two tracks 2 and 22, so that as it travels 
it propels the carriage along the tracks. 

Pins 65 depend downwardly from the legs 52. 
66 is a rotary plate having upwardly turned ears 
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67 to pivotally support pins 68 on the legs 52, 
so that the pin 65 on one leg engages a series of 
Spaced stop members 69, moving that leg back 
and causing the other leg to move forwardly so 
as to simulate a Walking action. 

70 is a motor, if is a speed reducing gear, 76 is 
a flexible coupling, 75 is a shaft whereby the 
motor TO drives the pulley 37 and so the belt 39. 
T3 is a bell adapted to be rung by the solenoid 
4 when a hit is made. 
In a number of instances in this application 

we have illustrated conventionally certain plug 

0. 

and socket connections. In each case, the mat 
ing elements are given the same number, which 
number is not referred to in the specification 
but is provided through the plug and socket con 
nector. 
Conductors Of and O2 lead from the plug 4 

to the socket O3. Lights f O4 within the target 
cabinet are connected between the conductors 
Of and 02 for the purpose of illuminating the 

target and scenery. 06 is a master Switch which 
may be used to control the entire system. Con 
ductors foll and 108 lead from the plug O9 asso 
ciated with the socket 03 to the primary coil of 
the transformer ff0, through the fuse off. 
Conductors if 2 and 3 connect respectively 
with the conductors - 07 and 08 and lead to the 
primary coil of the transformer f4 through the 
fuse if 5. A circuit extends through conduc 
tor 6, an adjustable rheostat or resistor, 
conductor if 8, separable connector A, conduc 
tor. 20 to limit switch 2? controlled by bar 45, 
thence through the field coil f22 of the motor 
70, conductor 23, connector A, conductor. 24 
to the relay switch point f25. . . 

In the position shown in Figure 4, the circuit 
continues through the conductor 26, connector 
A, conductor 27 to the armature of the motor 
70, thence through the conductor 28, connector 
A, conductor 29 to the relay switch point. 30, 
in this case shown closed, thence through the 
conductor 3?, conductor f3, conductor 08, plug 
f09, conductor O2 back to the source of power. 
... When the switch parts in relay B are in the 
lower position as shown in Figure 4, the circuit 
is the same as in the preceding paragraph to and 
including conductor 24 and then is as follows: 
relay. Switch point 32, thence through the con 
ductor. 29, connector A, conductor 28, the 
armature of the motor 70, conductor 27, con 
nector A, conductor 26, relay switch point 33, 
conductor 3, conductor f3, conductor f08, 
back to the source of power, thereby reversing 
the direction of current flowing through the 
armature, and so reversing the motor. The ele 
ments 25, 30, 132, 33 are all part of a revers 
ing relay assembly, which is identified by the 
master letter B. . . . 
Since the usual house lighting circuit carries 

110 volt current, the preferred form of our de 
vice is wired so far as the transformer f4 and 
all the elements and circuits above described are 
concerned for 110 volt A. C., though if a different 
voltage must be used, the wiring will be changed 
accordingly. In either event, no matter what 
the power voltage is, the remaining elements 
of the device now to be described operate on a 
different voltage, hence the necessity of trans 
formers above referred to. . . . . . . . . . - 

Until a coin is inserted in the coin Slide and 
the slide is pushed in, the apparatus is in 
operative. The target is at rest near the middle 

20 
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trigger of the gun will have no effect except when 
the master switch f O6 is open. The light 04 
illuminating the target and scenery will be on and 
the amplifier will be in operation maintaining 
the heaters of the tubes in Operative condition. 
So that When the device goes into Operation, 
there Will be no delay. - 
When a coin is inserted and the coin slide is 

pushed in, the apparatus is as a result condi 
tioned for operation and manipulation, the gun 
light heater current comes on to keep the fila 
ment at a cherry, red, and the target commences 
to travel. The numeral zero (0) at the left 
hand side of the target cabinet is illuminated 
and so remains until the operator makes a hit. 
When the trigger is pulled a flash of light is 

projected from the barrel of the gun upon the 
target. A sound is heard similar to the report 
of a gun, and if the target is hit by the flash of 
light, the gun being properly aimed, a bell will 
ring and the target will immediately turn around 
and reverse its direction of travel along the track, 
the light behind the numeral zero (0) will go 

25 

30 

40 

45. 

50 

out and the light behind the number: ones: (1) 
will be illuminated. . . . - - - ... . . . . . . 
This continues until ten shots have been fired. 

If all ten shots are hits, then the user without 
further charge and without further manipulation 
of the coin slide may fire ten more shots." HoWa, 
ever, if the first ten...shots are not all hits, if 
even a single one is a miss, then after the ten 
shots have been fired, the apparatus goes out 
of play, the gun lightheater current is turned 
off, the trigger becomes ineffective, and a light 
remains behind the window indicating the num 
ber of hits made. This light continues to be 
visible until the coin control mechanism is again 
manipulated, whereupon the zero (0) window in 
dicating the start of a new string is illuminated. 
This sequence of operations is brought about as 

follows: . . . . . . . . . . 
The insertion of a coin releases the coin con 

trol mechanism so that the slide may be pushed 
in to actuate a switch to make operation possible. . 
The following circuits then go into operation: 
From one of the secondary coils 34 of the 

transformer f 14 through the conductor f35 to 
the reset coil 36, thence through the conductor 
37, connector D, conductor 38, to the coin con 

trolled switch 39, the switch point 40, conduc 
tor 4f, connector D, conductor 42 to the other 
terminal of the secondary coil. 34. This ener 

60, 

70, 

gizes the coil 36 and causes actuation of the 
reset mechanism, now here shown in detail, be 
cause its details form no part of the present in 
vention, but illustrated diagrammatically by 
dotted lines. This returns the wiper arm 43 of 
the shot counter and the wiper arm 44 of the 
hit counter to the starting position, thus illumi 
nating the Zero (0) light at the left-hand side 
of the target box. The hit-counting circuit is 
then from the ground through the wiper arm 
44, conductor 45, connector E, conductor. 46, 

"... zero (0) light 47, conductor 48, connector E, 
conductor f49, secondary coil 150 of the trans 
former if 0 to ground. This illuminates the zero 
(0) light and indicates to the player that the 
apparatus is in starting position. . . 
The reset mechanism also allows a circuit from 

the ground through the shot-counting segment 
5f, wiper arm 43, conductor 52, magnet coil 
53, conductor 54, conductor 49, secondary 

transformer coil 50 to ground. This energizes 
of the window in the target box, and pulling the 75 the magnet coil 53 of the play control relay F. 
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to close a circuit through the play control relay 
contacts as follows: 
From the original power source through con 

ductor ft 8, conductor 55, relay switch point 56, 
conductor 57, connector A, conductor 58, 
through the field coil 22 of the motor, conduc 
tor 23, connector A, conductor 24, relay switch 
point 25 in the relay B, conductor 26, connector 
A, conductor f2, armature of the motor 70, con 
ductor 28, connector A, conductor 29, relay 
switch point 39, conductor f3f, conductor f3, 
conductor f8, back to the original source of 
power. 
The circuit is thus completed and the motor 

commences to operate, continuing so to do until 
the correct number of shots have been fired, the 
Various cycles of operation have been completed 
and the device is returned to the end condition. 
In connection with this operation, however, it 
is essential that the target shall stop at or near 
the central position so that it may remain visible 
even though the device is not conditioned for 
operation, and this is accomplished by means of 
the limit switch f2 in parallel with the circuit 
through the relay B, just described. 
The limit switch remains closed until the tar 

get approaches the central position, and at that 
time the spring fingers 44 engage the limit switch 
lever 45 to open the limit switch f2, break the 
circuit, and insure that the target will stop in 
the central position. 
The actuation of the magnet 53 operates relay 

F to also close a circuit from ground, through 
conductor 244, switch point 60, conductor 6i, 
connector D, conductor 62, gun lamp f 63, con 
ductor 64, conductor 4, connector D, conduc 
tor 42, resistor f 55, conductor 66, contact f68, 
secondary coil 8 of transformer 4 to ground. 
This circuit keeps the gun lamp in heated con 

dition, but it is not sufficiently energized to ap 
preciably affect the photoelectric cell, as will 
hereinafter appear. 
This is desirable because experience teaches 

that frequently recurrent application of a cur 
rent to a cold gun lamp materially reduces the 
life thereof, and current surges may be set up 
in the System to up-set other of the circuits and 
cause improper operation. So means are pro 
vided, first for maintaining the lamp hot at all 
times during operation, and second, for further 
heating the lamp when the gun trigger is pulled 
to project the necessary beam of light to actuate 
the mechanism responsive to the impingement 
of the beam on the photoelectric cell 43. 
When the mechanism is conditioned for opera 

tion by the marksman, as above indicated, with 
the hit-indicator showing Zero (0), and the tar 
get moving along the track so as to make its 
periodic appearance and disappearance, the op 
erator takes the gun in hand, aims at the target, 
and pulls the trigger, whereupon the sound of a 
shot is heard. The shot counter, invisible to the 
operator, counts each shot. If the gun is prop 
erly aimed and the flash of light impinges upon 
the lens 55 and so produces its effect upon the 
photoelectric cell, a bell rings, the target reverses. 
its direction of travel and a hit is indicated by 
the illumination of the next number WindoW in 
sequence. If, however, a hit is not made, then 
there is no change in the hit-counting indicator, 
the target continues its travel in the same direc 
tion and the bell does not ring. However, the 
shot-counter functions nevertheless. 
We will first describe the sequence when no hit 

is made: 

5 

O 

5 

20 

30 
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5 
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When the trigger is pulled, the switch arm 69, 

controlled by the trigger 70, through mechanism 
not here shown, as it forms no part of our pres 
ent invention, engages SWitch point T. This 
closes a circuit from ground through magnet 72, 
conductor 73, connector D, conductor f4, Switch 
75, conductor 76, conductor 77, switch point 
7, switch arm 69, conductor 78, condenser 79, 

conductor 80, conductor 4 thence through 
connector D, conductor 42 to resistor 65, con 
ductor 66, tap f 68, secondary transformer coil 
67 to ground. The charge in the condenser 79 
momentarily energizes the magnet 72 to actuate 
the relay G to close the switch 8? and complete 
a circuit to shunt out the resistor 65, as follows: 
From ground through secondary coil f67, tap 

68, conductor 66, conductor 82, relay switch 
point f8, conductor 83, conductor 42, con 
nector D, conductor 14, conductor 64, lamp 63, 
conductor f62, connector D, conductor f6f, relay 
switch point 60, conductor 244 to ground. This 
gives full available current to the gun lamp as a 
substitute for the lesser heating current, and 
causes the lamp to project a flash of light suffi 
cient to affect the photoelectric cell. 
The energization of the magnet 72 also closes 

the switch point 84 in the relay G, to complete 
the following circuit to actuate the shot counter: 
From the secondary coil 34 of the transformer 
4, conductor 35, conductor 85, relay switch 

point, 84 in relay G, conductor 86, magnet f87, 
conductor 88, conductor 42, back to the sec 
ondary coil 34 of the transformer 4, then the 
magnet 87, by a mechanical connection not here 
shown, moves the Wiper f43 one step forward 
along the segment 5 as part of the shot-count 
ing operation. 
The actuation of the magnet 72 in relay G 

upon pulling the trigger 70 also causes a sound 
to be made simulating the explosive Sound of a 
gun. The circuit that does this is as follows: 
From the secondary coil f34 of transformer 4, 

conductor 35, conductor 85, relay switch point 
84, in relay G, conductor 86, conductor 9?, con 

nector D, conductor 92, solenoid coil 193, which 
solenoid, by mechanical means not here shown, 
actuates the gun sounder, conductor 94, conduc 
tor 64, conductor 4?, connector D, conductor 
42, back to the secondary coil 34, thus every 
time the trigger is pulled the sound of a shot is 
heard. 
The above description covers what happens 

When the trigger is pulled, and if no hit is made. 
Each time this occurs the wiper 43 goes forward 
One step along segment 5 until it has made ten 
forward steps, and leaves the segment whereupon 
the machine is dead, and no further firing can 
be done Without the insertion of another coin and 
a further operation of the coin slide. 
While the various circuits and the mechanisms 

controlled by them operate at great rapidity, 
nevertheless a holding circuit is provided which 
gives time enough for the completion of all the 
necessary functions after the last shot is fired 
and the wiper has left the segment 5f to allow 
all circuits time to assume the end position. The 
holding circuit keeps the magnet 53 in relay F 
energized during the full operation of the magnet 
87. This circuit extends from the ground, 
through switchpoint 95, conductor 96, con 
ductor 97, conductor 52, to magnet 53 in relay 
F, conductor 54, conductor f49, the secondary 
coil 50 of the transformer f0, back to the 
ground. The residual magnetism or lag in the 
electromagnet 87 holds the switch 95 closed 
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long enough even after the wiper 43 has passed 
beyond the segment 5 to give time for the con 
pletion of the various cycles of operation. . . . 

If, however, one or more hits are made, the 
situation changes somewhat and other circuits 
are energized and other operations take place, as 
follows: ; : .. 
Assuming that the marksman on anyone of his 

shots of the first ten makes a hit, this is, aSSun 
ing the gun is aimed correctly in that upon pull 
ing the trigger a light flash impinges upon the 
lens 55 and is directed thereby upon the photo 
sensitive cell 43, the following sequences occur: 

In the first place, it is necessary to protect the 
machine against improper manipulation, for in 
stance, the apparatus must be protected against 
actuation simulating a hit when some light source 
other than the gun is used. In other Words, a 
dishonest marksman might strike a match, use a 
flashlight, or deflect the light from some other 
Source into the photo-sensitive member or photo 
electric cell. Means are provided to make this 
ineffective unless and until the trigger is pulled. 
These means for protecting the apparatus 

against actuation by anything except a light ray 
projected from the gun are also controlled by the 
magnet i8. When that magnet is energized by 
a pull on the trigger, the switch 20 is closed, com 
pleting a circuit as follows: " .. 
From one of the secondary windings 202 of 

transformer 0, conductor 203, switch 20, icon 
ductor 204, hit-counter magnet 205, conductor 
296, plate 207 of one of the tubes 208 of the photo 
electric amplifier. This puts voltage on the plate 
and permits this tube to function. If voltage 
were not on the plate, it would not function, and 
therefore a light beam merely impinging on the 
photoelectric cell without the closure of the 
switches controlled by the trigger and associated 
circuits Will produce no effect on hit-counter coil 
205 because the tube cannot function unless volt 
age is impressed on the plate 20. When the tube 
is energized as a result of light impinging on the 
photoelectric cell, as will hereinafter appear, the 
circuit goes on through the tube 208, conductor 
209, to the other terminal of the coil 202. 
The photoelectric cell is diagrammatically 

shown. However, for the purpose of illustration, 
a circuit extends from the ground through con 
ductor 20, connector H, conductor 2, third 
rail 23, photoelectric cell 43, conductor 22, con 
nector H, conductor 2 3, into the amplifying sys 
tem, which in turn energizes the grid 24, so that 
the circuit through the magnet 205 above de 
Scribed is energized when a hit is made, to cause 
the wiper 44 to take one forward step, thus in 
dicating , a hit. That brings the wiper to the 
Second contact in the outer group of arcuately 
arranged hit-counting circuit buttons, as indi 
cated in Figure 5. This closes a circuit from 
ground, through wiper 44, conductor 25, con 
nector E, conductor 26, light 27, conductor 48, 
connector E, conductor 49, secondary coil 50 of 
transformer 0, thence to the ground. This en 
ergizes light 2 which illuminates the numeral 
one (1) on the target box shown in Figure 1. 
This movement of the wiper 44 also causes it 

to engage the first of the target-reversing con 
tact points in the inner arcuately arranged groups 
of contacts associated with conductor 29, clos 
ing a circuit from ground, through wiper 144, 
conductor 29, conductor 220, Switch 22, con 
ductor 32, magnet 222, associated with the relay 
B, conductor f49, secondary coill 50 of the trans 
former 0, to ground. This actuates the relay 
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B to reverse the motor as previously pointed out, 
and causes the target to reverse and travel in 
the opposite direction, . . . 
The next hit moves the wiper to engage the 

third of the Outer contacts to light the number 
two (2) light, but does not move it far enough 
to engage the second of the contacts associated 
With conductor. 29. The result of this is that 
the circuit through magnet. 222 is opened, and 
the relay switch - B automatically opens, as is 
characteristic of the conventional type of relay 
Switch. This again reverses the motor and causes 
the target to travel in the opposite direction. : : 
This sequence continues, a new light being 

illuminated for each hit made, until the wiper 
43 has traveled beyond the end of the segment; 
5, at which time the machine is turned off. 
As previously pointed out, the wipers 43 and 44 
are automatically returned to the starting posi 
tion when the coin switch is actuated for a ne 
string of shots. 
: The exception to this is that, if a marksman 
gets ten hits with his first ten shots, then the 
Wiper 44 goes around to the contact 223, engag 
ing that at the same time as it engages the tenth 
contact point 224 to light up the number ten (10) 
light. There is then a circuit closed from the 
ground, through wiper .44, contact point 223, 
conductor 225, switch 226, conductor 227, con 
tact point 327, wiper 43, conductor 52, magnet. 
53, conductor 54, conductor 49, secondary coil 
50, to the ground. This keeps the electromagnet 

associated with the relay Fenergized so that op 
eration may continue. The next shot moves the 
Wiper 43 into engagement with the segment 228, 
So that the magnet 53 now continues to operate 
relay F to permit further operation, so that the 
marksman may get ten more shots. The segment 
228 is grounded, just as was the segment 51, and 
ten shots more can be fired. The scoring con 
tinues around the arc of indicating light contacts 
previously referred to, associated with the wiper 
f44 until ten more shots have been fired, when 
the wiper 43 runs off the further end of the 
Segment 228, and the apparatus goes out of op 
eration, just as it would have gone out, had con 
tact not been made with terminal point 223. If 
it is desired to give the marksman twenty shots 
without reference to the number of hits, then 
the switch 226 is grounded, as indicated in dot 
ted lines in Figure 5, thus substituting for the 
effect of the contact point 223. In effect, this 
would be the same as a continuous segment in 
stead of 5,327, and 228. 
Another function of the magnet 285 is that 

every time a hit is made, it closes the switch 230, 

60 

70 

75 

which resultS. in closing a circuit from secondary 
coil 34, through conductor 35, conductor 23, 
switch 230, conductor 232, connector I, conductor 
233, bell-ringing solenoid 74, conductor 234, con 
nector I, conductor 235, conductor 88, conductor. 
f42, back to the secondary coil f34. This rings 
the bell every time a hit is made. 

In a number of instances we have shown con 
densers across the switches for the purpose of 
preventing. Sparking and the like. Their use is 
the conventional and usual use in such circum 
stances, and no further description of them, it is 
thought, is required, as their functioning and 
Operation is standard in the art. 

In order to protect the gun against use without 
the insertion of a coin, a safety circuit is pro 
vided, which, while it does not mechanically in. 
terfere with the pulling of the trigger, makes 
trigger manipulation of no avail, and insures: 
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that there will be no functioning of the appa 
ratus, no operation of any of the important cir 
cuits, and no projection of a light, unless a coin 
has been inserted and the coin slide manipulated 
before the trigger is pulled. 
AS previously pointed out, during normal Op 

eration when the trigger is pulled, current passes 
from conductor 73 through the magnet 72 to 
ground, thereby actuating the timing SWitch G, 
Without which pulling the trigger can have no 
effect and the gun cannot be operated. After the 
last shot of a complete Series is fired, the magnet 
f53 as previously pointed out no longer holds the 
relay F in open position, relay F therefore after 
the last shot remains in the dotted line position 
and closes a circuit at the Switch point 240. 
Under these circumstances, if the trigger is 
pulled in an effort to cheat the machine, the 
current passing along the conductor 73 will take 
the line of least resistance to ground, following 
the circuit from 3 through conductor 24, re 
sistance 242, conductor 243, switch point 240, 
conductor 244 to ground. Perhaps a little current 
Will pass through the magnet 72 but it will not 
be enough to actuate the magnet. The low-re 
Sistance short-circuit above referred to thus in 
Sures that pulling the trigger Will not cause op 
eration of the device. 
The condenser 79, whenever the trigger is 

pulled, discharges. It is bad for the condenser 
to discharge it through a dead short-circuit, and 
that is why the resistance 242 is placed in the live 
short-circuiting the magnet 72. The resistor 
242 gives the circuit enough resistance so that 
the condenser Will not be harmed when it dis 
charges, but the resistance is still low enough so 
that the magnet 72 will not be actuated. 

It is important that unless the apparatus has 
been conditioned for correct operation, pulling 
the trigger will have no useful effect. This can 
be accomplished by providing a short circuit 
around the magnet coil 72, but if that were 
done, the dead Short circuit Would in time dam 
age the condenser because experience teaches 
that the trigger is frequently pulled when the 
device is not conditioned for Operation. 
The presence of the resistor 242 in the short 

circuit in parallel with the magnet coil 72 in 
Sures that not enough current will pass through 
the magnet coil to cause operation of the device 
because the current will be divided between the 
Coil and the resistor, and the condenser will thus 
not be Subjected to the deleterious effect of a 
dead short circuit. 
The light 25 in the gun cabinet is lighted 

by a circuit from the secondary coil 34, con 
ductor 42, connector D, conductor 4, con 
ductor 64, conductor 252, lamp 25 f, conductor 
253, connector D, conductor 254, conductor 35, 
thence to the coil 34. 
The switch 255 is a reset switch in the target 

cabinet by the use of which the serviceman 
may reset the apparatus for adjustment and na 
nipulation without using the coin control mech 
anism. This Switch, of course, will be enclosed 
in the cabinet so that the customers will not 
have access to it. It is connected between con 
ductors 37 and 88 and shorts out the switch 
and control mechanisms operated by the coin 
slide. 
The condenser 30, condenser 302, and choke 

303 are provided to serve as a filter to prevent 
outside disturbances picked up by the third rail 
28 from getting into the amplifier. It might 
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ger, but missed the target, some outside disturb 
ance might be picked up by the third rail 28, 
acting as a radio antenna, which would cause 
target operation, that is, an apparent hit. The 
filter assembly makes that impossible. 
The condensers, associated With the relay 

SWitches, are, of course, for the obvious purpose 
of preventing transient impulses being produced 
at the Various points. 
The condenser 79 is charged by the following 

circuit, Which is closed When the operator does 
not have his finger on the trigger. It is closed 
through switch point 40 associated with the gun 
Switch lever 69, when the trigger is released. 
The circuit is as follows: 
From the ground at 402 through coil 403 of 

the transformer O, rectifier tube 404, conductor 
405, conductor 496, choke coil 407, conductor 408, 
resistor 409, resistor 40, conductor 4, con 
nector D, conductor 42 to switch point 40, 
then through switch arm 69, conductor f78, 
condenser 79, conductor 80, conductor 4, 
connector D, conductor 42, through resistor 65, 
conductor 66, tap 68, coil 67 to ground. The 
purpose of this arrangement is to charge the 
condenser 79 at a sufficiently slow rate that no 
impulses Will be set up in the system which 
night cause premature or improper operation 
of any of the other circuits. 
The discharge of the condenser 79 provides 

the force to operate the relay G. This in turn 
causes Sufficient current to be applied to the gun 
lamp to energize it so that when the trigger is 
pulled and the lamp is energized, if the gun is 
properly aimed, the resultant flash of light upon 
the photo-electric cell will cause the operation 
of the hit-counting device and associated cir 
cuits and mechanisms. 
The two switches associated with the coin 

control mechanism are important because when 
the coin control slide is pushed in, which is pos 
Sible only when a coin is inserted, the circuit 
is closed between 39 and 40 to permit opera 
tion of the device. However, the circuit must 
always be broken at 75, as otherwise it would 
be possible to hold the coin slide in, keep the 
Switches 39 and 40 closed, and make continu 
OuS Operation possible. These two switches to 
gether cooperate to insure that the machine 
can not be continuously operated by holding in 
the coin Slide. 
We have mentioned above the rectifier tube 

404. This apparatus operates on alternating 
current. However, three different uses for direct 
current appear in this device: one, to charge 
the Condenser 79; another, to provide direct 
current for the photo-electric cell; and another, 
to provide direct current for the amplifying 
tubes. 
The resistance element 4.3 grounded from 

the conductor 52, shown adjacent the mag 
net coil 53 of relay F is for the purpose of 
preventing excessive arcing at the wiper 43, 
it is in parallel With the wiper - 43 and grounded 
at Segments 5. Thus, for example, if we 
assume that it takes ten amperes to close relay 
F, and that the circuit is broken at 43, then 
if the resistor 43 draws four amperes to ground, 
only six amperes are available to form an arc 
and So the resistor protects the circuit against 
any excessive arcing which might set up im 
pulses to be picked up on the third rail, for 
instance, to cause the actuation of the hit 
counting mechanism when no hit had been happen that just as the operator pulled the trig-5 made, 
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The resistor 44 and the condenser 415, 

grounded from the conductor 220 are for the 
same purpose of protecting the circuit through 
the Wiper f44. The filter consisting of a resistor 
4 f6 and condenser 4f7 is also for the same pur 
pose of quenching any arc at the switches 69. 
We claim: 
1. In a target device, a target, a gun, means 

for counting the number of shots fired by the 
gun, and separate means for counting the num 
ber of hits made on the target, the shot count 
ing means including fixed and movable, con 
ductors, the latter being adapted to travel along 
the former as the shots are counted while re 
maining continuously in contact therewith and 
to be disengaged therefrom after a predeter 
mined number of shots have been counted, a. 
contact member adapted to be engaged by the 
movable conductor upon its disengagement from 
the fixed conductor, the hit counting means in 
cluding a switch member adapted to close a 
circuit through the contact member when a 
predetermined number of hits have been made 
whereby the circuit through the movable con 
ductor remains closed. 

2. In a target device, a target, a gun, means 
for counting the number of shots fired by the 
gun, and separate means for counting the num 
ber of hits made on the target, the shot count 
ing means including fixed and movable con 
ductors, the latter being adapted to travel along 
the former as the shots are counted while re 
maining continuously in contact therewith and 
to be disengaged therefrom after a predeter 
mined number of shots have been counted, a con 
tact member adapted to be engaged by the mov 
able conductor upon its disengagement from the 
fixed conductor, the hit counting means includ 
ing a switch member adapted to close a circuit 
through the contact member when a predeter 
mined number of hits have been made whereby 
the circuit through the movable conductor re 
mains closed, a second fixed conductor in the 
path of and adapted to be engaged by the mov 
able conductor as it continues its travel re 
sponsive to the counting of successive addi 
tional shots. .. - . . . . . 

3. In a target device, a target, a gun, means 
for counting the number of shots fired by the 
gun, and separate means for counting the num 
ber of hits made on the target, the shot count 
ing means including fixed and movable conduc 
tors, the latter being adapted to travel along 
the former as the shots are counted while re 
maining continuously in contact therewith and 
to be disengaged therefrom after a predeter 
mined number of shots have been counted, a 
contact member adapted to be engaged by the 
movable conductor upon its disengagement from 
the fixed conductor, the hit counting means in 
cluding a switch member adapted to close a 
circuit through the contact member. When a pre 
determined number of hits have been made 
whereby the circuit through the movable con 
ductor remains closed, and manually controlled 
means for closing the circuit through the con 
tact member independent of the hit counting 
meanS. - 

4. In combination, a gun, a target, shot count 
ing means including an electric connector adapt 
ed normally to close a circuit during the Operation 
of the device for a predetermined number of 
shoes only, and after such number of shots have 
been fired to open the circuit to prevent further 
operation, a hit counting means adapted only 
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when a number of hits equal to the aforesaid pre 
determined number of shots have been made to 
keep the circuit closed independent of the circuit 
opening effect of the shot counting means, and 
an additional shot counting means adapted for 
operation only when said predetermined number 
of hits have been made. . . . . . . . . . . . . . . .'; : 

5. In a target device, a target, a gun, shot 
counting means including a plurality of aligned 
fixed Conductor plates, a lockout contact men 
ber located between them, a wiper adapted to 
engage and travel along the plates, means actu. 
ated in response to each shot for moving the 
Wiper step by step along one of the plates to 
bring it into engagement with the lockout con 
tact member, a hit counting means including a 
plurality of separate hit-indicating contact mem 
bers, a wiper adapted to travel along them, means 
responsive to each hit on the target for moving 
the Wiper step by step from one hit-indicating 
contact member to the next, a control contact 
member in the path of the wiper, and a circuit.in 
cluding the control contact member and the 
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lockout contact member adapted when closed by . 
the simultaneous contact of each wiper with its 
respective contact member to condition the ap 
paratus for further operation. 
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6. In a target device, a target, a gun, shot 
Counting means including a plurality of aligned 
fixed conductor plates, a lockout contact mem 
ber located between them, a wiper adapted to 
engage and travel along the plates, means actu 
ated in response to each shot for moving the 
wiper step by step along one of the plates to 
bring it into engagement with the lockout con 
tact member, a hit counting means including a 
plurality of separate hit indicating contact mem 
bers, a Wiper adapted to travel along them, means 
responsive to each hit on the target for moving 
the. Wiper step by step from one hit-indicating 
contact member to the next, a control contact 
member in the path of the wiper and a circuitin 
cluding the control contact member and the lock 
out contact member adapted when closed by the 
simultaneous contact of each wiper with its re 
spective contact member to condition the appas. 
ratus for further operation, and adapted 
not so closed to prevent further operation. 

7. In a target device, a target; a gun, in, shot 
counting means including a plurality of aligned 
fixed conductor plates, a lockout contact mem 
ber located between them, a wiper adapted to 
engage and travel along the plates, means actu 

bring it into engagement with the lockout con 
tact member, a hit counting means including a 
plurality of separate hit-indicating contact mem 

60 
bers, a wiper adapted to travel-along them, means 
responsive to each hit on the target for moving 
the wiper step by step from one hit-indicating 
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contact member to the next, a control contact 
member in the path of the wiper, and a circuit 
including the control contact: members and the 
lockout contact member adapted when closed by 
the simultaneous contact of each wiper with its 
respective contact member to condition the ap 
paratus for further operation, and adapted when 
not so closed to prevent further, operation, and 
manual means in the circuit adapted to close it 
to condition the device for operation independent 
of the hit-indicating wiper. . . . . . . . . . . . 

8. In a target device, a target, a gun, shot 
counting means including a plurality of aligned 
fixed conductor plates, a lockout contact member 

:when 

  

  

  



2,308,814 
located between them, a wiper adapted to en 
gage and travel along the plates, means actuated 
in response to each shot for moving the wiper 
step by step along one of the plates to bring it 
into engagement with the lockout contact mem 
ber, a hit counting means including a plurality 
of separate hit-indicating contact members, a 
wiper adapted to travel along them, means re 
sponsive to each hit on the target for moving the 
wiper step by step from one hit-indicating con 
tact member to the next, a control contact men 
ber in the path of the wiper and a circuit includ 
ing the control contact member and the lockout 
contact member adapted when closed by the Si 
multaneous contact of each wiper with its re 
spective contact member to condition the ap 
paratus for further operation, and means for 
moving the hit-counting wiper being adapted 
after such conditioning of the apparatus for fur 
ther operation to move the wiper step by Step 
along the second conductor plate and at the last 
shot to move it out of contact therewith, whereby 
the circuit is closed to prevent further operation 
of the device. 

9. In a target device, a target and an electric 
gun adapted to be aimed and fired thereat, a 
plurality of score indicating lights, a Wiper blade 
and means responsive to the operation of the gun 
for rotating the blade step by step about a center 
of rotation, a plurality of contact members in the 
path of the blade arranged in two concentric arcs 
about the center of rotation thereof, electric cir 
cuits joining each of the contact members in one 
arc with an associated score indicating light, a 
target controlling circuit including a contact 
member in the other arc, the blade being adapted 
at one time to simultaneously engage contact 
members in both arcs and at another time to 
engage a contact member in one arc only. 

10. In a target device, a target and an electric 
gun adapted to be aimed and fired thereat, a plul 
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rality of score indicating lights, a wiper blade 
and means responsive to hits made by the gun. On 
the target for rotating the blade step by step 
about a center of rotation, a plurality of contact 
members in the path of the blade arranged in 
two concentric arcs about the center of rotation 
thereof, electric circuits joining each of the con 
tact members in one arc with an associated score 
indicating light, a target controlling circuit in 
cluding a contact member in the other arc, the 
blade being adapted at one time to simultaneous 
ly engage contact members in both arcs and at 
another time to engage a contact member in one 
arc Only. 

11. A skill testing game comprising, in combi 
nation, a moving target, an aiming element, a 
trigger on said aiming element, a motor for driv 
ing Said target, means for initiating operation of 
Said motor including a relay, a first step up 
Switch, means for advancing said switch with 
each effective operation of said trigger, a sec 
ond step up switch, means for advancing said 
Second Step up switch with each hit scored, and 
a control circuit for said relay including said 
Step up switches in series. 

12. A game comprising, in combination, an ob 
jective to be attained, means manipulable by an 
Operator of the game in an attempt to attain the 
objective, means including a relay for condition 
ing the game for operation, a first step up switch, 
means for advancing said switch with each at 
tempt made, a second step up switch, means for 
advancing said second step up switch with each 
attainment of the objective, and a control circuit 
for said relay including said step up switches, said 
Switches operating upon the attainment of a pre 
determined relative position to arrest operation 
of the game through said relay. 
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