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1. 
This invention relates to new and useful in 

provements in an artillery trainer. 
More specifically, the invention proposes the 

construction of an artillery trainer characterized 
by an adjustable plane element carrying a Sup 
port for a projectile and a firing bolt. The ad 
justable plane is supported in a manner to be set 
to various azimuth angular positions and the 
various angles of elevation in a manner to be ad 
justed to be aimed at a target at a specific posi 
tion with relation to the location of the trainer. 

Still further, the invention proposes the Con 
struction of a simple device adapted to be used by 
students in classrooms under simulated battle 
conditions to receive training in setting large 
artillery pieces in both azimuth angular positions 
and angles of elevation. 

Still another object of the invention proposes 
the provision of a compression Spring for firing 
a bolt and which is adapted to be engaged by a 
latch arm in a manner to retain the bolt in an 
inoperative position. 

Still another object of the invention proposes 
constructing the latch arm in such a manner 
that it may be engaged between selected turns of 
the spring. This selected engagement of the 
latch arm with the coils of the Spring will tend 
to hold the firing bolt loaded to shoot forward 
with a desired selected force when the latch arm 
is moved to a disengaged position with relation 
to the Spring. 

Still another object of the invention proposes 
the provision of an internal electro-magnetic 
means mounted upon the inclined plane element 
and connected with the latch arm in a manner 
to move the latch arm to an inoperative position 
to release the bolt when the circuit to the elec 
tro-magnetic means is closed. 
A further object of the invention proposes the 

construction of an artillery trainer which is 
simple and durable and which may be manufac 
tured and sold at a reasonable cost. 
For further comprehension of the invention, 

and of the objects and advantages thereof, ref 
erence will be had to the following description 
and accompanying drawings, and to the ap 
pended claims in which the Various novel fea 
tures of the invention are more particularly set 
forth. 
In the accompanying drawings forming a ma 

terial part of this disclosure: 
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Fig. 1 is a perspective view of an artillery 

trainer constructed in accordance with this in 
Vention. * . . . . . 

Fig. 2 is a side elevational view of Fig. 1. 
Fig. 3 is an enlarged horizontal sectional view 

taken substantially on the line 3-3 of Fig. 2. 
Fig. 4 is a horizontal sectional view taken sub 

stantially on the line 4-4 of Fig. 2. . . . . 
Fig. 5 is a partial horizontal sectional view 

taken on the line 5-5.of Fig. 2. 
Fig. 6 is a partial lateral horizontal sectional 

view taken on the line 6-6 of Fig. 5. 
The artillery trainer, according to this inven 

tion, includes a flat base 0. The flat base O is preferably disc-shaped and is provided with 
downwardly projected rubber foot portions by 
which it is adapted to be rested upon a table, 
desk or other similar flat surfaces. A member 12 
is turnably mounted upon the base 0 to be set 
at various azimuth angular positions. The mem 
ber 2 is turnably supported upon the center of 
the base. O by means of a rivet 3 which is en 
gaged through the base 0 and through the mem 
ber 2. A washer. 4 is disposed coaxially upon 
the rivet 3 and is interposed between the adja 
cent faces of the base 0 and the member 12 to 
reduce the frictional contact between these sur 
faces to permit the member 12 to be freely 
turned. W . - 

The front end of the member 2 is provided 
with a pointer 5 which registers at a calibrated 
scale 6 formed on the adjacent peripheral por 
tion of the base 10. This scale 6 is designed to 
cooperate with the pointer 5 to set the mem 
ber 2 at various azimuth angular positions to 
the right and left of a point directly in front of 
the trainer, and designated by the character 
"Zero” on the scale 6. 
An inclined plane element. T is hingedly 

mounted on the member 2 to be set to various 
angles of elevation. The inclined plane element 
f7 has its rear end pivotally attached to the rear 
end member 2 by means of several spaced hinges 
f8. This permits the plane element it to be piv 
oted to various angular positions about the back 
end of the member 12. Means is provided for 
holding the plane element 7 in various inclined 
angular positions. This means comprises up 
wardly extending, bracket portions 19 which 
have their bottom ends securely attached to the 
sides of the member 2, 
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The top ends of the bracket portions 9 extend 
freely upwards along the sides of the plane ele 
inent . Each of the bracket portions 9 is pro 
vided with an arcuate slot 2 arranged concentric 
With the pivot pins of the hinges 8. Screw 
raembers 2 extend from the sides of the plane 
eleinent and pass freely through the arcuate 
slots 2. Thumb nuts 22 are threadedly engaged 
upon the projected ends of the screws 2 and are 
adapted to be tightened against the sides of the 
bracket portions on opposite sides of the arcuate 
slots 28. The thumb nuts 22 when tightened 
against the bracket portions act to fixedly main 
tain the plane element. T in various adjusted 
angles of elevation. Within the confines of the 
length of the arcuate slots 29. 
The outer faces of the bracket portions 9 are 

provided With angular scale marks 23 which ra 
diate from the center of the pivot pins of the 
hinges 8 to assist in determining the angular 
position at Which the plane element has been 
Set. 
A Support 24 is provided at the front end of the 

plane element 7 for a projectile 25. The Sup 
port 24 comprises a block of Wood mounted upon 
the plane element adjacent the front of an 
angle member 26 also mounted upon the plane 
element 7. The projectile 25 is characterized by 
a steel ball which is adapted to be rested into a 
complementary cavity 27 formed in the front of : 
the block 24. 
A firing bolt 28 is provided upon the plane ele 

ment for shooting the projectile 25 out of the 
block 24. The bolt 28 has its front end Slid 
ably passed through an opening provided in the 
angle member 26 and extended into a passage 29 
formed in the block 24 and which Coinmunicates 
with the cavity 27. The rear end of the bolt 23 is 
Slidably extended into an opening 39 formed in 
a Support block 3 mounted upon the plaine ele 
ment 7 at its rear end. A pin 32 is mounted 
within the opening 30 and slidably extends into 
a complementary opening 33 formed in the back 
end of the bolt; 28. The engagement of the pin 
32 with the opening 33 acts to retain the bolt 
28 fixedly in a center position in which its front 
end will squarely strike the projectile 25. 
A compression Spring 34 is mounted coaxially 

upon the bolt 28. This compression spring 3. 
operates between the adjacent faces of the back 
Support 3 and a collar 35 formed On the bolt 23. 
This compression Spring 34 is provided for Sup 
plying the required force to Shoot the bolt 28 for 
Ward to shoot the projectile 25 out of the block 
24 which Will become clear as the specification 
proceeds. 
A latch arm 36 is pivotally supported by means 

of a pin 37 in a bracket 38 on one side of the bolt 
28. The opposite end of the latch arm 36 is 
freely supported within a complementary bracket 
39 mounted on the plane element on the op 
posite Side of the bolt 28. The latch arrin 36 is 
adapted to be engaged with Selected convolutions 
of the compression spring 34 to hold the bolt, 28 
in an operative position to be shot forward with 
a desired Selected force. Supporting the latch 
arm 36 on the opposite sides of the bolt 28 prevents 
tension of the Spring 34 from bending the latch 
arm. 36. The free end of the latch arm 3S which 
extends from the pivoted end thereof is disposed 
beneath an arm 49. This arm 4 is supported in 
a U-shaped bracket A and is adapted to be main 
tained in a position in which it is slightly spaced 
from the adjacent end of the latch arm. 36. This 
means comprises a contraction spring 42 mounted 
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4. 
between the free outer end of the member 48 and 
a lug 43 projected from a fixed portion of the 
plane element f. 
An electro-magnetic means is provided for I'g- 

ing the member 40 against the action of the 
spring 42 to strike the end of the latch arii. 3S 
and trip it to disengage it from the compressicia 
spring 34 and free the Spring to permit it to 
Shoot the bolt 28 forward. This means COi Ynprises 
a pair of electro-magnets 64 mounted upon the 
plane element f beneath an intermediate portiori 
of the member 40. These electro-magnetS 33 
are connected in a circuit 45 (illustrated Sche 
matically in Fig. 1) and which includes a manu 
ally controllable switch 46 for closing the circuit 
45 to energize the electro-magnetS i?. The bai' 
40 is constructed of magnetic material and when 
the electro-magnets 44 are energized, they will 
draw downwards upon the free end of the men 
ber 40 against the action of the Spring 32 causing 
this free end to strike the end of the latch arria 
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36. This will pivot the latch arm 36 and disen 
gage its opposite end from between the coils of the 
compression Spring 34. 
The operation of this invention is as follows: 
The artillery trainer is set up as shown on the 

drawing and the member 2 is turned to the de 
sired angular position and the plane element is 
set to the desired angle of elevation to air in the ar 
tillery trainer at a desired target. With the pro 
jectile 25 resting in the block 24 the bolt 38 is 
urged rearwards against the action of the coll 
pression Spring 34. The latch arm 36 is engaged 
with a desired convolution of the Spring 34 to hold 
the bolt 28 Set at a desired tension, The artillery 
trainer is now set to be fired. To fire the ar. 
tillery trainer it is merely necessary to close the 
Switch 46 to supply current to the electro-Inagile:S 
44 to energize them. This will draw downwards 
upon the member A tripping the latch arrin 36 to 
free the spring 34. The spring 34 will then shoot 
the bolt 28 forwards and eject the projectiie 25 
from the block 24 and Send it on its way towards 
the target. The results are observed and if the 
projectile 25 hits the target, the trainer has been 
properly set up. If the projectile 25 falls short, 
or overshoots the target, an adjustment to com 
pensate therefor will have to be made to the angle 
of elevation of the plane element T. Similarly, 
if the projectile 25 falls to the right Cr the left 
of the target, the angle of azimuth will have to 
be adjusted by turning the member 2 on the 
base ). 
The Velocity of the movement of the projectile 

through the air may be determined by taking 
about one hundred recordings of the time required 
for the projectile to move from the block 25 to 
the target. These recordings should be made by 
a Stop watch Synchronized to Start when the pro 
jectile 25 leaves the block 24 and to stop when the 
projectile reaches the target. The time consumed 
for the projectile to move this given distance may 
then be compared With the distance between the 
trainer and the target to determine the rate at 
which the projectile is being shot through the air 
by the compression spring 34 when set at differ. 
ent tensions. 
While I have illustrated and described the pre 

ferred embodiments of my invention, it is to be 
understood that I do not limit myself to the pre 
cise constructions herein disclosed and the right, 
is reserved to all changes and modifications con 
ing within the Scope of the invention as defined 
in the appended claims. 
Having thus described my invention, what I 
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claim as new, and desire to secure by United 
States Letters Patent is: - - - - - - - 

1. In an artillery trainer having an inclined 
plane slidably supporting a firing bolt and hav 
ing a coiled expansion Spring engaged concen 
trically upon the bolt and operating between a 
collar fixed on the bolt and a fixed portion of 
the inclined plane for urging the bolt forward to 
shoot a projectile, means for holding the coiled 
Spring under varying tension to control the for 
ward velocity of the coiled spring, comprising an 
elongated latch arm, means on the inclined plane 
at One side of the bolt pivotally supporting said 
latch arm intermediate of its ends so that one 
end of Said latch arm extends across the top of 
the bolt to be pivoted toward the bolt to be en 
gaged With a desired convolution of the coil 
Spring, means on the inclined plane on the other 
Side of the bolt for Supporting said one end of 
Said latch arm when engaged with the desired 
convolution of the coil spring, and an electro 
imagnetic means engageable with the other end 
of Said latch arm for pivoting said latch arm to 
disengage said One end of said latch arm from 
Said one end Supporting means and from the de 
Sired convolution of the coil spring freeing the 
Coil Spring to shoot the firing bolt forward. 

2. In an artillery trainer having an inclined 
plane slidably Supporting a firing bolt and having 
a coiled expansion Spring engaged concentrically 
upon the bolt and operating between a collar 
fixed on the bolt and a fixed portion of the in 
clined plane for urging the bolt forward to shoot 
a projectile, means for holding the coiled spring 
under Varying tension to control the forward 
velocity of the coiled spring, comprising an elon 
gated latch arm, means on the inclined plane at 
One Side of the bolt pivotally supporting said 
latch arm intermediate of its ends so that one 
end of Said latch arm extends across the top of 
the bolt to be pivoted toward the bolt to be en 
gaged with a desired convolution of the coil 
Spring, means on the inclined plane on the other 
Side of the bolt for Supporting said one end of 
Said latch arm when engaged with the desired 
Convolution of the coil spring, and an electro 
magnetic means engageable with the other end 
of Said latch arm for pivoting said latch arm to 
disengage Said one end of said latch arm from 
Said. One end Supporting means and from the de 
sired convolution of the coil spring freeing the 
coil Spring to shoot the firing bolt forward, said 
pivotally supporting means comprising a bracket 
Supported on Said inclined plane, and a pin piv 
Otally connecting an intermediate portion of 
Said latch arm to the top end of said bracket. 

3. In an artillery trainer having an inclined 
plane Slidably supporting a firing bolt and having 
a coiled expansion Spring engaged concentrically 
upon the bolt and operating between a collar 
fixed on the bolt and a fixed portion of the in 
clined plane for urging the bolt forward to shoot 
a projectile, means for holding the coiled spring 
under varying tension to control the forward 
Velocity of the coiled spring, comprising an elon 
gated latch arm, means on the inclined plane at 
One side of the bolt pivotally supporting said 
latch arm intermediate of its ends so that one 
end of Said latch arm extends across the top of 
the bolt to be pivoted toward the bolt to be en 
gaged With a desired convolution of the coil 
Spring, means on the inclined plane on the other 
Side of the bolt for Supporting said one end of 
Said latch arm when engaged with the desired 
convolution of the coil spring, and an electro 
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6 
magnetic means engageable with the other-end of 
said latch arm for pivoting said latch arm to 
disengage Said one end of said latch arm from 
said one end Supporting means and from the de 
sired convolution of the coil spring freeing the 
coil spring to shoot the firing bolt forward, said 
means Supporting Said one end of Said latch arm 
comprising a bracket mounted on the inclined 
plane on the said other side of said bolt and 
formed at itStop end With a groove into which 
the Said one end of said latch arm is adapted to 
be engaged. 

4. In an artillery trainer having an inclined 
plane slidably Supporting a firing bolt and hav 
ing a coiled expansion Spring engaged concen 
trically upon the bolt and operating between a 
collar fixed on the bolt and a fixed portion of the 
inclined plane for urging the bolt for Ward to 
shoot a projectile, means for holding the coiled 
Spring under varying tension to control the for 
Ward velocity of the coiled Spring, comprising an 
elongated latch arm, means on the inclined plane 
at one Side of the bolt pivotally Supporting said 
latch arm intermediate of its ends so that one 
end of said latch arm extends across the top of 
the bolt to be pivoted toward the bolt to be en 
gaged With a desired convolution of the Coil 
Spring, means On the inclined plane On the other 
side of the bolt for supporting said one end of 
said latch arm when engaged with the desired 
convolution of the coil Spring, and an electro 
magnetic means engageable with the other end 
of said latch arm for pivoting said latch arm to 
disengage said one end of said latch arm from 
Said one end Supporting means and from the de 
sired convolution of the coil spring freeing the 
coil spring to shoot the firing bolt forward, said 
electro-magnetic means comprising an arm of 
magnetic material having one end overlying the 
said other end of Said latch arm, means on said 
inclined plane pivotally Supporting Said arm of 
magnetic material intermediate of its ends, 
means operating between the other end of said 
arm of magnetic material and said inclined plane 
urging said latter arm into a position in which 
its said one end Will be free of said latch arm, and 
a manually closable circuit including an electro 
magnet beneath Said one end of Said arm of mag 
netic material to pivot said one end downward 
to engage and pivot said latch arm. 

5. In an artillery trainer having an inclined 
plane slidably Supporting a firing bolt and having 
a coiled expansion spring engaged concentrically 
upon the bolt and operating between a collar 
fixed on the bolt and a fixed portion of the 
inclined plane for urging the bolt forward to 
shoot a projectile, means for holding the coiled 
spring under varying tension to control the for 
ward velocity of the coiled Spring, comprising an 
elongated latch arm, means on the inclined 
plane at one side of the bolt pivotally supporting 
said latch arm intermediate of its ends so 
that one end of said latch arm extends across 
the top of the bolt to be pivoted toward the bolt 
to be engaged with a desired convolution of 
the coil spring, means on the inclined plane on 
the other side of the bolt for Supporting said one 
end of said latch arm when engaged. With the 
desired conVolution of the coil spring, and an 
electro-magnetic means engageable with the 
other end of Said latch arm for pivoting said 
latch arm to disengage said one end of Said latch 
arm from Said one end supporting means and 
from the desired convolution of the coil spring 
freeing the coil spring to shoot the firing bolt 



2,474,054 
7 

forward, said electro-magnetic means compris 
ing an arm of magnetic material having one end 
overlying the said other end of Said latch arm, 
means on said inclined plane pivotally Support 
ing said arm of magnetic material intermediate 
of its ends, means operating between the other 
end of said arm of magnetic material and Said 
inclined plane urging said latter arm into a po 
sition in which its said one end will be free of 
Said latch arm, and a manually cloSable circuit 
including an electro-magnet beneath said one 
end of Said arm of magnetic material to pivot 
said one end downward to engage and pivot said 
latch arm, Said magnetic arm urging means com 
prising a contraction spring operating between 
the said other end of said magnetic arm and a 
lug fixedly mounted on said inclined plane. 

CLINTON JONES. 
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