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UNITED STATES PATENT OFFICE 
2,440,071 

SEMAUTOMATIC HYDRAULC-ELECTRIC 
GUN CHARGER 

Joseph M. Boshka, George A. Goepfrich, and 
Frank W. Kuzmitz, South Bend, End, assignors 
to Bendix Aviation Corporation, South Bend, 
Ind., a corporation of Delaware 
Application March 15, 1945, Serial No. 582,824 

This invention relates to aircraft armament 
and is particularly concerned with the provision 
Of apparatus for charging machine guns. 
Most present-day types of military aircraft are 

equipped With one or more machine guns located 
in the Wings or in the fuselage at points which 
are generally remote from the pilot or gunner. 
in inoSt instances, the guns are provided with 
trigger means located near the control stick of 
the aircraft for actuating a firing solenoid at 
tached to the guns. 
To initiate firing of such a machine gun after 

a new belt of ammunition is supplied a recipro 
Cable bolt stud is provided which must be pulled 
rear Wardly and released for countermovement to 
feed the first cartridge from the ammunition 
belt into the gun. After the first cartridge has 
been fed into the gun and fired the gun will auto 
natically eject the used cartridge and feed an 
other one into the gun chamber. However, the 
insertion of defective ammunition into the gun 
chamber results in a misfire of the gun which 
interrupts normal gun operation. This defective 
cartridge may be removed by manually operating 
the bolt stud to extract the defective cartridge 
and then feeding a new one into the gun cham 
ber. After this manual operation of the gun bolt 
stud the gun is now ready for firing. Since most 
guns are so remotely located in the aircraft, 
manual charging is not only very difficult but im 
practical. It is to cope with this cumbersome 
method of manual charging that the present in 
Vention incorporating semi-automatic means to 
Simulate normal gun Operation has been 
proposed. 

It is, therefore, an object of this invention to 
provide a semi-automatic mechanism for charg 
ing a gun. 
A further object of the invention resides in the 

provision of a semi-automatic gun charging 
mechanism which is constructed and arranged to 
complete a charging cycle once initiated. 
Another object of the invention is to provide 

a gun charging mechanism having manual means 
for controlling a charging cycle. 
An important object of this invention is to 

provide means responsive to predetermined pres 
Sures for Operating the charging mechanism. 
A further important object resides in the pro 

Vision of a pressure-Operated device which is con 
structed and arranged to connect the charging 
mechanism for exhausting the pressure acting 
therein. When it exceeds a predetermined low 
Value, 
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vide a pressure-operated charging motor in com 
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bination with an electrical system which responds 
to predetermined pressures acting in the motor 
for retracting the bolt stud of a gun and then 
releasing the stud for counternoVement. 
A still further object of the invention is to 

provide a fluid pressure system for a charging 
mechanism having means for exhausting the 
fluid under pressure should it exceed a predeter 
mined maximum value. 
Other objects and advantages of the present 

invention should be readily apparent by referring 
to the following specification, considered in con 
junction. With the accompanying drawing which 
is illustrative of one embodiment thereof, but it 
will be understood that any modifications may 
be made in the specific structural details thereof 
Within the scope of the appended claims without 
departing from or exceeding the spirit of the 
invention. 

Figure 1 shows the invention in diagrammatic 
form with parts in section; 

Figure 2 is a detailed plan view of the charging 
device of the invention, showing portions broken 
a Way and in section; 

Figure 3 is an elevational view in detail of the 
latching mechanism of the charging device show 
ing the auxiliary piston in latched position; 

Figure 4 is a plan view of a part of the latching 
mechanism; 

Figure 5 is a section taken on the line 5-5 of 
Figure 4; and 

Figure 6 is a section through the inlet 
connection. 

Referring to Figure of the drawing, reference 
numeral to designates a reservoir which contains 
an adequate supply of fluid to be put under pres 
sure in an accumulator 20 by a pump 25. Dis 
posed between the pump and accumulator is a 
regulator or unloading valve 30, of any conven 
tional design for disconnecting the accumulator 
from the pump to by-pass the fluid to the reser 
voir when the fluid in the accumulator has been 
put under a predetermined maximum pressure 
and for connecting the accumulator to the pump 
to charge said accumulator when the fluid under 
pressure in the accumulator has fallen to a pre 
determined minimum value. The accumulator 
20 is connected to one or more charging devices 
32 which are mounted on guns 34 to charge the 
same when desired. The charging device or hy 
draulic motor per se, which will be subsequently 
described in detail, is constructed and arranged 
to engage a bolt stud. 38 for reciprocating it to 

An additional object of the invention is to pro- 55 charge the gun in the event of its malfunction. 
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A check valve 36 prevents the reverse flow of 
fluid from the charging device to the accumulator 
should the accumulator pressure fall below the 
pressure in the charging device. 

Fluid under pressure is admitted to the charg 
ing motor 32 by a normally closed valve 40 and 
exhausted from the charging motor by a nor 
mally closed valve 42. The valves 40 and 42 are . 
of the electrically operated type. 
A pair of pressure-responsive devices or pres 

sure switches 44 and 46 are constructed and ar 
ranged to respond to predetermined maximum. 
and minimum pressures respectively acting in 

4. 
The charging motor 32 is held in operative re 

lationship to the gun by brackets 70 and 2 
which are Secured to the gun frame. ihe charg 
ing motor per se comprises a cylinder 4 having 
a slotted portion 76 which extends longitudinally 
thereof. One end of the cylinder is threaded 
internally at 78 to receive a fitting 83 equipped 
with an inlet connection 82 for connecting the 
motor to the hydraulic source. 

0. 
Oisposed Within 

the cylinder is a piston 84 comprising an outer 
tube 86, an inner tube 88 and an extended shank 

the charging motor. It is to be noted that this 
combination of pressure switches may be used 
of charging motors comprising a single group, as 
shown in the drawing. - ... 
To prevent destruction of the mechanism due 

to thermal expansion of the fluid, under certain 
conditions of operation when the exhaust valve 
is rendered inoperative, a thermal relief valve 48 is 
disposed between the charging mechanism and 
the reservoir. Any tendency for abnormally high 
and hazardous pressures to act on the mechanism 
will operate the relief valve to cause the fluid 
to be bled directly to the reservoir whereby that 
pressure above the predetermined maximum pres 
sure acting on the mechanism is relieved. 
An electrical system is provided for control 

ling valves 40 and 42. The electrical system may 
be conveniently divided into a first and a second 
circuit. The first circuit is connected to a source 
50 and to a winding 4.0a of the valve 40. The 
circuit includes a double pole double throw switch 
52, a manually operated pushbutton switch 54, 
normally open with respect to the first circuit, 
the normally closed high pressure switch 44, a 
relay 56, and a holding circuit having connec 
tions 55 and 57 connected in parallel with the 
switch 54. The holding, circuit which is nor 
mally open includes a contactor 58 which is closed 
when the relay or control 56 is energized in re 
sponse to closing switch 54 onto contacts 54a 
and 54b. When the switch, 54 is released it 
assumes, the normally open position, as shown 
in the drawing, with respect to the first circuit 
but contactor 58 which has been closed now 
completes the circuit to maintain the relay 56 
energized and to supply current to the winding 
4.0a to operate the valve 40 to admit, fluid under 
pressure to the charging mechanism. The con 
tactors 58 and 60 are in the form of a double 
pole knife switch and in conjunction with relay 
coil 56 provide a control device for the holding 
circuit and the second circuit. - - 
The second circuit connects the source 50 to a 

winding 42a of the valve 42 and comprises the 
double pole double throw switch 52, the switch 
54 normally closed with respect to the second 
circuit on contacts 54c and 54d, the normally 
opened low-pressure switch 46, and a contactor 
60 which normally closes the second circuit but 
is opened when the relay. 56 is energized. 
The switch 52 is constructed and arranged to 

be closed on either contacts 52a and 52c or con 
tact 52b to connect the charging mechanism to 
battery position or safety, position respectively. 
That is, if it is desired to complete a charging 
cycle the switch is moved to battery position 
so that the bolt will be retracted and then re 
leased for countermovement. However, if it is 
desired to retract the bolt and hold it in re tracted position to prevent unintentional firing. 
of the gun the switch is moved to safety position. 

5. 
with a single charging motor or with a plurality . . . 
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portion 90. The fitting 80 is drilled at 92 to 
slidably receive the shank portion 90. A close 
machine tolerance is held between the drilled 
portion 92 and the shank 90 so as to provide a 
dash-pot effect upon the piston to retard its mo 
tion at the end of the return stroke as shown in 
Figure 2. The piston is returned to this latter 
position by a spring 94. 

Disposed in the other end of the cylinder 74 
from the inlet 82 is a latching mechanism com 
prising a retainer plug 96 longitudinally bored 
at 97 and having a large diameter 98 and a small 
diameter leg. The large diameter is drilled at 
102 for the reception of a bolt fo4 to secure the 
plug to the cylinder 76. The enlarged diameter 
of the retainer plug 96 is further drilled trans 
versely at 26 and 88 to receive pins if 0 upon 
which latching levers or dogs 2 are pivotally 
mounted. The plug 96 is slotted at f4 to allow 
the dogs 2 to expand or pivot about the pins 
ff O. A guide sleeve 6 has one end secured in 
the bore 97 by a pin f8. An actuating member 
120 engages the latching levers f 12 to pivot the 
same about pins ff0. The member is slidable 
within the sleeve f6 and is provided with an 
extension rod 22 having an enlarged end 24. 
The pin fB acts as a stop for the actuating mem 
ber 20 and also keeps the levers 2 spaced apart 
when the member is in its normal position. The 
inner tube 88 has fixed thereto an expanded 
head member 26 drilled at 27 to slidably re 
ceive the rod f 22. An auxiliary piston or bolt 
engaging member 28 is freely reciprocable within 
the cylinder 76 and is provided with a lug 30 
for engaging the bolt stud or slide 38 of the gun 
when it is desired to move the bolt to the rear 
to simulate normal gun operation. The lug 30 
protrudes through the longitudinally slotted por 
tion 76 provided therefor. The dogs 2 are pro 
vided with inclined surfaces 3 for cooperat 
ing with inclined surfaces (29 of the auxiliary 
piston 28 when the piston has been moved to 
the position shown in Figure 3, for iatching the 
bolt 38 to the rear. . . . 
The admission of fluid under pressure at the 

inlet 82 causes piston 84 and its associated parts 
86 and 88 to move to the left. The tube 86 en 
gages the auxiliary piston, f28 and carries it to 
the left to the position shown in Figure 3. The 
head member 26 which is fixed to the tube 88 is 
likewise carried to the left to engage the actuat 
ing member 20 to cause the same to move be 
tween the dogs ff2 to thereby expand said dogs so 
that the inclined surfaces if 3 and 29 coact to 
latch the auxiliary piston and bolt stud to the 
rear. After latching of the bolt to the rear has 
been consummated fluid under pressure in the 
charging motor is exhausted and the piston 84 
returns to the position shown in Figure 2, under 
the action of spring 94. Because of the lostmo 
tion connection between the head member 26 of 
piston 84 and the actuating member 20 the head 
member 26 does not engage the enlarged end 24 
of the actuating member until the piston 84 
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has approached the end of its return stroke. En 
gagement of the end 24 by the head 26 moves 
the member 20 from between the latching evers 

2. Now the levers are free to Swing inwardly. 
The force of the Spring returned gun bolt act 
ing against the lug 30 tending to return the 
auxiliary piston to its forward position will be 
transmitted to the inclined surfaces 29 to thereby 
create a camming action between the two Sur 
faces 3 and 29 to cause the latching levers to 
be rotated out of engagement with the auxiliary 
piston. This arrangement whereby the bolt stud 
is not released until the piston 84 has approached 
the end of its forward or return stroke permits 
the unimpeded return of the bolt stud. It is 
to be noted that the organization of the parts 
and the timing is Such that when the boltis moved 
rearwardly the auxiliary piston must move over 
the dogs before the actuating member is moved 
between the dogs So that when the dogs are ex 
panded their inclined Surfaces 3 will engage the 
inclined surfaces 29 of the auxiliary piston. 

Operation of the charging mechanism is as 
follows: ASSume the Switch 52 is in battery posi 
tion, that is, closed on contacts 52a and 52c, and 
it is desired to charge the guns 32. Here it will 
be well to bear in mind that when the double pole 
double throw switch 52 is closed on battery posi 
tion, the first circuit is open through the manually 
controlled switch 54, which is normally open with 
respect to the first circuit and that the Second 
circuit is open through the normally opened low 
pressure Switch 46. The holding circuit, which is 
a part of the first circuit, is open through the con 
tactor 58. Therefore the normally closed valves 
40 and 42 are closed since the respective windings 
4.0a and 42d are not energized. So as to cause the 
valves to be operated. 
To charge the guns, the manually controlled 

switch 54 is closed on contacts 54a, and 54b. 
This energizes winding 40d and operates valve 48 
to admit fluid pressure to the charging mecha 
nism. Relay 56 which was also energized upon 
the closing of Switch 54, as above described, closed 
contactor 58 which completed the holding circuit 
to thereby provide a secondary current path to 
the valve 40 and relay 56. This secondary path 
provides for the completion of a retracting opera 
tion of the bolt Once the cycle is initiated not 
withstanding manually-operated switch 5A has 
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again been allowed to resume its normal open 
position with respect to the first circuit. In this 
latter position of the switch it is normally closed 
with respect to the Second circuit. Fluid under 
pressure will now be admitted past valve 40 to the 
charging mechanism until the pressure in the 
mechanism has reached a predetermined maxi 
mum value, at which time the normally closed 
Switch 44 will open the first circuit to deener 
gize the winding 4.0a to allow valve 40 to close to 
cut off fluid under pressure to the charging mech 
anism. Opening pressure Switch 44 also deen 
ergizes relay 56 which opens contactor 58 to break 
the holding circuit including connections 55 and 
57, which as aforementioned, comprise a part of 
the first circuit. 

It will be remembered that pressure Switch 46 
which is normally open tends to close the second 
circuit in response to predetermined low pressures 
in the charging mechanism. Consequently, after 
valve 40 is opened and the pressure rises above a 
fixed low value in the charging mechanism switch 
46 closes. However, whether the second circuit 
will now be closed to paSS current to the winding 
42d to operate valve 42 depends upon the pres 
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6 
sure in the charging mechanism. If the Switch 44 
has opened in response to high pressure in the 
charging mechanism to open the first circuit to 
deenergize relay 56 to thereby allow the normally 
closed contactor 60 to close, the second circuit 
will be closed. With the low pressure switch 46 
closed and contactor 60 in its normally closed po 
sition, after relay 56 is deenergized, current passes 
through the winding 42a to energize it to operate 
valve 42 to exhaust fluid under pressure from the 
charging mechanism to complete the charging 
cycle. When the pressure in the charging mech 
anism has been exhausted to a predetermined low 
value switch 46 will open the second circuit which 
deenergizes winding 42d of valve 42 to allow it 
to resume a normally closed position. 

It is well known that fluids of the type used 
in hydraulic systems change in volume due to 
temperature variations. When Such a fluid is con 
fined to a prescribed Space, such as in the charg 
ing mechanism of the present invention, expan 
sion of the liquid may cause unintended move 
ment of Some aSSociated part of the mechanism, 
in this case the bolt stud. To preclude such un 
desirable action, pressure Switch 46 is constructed 
and arranged to close the Second circuit upon a 
rise in pressure in the charging mechanism above 
a predetermined value. This will energize wind 
ing 42d and cause valve 42 to be operated to ex 
haust the pressure from the charger. The fore 
going action takes place. So long as the single 
pole double throw switch is in battery position. 
However, with the switch in safety position the 
Second circuit which controls exhaust valve 42 
is no longer capable of energizing winding 42d, 
So other means must be provided for exhausting 
the fluid pressure in the charger mechanism which 
may be caused by thermal expansion of the fluid. 
To safety the guns, SWitch 52 is moved to safety 

position. This causes valve 40- to be operated to 
admit fluid under pressure to the mechanism to 
build up the pressure therein until it reaches a 
predetermined maximum value at which time 
switch 44 opens to deemergize the valve 40 to cut 
off the Source of fluid under pressure. 
After the operation just described fluid pres 

Sure at its maximum value is confined in the 
charging mechanism. In order to properly pro 
tect the mechanism from injury due to excess 
pressure rise, caused by thermal expansion of 
the fluid, when the guns are in the safety posi 
tion, means such as the relief valve 48 is pro 
vided for discharging fluid pressures in excess of 
a predetermined value. This valve is so consti 
tuted that the excess fluid under increased pres 
sure will be by-passed directly to reservoir when 
the pressure rises above a predetermined value. 
We claim: 
1. The combination with a machine gun hav 

ing a bolt stud reciprocable during normal gun . 
Operation, of a hydraulic system comprising a 
charging device for retracting the bolt stud and 
then releasing the same for countermovement, 
a Source of fluid under pressure connected to the 
charging device, means operable for controlling 
the flow of said fluid under pressure to the 
charging device, means operable for exhausting 
said fluid in Said charging device, and means for 
controlling a charging cycle including a pair of 
devices responsive to predetermined high and 
low pressures respectively acting in said charg 
ing device, said high pressure device constructed 
and arranged to control said first-named means, 
said low pressure device constructed and ar 
ranged to control said second-named means, 



7 
whereby reciproca 
is obtained. 

2. The combination with a machine gun-hay 
ing a bolt stud reciprocables during normal gun 
eperation, of a pressure operated charging ide 
vice-for-operating the -bolt stud, means operable 
for admitting fluid-under pressure to said charg 
ing device, means - operable for exhausting, said 
fluid under pressure from the charging device, 
means responsive to predetermined high and 
low. pressures acting. in Said, charging devices for 
controlling said first and Second-named means, 
Said last-named means being constructed and 
arranged and so connected to said first and 
second-named means that said first-named 
means is controlled by said predetermined high 
pressure and said second-named means is con 
trolled by said predetermined low pressure, 
whereby said charging device is operated to re 
ciprocate the bolt stud, and means for controlling 
a charging cycle. 

3. A mechanism to be associated. With a ma 
chine's gun for retracting: the . bolt: Stud thereof 
and then releasing it for counternovementicon 
prising a charging motor having a portion en 
gageable With the bolt stud, means: operable for 
admitting fluid under pressure to said motor, 
means operable for exhausting Saidi filiid: under 
pressure, a first circuit including said first-named 
means, a SWitch. in the circuit for closing the 
same-to operate said first-named means to admit 
fluid under pressure to the, motor, means in the 
first; circuit responsive sto, a predetermined high 
pressure in the charging motor to open said first 
circuit to disconnect said first-named means from 
said: circuit, a second circuit: including said sec 
ond-named means, and means in the second cir 
cuit::including: a mechanism in the first: circuit 
and responsive to opening said first circuit to 
close the second circuit to; operate said second 
named means to permit said fluid under pressure 
to be exhausted from said motor. 

4:... A mechanism to be associated with a ma 
chine gun for retracting the bolt-stud; thereof 
and then releasing: it for counternovement corn 
prising: a charging motor having a portion en 
gageable, with the bolt stud; means-operable-for 
admitting fluids under pressure to said motor, 
means operable for exhausting said fluid under 
pressure, a first, circuit including said first 
named means, a switch in the circuit for closing 
the-same-to-operate, said first-named means, to 
admit, fluid under pressure to the motor, means 
in-the-first circuit responsive to a predetermined 
high;pressure-in-the-charging motor to open-said 
first circuit to disconnect said first-named means 
from said, circuit, a second circuit including. said 
second-named means, means in the second cir 
cuit; including a mechanism, in the first circuit 
and responsive to opening, said first circuit. to 
closes the second circuit to. operate-Said-Second 
named means, to permit. said...fluid... under pres 
sure-to-be-exhausted from said motor, and means 
in the: second circuit responsive... to:-a-predeter 
mined low, pressure in the charging; motor to dis 
connect said second-named means from the Sec 
ond-circuit. - 
5. A mechanism to be associated with: a mate 

chine gun for retracting the bolt, stud; thereof 
and then releasing it for counternovenient cOn 
prising a charging: motor having a portion en 
gageable with the bolt stud, means: operable for 
admitting fluid under: pressure: to said motor, 
means: operable for exhausting: said: fluid under 
pressure, a first-circuit...including said first-named 

le movement of the bolt stud 
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8. 
means and a control device, a first switch in the 
circuit to close the same to operate said first 
named means to admit fluid inder pressure to 
the motor; and to energize the control device, 
means in the first circuit responsive to a prede 
termined high pressure in the charging motor to 
render said first-named means inoperative and 
to open said first circuit to deenergize. said con 
trol device, and a second circuit including said 
second-named means, said control. device com 
prising a second switch-constructed and arranged 
in the second circuit to be normally closed and 
openable in response to energization of said con 
trol-device, whereby opening the first circuit per 
mits said second switch to close to operate said 
second-named means to allow fluid under pres 
sture, to-be, exhausted from said motor. 

6. A mechanism. to be associated with a-na 
chine gun for retracting the bolt stud thereof and 
then releasing it for countermovement; compris 
ing a charging motor having. a. portion engage 
able, with the bolt-stud, means operable for ad 
mitting fluid under, pressure to, said motor, means 
operable for exhausting said fluid. under pres 
sure, a first circuit including said first-named 
means and a control. device, a first switchin the 
circuit to close the same to operate said: first 
named neans to admit fluid under pressure to 
the motor and to... energizes the control device, 
means in the first circuit, responsive to. a. pre 
determined high pressure in the charging motor 
to open, said. first circuit. Itoi, render said first 
nanned means inoperative and to deenergize said 
control device, a second: circuit, including said 
second-named means, said: control device com 
prising: a second switch constructed and arranged 
in the second circuit to be normally closed, and 
open able in response to energization of said con 
trol device, whereby opening the first circuit per 
nits said second switch to close to operate. said 
Secondanained means to allow: fluid under press 
sure-to-be exhausted from:said: motors, and means 
in... the second circuit responsive to a predeter 
mined low pressure in the charging motor to open 
said: Second circuit to disconnect. Said: Second 
named means therefrom 

l. A mechanism: to be associated with ama 
chine:gun for retracting the: bolt. Stud; thereof 
and then releasing:it: for counternovement con 
prising a: charging, motor. having a portion en 
gageable: with the bolt stud, means. operable for 
admitting, fluid under pressure' to said: motor, 
means operable for exhausting Said fluid under 
pressure, a first circuit including said first-named 
means; and a control device, a first switch in the 
circuit to close the same to is operate said: first 
named innean SF to admit fluid under pressure to 
the notor and to:... energize the control. device, 
means in the first circuit responsive: to a prede 
termined high pressure in the charging, notor 
to open: the first circuit to render said first-named 
means inoperative tand- to deenergize" said control 
device; a second; circuit including. Said second 
named means: said control; device comprising a 
Second switch constructed" and arranged in; the 
second circuit to be normally closed and openable 
in responsei:to energization of said control, de 
vice; whereby opening the:first circuit::permits 
said: 'second... switch to::close to operate said sec 
onds named means to ; allow Ffluid under pressure 
to: be exhausted from said motor, and means in 
the second-circuit; responsive: to: a predetermined 
low, pressure: in the charging-motor to open said 
second-circuit to-disconnect, said:second-named 
means therefron, said first circuit including. a 
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holding circuit constructed and arranged to close 
in response to energization of said control device 
to provide another path for current to said con 
trol device to keep the same energized after open 
ing said first Switch to enable the completion of 
a bolt retracting movement once initiated. 

8. A mechanism to be associated With a ma 
chine gun for retracting the bolt stud thereof 
and then releasing it for countermovement com 
prising a charging motor having a portion engage 
able with the bolt stud, means operable for ad 
mitting fluid under pressure to said motor, means 
operable for exhausting said fluid under pres 
sure, a first circuit including said first-named 
means and a control device, a first switch in the 
first circuit to close the circuit to operate said 
first-named means to admit fluid under pres 
Sure to the motor and to energize the control de 
vice, means in the first circuit responsive to a 
predetermined high pressure in the charging mo 
tor to open said first circuit to render said first 
named means inoperative and to deemergize said 
control device, a second circuit including said 
second-named means, said control device com 
prising a double pole switch constructed and ar 
ranged so that one pole is in the second circuit 
normally closed but openable in response to en 
ergization of said control device, Whereby opening 
the first circuit permits said double pole switch 
to close said one pole thereof to operate said 
second-named means to allow fluid under pres 
sure to be exhausted from said motor, and means 
in the second circuit responsive to a predeter 
mined low pressure in the charging motor to Open 
said circuit to disconnect said second-named 
means therefrom, said first circuit including a 
holding circuit constructed and arranged to close 
in response to energization of said control device 
to provide another path for current to said con 
trol device to keep the same energized upon open 
ing said first switch to thereby complete a bolt 
retracting movement once initiated, said other 
pole of said double pole switch constructed and 
arranged in the holding circuit to be normally 
open and closable in response to energization of 
Said control device. 

9. A mechanism to be associated With a ma 
chine gun for retracting the bolt stud thereof 
and then releasing it for counternovement COm 
prising a charging motor having a portion en 
gageable with the bolt stud, means operable for 
admitting fluid under pressure to said motor, 
means Operable for exhausting said fluid under 
pressure, a first circuit including said first-named 
means, a switch in the circuit for closing the 
same to Operate said first-named means to ad 
nit fluid under pressure to the notor, means 
in the first circuit responsive to a predetermined 
high pressure in the charging motor to open said 
first circuit to disconnect said first-named means 
from said circuit, a second circuit including said 
second-named means, means in the second cir 
cuit responsive to pressure above a predetermined 
low pressure in the charging motor to close said 
second circuit to operate said second-named 
means to exhaust fluid under pressure from said 
motor, and means in the first and second cir 
cuits responsive to closing the first circuit to 
Open the second circuit to render said second 
named means inoperable. 

10. The combination with a machine gun hav 
ing a bolt stud reciprocable during normal gun. 
operation, of a pressure operated charging motor 
for Operating the bolt stud, means for admit 
ting fluid under pressure to said charging mo 

10 

15 

25 

30 

35 

40 

55 

60 

65 

70 

75 

O 
tor, means for exhausting said fluid under pres 
sure from the charging motor, means compris 
ing a pair of devices responsive to predetermined 
high and low pressures acting in said motor for 
controlling respectively said first and second 
named means, said last-named means comprising 
an electrical System including said first and sec 
Ond-named means, said first-named means con 
Structed and arranged in said System to be con 
trolled by said high pressure device responsive 
to predetermined high pressure in the charging 
motor to shut off the flow offluid under pressureto 
Said notor, said second-named means construct 
ed and arranged in said system to be controlled 
by said low pressure device responsive to prede 
termined low pressure in the charging motor and 
by electrical means in said electrical system, said 
electrical means constructed and arranged to be 
controlled by said high pressure device whereby 
fluid under pressure is exhausted from said charg 
ing motor, and manual means in said electrical 
System for controlling a charging cycle. 

11. In combination. With a machine gun hav 
ing a bolt stud reciprocable during gun operation, 
a charging device associated with the gun for 
reciprocating the bolt stud to charge the gun, 
a first means operable for admitting fluid under 
pressure to said device, a second means operable 
for exhausting said fluid under pressure from 
said device, an electrical system, comprising a 
first circuit including said first means and a pres 
sure switch normally closed but constructed and 
arranged to be opened. When the pressure in said 
device reaches a predetermined maximum value 
to allow said first means to shut off said fluid un 
der pressure, a second circuit constructed and 
arranged to be closed after Said first circuit is 
opened and including said second means, and 
manually operated means for controlling a charg 
ing cycle and constructed and arranged to open 
the second circuit to disconnect said second 
means therefrom and close the first circuit, to 
operate said first means to admit fluid under pres 
sure to said device. - 

12. In combination with a machine gun haW 
ing a bolt stud reciprocable during gun operation, 
a charging device associated with the gun for 
reciprocating the bolt stud to . charge the gun, 
a first means operable for admitting fluid under 
pressure to said device, a second means opera 
ble for exhausting said fluid under pressure from 
said device, an electrical system, comprising a 
first circuit including said first means and a pres 
sure switch normally closed but constructed and 
arranged to open when the pressure in Said de 
vice is above a predetermined maximum value 
to disconnect said first means from the first circuit 
to allow said first means to shut off said fluid 
under pressure, a second circuit including said 
second means and a pressure switch normally 
open to disconnect said second means from the 
second circuit but constructed and arranged to 
be closed when the pressure in said device is 
above a predetermined minimum value, and man 
ually operated means movable from a normal po 
sition closing said second circuit to a position of 
closing the first circuit and opening the second 
circuit to operate said first means to admit fluid 
under pressure to said device whereupon said 
manually operated means is allowed to resume its 
normal position to operate said second means. 

13. In combination with a machine gun hav 
ing a bolt reciprocable during gun Operation, a 
charging device associated with the gun for re 
ciprocating the bolt to charge the gun, a first 
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means operable for admitting fluid under: pres 
sure to said device, a second means operable for 
exhausting said fluid under pressure from said 
device, an electrical system, eomprising a first 
circuit including said first means arid a pressure 
switch normally closed to reader said first means 
operable to admit fluid under pressure to said 
device but constructed and arranged to be opened 
when the pressure in said-device reaches a pre 
determined maximum Waite to render. Said-first 
means inoperable to thereby shut off said fluid 
under pressure, a relay in the first circuit, a Sec 
ond circuit including said Second means and a 
pressure switch normally open to disconnect said 
second means from said second circuit but co 
structed and arranged to be closed When the 
pressure in said device is above a predetermined 
minimum value, said relay including means in 
the second circuit responsive to energization of 
the relay for keeping said second circuit. Open 
when the first circuit is closed to render said sec 
ond means inoperable when said first means is 
operated, and manually operated means in the 
first and second circuits for controlling charging 
of the gun. 

14. In combination with a machine gun having 
a bolt reciprocable during gun Operation, a charg 
ing device associated with the gun for reciprocat 
ing the bolt to charge the gun, a first means op 
erable for admitting fluid trader pressure to said 
device, a seeond means, operable for exhausting 
said fluid under pressure from said device, an elec 
trical system, comprising a first circuit including 
said first means and a pressure switch normally 
closed to render said first means operable to ad 
mit fluid under pressure to said device...but cora 
structed and arranged to be opened: When the 
pressure in said device reaches: a predeteranined 
maximum value to render said first means inop 
erable to thereby shut off said fluid under pres 
sure, a relay in the first circuit, a second circuit 
including said second means and a pressure 
switch normally open to disconnect said second 
means from said second circuit, but constructed 
and arranged to be closed when the pressure in 
said device reaches a predetermined minimum 
value, said relay including means in the second 
circuit responsive to energization of the relay for 
keeping said Second circuit opera. When the first 
circuit is closed, and manually operated means 
in the first and second circuits for controlling 
charging of the gun, said first circuit including a 
holding circuit normally open but constructed and 
arranged to be closed by said relay, when said first 
circuit is closed by said manually operated means, 
said holding circuit constituted to remain closed 
When the first circuit is opened by tiae manually 
operated means to thereby complete a charging 
cycle once initiated. 

15. In combination with a machine gun having 
a bolt reciprocable during gun operation, a charg 
ing device associated with the gun for recipro 
cating the bolt to charge the gun, a first means 
operable for admitting fluid under pressure to 
said device, a second means operable for ex 
hausting said fluid under pressure from said de 
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vice, an electrical system, comprising a first cir 
cit including said first means and a pressure 
switch normally, closed but constructed and ar 
Jranged to open when the pressure in said device 
is above a predetermined maximum value, a sec 
Ond circuit including Said second means and a 
pressure switch normally open but constructed 
and arranged to be closed when the pressure in 
said device is above a predetermined minimum 
value, manually -Operated means movable from a 
normal position closing said second circuit to a 
position of closing the first circuit and opening 
the Second circuit to operate said first means to 
admit fluid under pressure to said device where 
upon Said manually operated means is allowed to 
resume its normal position, a two-position switch 
disposed in the electrical system ahead of said 
manually operated means and constructed and 
arranged in the first and second circuits to have 
a first position which energizes said circuits 
through said manually operated means and a sec 
ond or safety position which energizes only said 
first circuit through a shunt around said manual 
ly operated means, and means responsive to pres 
sure in the charging device to release only the 
pressure therein above a predetermined value 
Whereby the bolt stud is held in a preselected po 
sition when the two-position switch is in the sec 
oad position. 

16. A mechanism for use with a machine gun 
having a bolt stud which is to be retracted and 
released for countermovement when charging 
the gun is desired comprising a fluid system hav 
ing a fluid motor therein adapted to engage the 
bolt stud, electrical means including a device op 
erable for admitting fluid under pressure to said 
system, a device operable for exhausting said fluid 
under pressure, a switch constituted to have one 
position for energizing said first named device for 
operating the same to admit fluid under pressure 
into said System and a second position for ener 
gizing said second named device for operating the 
same to exhaust said fluid under pressure, and 
near as responsive to predetermined high and low 
pressures in said filuid system for respectively de 
energizing said first named device and energizing 
said Second named device. 
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