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This invention relates to a method of and 
means for generating and delivering propulsive 
charges, and it has for its object to provide 
highly efficient means for generating a plurality 
of propulsive charges in controllable and ordered 
succession; for effecting the thorough Scavenging 
of the apparatus after the delivery of one charge 
and prior to the generation of another charge, 
and for rendering it possible to utilize in a highly 
facile manner the unit charge shells constituting 
the subject matter of my copending application, 
Serial No. 581,032, filed December 14, 1931, and 
particularly when used in connection with a 
starter device of the type shown in my United 
States Patent No. 1776,228. 

Further detailed objects and advantages of 
the invention will be set forth in the following 
specification. 

In the accompanying drawings. 
Figure 1 is a plan view of an apparatus Con 

structed in accordance with the invention. 
Figure 2 is a side elevation thereof. 
Figure 3 is a view partly in front end elevation 

and partly in vertical section. 
Figure 4 is a detailed sectional view upon line 

4-4 of Fig. 5. 
Figure 5 is a fragmentary rear elevation. 
Figure 6 is a fragmentary longitudinal sec 

tional view through the main barrel, upon line 
6-6 of Fig. 8. 

Figure 7 is a sectional view through a dashpot 
hereinafter described. 

Figure 8 is a view partly in side elevation and 
partly in section looking from the opposite side 
than that illustrated in Fig. 2 and with certain 
of the parts omitted. . 

Figure 9 is a diagrammatic view of the elec 
trical connections hereinafter described. 

Figure 10 is a section on line O-O of Fig. 3. 
Figure 11 is a detailed sectional view through 

the scavenging cylinder through the line - 
of Fig. 1. 

Figure 12 is a plan view of the apparatus with 
the magazine removed and the breech block 
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thrown to an inoperative position. 
Figure 13 is a detailed sectional view of the 

cam slide taken on the line 3-3 of Figure 15. 
Figure 14 is a detailed sectional view of the 

cam slide taken on the line 4-A of Figure 15; 
and 

Figure 15 is a top plan view, partly in Section, 
of the cam slide and its cooperating parts. 

55 

Like numerals designate corresponding parts 
in all the figures of the drawings. 
The purpose of the present invention is to pro 

(C. 60-44) 

vide a mechanism comprising a barrel, a mag 
azine adapted to contain shells of the character 
of that shown in my copending application, 
aforesaid, means for automatically operating the 
magazine to bring the shells successively into 
firing relation to the barrel, means for insuring 
against the closing of the firing circuit until the 
shell has been properly positioned with respect 
to the barrel, means for insuring the thorough 
Scavenging of the barrel prior to the bringing of 
another cartridge into operative relation of the 
Same, and means for controlling the speed of 
operation of the various parts to bring about a 
variable rate of speed where desired, all of the 
foregoing operations being carried out under the 
influence of power derived from the charge it 
Self. 

he shells used are described as containing 
a combustible fuel in contradistinction to a quick 
flash high power detonating explosive. The fuel 
used is described as consisting of a combination 
nitrocellulose and nitroglycerine grains which 
may be of varying sizes or degrees of aeration to 
bring about desired variations in the rate of 
burning so that where desired some of the charge 
may be bodily blown over to another point to be 
there consumed. Unit charge shells of this char 
acter have a wide range of applicability and use 
fulness in that they constitute what is in effect 
packages of stored up power which may be used 
to operate other mechanisms without the shock 
and jar which would be inherent in the use of 
truly explosive charges. 
In providing a mechanism adapted to develop 

and deliver the power from unit charge cartridges 
of this character, I may utilize a structure such 
as that shown in the accompanying drawings and 
comprising. a barrel 5that is threaded at its for 
ward end 6 for connection to a delivery tube (not 
shown) by which the generated gases or a part 
of the fuel itself, may be conducted to a mech 
anism to be operated, such as, for example, the 
engine starter referred to above. 
At the rear end of the barrel there is preferably 

... provided as indicated at 8, a combustion cham 
ber. The barrel is provided at One side with a 
neck extension 9 having a seat adapted to re 
ceive the tapered end of the shell receiving liners 

of a shell carrying magazine 2, one of the 
shells being indicated at 3. When a shell is 
discharged its burnable contents pass into com 
bustion chamber 8 and are there burned and con 
tinuing to burn within the closed system until 
completely consumed, the generated gases pass 
ing Out of the barrel 5 to perform whatever Work 
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2 
is required of them. Some of these gases act 
upon a pistora lá that is mounted in a cylinder 5 
which extends downwardly from combustion 
chamber 8. This piston is in turn connected, 
at f6, to a head 7. 

In the accompanying drawings, the barrel 5 
is illustrated as extending horizontally, and the 
magazine is illustrated as being mounted to ro 
tate in a horizontal plane parallel to and above 
the barrel. However, since one of the most im 
portant uses of the apparatus is in conjunction 
with airplane engine starters, it follows that the 
entire mechanism must be operable in any and 
all attitudes of the airplane. 
The head 7 is connected at its outer end to 

two rods f and 9, see Figure 3 and Fig. 5, and 
these rods are in turn connected at their other 
ends to a breech block 20, Fig. 3, which carries 
an electrical firing pin 2. In my application 
Serial No. 581,032 I have described the shell 
as being capable of being electrically fired, and 
in Fig. 9 of the present application I have dia 
grammatically illustrated an electric circuit com 
prising a manually operable control switch 22, 
battery 23, conductors 24, and contact blades 
25 and 26 which operate automatically in a man 
ner hereinafter described. 

It will be noted that the circuit includes the 
metallic ferrule of the shell 3 and the firing 
pin 2, and when a circuit is completed by the 
contact of 25 with 26, and by the closing of 
Switch 22, the shell is fired either by the crea 
tion of a jump spark within the shell or by the 
heating of a bridge wire in the manner shown 
in my aforesaid application and well known in 
the electric detonator art, 
The breech block 20 of Fig. 3 is pivotally con 

nected, at 27, to the rod 8 and is held in place 
upon rod 9 by a winged thumb nut 28. Nor 
mally, this thumb nut is prevented from turn 
ing by a detent 29 which straddles its wings, but 
When it is desired to remove the magazine from 
its operative position and reload, the detent 29 
can be depressed enough to free the wings of 
the nut 28 and permit the same to be turned 
So that the breech block can be thrown back 
and the magazine removed as a whole from 

50 

55 

65 

70 

5 

the rod 9. The detent 29 is preferably con 
tinued beyond its securing screw 30 to form a 
tongue 3 adapted to engage in the notches of 
and lock a nut 32 by which the firing pin is locked 
in Operative position. 
The barrel 5 and the combustion chamber 

8 are preferably cast integrally in a block gen 
erally outlined at 5' of Fig. 5 which block car 
ries a transversely screw threaded lug 33, Fig. 
3, and by referring to that figure, it will be seen 
that a sleeve 34 is threaded into the lug 33 and 
binds a plate 35 between said lug and a shoulder 
36 of said sleeve. The rod 9 passes through 
the sleeve and carries a collar 60 which lies with 
in the hub 4 of the magazine. The magazine 
consists of the hub 4, its radial rib 42, the group 
of cylinders (in this case twelve, 43) and the 
liners for said cylinders. These liners are 
provided with the forward beveled ends a 
adapted to engage the seat fo of the neck ex 
tension 9 of the cylinder. 

Referring to Fig. 8, it will be seen that the 
plate 35 is channelled, at 35a, for the reception. 
of an annular band or layer 44 of asbestos or 
other fire proof material against which the in 
ner or open ends of the liners ff. normally bear 
and Over which said liners travel; this asbestos 
band guarding against the possibility of spark 

2,208,496 
or flame entering the open mouths of the liners 
and reaching the mouths of the adjacent shells 
3. 
When a shell is fired, some of the pressure from 

chamber 8 by-passes through a port 45, Fig. 6, 
to an auxiliary cylinder 46 and acts upon a piston 
4 in said cylinder to thrust said piston and a 
tubular rod 48 connected thereto forwardly, said 
piston carrying with it a plate 49 which, in such 
forward movement of the piston compresses a 
spring 50 into a cup-like element 5f that is car 
ried by a lateral extension 52 of the barrel 5. 
The plate 49 carries a slide 53 shown in phan 

10 

tom in Fig. 6 and which, as may be seen from 
an inspection of Figures 3, 5, 8, 13, 14 and 15 
is provided with two can Surfaces 54 and 55. 
The can surface 54 acts, upon the return move 
ment of rod 48 under the influence of spring 50, 
to thrust a locking pin 56 upwardly when the 
lower end of said locking pin rides up the incline 
5. 

In the normal position of the parts, i. e., the 
position in which they are shown in Fig. 8 and 
which is the position in which they lie when the 
parts are at rest, the pin 56 is elevated and at 
this time the short end 58 of a bell crank lever 
59 has been thrust upwardly to throw the pawl 
60 toward the right, said pawl being pivoted 
to the bell crank lever 59, at 6, and being ac 
tuated by a spring 62 to cause its nose to engage 
the teeth 63 of a sleeve 64 carried by the hub 4. 
of the magazine, the function of the pawl and 
beil crank lever being to impart the necessary 
step by step turning movement of the magazine. 

However, when the slide 53 moves forwardly 
and the pin rides onto the lower level of the 
can 54, the bell crank lever is moved toward the 
left to cause the nose of its pawl to engage the 
next operating tooth. This action takes place 
under the co-acting influence of a spring 65 that 
is housed in a casing 66 and which bears between 
the top of said casing and a collar 67 on a lock 
rod 68. The upper end of this lock rod is adapted 
at the proper time to disengage and re-engage 
in the corresponding one of the opening 69 of 
the web 42 of the magazine. This rod is also pro 
vided with a finger piece 70 upon its lower end 
by which it may be manually operated when it 
is desired to free the magazine and permit its 
rotation by hand, if desired for any reason. The 
thrust of the spring 65 is in opposition to the 
thrust of a spring 7 which bears between the 
collar 6 and the forked end 2 of an arm 3 
pivoted at 73. The arm 73 lies in the path of 
movement of the bell crank lever 59. 
Thus, when slide 53 moves toward the left 

and pin 56 descends, the arm 3 is lowered, ten 
Sion is released upon spring if, and spring 65 
acts to thrust the lock rod 68 out of its open 
ing 69 and this same action causes the bell crank 
lever 59 to move toward the left to take hold 
of the succeeding one of the teeth 63. Then, 
when the slide 53 moves toward the right under 
the influence of spring 50, initial upward move 
ment of the pin 56, through the bell crank lever, 
turns the magazine enough to move the opening 
69 out of engagement with the lock rod; this 
action taking place before the tension imposed 
upon spring by the movement of arm T3 is 
sufficient to overcome the action of spring 65. 
However, continued upward movement of the pin 
56 and arm 73 result in placing such tension upon 
Spring as to overcome Spring 65 and the lock 
rod is moved into contact with the face of the 
Web 42 so that when the next opening 69 comes 
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into alignment with said rod (and at which time 
One of the shells will be properly aligned with 
cylinder extension 9) said lock rod will snap into 
Said opening and lock the magazine against 
turning movement. 
A dashpot 75 is disposed in parallel relation 

ship with the barrel 5 and may be formed as a 
part of the harrel casting. The construction of 
this dashpot is illustrated in Fig. 7 from which 
it will be seen that a piston rod 76 passes through 
a stuffing box T and carries a piston 78 upon 
its inner end. This piston, provided with a suit 
able packing ring 79 which may be of leather, 
is moved from its normal position by the action 
of spring 80 of Fig. 7. 
A valve plate 8 that is normally closed by the 

action of a spring 82 controls ports 83 formed 
through the said piston. A transversely grooved 
Control pin 88 is carried by the cylinder head 5 
and the piston rod 76 is made of tubular forma 
tion for the reception of this pin. It will be 
observed that this pin has a threaded head. 85 
that is Screwed into the cylinder 75 so that this 
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pin may be removed and another substituted 
therefor, of a different configuration. A port 86 
is formed through the wall of the piston rod 78 
and establishes communication between the in 
terior of the cylinder, at 87, and the interior of 
the cylinder, at 88, the flow being through the 
port 86 and along the pin 83 which is made to 
fit so loosely in the bore of the piston rod that 
flow of the cylinder content, which may be oil, 
glycerine, or other suitable lubricant, may take 
place past said pin. The purposes and advan 
tage of this arrangement will be presently de 
scribed. 
A lateral extension 89 of the cylinder carries 

a compensating cylinder 90 in which a piston 9 
is disposed. A spring 92 urges this piston in 
wardly and the interior of the cylinder 9 is in 
communication with the cylinder 75 through 
ports 93 and 98. The function of the piston 9 
and the spring 92 is to compensate for the varia 
tion of cubic capacity in the left hand end of 
cylinder 75 due to the movement of the piston 
rod 76 out of said cylinder. As this takes place, 
the piston 9 moves inwardly enough to force 
an equivalent quantity of liquid from cylinder 90 
into the portion 87 of cylinder 5. At the con 
pletion of the firing of one charge, the spring 80 
will have moved the piston rod 76 outwardly to 
its limit of movement and the outer end of said 
piston rod will have impinged upon and thrust 
forwardly upon rod 95, Fig. 8, that is movable 
through a lug 96 of the barrel 5 and the function 
of which is to press contact strip 25 into engage 
ment with the contact strip 26, these strips cor 
responding to the like parts illustrated in the 
diagrammatic Fig. 9, and constituting a part of. 
the electric circuit. When, in the firing of a 
succeeding charge, rod 48 moves forwardly, it 
carries with it a block 48a which is mounted 
upon the forward end of said rod. In order to 
suitably guide the piston rod 76 of the dashpot, 
and the rod 48, in their extended positions, and 
to hold these parts in proper parallelism with 
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each other, I provide a rod or heavy wire 97, a 
lateral extension of which fixedly engages piston 
rod 76, at 98, and the longitudinal run of which 
has sliding engagement, as indicated at 98, in 
the rod 38. In addition, the block A8a is pro 
vided with a lateral web OO which embraces 

the firing pin 2 and to relieve the pressure of and slides along rod 76. 
When the block 48a moves outward, a flanged 

surface 49a of said block, which is suitably bev 

3 
eled for the purpose, at 68b, rides past an oscilla. 
tory latch plate which is mounted for limited 
turning movement between collars 02 on the rod 

: 6, and after the flanged surface passes the latch 
plate, said latch plate is moved by a spring 92' 
to cause it to engage behind the flanged surface 
49a of block 88a, thus coupling the power storing 
means to said piston rod 6 and for the purpose 
herein described. 
The result is that when the block starts to 

move rearwardly again under the influence of 
Spring 59, it carries the latch plate and the 
piston rod 6 with it. Therefore, the return 
movement of the parts is resisted and cushioned 
by the action of the dashpot and this return 
movement can take place only as fast as liquid 
can be displaced from 88 by flowing past grooved 
control pin 84 and out of port86 into the cham 
ber 8, and this movement can in turn be made 
a variable One by suitably shaping the pin 8s, it 
being readily understood that this pin 88 is re 
movable and may be replaced by a pin differ 
ently grooved to suit the conditions desired for 
controlling the flow of liquid. It may be found 
to be desirable to have some portions of this 
movement more rapid than others, and by suit 
ably shaping pin 84 throughout its length and 
with liquid control passages or grooves of varying 
size and capacity, any desired variation may be 
had. Rearward movement of rod 48 and piston 
rod 7s together, continues, until a tail 3 of 
the latch plate engages an inclined plate 8 
which projects from compensating cylinder 96, 
See Figures 3 and 8. 
This plate is so disposed as to constitute a cam 

surface over which the tail 63 rides to turn 
latch plate against the tension of its spring 
and move it out of engagement from beneath 
the flanged surface 9a of the block 88a. This 
takes place near the rearward limit of move 
ment of the parts and when it takes place the 
piston rod of the dashpot is released from rod 48, 
and the spring 80 begins to thrust the piston 9 
of the dashpot forward as fast as liquid can be 
displaced from 8 to 88 through ports 83. How 
ever, it will be seen that the electric circuit is 
broken and that no cartridges can be fired until 
the dashpot piston completes its forward move 
ment and moves contact member 25 into en 
gagement with contact. member 26. 

Consequently, the possibility of a premature 
firing of a shell before the parts have been com 
pletely returned to aligning and locked position 
is absolutely eliminated. During the return 
movement of rod 48 and associated parts, as 
above described, a latch 04' that is carried by 
block 48a, Fig. 1, engages a cam disk fo5 that is 
pivoted, at 65' upon the barrel and moves said 
cam disk against the action of a spring 06 to 
cause a cam extension 07 of said disk to thrust 
a piston rod 08 inwardly in a small cylinder O9 
that is mounted upon the top of the barrel 5. 
The latch 04' is spring actuated outwardly, as 
indicated at Oa. This cylinder is a scavenging 
one and the piston rod carries a piston O which 
is normally thrust outwardly by spring and 
which when thrust inwardly against the tension 
of said spring uncovers a port f2 so that the 
barrel may be fully scavenged by the escape of 
any unburned gases through port 2 and a 
port 3 in the top of said cylinder. 

In order to free the shells of engagement by 

the breech block 20 upon said shells and there 
after also to impart bodily lifting movement to 
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4. 
the magazine away from the plate 35 and its 
asbestos covering or layer 44, prior to rotation 
of the magazine, the cam 55 of slide 53 (Fig. 8) 
is provided. This cam acts upon the tail 5 
of a rocking dog 6 that is mounted within a 
U-shaped block or collar 7, said block in turn 
embracing and being secured to rod 9 by screws 

8, see Figs. 3, 5 and 10. 
When the can 55 is in the position to the 

right as shown in Figure 8, the tail if 5 of the 
rocking dog 6 which has previously passed from 
the high point of the surface 55a of said cam 55, 
then assumes the position shown adjacent the 
vertical surface 53a of said cam 55, in which po 
sition the magazine and the breech block have 
been lowered or returned to normal position for 
the firing of another cartridge if and when all 
other parts of the mechanism are in proper oper 
ative relation. As the calm 5 moves to the left 
of the position shown in Figure 8, as will be here 
inafter set forth, the vertical surface 53d of 
said can will contact the tail if 5 of the rocking 
dog 6 and move the same out of the path of 
Said cam member 55 and against the tension of 
the spring 9, hereinafter referred to more in 
detail, thereby rocking said spring actuated dog 
6 and permitting the cam member 55 to con 

tinue its movement to the left and finally per 
mitting the tail 5 to assume a position over 
the flat horizontal surface of the cam 55 ready 
to be acted upon by the inclined Surface 55a of 
said cam for lifting the tail 5 and the spring 
dog, and along with it rod f 9, the magazine and 
the breech block as herein set forth, and this as 
the cam 55 returns to its normal position at the 
right, as shown in Figure 8. 
The rod 9 when lifted by the cam 55 as de 

scribed, also carries with it the head 7 and 
the rod 8, as will be readily understood, and 
this movement of these parts first imparts lifting . 
movement to the firing pin and breech block 
mechanism away from the magazine, and fur 
ther due to the engagement of the collar 40 with 
the shoulder 43a of the magazine, lifting move 
ment is also imparted to said magazine for the 
purpose intended and as heretofore set forth. 
It is to be noted that the rocking dog 6 is held 
in normal position with its nose or projection 
20 resting against the block or collar T which 

acts as a stop in one direction for the dog 6, 
said dog being urged in said direction by means 
of a spring. f9 as clearly shown in Figures 10 
and 15 of the drawingS. 

It will be readily understood from the above 
description that when the various parts are in 
normal position as shown in Figure 8, the maga 
zine is in locked relation with the plate 35 (lock 
rod 68 engaging within one of the openings 69 
in the web 42 of the magazine), and the unit 
charge shell to be fired is in proper alignment 
with the side outlet of the barrel into which 
said unit charge is discharged; also that locking 
pin 56 is in its uppermost position urging the 
bell crank lever to the right, the position it 
assumed after its previous operation of moving 
the magazine one step to bring the unit charge, 

in the relative position just 
mentioned. w 

Furthermore, it is to be understood that at this 
time the block 48a is disconnected from the 
piston rod 76 of the dashpot 75 and that said 

75 

piston rod 76 is being urged to its distended 
position to the left by the spring 80 in the dash 
pot cylinder, and this for the purpose of holding 
Contacts 25 and 26 of the ignition circuit in 

2,208,496 
closed position, so that when the manual switch 
22 is closed, the ignition circuit will be com 
pleted for the purpose of firing the unit charge 
shell which is now properly positioned as just 
described. 
Upon ignition of this unit charge shell and 

the discharging of the unit charge into the bar 
rel, pressure is built up for the purposes intended 
here, and Some of this pressure is used for moving 
a pistOn 4 to store up power in a spring 50 which 
afterwards serves to return the piston 47 to its 
normal position as shown in Figures 6 and 8. 
This piston 47 while storing up power in the 
spring 50, also moves the tubular rod 48 and its 
block 48a to the left where the block 48a nakes 
temporary connection with the dashpot piston 
rod 76 through the operation of the parts 49a, 
49b, 0, and 02', so that when the fluid pres 
sure in the barrel has accomplished its work 
and is exhausting, the storage spring 50 then 
comes into action to return the piston 47, rod 
48 and block 48a to their normal position, and 
moving with them at this time and in the same 
direction to the right, is the dashpot piston rod 
76 due to the connection 49a, 49b, Ol and fo2' 
just referred to, all these parts just described 
being moved to the right under the influence of 
the dashpot structure described herein, and for 
the purpose of allowing for the proper amount of 
time for exhausting the barrel and for the opera 
tion of the various mechanisms to be operated 
prior to the firing of another charge. It is well 
to note here that immediately upon the initial 
movement of the dashpot piston rod 76 to the 
right, the ignition circuit at contacts 25-26 is 
Open, and these contacts are not closed again 
until the piston rod. T6 is released from its con 
nection with block 48a and returned again to 
the position shown in Figure 8, said release being 
accomplished by means of the engagement of 
the tail fo3 on the latch 0 with the stationary 
cam or inclined plate fo4, and this at the end of 
the return movement of parts 48a, 48 and 4. 

During the return movement of these parts 
under the influence of the power storage spring 
50, the cams 54 and 55 come into play due to 
the movement of these cams in the same direc 
tion to the right (said cams being carried by a 
plate 49 moving with the piston 4), whereupon 
cam 55 operates as herein described to first move 
the breech block and firing pin away from the 
magazine and thereafter move the magazine 
away from the barrel, so as to permit easy ro 
tation of the magazine One step to bring another 
unit charge shell, in proper position to be fired 
as just described. As to the cam 54, this cam 
contacts pin 56 and lifts the same into engage 
ment with the bell crank lever 59 for moving 
the same to the right so that the pawl and ratchet 
60-63 may operate to move the magazine One 
step as just set forth, said bell cranklever and its 
pawl 60 having previously been moved to the left 
to engage the pawl with another tooth of the 
ratchet wheel 63 at the time pin 56 was lowered 
out of contact with the short arm of the bell 
crank lever and when the cam 54 had been 
moved to the left to permit of such lowering. 
What I claim and desire to secure by Letters 

Patent is: 
1. A structure of the character described con 

prising a barrel provided with a seating portion, 
a rotatably mounted magazine provided with a 
plurality of liner cylinders each rinntaining a 
unit charge shell of the pressure generating type, 
said cylinders being adapted to each succes 
sively engage the said seating portion, means 
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to ignite the said unit charge shell when each 
cylinder is in Such seating relation, pressure Oper 
ated means utilizing at least a portion of the 
pressure generated by the unit charge so ignited 
to effectively seal the said engaged cylinder and 
the said seating portion in leak proof operative 
position, a plate over which the said liner cylin 
ders rotate, and an annular web carried by said 
plate and cooperating with the sealing ends of 
said liner cylinders whereby the inoperative 
cylinders are effectively sealed to the atmosphere 
simultaneously with the sealing of said engaged 
cylinder in its leak proof operative position. 

2. A device of the character described com 
prising a main barrel, the rear end of which 
constitutes a combustion chamber, a cylinder are 
ranged in parallelism with said barrel, a direct 
communicating port between said cylinder and 
the combustion chamber, a piston in said cylin 
der operated by the pressure fluid passing 
through said port, a rod to which the piston is 
connected, a spring for resisting movement of 
said rod and piston in which power is stored by 
the movement of said piston during its fluid 
pressure stroke, an automatic switch, a dashpot 
cylinder in parallelism with the first-named 
cylinder, a piston in the dashpot cylinder, a pis 
ton roo for the dashpot piston adapted to close 
the automatic switch when in its normal pro 
jected or released position, latch mechanism be 
tween the first-named rod and the piston rod of 
the dashpot cylinder adapted to lock the two 
to travel together for opening Said automatic 
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switch during initial reverse movement of the 
first-named piston under the influence of said 
spring, means for releasing the latch mechanism 
after such reverse novernent has continued for 
a predetermined period, and means for project 
ing the piston rod of the dashpot cylinder after 
such release for moving said automatic switch 
to its normal closed position. / 

3. A device of the character described corn 
prising a main barrel constituting a combustion 
chamber, a magazine adapted to hold a plurality 
of unit charges adapted to generate fluid pressure 
when ignited and burned, means for automati 
cally bringing each unit charge successively into 
operative relation with said combustion chamber, 
means for discharging a unit charge into Said 
chamber when in operative position, an electri 
cal circuit for igniting said unit charge, a manual 
control switch in said circuit and a normally 
closed automatically controlled Switch therein, a 
cylinder arranged in parallelism with said bar 
rel, a direct communicating port between said 
cylinder and the combustion chamber, a piston 
in said cylinder operated by the pressure fluid 
passing through said port, a rod to which the 
piston is connected, a spring for resisting move 
ment of said rod and piston in which power is . 
stored by the movement of Said piston during its 
fluid pressure stroke, a dashpot cylinder in paral 
lelism, with the first-named cylinder, a piston in 
the dashpot cylinder, a piston rod for the dash 
pot piston adapted to close the automatic switch 
when in its normal projected or released posi 
tion, latch mechanism between the first-named 
rod and the piston rod of the dashpot cylinder 
adapted to lock the two to travel together for 
opening said automatic switch during initial 
reverse movement of the first-named piston un 
der the influence of said spring, means for re 
leasing the latch mechanism after such reverse 
movement has continued for a predetermined 
period, and means for projecting the piston rod 

S. 
of the dashpot cylinder after such release for 
moving said automatic switch to its normal closed 
position. m 

4. A structure as recited in claim 3 in com 
bination with a feeding mechanism for the maga 
zine, and a lock mechanism for the magazine, 
and means for actuating both of said mechan 
ims under the return movement of the first 
named piston and its rod. 

5. A structure as recited in claim 3 in com 
bination with a locking mechanism for the mag 
azine, and a feed mechanism for the magazine, 
a slide movable with said piston actuated rod, 
cams carried by said slide, and means actuated 
by said cams for operating the locking and feed 
ing mechanisms of the magazine. 

6. A Structure as recited in claim. 3 in Con 
bination with a compensating means for the 
dashpot for automatically Supplying to the dash 
pot cylinder an amount of liquid equal to that 
displaced by that portion of the piston rod which 
has been projected from the dashpot. 

7. A structure as recited in claim. 3 in com 
bination With a variable flow mechanism for the 
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dashpot piston by which the inward movement 
of the dashpot piston, is rendered variable in 
Speed. 

8. A device of the character described com 
prising a barrel, a cylinder in parallelism there 
with, a piston in said cylinder, a port between 
the barrel and cylinder, a rod actuated by said 
piston, a spring resisting movement of said rod, 
a slide carried by said rod, a pair of cams car 
ried by said slide, a rotative magazine contain 
ing a plurality of unit charge shells, a firing 
pin and breech block mechanism positioned 
above said magazine and adapted to COOper 
ate with each of said unit charge shells in Suc 
cession for igniting the same, an endwise mova 
ble rod axially disposed with respect to the 
magazine, a ratchet mechanism for imparting 
turning movement to the magazine about said 
axially disposed rod, a locking mechanism for 
the magazine, means for actuating the ratchet 
mechanism under the influence of one of Said 
cams, means for imparting bodily lifting move 
ment to said rod by the other of Said cams, and 
means for imparting bodily lifting movement to 
the firing pin and breech block mechanism under 
the movement of Said rod, for moving said firing 
pin and breech mechanism away from the maga 
zine prior to the turning movement of said maga 
zine. 

9. A structure as recited in claim 8 in Com 
bination with a breech block connected to said 
rod, said rod acting to move the breech block 
away from the magazine and while maintaining 
said relationship to thereafter move the maga 
zine away from the barrel and prior to the turn 
ing movement of said magazine for the purposes 
intended, 

10. A device of the character described come 
prising a barrel the rear end of which consti 
tutes a combustion chamber, a magazine mounted 
for rotation about an axis perpendicular to the 
axis of the barrel, said magazine Comprising a 
plurality of chambers adapted to receive propul 
sive charge shells, said barrel having a side out 
let with which said chambers are brought suc 
cessively into alignment, a breech block extend 
ing across the rear of said magazine, a pair of 
rods to the end of one of which said breech block 
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is pivotally connected and to the end of the 
other of which said breech block is releasably 
connected, a head to which the opposite ends of r 
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said rods are connected, a piston for imparting 
movement to said head and to the breech block 
to move the breech block toward the magazine, 
a cylinder in which said piston is mounted, said 
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cylinder being in communication with the barrel, 
a second cylinder in parallelism with the bar 
rel and disposed to one side thereof, a power 
storing means comprising a piston movable in 
said cylinder and a spring compressed by the 
movement of said piston, to permit said piston 
to return to its normal position, a member car 
ried by one of said rods, and cam means actu 
ated by the power storing means for moving 
Said member, to move the rod in such manner as 
to initially move the breech block away from the 
magazine and thereafter move the magazine 
away from the barrel to permit easy and ef 
fective rotation of said magazine for positioning 
a shell in proper firing relation with said barrel. 

1.1. A structure as recited in claim 10 in Corn 
bination with a feed mechanism for the maga 
zine, and a cam mechanism actuated by the 
power storing means upon its return stroke for 
actuating said feed mechanism. 

12. A structure as recited in claim 10 in COn 
bination with a feed mechanism for the maga 
zine and a locking mechanism for the magazine, 
and cam means actuated by the power storing 
means upon the return stroke of the latter for 
actuating the feed mechanism and said locking 
leaS, . . . 

13. A structure as recited in claim 10 in com 
bination with a retardiing means comprising a 
piston and rod adapted to be coupled to the power 
storing means to permit proper operation of 
the several mechanisms, and interengaging guides 
between the power storing means and Said rod 
of the retarding means to insure proper coupling 
of said parts for the purposes intended. 

14. A structure as recited in claim 10 in Con 
bination with a scavenging vent upon the barrel 
to permit escape of any unburned gases, a Con 
trolling means for the same, and means actuated 
under the return movement of the power storing 
means and actuating said controlling means. 

15. A device of the character described con 
prising a barrel the rear end of which constitutes 
a combustion chamber, a magazine mounted for 
rotation about an axis perpendicular to the axis 
of the barrel, said magazine comprising a plu 
rality of chambers adapted to receive propulsive 
charge shells, said barrel having a side outlet 
with which said chambers are brought Succes 
sively into alignment, a breech block extending 
across the rear of Said magazine, a pair of rods 
to the end of one of which said breech block is 
pivotally connected and to the end of the other 
of which said breech block is releasably con 
nected, ahead to which the opposite ends of said 
rods are connected, a piston for imparting move 
ment to said head and to the breech block to 
move the breech block toward the magazine, a 
cylinder in which said piston is mounted, said 
cylinder being in communication with the barrel, 
a second cylinder in parallelism with the barrel 
and disposed to one side thereof, a power storing 
means comprising a piston movable in said cylin 
der and a spring compressed by the movement 
of said piston, a member carried by one of said 
rods, cam means actuated by the power storing 
means for moving said member to move the rod 
in such manner as to initially move the breech 
block away from the magazine and thereafter 
move the magazine away from the barrel, a dash 
pot cylinder having a piston therein and a piston 
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rod, a firing pin carried by the breech block, an 
electric circuit in which said firing pin is in 
cluded, circuit making and breaking means in 
said electric circuit, means for actuating the 
piston and piston rod, and means actuated by 
the piston rod of the dashpot for closing the 
circuit of said last named circuit making and 
breaking means. 

16. A device of the character described con 
prising a barrel the rear end of which constitutes 
a combustion chamber, a magazine mounted for 
rotation about an axis perpendicular to the axis 
of the barrel, said magazine comprising a plu 
rality of chambers adapted to receive propulsive 
charge shells, said barrei having a side outlet 
with which said chambers are brought succes 
sively into alignment, a breech block extending 
across the rear of said magazine, a pair of rods 
to the end of one of which said breech block is 
pivotally connected and to the end of the other 
of which said breech block is releasably con 
nected, a head to which the opposite ends of said 
rods are connected, a pistor for imparting move 
ment to said head and to the breech block to 
move the breech block toward the magazine to 
hold said breech block in proper firing relation 
to said magazine, a cylinder in which said piston 
is mounted, said cylinder being in communica 
tion with the barrel, a second cylinder in paral 
leism with the barrel and disposed to one Side 
thereof, a power storing means eComprising a 
piston movable in said cylinder and a spring com 
pressed by the movement of said piston to permit 
said piston to return to its normal position, a 
member carried by one of said rods, can means 
actuated by the power storing means for moving 
said member to move the rod in such manner as 
to initially move the breech block away from the 
magazine and thereafter move the magazine 
away from the barrel to permit rotation of said 
magazine, a dashpot comprising a cylinder, a 
piston therein, a piston rod carried by said piston, 
a Spring tending to thrust said piston rod out 
Wardly, a circuit closing means in the path of 
movement of Said piston rod adapted to be closed 
at the completion of the outward movement of 
Said piston rod and means for locking the piston 
rod and the power storing means together in such 
manner as to Open the switch during the initial 
reverse movement of the piston rod and to cause 
the dashpot to retard the return movement of 
the power storing means and thus allow time for 
proper Operation of the various mechanisms. 

17. A device of the character described com 
prising a barrel the rear end of which constitutes 
a combustion chamber, a magazine mounted for 
rotation about an axis perpendicular to the axis 
of the barrel, said magazine comprising a plu 
rality of chambers adapted to receive propulsive 
charge shells, said barrel having a side outlet 
with which said chambers are brought suc 
cessively into alignment, a breech block extend 
ing across the rear of said magazine, a pair of 
rods to the end of one on which said breech block 
is pivotally connected and to the end of the other 
of which said breech block is releasably con 
nected, a head to which the opposite ends of said 
rods are connected, a piston for imparting move 
ment to said head and to the breech block to 
move the breech block toward the magazine, a 
cylinder in which said piston is mounted, said 
cylinder being in communication with the barrel, 
a second cylinder in parallelism with the barrel 
and disposed to One side thereof, a power storing 
means comprising a piston movable in said cylin 
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der and a spring compressed by the movement of 
said piston, a member carried by one of said rods, 
cam means actuated by the power storing means - 
for moving said member to move the rod in such 
manner as to initially move the breech block 
away from the magazine and thereafter move 
the magazine away from the barrel, a dashpot 
comprising a cylinder, a piston therein, a piston 
rod carried by said piston, a spring tending to 
thrust said piston rod outwardly, a circuit clos 
ing means in the path of movement of said piston 
rod adapted to be closed at the completion of the 
outward movement of Said piston rod, and means 
for locking the piston rod and the power storing 
means together in Such manner as to open the 
circuit during the initial reverse movement of 
the piston rod and to cause the dashpot to re 
tard the return movement of the power storing 
means, a scavenging element upon the barrel, and 
means carried by the power storing means for 
actuating the scavenging element during the re 
turn movement of the power storing means. 

18. A device of the character described com 
prising a main barrel constituting a combustion 
chamber, a magazine adapted to hold a plurality 
of unit charges adapted to generate fluid pres 
Sure when ignited and burned, means for auto 
matically bringing each unit charge successively 
into operative relation with said combustion 
chamber, means for discharging a unit charge 
into said chamber when in operative position, 
means Operated in One direction by pressure from 
within said combustion chamber for storing up 
power for the return stroke of Said means to nor 
'mal position, cam means operated during the 
return stroke of said power storing means for 
partially rotating the magazine to bring the next 
unit charge in proper position for firing, and a 
:dashpot mechanism operated to control the re 

40 turn stroke of said power storing means. 
19. A device of the character described com 

prising a main barrel constituting a combustion 
chamber, a magazine adapted to hold a plu 
rality of unit charges adapted to generate fluid 
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pressure when ignited and burned, means for 
automatically bringing each unit charge Succes 
sively into operative relation with said combus 
tion chamber, an electrical circuit for igniting 
said unit charge when in operative position with 
respect to the combustion chamber, means op 
erated in one direction by pressure within said 
combustion chamber for storing up power for 
the return stroke of said means to normal posi 
tion, an automatic switch in the electrical circuit 
and adapted to be thrown to a position to open 
the circuit at the beginning of the return stroke 
of Said power storing means, can means Opers 
ated during the return stroke of said power stor 
ing means for partially rotating the magazine to 
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5 bring the next unit charge in proper position for 
firing, and a dashpot mechanism operative to 
control the return stroke of said power storing 
means and also effective to maintain the auto 
matic switch in open position during the return 
stroke of the power storing means to thereby 
prevent premature firing of a unit charge. 
20. A device of the character descrihed com 

prising a main barrel constituting a combustion 
chamber, a magazine adapted to hold 2, plurality 
of unit charges adapted to generate fluid pres 
sure when ignited and burned, a firing pin and 
breech block mechanism associated with said 
magazine and adapted to cooperate with each of 
said unit charges in succession for igniting the 
same, mechanism for intermittently rotating said 
magazine step by step to automatically position 
each unit charge successively into operative re 
lation with said combustion chamber, means for 
discharging a unit charge into said chamber when 
in operative position, and a power operated cam 
slide, cooperating with parts of the magazine 
structure to move the breech block mechanism 
away from the magazine and while maintaining 
said relationship to thereafter move the maga 
zine away from the barrel and prior to the turn 
ing movement of said magazine for the purposes 
intended. 
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