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The present invention relates to ordnance, and,

more particularly, rélates to improvements in the
¢ohirol mechafiism for gun chargers for recock-
ing aiitomatic’ machine gins, cannons and the
fike, " o e SED BR :
“"The present- Invention is primarily concerned
with gun chargers for machine guns or the like
‘having a Feciprocating member, such as a bolt
or ' stud associated with the recocking mech-
aniSm’of the gun, which is adapted to be moved
réarwardly by the recoil of the gun and is adapted
to'be moved forwardly-by rebound thereof and/or
by ‘4 8rihg, the gun charger comprising essen-
tially” fhiid pressure médium operated means in-
cluding a ram adapted to move the bolt or stud
rearwardly, and control mechanism for effecting
actuation ‘of the ram, =~ ’ ’
" Accordingly, an object of the present invention
Is7to. provide gun charger “control mechanism
which'is: felatively sihple, compaet and inex-
Pénsive in construction, is readily assembled, and
is-reliable in operation: C

Another object is to provide gun charger con-
trol mechanism which -has a minimum number
of parts, is light in weight and yet is sturdy in
construction. ’

- & further object is to provide gun charger
control mechanism of the foregoing character
which is automatically and manually operable.

Other and further obiects of the invention will 3
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be- obvious .upon an understanding of the illus- -

frative embodiment about to be described, or will
beindicated in fhe appended claims, and various
-adyantages not referred to-herein will oceur to one
skilled in the art upon employment of the in-
vention in. practice. ’

~In’accordance with the invention, the fore-

going objects generally are accomblished by pro-
viding 5. gun charger wherein fluid pressure me-

) MS rearward position, control means nor-
a1ly render the fluid pressure medium operated
Ineffective and are operable to render the
€ medium oberated means effective,
arranged. for effecting. movement of
1 means tp its ineffective position, and
tomatically and/or manually operable
! ender the control ‘means” effective and
neéffective; Yespeetively, atid /or 1atch the control
means in effective position. T

“Inan isstrative: émbddiment of the invention,
about to be described; the control means include
a’ valvé- for™ controlling the admission of fluid
Ppressure medium fo effect operation of the ram,

:the-:r

65

a valve operating rod, a yoke mounted for move-
ment with respect to the rod, a latch for the yoke,
a spring cooperating” with the rod and: yoke for
urging the rod in'& direction to close the valve
while” the latch is effective; an element operable
to render the latch inefféctive, a spring opérative-
1y associated with the elefent for drging the ele-
ment into a position to rendér the latch ineffec-
tive, means for retarding movement of the ele-
ment under the influence of ‘the last mentioned
spring, such as escapemeént ‘mechanism, and
means associated with the element and operable
by the réciprocating member of the gun for mov-
ing the element in a direction to prevent the
element from rendering the latch ineffective. " In
such an arrangement, the escapement méchanism
or its equivalent and means for latehing the rod
in valve opening position are under the control of
the automatically and/or manually  operable
means and the yoke is re-latched upon operation
of the ram. o o

In this embodiment, the automatically and/or
manually operable means comprise an electrical
circuit including a solenoid for rendering the con-
trol means effective and ineffective and/or for
latching the control means in’ effective position,
a normally closed switch for controllinig the ener-
gization of the solenoid arranged to be opened
by the control means when in effective position,
a normally open switch for controlling the ener-
gization of the solenoid arranged to be closed
upon operation of the ram, and means for man-.
ually operating the solenoid directly, or indi-
rectly through manually controlled switches.

A preferred embodiment of the invention has
been chosen for purposes. of .illustration and de-
scription, and is shown in the accompanying
drawings, forming a part of the. specification,
wherein: ) T S

Figure 1 is a diagrammatic side view of g
machine gun having 3 gun charger attached
thereto, ’ o

Pigure 2 is a schematic view of the essential
operating elements of a gun charger in accord-
ance with the present invention, the elements be-
ing shown in their normal non-operating or inac~
tive position.

Figure 3 is a view similar to.Figure 2 illustrat-
ing elements in position to effect operation of the
ram. :

Figure 4 is a view similar to Figure 3 illustrat-
ing the elements in position when the ram is
about to effect return thereof to-their initial posi-
tion. o T T e
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Figure 5 is a fragmentary sectional view taken
along the line 5—5 on Figure 2.

Referring to the drawings, and more particu-
larly to Figure 1 thereof, there is shown a ma-
chine gun, for example, of the automatic type,
which generally comprises a barrel assembly 8
and a recocking or charging mechanism 9 (not
shown in detail), located in a housing 10. The
recocking mechanism 9 may be of the usual de-

sign which includes a reciprocating assembly

carrying a member such as a bolt or stud I

107
- sure medium from the inlet 42 into the cylinder 24.

adapted to be moved rearwardly by recoil of the -

gun resulting from firing of cartridges oF the like-

and adapted to be moved forwardly by rebound
and/or by a return spring {2 or the like. Since

4 .
flow of pressure medium from the inlet 42 to the
cylinder 24 and from the cylinder to the exhaust -
port 46. To accomplish the foregoing, the valve
member assembly 47 has an internal chamber
49, a port 50 at one end of this chamber normally
closed by a spring seated valve member 5{ adapted
to be unseated by pressure” medium introduced
through the inlet 42, and a second port.52 at the
other end of this chamber adapted to be super-
imposed over the port 44 to introduce the pres-

The mechanism or assembly means for con-

- trolling the valves 30 and 31 generally comprises

16

the construction and operation of such-recocking - -

mechanisms is well known to those skilled in the

art and since the gun and the recocking mecha-~
nism do_not constitute  essential parts of the
present invention, detailed ‘llustration and de-
scription thereof are not believed to be necessary.

In order to recock or recharge the gun in the
event the normal operating or firing cycle is in-
terrupted at a time it is desired to continue firing,
a suitable encased gun charger i4 is attached to
the gun housing 10. The gun charger is opera-
tively associated with the reciprocating bolt or

20

25

stud member 11 which extends through a slot 1§

in the housing and into the gun'charger casing.

The gun charger 14 may be operated by a fluid
pressure medium, such as c¢arbon ‘dioxide, nitro-
gen or compressed air or the like stored in a con-
tainer 16 and supplied to the gun charger by &
hose. -18. Electrical conductors 19 connect the
electrical devices -contained in.the gun charger
with other elements of an electrical circuit in-
cluding a source of energy and control panel
switches or the like. : ' :
. In Figure 2, the essential operating parts of
the gun charger with which the present inven-
tion is mote particularly concerned are illustrated
schematically. Generally described, these ele-
ments comprise the fluid pressure medium oper-
ated means, the control mechanism for rendering
these means effective and ineffective, and the elec-
trical circuit associated with the control mecha-
nism.

The fluid pressure medium operated means
comprise a cylinder 24, a piston 25 in the cylinder,

a ram or head 26 connected to the piston by a *

tubular stem 27, a return spring 28, a guideway
29 for the ram positioned adjacent the slot {8
to facilitate engagement of the stud {1 by the
ram, a pressure medium inlet valve 30, and a
cylinder exhaust valve.31. : .
The valve 30 has an inlet 32 connected to the
source of pressure medium by the hose (8, an
outlet 34 connected by a tube 35 to the exhaust
valve 31, and exhaust port 36 in communication
with the atmosphere, and apertured valve seat
37 between the inlet 32 and the outlet, 34, a second
apertured valve seat 38 between the outlet 34
and the exhaust port 36, and a valve member,
such as a ball 39, in a chamber 40 between the
valve seats 37 and 38 for controlling the flow of
pressure medium through the valve.
.“The exhaust valve 31 has a chamber 41 pro-

vided with an inlet 42 connected to the tube 38,

a port 44 formed with a seat 45 for establishing
communication between the chamber 41 and the
eylinder 24, and an exhaust port 46 in commuica-
tion with the atmosphere. A valve member as-
sembly 47 is movably mounted in the chamber 41
for opening and closing the port 44 to control the
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a rod 55, a yoke 56 or the like slidably mounted
on the rod 55, a latch 57 for the yoke pivotally

-mounted at 58, an assembly 59 including an ele--
ment 91 adapted to be urged into position to
-render the latch ineffective and arranged to be

moved out of such position by the stud {1 during
normal firing of the gun, and an escapement
mechanism 60 for retarding movement- of the
element 91 into a position to render- the latch
ineffective as will become apparent hereinafter:
The rod 55 is slidably supported by a bearing
61 adjacent one end thereof and by & ‘bearing
portion or bore 62 formed in the body-of the valve
30 adjacent its exhaust port 36 into which a re-
duced stem portion 64 at the other-end of:the
rod extends. A further reduced stem portion:65
is formed at the free end of the stem portion 64
which extends through the aperture of the valve
seat 38 and is adapted to control the seating of
the valve member 39 on the seats 3T and 38, as
will be described hereinafter. . T
The rod 55 further has a flange ‘66 or its

_equivalent adjacent the stem portion 64, a stem

6T at the end opposite the valve operating end
formed of electrically non-conductive material,
and-a diametrical slot 69 intermediate. its ‘ends
as shown in Figure 5. A cylindrical spring 10
has one end in engagement with the outer face -
of the flange 66 and has its other end in engage- -
ment with the body of the valve 30 adjacent the -
bearing portion 62 for urging the rod out of the

valve member engaging position, .77 L

The yoke 56 is generally U-shaped and com-
prises a pair of legs T{ and 12 joined by an in-
termediate. portion 14 which is slidably disposed
in the slot 69. A spring 15, coiled about the rod
55, has one end in engagement with the inner
face of the flange 66 and has its other énd in-
engagement with the yoke portion T4 to urge the
yoke away from the valve operating end of the
rod. ‘ . ' et

The leg T1 of the yoke §6 has a projection 16
eooperating with a projection 11 of the latch .57
to cause the yoke portion T4 to maintain the
spring 15 under compression and thereby cause
the latter to urge the rod 55 and its stem por-
tion 65 in a direction to hold the valve member
39 on its seat 3T. A spring 19, having its end
connected to the latch 5T and leg 11, respec=
tively, positions the latch to facilitate inter-
engagement by the projections 16 and 11. .

The leg 72 has a projection 80 extending into
the path of the ram 26, and has an ‘electrically
non-conductive lateral extension 81, the func-
tions of which will be made apparent herein-

-after. :

A member 82, serving as latch means for re-
taining the rod 59 in valve opening position, is
pivotally mounted on the rod 55 adjacent the
stem 61. One end of the member 82 has a latch-
ing projection 84 thercon and the other end




thereof: has' one:end .of a spring: 85:connected:

thereto, which: has:its other end connected to.
Yake: 56.

The«latch: ineffective -rendering assembly, 59
comprises-an upper- lever or.arm; 89 keyed on-&:
shaft-88, a;lower leve or arm: 90: keyed..on 1] e

shaft: 88, and. an-int
keyved on-the shaft 88

and provided with a pin

92 for- engaging: the underside. of the. lateh 81
to-unlock the projections. 16: and 171. The - upper‘

arm has one end of a; spnng 84. connecte

each rearward movement thereof, moves the:arm,
804 sho
the arm-91 thereon in a clockwise dlrectron

“The:escapement, mechanism 68 cooperates: with

the assembly-58.to-retard mevement of the shaft

88 and the: arms thereon under the 1nﬂuence of
the spring 94, and comprises a traln of gears 95,

96,97 and. 98;-a star wheel 99 rotatable with the-
gear: 98; an -escapement -pawl 00 for the star-_
wheel ‘mounted for-oscillating movement at 104

: ease -the. star ‘wheel,: and a _pawl 102 piv-
otally mo

sheaft-88:
‘Thie ‘pawl 102 .connects the gear 85 to the arm

under -the:influence of the spring 94 as - pers

mitted by--the: escapement -pawl, the- star wheel--,

and-otheér gears, and the pawl {02 is adapted to

moye ‘idly- across: the -gear: 95 when the arm 89:

and-shaft 88 are moved in a:clockwise direction
upon engagement of the-arm 99 by-the stud-{f.

The escapement mechamsm 60 is-adapted to
be-rendered. effective and. ineffective by an eleas
trical . eontrol cireuit - which mcludes a solenmd
{10-having a plunger i1t which is adapted to
engage:an-arm 104-on the escapement-pawl 109
to-thereby lock-the escapement mechanism when
the -solenoid is de-energized. The plunger alse

is-adapted to" cooperate -‘with ‘the latch member:

82 to retain the rod 55:in valve opening -position
when the solenoid is de-energized. To -aceom-

plish- the foregoing functions, the plunger is 3

adapted to'mave downwardly under the influence:

of .gravity and/er:a spring 112 when the solenoxd.

is' -de=energized, and: ‘the unders1de of the

plunger: is formed with a- prOJectlon 14 adapted‘
for: engagement with- the prejection 84 of the-- B

" latch member 82.

The control cireuit further includes - a; .por-
mally-closed :switeh (15, 3 normally open :switch
446; g+ firing: :switeh -or relay 111, o hcldback

switch 119, a release switch 120, and a source of:

electrieal -enerey, such-as a battery 121,

The- switch 115 comprises -4 pair of elements
122 apd 423 normally. contactmg each other at
128, The. element (23 is constructed and ars
ranged to be engaged and flexed by the stem 61
to.break the contact at 124.

The:switch (16 comprises a pair of elements
126.and 127 normally held apart.by. construeting
and. arranging the. element 127 to-Dbe engaged
by the. extension .81 on the yoke 56. to hold’ it out

of: eontaet with.the element, i 26.at all tlmes ex--

eept-when-the ram 26 moves the: yoke 56-rear-

ward to reset.the latch whereby,. due fircX resﬂience:

of-the -element. l21 centaet may be established
-between the:elements.

bion ;. as sh _wn and thereby causmg he pin..
&2%30 effect wunlocking. of the latch 51.  In. order:

ing pormally; .the. lower ‘arm 90 1s posxtloned in
the path of the stud A, whereby the stud upon:

distance -to. turn the shaft 88 and
“on the arm 89 for engaging- the.

gear: 95 - which . is- rotatably mounted on. the’ 30

T ceunter-clockwrse movement. therewith

40

6
: »ewi;&h or-relay. | 11-is of:the single -
Pl po e type and has conta 9. {30.

=

g x
”h e contacts | 36 and | 31 a.daptew »to
acts-139..and - 140, respectzvely
ch S): solenold and battery are con-

3N nd - one termmal of the battery,
,..0F- by connecting the same to. each
The other termmal of the solenoid. is:con-
t‘-o the, sw1tch elements 123. and 127, and

leno ;of the gun (not shown) the contact l 34
is conneeted to ‘the switch element 122 and the
39, and the contact 135 is connected’ to

he. ltch ele _vent 126 and the contact 140.
'I?h operation .of the.gun charger. will become
apparent from the deserrptlon about.to follow.
When the gun is 1dle, the ﬁrmg switch 111,

B therr normal posmons ‘as shown in.
. with the switch 115 closed and - the
h L16 open. The yoke 56 is latched. whereby,
]th rod 5% through 1ts stem portlon 65 holds the .
-valve member. 39 on its seat 31 to, shut off the
~med1um inlet 32 The solenoid plunger
IH is-in its downward or. de-energlzed position
whereby the escapement pawl {00 is- prevented
“{rom escillating and the escapement mechamsm
s-locked to retaln the unlatching assembly 59 in
an meffectrve posmon by engagement of the pawl
102 w1th the gear.95.
en’ is de51red to put the gun into opera-
tion and operate the gun charger automatically,
the ﬁrmg switeh 11T is closed to energize the
ﬁrmg solenoid and to energize the solenoid 10
thereby causing the plunger {11 to be raised (as
shown in. broken, lines, Figure 2) to release the
escapement pawl arm-104. As the gun fires, stud
i1, .dueto reeoil and return of the gun recocking
mechanism, now reciprocates in the slot 5. The
spring 94 tends to move the escapement mecha~
nism retarded shaft 88 and the arms 89, 90 and
9. thereon counterclockw1se to cause the latch
to be rendered ineffective, while the stud at the
end: of ‘each rearward stroke contacts the arm
0w ch-moves the shaft 88 clockwise to prevent
the: ar ;.91 thereon from rendering the latch

4D

,I ;the event the gun fails to fire normally, the
movement of the stud 1 ceases thereby enabling
the assembly-§9 to. render the latch 57 ineffective,
as  shown' in' Figure 3. When this occurs, the
yoke . 58 is. released and the spring . 10" (or . the
Ppressure:medium acting on the valve member 39)

{5 effective:to move the rod 55 towards the right,

as viewed: Thls movement of the rod causes the
tem:67 to engage and flex the switch element 123
whereby contact is broken at 124 and the solenoid
110 1s de-energized to-render the escapement
mechanism-ineffective by locking the arm (04 and
to. lateh the xod 55 by, engagement between the
plunger projection 114 and the latch member;
‘projection 84:  When the yoke is unlatched, the
spring 15 is effective to-move the yoke portion 14
1 1e.end . of the slot at.the r1ght thereof
whereb “the- pro;ectlon 16 of the yoke and the
projection T1:0f-the latch cannot engage.

60"

5 As-the: rod 55 moves towards the right, the
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valve member 39 moves from ‘the seat 37 to'the
seat 38 to unclosé the pressure medium inlet 32
and close the exhaust port 36. Pressure medium
is then conducted through the valvé chamber 40,
the outlet 34, the tube 35 and into the valve
chamber 41 at the right hand end thereof. The
pressure medium moves the valve member as-
sembly 41 towards the left to connect the ports
44 and 52 as shown, and causes the valve hember
5| to move off its port 50 whereby pressure med1-
um is introduced into the cylinder 24.

" When the piston 25 moves outwardly of thef’
cylinder, the ram engages the sud (1 and moves-"

it rearward (or to the left, as viewed) . Near the
end of the outward stroke of the pistom, as shown
in Figure 4, the ram also engages the yoke pro-
jection 80 and moves the yoke and its pro,]ectlon
16 towards the left whereby the spring 79 moves
the latch 57 downwardly to p051t10n the latch
projection 17 for re-engagement with the ‘yoke

projection 76, while the stud re-sets the assem—"

bly 59 by engaging the arm 29 and movmg 1t
and the shaft 88 clockwise.
-Such movement of the yoke causes” the exten-_

sion 81 fo release the switch element: 127 1o en- ¢

able the same to contact the switch ‘element’ 126
and thereby effect energization -of the solenoxd,
{ IU to effect release of the Jatch member, 82, Al-
most instantaneously, the yoke | effects movem nt
of the rod 55 towards the left through yoke por-
tions 14 action on the spring 18 whereby the rod
stem §7 releases the switch element 123 for es-
tabhshmg contact at 124 to again ma1nta1n the
solenmd energized. :

‘When the rod 98 is returned to its 1n1t1al pos1-
tion, as shown in Figure 2, the valve membeér 38
is moved from the seat 38 to the seat 37.to un-
cover the exhaust port 36 and shut off the pres-
sure medium inlet 32.. Pressure medium trapped
in the chamber 41 at the right of. the valve mem-~
ber assembly 47, is then perm1tted to be exhausted
to the atmosphere by way of the tube 35, the out-
let 34, the valve chamber 40 and the eyhaust'
port 3‘5 The pressure medium trapped in the

cylinder 24 moves the valve member -assembly
towards the right, as viewed, to unclose the port
44 and permit rapid exhaust of the pressure me-
dium through the port 46. The return spring
28 is now adapted to retract the pision and move
the ram inwardly cor to the right, whereby the stud
{1 is moved forwardly under the influence. of
the spring {2 to put the gun in "action again,
At the instant the ram moves towards the rlght
the yoke projection 80 is released, and the' spring
75.. moves the yoke slightly fowards the. right
whereby the projection 16 and 711 re- engage.
Such movement of the yoke causes.the extension
£1. to move the switch element 127 out of con-~
tact with the element 126.

When it is desired to operate the un chejrger
manually for test purposes, or loading or unload-
ing the gun, or to clear the gun under ‘certain
conditions where manusal supervision is preferred
the firing switch {17 is opened and the firing
solenoid and the solenoid {18 are de-energized,
the switches {19 and 128 are open to render the
switches 115 and 116 ineffective, and the mechan~
ical elements are in the positions shown in Fig-
ure 2.

Upon momentary closing of the - holdback
switch 119, the sclenoid 110 is enerﬂuzed to render
the escapement raechanism effective to enable the
assembly 58 to function under the mﬂuence of
the spring 84 to render the latch ineffective.
Since the stud {1 is not reciprocating ' (because

10

8"

the gum is-inactive), the assemply 59 is not’ reset’
but is permitted to release the lateh. “When this
occurs, the valves 30 and 3! are operated as pre-"
viously described to cause the ram to be extended,

and the rod 55 is-moved by the spring - 10 to
open the switch 115 (Figure 3). The solenoid
{12 is ‘thereby de-energized and latches the rod
in valve opening position, while the ram holds
back the stud if and engages the yoke to relatch’
the same. The extension 81 is thereby moved into
g, position which enables the switch element 1217

"~ to contact the element 126 thus closing the switch

15
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75 tion of said solenoid arranged to be opened by

16, However, closing of the switch has no eﬁect
on the solenoid 119 because the sw1t h 120%in
series therewith is open. :

“When' it is desired to allow the stud i1 to re~
turn ‘from its held-back position, the release
switch 120 is closed momentarily thereby caus-
ing the solenoid 1 10-to be energized.. The plunger.
111 notw releases the rod latching meniber 82 to
pe1m1t the rod 55 to move into valve closing posi-
tion whereby the cylinder 24 is exhausted ‘as
prevmusly descr1bed and the ram is retracted to‘
allow the stud to return

The gun charge1 may also be operated manual-
1y dlrectly without operating the’ switches 119
and -120. -~ This is accomphshed by first raising
the plunger 111 -and holding it in raised posi-
t1on until the asSembly 59° effects unlatching of
the yoke 56 and the rod 55 effects opening of the
valve 30, next releasing the plunger to latch the
rod in valve opening p051t10n and then ralsmg
the plunger momentarily when the yoke has been
relatched to release the rod for movement into

5 valve closing position whereby the cyhnder 2%

is_exhausted and the ram returns to its initial
pos1t10n Sueh ‘manual operation is- facilitated
by provzdlng the plunger with a stem- | i3 extend-
ing to thé exterior. of the solenoid to which -op-
erating’ means (not Shown) may be connected -
jocated at the extermr of the charger housmg
From the foregoing description, it will be seen
that the present invention provideés an imiproved:
gun charger which is relatively simple in con-
struction and is reliable in operation, either auto-
matically or manually. The gun charger is
rugged in construction and can readily withstand
such rough usuage to which it normally may be
subjected. -
- As various changes may be made:in the form,
construction and arrangement of the parts here-
in, without departing from the spirit and scope
of the invention and without sacrificing any of
its advantages, it is to be understood that all

5 matter herein is to be 1nterpreted as 111ustrat1ve

nd not in any 11m1t1ng sense

"I claim: )

1. In a gun charger for a machme gun or the
like having a reciprocating member adapted to
be moved rearwardly by the recoil of the gun and
adapted to be moved forwardly by rebound and/or
a spring, the combination of: fluid pressure me-
dium operated means including a ram for en-
gaging the reciprocating member and moving
the ‘same into its rearward position; control
means for normally rendering 'said fluid pressure
medlum operated means ineffective and being op-~
erable to render said  fluid pressure operated -
means. effective, said control means including an
element engaged by said ram to move said control
means to its normal position; and an. electrical
circuit including a solenoid for rendetring . sald
control ‘means effective ‘and ineffective, ‘a ‘nor- -
mally closed switch for controlling the energiza-




.s5aid ;conirol means when :positioned {o render
-said flnid pressure: operated means.effective, and
-2 normally open switch for controlling the en-
-ergization of said.solenoid including an element

-10
ccontrol means to.its normal. posu;;on and:inelud-
ing latch meal
i en

engaged by said ram upon operation thereof to s ‘““:' f '

.effect closing of said;last mentioned switch.
-2..In:a gun charger for.a.machine gun or.the

~like having a reciprocating member. adapted .to

;be moaved rearwardly by the recoil of the gun

-:and adapted to.be moved forwardly by rebound. 10) £

‘,and/or a spring, the combination .of: fluid pres-
;sure: medium operated means_including a ram
for engaging the. rec1procat1ng member and moy-

.ing . the same info its rearward position; control

:means.for normally rendering said fluid .pressure 15 ing me'

~-medium -operated .ameans .ineffective and..being
operable to render said flnmid .bressure operated
zmeans. effective, said. control means. including an
-element engaged by .said .ram to. move_said con-

¥rol means to.its normai position and including.; 520 the like havmg a

-latch. means; and.an eleclrical circuit including
-a:50lenoid havmg means_for.engaging said latch
‘means to latch said .control means, in. position
-to.render said fluid .pressure.medium operated

smeans eﬁecmve, a normally closed switch for:25

~controlling the energization of said. solencud said
:eonfrol. means: having means arranged for. open-
-Ing said. switeh. when positioned . to render. said
-fluid .pressure. operated. means. effectwe and .a

-nermally .open. switch for controllmg the ener-: ‘30 by sald ram ior urgmg s 1d ro

i gization .of .said. soleno1d Anecluding an, element

zengaged by said ram-upon operation thereof 1o

ceffect closing of said last.mentioned switch.
-:3.dn. g.gun charger-for.a machine gun or the

11ke ‘having.a. reciprocating. member adapted. to:85.po

-be moved rearwardly-by. the..recoil of the gun
‘and.adapted :to, be:moved: forwardly by rebound
-and/or. a spring; the combination of: fluid pres-
.Sure medium. operated. means -including a ram

Jfor.engaging the reciprocating. member and mov-:;

ing the same.into. its .rearward position; control
vmeans _for.normally rendering .said fluid pres-
wsure .medium operated ,means ineffective .and
<heing: operable to render said fluid. pressure oper-

~ated:means.effective, said control means includ- 45 ineffective . .and for. cooperatmg v

-ing;an element:engaged by said ram - to: move
ssaid . .control means:to; its normal. posmon and
-including: latch:means; an electncal circuit .in-
=cluding .a _solenoid for rendering said. control

zmeans effective and ineffective and. having. means-§0 means for r dermg said re

Hor..engaging.;said latch: means to latch said
-control means: in. position. to rwende_rusa1d ‘,ﬁu_ld
~pressure -medium. .operated means effective, .a

-normally closed:switch: for -controlling ‘the ener-

40 ment of sald lever

[ Rt

“troliing the e ergl amon of

.5. in' 3 gun’ ch

or adapt;ed
_to.be moved rearwardly by the Técoil of the gun
and adapt,ed to be moved forwardly by rebo"
and/or a sprmg, the combmatm of: rluld
_sure medium operated mmeans 1nclud1ng
for engagmg the rec1procar,mg member and mov-
_ing the same 1nto its rearward pos1t10
.means _for _controlling the adi ssion’,

_bressure sald. first means 1nc1ud1rig
.8 valve operacmg rod assembly means .ope:

to close said valvé including a latch for
_said rod in such _position; "a lever ]
.mounted ‘adjacent sai t
latch; an arm connected w1th 2,
'oned in the path oI the recxprocat g mem-
ber_to-be engaged. thereby and’ move eve
out of latch releasmg posn;mn a sprmg' for
effectmg movement of said lever 1nto latch 1e-
leasing position; means for retardmg th I'nove-
ing. posmon,
.Ineans for urging said rod in a -direction to open
.said valve when  said’ latch s rele -
.means movable with
_arranged  for  rendering said .

‘means to retam said rod . valve penmg posi~
t' ;. means for rendermg said ining, eal
.effective. .when said rod is in valve pening pos1-
“tion; and means assoc.ated ith sa1d assembly
o ammg means in-
effectlve upon operatlon of sald ram.

6. In g -gun charger for a machme gun or the
like having a reciprocating member .adapted.’ to
,be moved rearwardly by the recoil . of, the sun

:glzation of said solenoid, said: control. means hav- 55 and adapted to be moved forwardly. by. rebound

sing . means . arranged .for opening said  switch
when. positioned . to .render . said ﬁu1d_,,pre_ssure
:operated means effective, .and.a normally. open
-switch for .controlling. the energization .of ; said

.solenoid including:an element, engaged by .said ,60.

sram .upon .operation:thereof to effect closing of
-said last mentioned switch.

4..In a.gun charger for a.machine gun or; ;the
hke ‘having a reciprocating -member. adapted.to

‘be.moved rearwardly by..the .recoil of ;the.gun :65 .

_-and-.adapted to be moved: forwardly by rebound

-and/or:a spring, the:combination of: fluid, pres-
sure medium operated means including.a..ram
:for engaging the:reciprocating member and mov-

:ing the same into:its:rearward .position;. .control 70

-means-for.normally . rendering said:fluid. pressure
‘medium .operated .means: ineffective..and -being
-operable -to.render..saidfluid : pressure operated
means seffective, :said: -control- means including

-anxelement:. engaged -hy.said - ram: to move. said .76

.and/or a spring, - the combmatlon of ui s
sure medium operated means , mcludmg a ram
for engaging the rec1procat1ng member and mov-
.ing the same into.its rearward sition; valve
.means for controlhng the adm1ss1on of-fluid, ples-
-sure. medmm to.said first. means inec d;ng a.yalve
;operatmg rod assembly Jneans operable by sald
-ram for urging said md in.a dlreCuron to close
_said valve 1nclud1ng a latch for retammg sa1d

rod to close sa1d valve a lever for. releasing
;sa1d latch an arm . assoc1ated ,w1th sald Jever

_;leasmg posmon responswe to movement of the
-reciprocating.. member; . a sprlng for eﬁ‘ectmg
‘movement of said lever into latch releasm . posi-
ition; escapement: mechamsm .for, retardmg the
movement of sa1d lever nnto latch releasmg
Dbosition; means for urgmg said. dlrectmn

R

to.open said valve, when . Said latch 1s 1eleased
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‘latch means on said rou; an elecfrical circuit
" inciuding a soienold, & normauy closed switch 1or
controiung the energizacion ol Sall so.enoq, and
@ normaily open swiicn I0r controuing tne ener-
gizagion oI said Solenold, Sald soienoid having a
plunger arranged for cooperating with said-rod
- laven means vo revain said rodin valve opening po-
- sition when sald solenoid is ae-energized; means
“on said rod for opening said NOrinany closed
switcn when said rod is 1n valve opening position;
~and means associated with said assempiy means
for operating of said normally open swincnlto
effect ciosing thereof upon operation of said ram.
- 7. In a gun charger for a machine gun or ine
like having a reciprocating memper adapted to
-be moved rearwardly by the recoil of the gun
“and adapted to be moved forwardly by rebound
and/or a spring, the combination of: tluid pres-
“sure ‘medium operated means including-a ram
- for engaging the reciprocating membper and mov=-
-ing the same into its rearward position; vaive
means for controlling the admussion of fiuid
' pressure medium to said- first means including
- g valve operating rod; assembly means- operabpie
“by said ram for urging said rod in-a- direction
to close sald valve including a latch for retaining
said rod in such position; a:lever for releasing
said latch; an arm associated with said lever

adapted to move said lever out of latch releasing

position responsive to movement of the recip~
rocating member; a spring for effecting move-
ment of said lever into latch -releasing -posi-
tion; escapement mechanism for retarding the

movement of said lever into latch releasing posi-
tion; means for urging said rod in a direction’

to open said valve when said latch is released;
latch means on said rod; an electrical circuit
including ‘a solenoid, a normally closed switch

10
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‘25

30

35

for controlling the energization of said solenoid, ’

.and a normally open switech for controiling the
- energization of said solenoid, said solenoid hav-
ing a plunger arranged for rendering said es-
-capement mechanism ineffective when said sole-

noid is de-energized; means on said rod for
-opening said normally closed switch when said "

rod- is in valve opening position; and means
associated with said assembly means for operat-
ing -of said normally open switch to effect closing
thereof upon operation of said ram.

-8, In a gun charger for a machine gun or the
like having 2" reciprocating member adapted to
be moved rearwardly by the recoil of the gun
and adapted to be moved forwardly by rebound
and/or a spring, the combination of: fluid pres-
sure medium operated means including a ram
for engaging the reciprocating member and mov-
ing the same into its rearward position; valve
means for controlling the admission of fluid
pressure medium to said first means including

a valve operating rod; assembly means operable

by said ram for urging said rod in a direction
to close said valve including a latch for retaining
said rod in such position; a lever assembly in-
cluding an arm for releasing said latch, a second
arm connected to said first arm and positioned
in the path of the reciprocating member to be
engaged thereby and move said first arm out of
latch releasing position responsive to rearward
movement of the reciprocating member, and a
third arm connected to said first and second arms
having a pawl thereon; a spring for moving said
third arm to move said first arm into latch
releasing position; escapement mechanism for
retarding the movement of said lever assembly
into latch releasing position including a gear
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engaged by said pawl; means for urging said
roa in a direction to open said vaive when said
latch is reieased; latcn means on said rod; an
electrical circult inciuding a solenoid, & normally
closeq switch ror controuing the energization of
said  sotenold, and a-normally open switch-for
controiing the energization of sald solenoid, said
solenold having a piunger arranged for render-
ing ‘said escapement mechamsm ineffective ‘and
for cooperating with said latch means to retain
said rod in valve . opening position when said
solenoid is de-energized; means on said rod for
openmg said normally closed- switch when said
rod is in valve opening position; and -means
associated with said assembly means for effecting
closing ot said normally open switch upon opera-..
tion of said ram. S . Ll

9. In a gun charger for a machine gun or the
like having a reciprocating member adapted to
be moved rearwardly by -the recoil of the gun
and adapted to be moved forwardly by rebound
and/or a spring, the combination of: fiuid -pres-
sure medium operated means including.a ram
for engaging the reciprocating member and mov-
ing the same into. its rearward position; valve
means for controlling the admission -of -fluid
pressure medium to-said first-means including
a valive operating rod; a yoke mounted for move-
ment with respect to said rod; a latch for engag-
ing and restraining said-yoke; a spring cooperat-
ing with said rod and said yoke for urging said
rod in a direction to close said valve while: said
latch is effective; an element operable to render
said latch ineffective; means including a spring
for urging said element into a position to render
said latch ineffective; means for retarding move-.
ment. of said element under  the- influence of
said last mentioned spring; and means operable
Ly the reciprocating member for moving . said
element. in-a direction to prevent said element
from rendering said latch ineffective. . -

10. In a gun charger for a machine.-gun or-the
like having a reciprocating member adapted -to
be moved rearwardly by the recoil of the gun
and- adapted to be moved forwardly by rebound
and/or a spring, the combination of: fluid pres-
sure medium operated means including-a. ram
for engaging the reciprocating member and mov-
ing: the same into- its rearward position; valve -
means for controlling the admission of. fluid
pressure medium to sald first means including
a valve operating rod; a yoke mounted for move-
ment with respect to said.rod; a latch for en-
gaging and restraining said yoke; a spring coop-
erating with said rod and said yoke:for urging
said rod in a -direction to .close said valve while
said lateh is effective; an element operable to
rvender said latch ineffective; means including
a spring -for urging said element .into. a posi-
tion to render said latch ineffective; means for
retarding movement of said element under the .
influence of said last. mentioned spring;.means
operable by the reciprocating member. for-mov- -

.ing said element-in a direction to prevent said

element from rendering said latch ineffective;
and a spring for urging said rod into valve open-
ing position when said latch .is rendered in- .
effective. N NS )

11. In a gun charger for a machine gun or the
like having a reciprocating member adapted to
be moved rearwardly by the recoil of the gun
and adapted to be moved forwardly by rebound
and/or a spring, the combination of: fluid pres-
sure medium operated means including .a ram
for engaging the reciprocating member and moy-
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ing the same into its rearward position; valve
Jmeans - for conerolling .the admussion of fluid
‘pressure medium to said first means including
a valve operating rod; a yoke mounted for move-
ment with respect to said rod; a latch for en-
gaging and restraining said yoke; a spring coop-
~erating with.said .rod and .said .yoke %o load the
‘same for urging said rod in a direction to close
“said valve while said latch is effective; an ele-
ment operable to render said latch inetfective to
thereby reiease said yoke and cause said last
mentioned spring to be unioaded; means in-
cluding a spring for urging said element into
a position to render said latch ineffective; means
for retarding movement of said element under
the influence of said last mentioned spring;
means operable by the reciprocating member for
moving said element in a direction to prevent
said element from rendering said latch inef-
fective; and means associated with said ram and
said yoke for causing said yoke to be moved into
position for relatching and for reloading of said
spring cooperating therewith upon operation of
said ram.

12. In'a gun charger for a machine gun or the
like having g reciprocating member adapted to
-be moved rearwardly by the recoil of the gun
and adapted to be moved forwardly by rebound
and/or a spring, the combination of: fluid pres-
sure medium operated means including a ram
for engaging the reciprocating member and mov-
ing the same into its rearward position; valve
means for controlling the admission of fluid pres-
sure medium to said first means including a
valve operating rod; a yoke mounted for move-
ment with respect to said rod; a latch for en-
gaging and restraining said yoke; a spring co-
operating with said rod and said yoke for urging
said rod in a direction to close said valve while
said latch is effective; an element operable to
render said latch ineffective; means including a
spring for urging said element into a position
to render said latch ineffective; means for re-
tarding movement of said element under the
influence of said last mentioned spring; means
operable by the reciprocating member for mov-
ing said element in a direction to prevent said
element from rendering said lateh ineffective;
means for latching said rod in valve opening
position when said yoke latech is rendered in-
effective; and means operable by said ram for
rendering said rod latching means ineffective
responsive to the movement of said ram.

13. In a gun charger for a machine gun or the
like having a reciprocating member adapted to
be moved rearwardly by the recoil of the gun
and adapted to be moved forwardly by rebound
and/or a spring, the combination of: fluid pres-
sure medium operated means including g ram
for engaging the reciprocating member and mov-
ing the same into its rearward position; valve
means for controlling the admission of fiuid pres-
- sure medium to said first means including a valve
operating rod; means for latching said rod in
valve closing position; control mesns including
escapement mechanism operable to render said
lateh ineffective and including an element in the
path of the reciprocating member for normally
preventing said control means from rendering
said latch ineffective responsive to engagement
by the reciprocating member; and means for
locking said escapement mechanism to prevent
operation thereof.

" 14. In a gun charger for a machine gun or the
like having a reciprocating member adapted to
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‘be moved: rearwardly by ‘the técoil’of ‘the ‘guii

and adapted to be moved forwardiy by Tebound

and/or a spring, the combination of: ‘fiuid pres-

sure mecium operated means inciuding-a ram
for engaging the reciprocatinig member ‘and mov-
ing the same into its rearward position; valve
means for controlling the admission of fuid
pressure medium to said first means including
8 vaive operating rod; means for ‘latching -said
rod in vaive ‘closing position; control means in-
cluding escapernent mechanism operabie to
render said latch ineffective and inciuding an
element in the path of the reciprocating mem-
ber for normally preventing said control means

Trom rendering said latch ineffective responsive

to engagement by the reciprocating member;
and means for latching said rod in valve open-
ing position when said first latching means be-
comes ineffective. )

15. In a gun charger ior a machine gun or the
like having a reciprocating member adapted to
be moved rearwardly by the recoil of the gun
and adapted to be moved forwardly by rebound
and/or a spring, the combination of: fluid pres-
sure medium operated means including a ram
for engaging the reciprocating member and mov-
ing the same info its rearward position; valve
means for controlling the admission of fAuid
pressure medium to said first means including
a valve operating rod; means for latching said
rod in valve closing position; control means in-
cluding escapement mechanism operable to
render said latch ineffective and including an
element in the path of the reciprocating mem-
ber for normally preventing said control means
from rendering said latch ineffective responsive
to engagement by the reciprocating member; and
means for locking said escapement mechanism
to prevent operation thereof and substantially
simultaneously latching said rod in valve open-
ing position when said first latching means is
rendered ineffective.

16. In a gun charger for a machine gun or the
like having a reciprocating member adapted to
be moved rearwardly by the recoil of the gun
and adapted to be moved forwardly by rebound
and/or a spring, the combination of: fluid pres-
sure medium operated means including a ram
for engaging the reciprocating member and mov-
ing the same into its rearward position; valve
means for controlling the admission of fluid
pressure medium fo said first means including
a valve operating rod; means for latching said
rod in valve closing position; control means
operable to render said latch ineffective includ-
ing an element normally rendered inactive re-
sponsive to movement of the reciprocating mem-
ber; a spring for moving said element into posi-
tion to render said lateh ineffective: and means
for retarding the movement of said element under
the influence of said last mentioned spring.

17. In a gun charger for a machine gun or the
like having a reciprocating member adapted to
be moved rearwardly by the recoil of the gun
and adapted to be moved forwardly by rebound
and/or a spring, the combination of: fluid pres-
sure medium operated means including a ram
for engaging the reciprocating member and mov-
ing the same into its rearward position: valve
means for controlling the admission of fluid
bressure medium to said first means including a
valve operating rod; means for holding said rod
in valve closing position; control means operable
to render said holding means ineffective and
cause said rod to be moved into valve opening
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_position, said control means including &t ele- o . REFERENCES CITED
"ment normally rendered inactive responsive to R ) -
movement of the reciprocating member; a spring The" fol}owing references are of record in the
for moving said element into position to render ~ file of this patent: - - - ' :
_said holding means ineffective; means for re- 3 © 77 UNITED STATES PATENTS
tarding the movement of said elemeént under b ' .
the influence of said last mentioned spring; latch I;ur&g %1'2 4 Goelgg'rir::; . OctD aitelg 46 -
means for said rod rendered effective upon move- 2. 409623 . Grant - T oct. 22’, 1946

to hold said rod in such position, and means 10
under the control of said ram for rendering said
latch means ineffective.

WILLIAM A. V. THOMSEN. .

ment of said rod to its valve opening position 2413113 Pontius et al, ... Dee: 24, 1946




