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HELICOPTER WEAPON MOUNTING
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to U.S. Provisional
Patent Application Ser. No. 61/657,735, filed Jun. 8, 2012, the
disclosure of which is expressly incorporated by reference
herein. This application is also related to U.S. patent applica-
tion Ser. No. , filed , entitled “HELICOPTER
WEAPON MOUNT SYSTEM” (Attorney Docket No. NC
101,975), the disclosure of which is expressly incorporated
by reference herein.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] The invention described herein includes contribu-
tions by one or more employees of the Department of the
Navy made in performance of official duties and may be
manufactured, used and licensed by or for the United States
Government for any governmental purpose without payment
of royalties thereon.

BACKGROUND AND SUMMARY OF THE
DISCLOSURE

[0003] The present disclosure relates to weapon systems
and, more particularly, to machine gun helicopter armament
systems.

[0004] It is known to provide various weapon systems on a
variety of vehicles, including aircraft. With respect to heli-
copters, machine guns have been mounted within cabin areas,
on window sills, and on external store supports. For example,
it is known to mount M240 7.62 mm machine guns on adjust-
able linkages supported by gunner’s windows on UH-60
Black Hawk military helicopters. It is also know to mount
GAU-18.50 caliber machine guns outside of gunner’s win-
dows on UH-60 Black Hawk military helicopters.

[0005] The present disclosure relates to a weapon mounting
system that may be used to support a variety of machine guns
external to the cabin area of a helicopter. For example, the
weapon mounting system disclosed herein may support a
GAU-21.50 caliber machine gun outside of a gunner’s win-
dow on an HH-60G Pave Hawk military helicopter. However,
the weapon mounting system may also be used to support
other machine guns, such as a GAU-2 minigun and a M240
7.62 mm machine gun, on a variety of support structures,
including aircraft and land vehicles.

[0006] According to an illustrative embodiment of the
present disclosure, a weapon mounting system includes a
weapon cradle for releasably coupling to a machine gun, and
a carriage operably coupled to the weapon cradle and defining
an elevational axis. The cradle is configured to pivot about the
elevational axis. A tubular pintle supports the carriage and
defines a pintle passageway, the pintle operably coupled to the
carriage and defining an azimuth axis extending perpendicu-
lar to the elevational axis. The carriage is configured to rotate
about the azimuth axis. A tubular support post supports the
pintle and defines a support post passageway.

[0007] An ejection collection device illustratively extends
between the weapon cradle and the carriage, and includes a
first side wall, and a second side wall spaced apart from the
first side wall, the first and second side walls extending down-
wardly from the cradle for pivoting movement about the
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elevational axis with the weapon cradle. The illustrative ejec-
tion collection device further includes a first adjustable end
wall positioned intermediate the first side wall and the second
side wall, the first adjustable end wall having a first end
coupled to the carriage and a second end configured to move
with the cradle, and a second adjustable end wall positioned
intermediate the first side wall and the second side wall and in
spaced relation to the first adjustable end wall, the second
adjustable end wall having a first end coupled to the carriage
and a second end configured to move with the cradle. The
ejection collection device is configured to direct spent shell
casings and links from the machine gun to an opening defined
at the bottom of the carriage and through an ejection path, the
ejection path including the pintle passageway and the support
post passageway.

[0008] According to another illustrative embodiment of the
present disclosure, a weapon mounting system includes a
weapon cradle for releasably coupling to a machine gun, a
carriage supporting the weapon cradle for pivoting movement
about an elevational pivot axis, and a pintle supporting the
carriage for rotating movement about an azimuth axis extend-
ing perpendicular to the elevational axis. A trigger assembly
is operably coupled to the weapon cradle, the trigger assem-
bly including a handle grip, a lever arm supported for pivoting
movement relative to the handle grip, an electrically operable
actuator, and a paddle operably coupled to the lever arm and
the electrically operable actuator. Pivoting movement of the
lever arm causes the paddle to pivot into engagement with a
trigger mechanism on the machine gun in a manual mode of
operation, and activation of the actuator causes the paddle to
pivot into engagement with a trigger mechanism on the
machine gun in a remote electrical mode of operation. Illus-
tratively, a switch controls power supplied to the electrically
operable actuator, and a light is actuated when power is sup-
plied to the actuator. The trigger assembly illustratively
includes a frame coupled to the weapon cradle, and an upper
housing supported by a frame. The upper housing is pivotable
from a raised position to a lowered position to provide access
to the weapon cradle. Illustratively, the weapon cradle
includes a front end and a rear end, a guide member supported
proximate the front end of the cradle and including a track to
slidably receive a shoe of the machine gun, and a support shelf
supported forward of the guide member and defining a resting
surface for the shoe to assist in installing the machine gun on
the weapon cradle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The foregoing aspects of many of the attendant
advantages of this invention will become more readily appre-
ciated as the same become better understood by reference to
the following detailed description when taken in conjunction
with the accompanying drawings.

[0010] FIG. 1 is a right side elevational view of a weapon
mounting system of the present disclosure coupled to a heli-
copter, the helicopter shown in a standard landing gear con-
figuration having conventional landing wheels;

[0011] FIG. 2 is an exploded perspective view showing an
illustrative coupling of the weapon mounting system to the
helicopter of FIG. 1;

[0012] FIG. 3 is an exploded perspective view similar to
FIG. 2, showing an alternative coupling of the weapon mount-
ing system to the helicopter of FIG. 1;
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[0013] FIG.4 is aright side elevational view similar to FIG.
1, showing a weapon mounting system coupled to a helicop-
ter in an arctic landing gear configuration having landing skis;
[0014] FIG. 5 is a rear, right side perspective view of the
weapon mounting system of FIG. 1;

[0015] FIG. 6 is a rear, left side perspective view of the
weapon mounting system of FIG. 5;

[0016] FIG. 7 is a front, right side exploded perspective
view of the weapon mounting system of FIG. 5;

[0017] FIG. 8 is a rear, left side exploded perspective view
of the weapon mounting system of FIG. 5;

[0018] FIG. 9 is a front, right side exploded perspective
view of the base assembly of the weapon mounting system of
FIG. 5;

[0019] FIG. 10 is a rear, right side exploded perspective
view of the base assembly of FIG. 9;

[0020] FIG.11is aperspective view of the base assembly of
FIG. 9, showing interchangeable tiedown loops for helicop-
ters configured with standard landing wheels and with arctic
skis;

[0021] FIG. 12 is an exploded perspective view of the sup-
port post and the pintle of the weapon mounting system of
FIG. 5;

[0022] FIG. 13 is the cross-sectional view, with a partial
cutaway, of the weapon mounting system of FIG. 5;

[0023] FIG. 14 is a detailed perspective view of an illustra-
tive securing device of the weapon mounting system of FIG.
5;

[0024] FIG. 15 is an exploded perspective view of the
securing device of FIG. 14;

[0025] FIG. 16 is a cross-sectional view of the illustrative
securing device of FIG. 14;

[0026] FIG.17 s aperspective view of the upper portion of
the weapon mounting system of FIG. 1 supporting a machine
gun;

[0027] FIG. 18 is an exploded perspective view of the
weapon mounting system of FIG. 17, showing the carriage,
the weapon cradle, the ejection collection device, the trigger
assembly, and the machine gun;

[0028] FIG. 19 is a perspective view of the carriage of the
weapon mounting system of FIG. 1

[0029] FIG. 20 is an exploded perspective view of the car-
riage of FIG. 19;

[0030] FIG. 21 is an exploded perspective view of the
weapon cradle and the ejection collection device of FIG. 18;
[0031] FIG. 22 is a side elevational view of the upper por-
tion of the weapon mounting system of FIG. 17, showing the
weapon cradle locked in a substantially horizontal orienta-
tion;

[0032] FIG. 23 is aside elevational view similar to FIG. 22,
showing the weapon cradle pivoted downwardly at a locked
depression position for use with the helicopter in the standard
landing gear configuration of FIG. 1;

[0033] FIG. 24 is a side elevational view similar to FIG. 23,
showing the weapon cradle pivoted downwardly at another
locked depression position for use with the helicopter in the
arctic landing gear configuration of FIG. 4;

[0034] FIG. 25 is aperspective view of the weapon cradle in
the position of FIG. 23;

[0035] FIG.261s aperspective view in partial cross section,
showing the carriage coupled to the pintle;

[0036] FIG. 27 is a perspective view, in partial cross sec-
tion, of the carriage coupled to the pintle;
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[0037] FIG. 28 is a cross sectional view showing the car-
riage in a first orientation relative to the pintle;

[0038] FIG. 29 is a cross-sectional view similar to FIG. 28,
showing the carriage rotated about an azimuth axis to a sec-
ond angular orientation relative to the pintle;

[0039] FIG. 30is a cross sectional view similar to FIG. 28,
showing the carriage rotated about an azimuth axis to a third
angular orientation relative to the pintle;

[0040] FIG. 31 is a cross sectional view similar to FIG. 28,
showing the carriage rotated about an azimuth axis to a fourth
angular orientation relative to the pintle;

[0041] FIG. 32 is a perspective view, with partial cutaway,
of the ejection collection device of FIG. 18;

[0042] FIG. 33 is a top perspective view of an alternative
pintle assembly of the weapon mounting system of FIG. 5;
[0043] FIG. 34 is a bottom perspective view of the pintle
assembly of FIG. 33;

[0044] FIG. 35 is a perspective view showing the machine
gun for mounting to the weapon cradle of FIG. 18;

[0045] FIG. 36 is a rear perspective view of the trigger
assembly of FIG. 18;

[0046] FIG. 37 is a front perspective view of the trigger
assembly of FIG. 36, with a partial cutaway thereof;

[0047] FIG. 38 is an exploded perspective view of the trig-
ger assembly of FIG. 37;

[0048] FIG. 39 is a perspective view of the trigger assembly
of FIG. 37, showing the rear housing pivoted to a lowered
position for access to the weapon cradle;

[0049] FIG. 40 is an exploded perspective view of the
ammunition canister of the weapon mounting system of FIG.
5; and

[0050] FIG. 41 is a detailed perspective view showing
securing of the ammunition canister to the mounting plate of
FIG. 6.

DETAILED DESCRIPTION OF THE DRAWINGS

[0051] For the purposes of promoting and understanding
the principles of the invention, reference will now be made to
the embodiments illustrated in the drawings, which are
described below. The embodiments disclosed below are not
intended to be exhaustive or limit the invention of the precise
form disclosed in the following detailed description. Rather,
the embodiments are chosen and described so that others
skilled in the art may utilize their teachings. It will be under-
stood that no limitation ofthe scope of the invention is thereby
intended. The invention includes any alterations and further
modifications in the illustrated devices and described meth-
ods and further applications of the principles of the invention
will normally occur to one skilled in the art to which the
invention relates.

[0052] Referring initially to FIGS. 1 and 2, an illustrative
machine gun helicopter weapon mounting system 10 of the
present disclosure is shown supporting a weapon 12 on a
helicopter 14. In certain illustrative embodiments, the
weapon mounting system 10 may be supported for manual
operation by a gunner supported within the helicopter 14 (i.e.,
gunner manual mode of operation) or remote electrical opera-
tion by a pilot of the helicopter 14 (i.e., pilot remote electrical
mode of operation).

[0053] The helicopter 14 illustratively includes a body or
fuselage 15 including a right side 16 and a left side 18 extend-
ing generally parallel to a longitudinal axis 20. The helicopter
14 also includes a front end 22 and a rear or aft end 24. An
occupant cabin 26 includes cockpit 28 and a gunner’s area 30.
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The gunner’s area 30 may include a gunner’s window 32 that
may be opened to provide external access from the cabin 26 of
the helicopter 14 and, more particularly, provide access for
operation of the weapon 12.

[0054] A rotor assembly 34 extends above the cabin 26 of
the helicopter 14 and behind the gunner’s window 32. The
rotor assembly 34 includes a plurality of rotor blades 36
driven in rotation by a shaft 38 operably coupled to a motor
(not shown). The shaft 38 is illustratively inclined forwardly
at a slight angle, such as 3 degrees from vertical. The illus-
trative helicopter 14 may include a refueling tube or probe 39
extending longitudinally forwardly along the right side 16 of
the fuselage 15.

[0055] With reference 1 and 4, the helicopter 14 is shown in
a rest position supported by a landing gear structure 40
including ground supports 42 coupled to the helicopter 14
through struts 44 and 46. The helicopter in FIG. 1 is illustrated
in a conventional landing gear configuration wherein the
ground supports 42 of the landing gear structure 40 comprise
rotatable wheels 48 having tires 50 configured to be supported
on conventional terrain 51. The helicopter 14 illustrated in
FIG. 4 has been placed in an arctic landing gear configuration,
wherein the landing gear structure 40 includes landing skis 52
configured to be supported on snow or ice terrain 53. As
further detailed herein, the weapon mounting system 10 of the
present disclosure may be efficiently and simply reconfigured
for use with either conventional or arctic landing gear con-
figurations.

[0056] The helicopter 14 shown in FIGS. 1-4 illustratively
comprises a HH-60G Pave Hawk military helicopter. How-
ever, it should be appreciated that a wide variety of vehicles,
including other types of aircraft such as UH-60 Black Hawk
military helicopters, may utilize the weapon mounting sys-
tem 10 of the present disclosure.

[0057] Reference now to FIGS. 5-8, the weapon mounting
system 10 illustratively includes an upper portion 60 and a
lower portion 62. The upper portion 60 includes weapon 12,
illustratively a machine gun 64, supported by a weapon cradle
66. The weapon cradle 66, in turn, is supported by a carriage
68 for pivoting movement about a generally horizontal eleva-
tional axis 70 (i.e., elevational pivoting). An ejection collec-
tion device 72 cooperates with the carriage 68 to facilitate the
collection and ejection of spent brass shell casings 74 and
links 75 (FIG. 13) from an ammunition belt 76 supplied to the
machine gun 64 from an ammunition canister 78. The car-
riage 68 is supported by a tubular pintle 80 for rotation about
a generally vertical azimuth axis 82 (i.e., azimuth rotation). A
trigger assembly 83 is coupled to the weapon cradle 66 and is
configured to operate the machine gun 64. The lower portion
62 of the weapon mounting system 10 illustratively includes
a tubular support post 84 supporting the pintle 80. A base
assembly 86 secures the support post 84 to the helicopter 14.
[0058] The machine gun 64 shownin FIG. 1 is illustratively
a GAU-21.50 caliber machine gun of the type manufactured
by FNH USA of McLean, Va. However, it should be appre-
ciated that a wide variety of weapons may be supported by the
weapon mounting system 10, for example a GAU-2 minigun
88 (FIG. 4) and an M240 7.62 mm machine gun (not shown).
The machine gun 64 of FIGS. 5 and 6 includes a body 90
including areceiver 92 coupled to the ammunition canister 78
through a feed chute 94 through which the ammunition belt
76 passes. The ammunition belt 76 may be of conventional
design as including a plurality of rounds including a shell
casing 74 receiving a bullet 77, and a plurality of links 75
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interconnecting adjacent shell casings 74. The casings 74 and
links 75 are typically made of metal, such as brass. The feed
chute 94 is illustratively formed of interconnected stainless
steel segments to provide flexibility and may be manufac-
tured by Standard Armament of Glendale, Calif. A barrel 96
extends forwardly from the body 90 along a longitudinal
weapon axis 97.

[0059] Referring now to FIGS. 1-4, 9 and 10, the base
assembly 86 illustratively includes a mounting member 98
secured to strong points on the body 15 of the helicopter 14.
As shown in FIGS. 2 and 3, the mounting member 98 com-
prises a plate 100 formed of aluminum and secured to an
external mounting structure of the helicopter body 15. In one
illustrative embodiment, the mounting member 98 may be
secured to an external mounting structure or housing 102,
such as an extended pylori or stub wing, extending outwardly
from the helicopter body 15 and coupled to the landing gear
structure 40. A plurality of bolts 104 pass through openings
106 in the mounting plate 100 and are threadably secured
within apertures 108 formed in mounting blocks 110 posi-
tioned proximate opposing corners of the housing 102. Wash-
ers 112 and spacers 114 may be positioned around each bolt
104 on opposite sides of the mounting plate 100. In certain
illustrative embodiments including refueling probe 39 as
shown in FIG. 3, mounting brackets 115 coupled to the probe
39 may replace a pair of the spacers 114.

[0060] While shown secured to housing 102, the base
assembly 86 may be coupled to other strong points of the
helicopter 14 proximate the gunner’s window 32. For
example, the mounting plate 100 may be secured to the fuse-
lage 15 adjacent the cabin floor and below the gunner’s win-
dow 32.

[0061] With reference to FIGS. 9 and 10, the mounting
plate 100 includes a first side surface 116 and a second side
surface 118. The first and second side surfaces 116 and 118
are illustratively substantial mirror images of each other such
that the mounting plate 100 may be interchanged between the
right side 16 and the left side 18 of the helicopter 14. A
removable tiedown accessory bracket 120 is illustratively
received within a recess 122 formed in the second side 118 of
the plate 100 and secured thereto through conventional fas-
teners, such as bolts 124 and nuts 126 (FIGS. 5 and 6).

[0062] As shown in FIG. 11, an alternative removable
tiedown accessory bracket 130 may alternatively be secured
within recess 122 of the plate 100. Both removable tiedown
accessory brackets 120 and 130 may alternatively be used as
an attachment point for winching or securing (e.g., tiedown)
the helicopter 14. The removable tiedown accessory bracket
120 is configured for use with the conventional landing gear
structure of FIG. 1, while removable tiedown accessory
bracket 130 is configured for use with the arctic landing gear
configuration of FIG. 4. Removable tiedown accessory brack-
ets 120 and 130 include a base 132 secured to the mounting
plate 100 and a connector loop 134 and 136, respectively. The
connector loop 136 of the removable tiedown accessory
bracket 130 is smaller than the connector loop 134 of the
removable tiedown accessory bracket 120 to provide addi-
tional clearance for the landing skis 52 of the arctic landing
gear configuration of FIG. 4. The removable tiedown acces-
sory bracket 130 may also include a longitudinally extending
arm 137 supporting a step 138 for use by an individual enter-
ing or leaving the cabin of the helicopter 14. The extending
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arm 137 and step 138 are typically used only on the left side
18 of the helicopter 14 if the right side 16 of the helicopter 14
includes a refueling probe 39.

[0063] AsshowninFIGS. 9 and 10, front mounting bracket
140 and a rear mounting bracket 142 are illustratively secured
to the first side surface 116 of the mounting plate 100. As
further detailed herein, the mounting brackets 140 and 142
are configured to couple ammunition canister 78 to the
mounting plate 100. The mounting bracket 140 includes a
base 146 received within a recess 148 formed in the first side
surface 116 of the mounting plate 100 and secured thereto
with conventional fasteners, such as bolts 147 and nuts 149
(FIGS. 5 and 6). The mounting bracket 142 includes a base
150 received within a recess 152 formed in the first side
surface 116 of the plate 100 and secured thereto with conven-
tional fasteners, such as bolts 151 and nuts 153 (FIGS. 5, 6,
and 11). The mounting brackets 140 and 142 may be secured
on the opposite second side of the plate 100 if secured to the
left side 18 of the helicopter 14.

[0064] A cable bracket 154 is secured to the second side
surface 118 of the plate 100 and is configured to store an
electrical cable (not shown). The bracket 154 illustratively
includes a base 156 supporting a substantially horizontal first
tab 158 and a substantially vertical second tab 160. Electrical
connectors or sockets 162 and 164 may be supported by the
first and second tabs 158 and 160 of the bracket 154 to secure
opposing ends of the stored electrical cable. The connectors
162 and 164 are oriented to prevent the accumulation of dirt
or debris therein. A cable clamp or holder 166 (FIG. 8) is
configured to secure electrical grounding straps (not shown)
coupled to the helicopter 14.

[0065] A support 170 is illustratively coupled to the mount-
ing plate 100 and includes a bracket 172 coupled to a base or
receiver tube 174. The receiver tube 174 has an upper opening
176 and a lower exit opening 178 with a passageway 180
(FIG. 13) extending therebetween. In certain illustrative
embodiments, the receiver tube 174 may be formed of mul-
tiple components to facilitate manufacturing thereof. For
example, the receiver tube 174 may include an upper tube 182
secured to a lower tube 184 by bolts 186 and nuts 188 (FIG.
11) securing together cooperating tabs 190 and flange 192,
respectively. The bracket 172 illustratively includes a base
194 secured to the first side surface 116 of the plate 100
through conventional fasteners, such as bolts 196 and nuts
198. The base 194 supports a tubular connector 200 coupling
the base 194 to the upper tube 182 and including a forward
opening 202.

[0066] With reference to FIG. 9, a traditional harmonic
balancer 206 from the helicopter 14 is illustratively received
within the bracket 172. More particularly, the harmonic bal-
ancer 206 includes a bracket 208 received within the tubular
connector 200 and having an arm 210 extending through
opening 202 in the connector 200. The rear end of the plate
100 may also include a plurality of circumferentially spaced
mounting apertures 212 that may receive fasteners to secure a
flare dispenser (not shown) to the base assembly 86.

[0067] Referring now to FIGS. 7,8, 12, and 13, the support
post 84 includes a cylindrical side wall 214 defining a pas-
sageway 216. The support post 84 extends longitudinally
along a rearwardly inclined axis 220 between a lower end 222
and an upper end 224 (FIG. 12). The lower end 222 illustra-
tive includes an adapter 226 having a chamfered leading edge
228 to assist in guiding insertion into the receiver tube 174.
The upper end 224 includes an adapter 230 having a lower
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portion 232 aligned with inclined axis 220 and an upper
portion 234 aligned with azimuth axis 82. The lower portion
232 of adapter 230 is secured to the support post 84 by
conventional fasteners, such as bolts 231, washers 233, and
nuts 235. The upper portion 234 of adapter 230 includes a
mounting flange 236.

[0068] A basecoupler 240 secures the support post 84 to the
receiver tube 174. More particularly, the base coupler 240
includes a lower flange 242 supported by the receiver tube
174 and an upper flange 244 supported by the support post 84.
The lower flange 242 extends radially outwardly from the
receiver tube 174 and may be integrally formed therewith.
The upper tflange 244 is illustratively supported by a collar
246 secured to the support post 84 by conventional fasteners,
such as bolts 248, washers 249, and nuts 250 (FIG. 12). The
collar 246 is secured intermediate the lower and upper ends
222 and 224 of the support post 84 such that a lower portion
251 of the support post 84 is concentrically received within
the receiver tube 174 when coupled thereto. Locating pins
252 may extend upwardly from the lower flange 242 for
receipt within openings 254 of the upper flange 244 to facili-
tate proper orientation of the support post 84 relative to the
receiver tube 174. A primary lock includes a plurality of
securing devices 260 that couple the upper flange 244 to the
lower flange 242. While coaxial insertion of lower portion
251 within receiver tube 174 assists during assembly, in other
embodiments different conventional couplers (e.g., flanged
mounts without coaxial insertion) may be utilized. In yet
other embodiments, the support post 84 may be integrally
formed with receiver tube 174.

[0069] With reference to FIGS. 14-16, the securing devices
260 each illustratively include an upper housing 262 sup-
ported for rotation relative to a lower housing 264. The lower
housing 264 includes a lower end supporting a plurality of
external threads 266 that are configured to engage a plurality
of internal threads 268 in the upper flange 244. A flange 270
is supported above the external threads 266 and defines a stop
for engaging the upper surface 272 of the flange 244. The
lower end of the upper housing 262 is pined to an upper end
of'the lower housing 264. A handle 274 is pivotably supported
by the upper end of the upper housing 262. More particularly,
the upper end of the upper housing 262 includes a pair of
spaced apart arms 276 supporting a pin or bolt 278 about
which the handle 274 pivots. A spring 280 biases the upper
housing 262 from the lower housing 264 and receives a secur-
ing rod 282. The upper end of the securing rod 282 is secured
to the upper housing 262, illustratively through pins 283, to
rotate therewith. The lower end of the securing rod 282
includes a plurality of external threads 284 configured to
engage internal threads 286 in the mounting apertures 288 of
the flange 242. A lock washer 289 is positioned intermediate
the lower end of the upper housing 262 and the flange 270 of
the lower housing 264.

[0070] A detent mechanism 290 is supported by the upper
end of the securing rod 282 and cooperates with the handle
274. The detent mechanism 290 includes a pin 292 biased by
a spring 294 into engagement within depressions or recesses
296 spaced in arcuate base surface 298 of the handle 274. The
detent mechanism 290 maintains the handle 274 in a desired
angular position relative to the upper housing 262, thereby
preventing undesired pivoting movement in response to
movement (e.g., vibration, air flow, etc.) of the helicopter 14.
[0071] With reference to FIGS. 9-11, the base coupler 240
also includes a secondary lock 300 illustratively supported
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within an opening 301 formed within the receiver tube 174 of
the base assembly 86. The secondary lock 300 illustratively
includes a spring biased pin 302 operably coupled to a handle
304 that may be releasably received within an opening 306 of
the support post 84 (FIG. 12). Pulling the handle 304 causes
the pin 302 to move against the spring bias and disengage
from the opening 306. The chamfered leading edge 228 of the
support post 84 assists in assembly within receiver tube 174
by pushing the pin 302 outwardly against the spring bias
during insertion of the support post 84 until the pin 302
engages within opening 306.

[0072] As shown in FIGS. 12 and 13, pintle 80 is supported
by the upper end of the support post 84. The pintle 80 is
illustratively formed of stainless steel and includes a cylin-
drical side wall 312 and a lower mounting flange 314 coupled
to the upper mounting flange 236 of the support post 84. The
side wall 312 defines a passageway 316 in communication
with the passageway 216 ofthe support post 84. Locating pins
318 of the upper mounting flange 236 of the support post 84
are received within cooperating openings 320 in the lower
mounting flange 314 to rotationally orient the pintle 80 rela-
tive to the support post 84. A plurality of fasteners, such as
bolts 322 and nuts 324 pass through openings 326 and 328 of
the mounting flanges 236 and 314, respectively, to secure the
upper mounting flange 236 to the lower mounting flange 314.
[0073] An arcuate azimuth stop member 330 includes
clockwise and counterclockwise stop surfaces 332 and 334.
The stop member 330 is positioned radially outwardly from
the side wall 312 of the pintle 80 and is supported above the
mounting flange 314. A plurality of conventional fasteners,
such as bolts 336 and nuts 338, may secure the stop member
330 to the pintle 80. The opposing stop surfaces 332 and 334
are configured to limit rotation of the carriage 68 about the
azimuth axis 82. More particularly, the stop surfaces 332 and
334 ofthe stop member 330 cooperate with opposing surfaces
342 and 344 of a cooperating projection 340 supported for
rotation with the carriage 68 (FIG. 19). As may be appreci-
ated, the stop member 330 may be ecasily removed and
replaced with a different stop member, for example, if worn or
damaged. The stop member 330 may also be replaced with
another stop member with different spacing between stop
surfaces 332 and 334 if different rotational travel limits about
the azimuth axis 82 are desired to provide different fields of
fire.

[0074] Withreferenceto FIGS. 17 and 18, the upper portion
60 of the weapon mounting system 10 includes the carriage
68, the weapon cradle 66, the ejection collection device 72,
and the trigger assembly 83. The carriage 68 rotates relative to
the pintle 80 about azimuth axis 82, while the weapon cradle
66 rotates relative to the carriage 68 about elevational axis 70.
The ejection collection device 72 is supported by the weapon
cradle 66 to collect and eject spent shell casings 74 and links
75 from the machine gun 64. The trigger assembly 83 is
supported by the weapon cradle 66 and is configured to actu-
ate the machine gun 64 in both the gunner manual mode of
operation and the pilot remote electrical mode of operation.

[0075] With reference now to FIGS. 13, 19, 20, and 27, the
carriage 68 illustratively includes a base 350 rotatably receiv-
ing the pintle 80. Rotation between the carriage 68 and the
pintle 80 permits the machine gun 64 to rotate relative to the
pintle 80 about generally vertical azimuth axis 82. The base
350 illustratively includes an outer cylindrical side wall 352
concentrically receiving the cylindrical side wall 312 of the
pintle 80. Elongated openings 353 and 355 are formed within

Mar. 6, 2014

the side wall 352. An inner cylindrical sleeve 360 is concen-
trically received intermediate the side wall 352 of the base
350 and the side wall 312 of the pintle 80. Elongated openings
361 and 363 are formed within the sleeve 360 and are aligned
with corresponding elongated openings 353 and 355 of the
base 350.

[0076] Referring now to FIGS. 13, 20, and 27, a coupling
pin 364 extends between the cylindrical side wall 312 of the
pintle 80 and the cylindrical side wall 352 of the base 350.
More particularly, the pin 364 is received intermediate a
radially outwardly facing annular groove 366 formed in the
pintle 80 and an opposing radially inwardly facing groove
368 formed in the base 350. An elongated clearance opening
370 is formed in the sleeve 360 and receives the pin 364,
thereby securing the sleeve 360 to the base 350. The pin 364
defines a chord 372 extending within the opening 370 defined
by the sleeve 360 and received within the annular groove 366
of the pintle 80 and groove 368 of the base 350, thereby
axially securing the carriage 68 to the pintle 80 while permit-
ting rotational movement therebetween. lllustratively, a first
end of the pin 364 includes a handle 374 and the second end
includes a ball detent 375 (FIG. 20) for retaining the pin 364
in position.

[0077] AsshowninFIGS. 18-20, first and second arms 376
and 378 extend upwardly from the base 350 of the carriage 68
and receive the weapon cradle 66 therebetween. As further
detailed herein, pivot couplings 380 and 382 operably couple
the weapon cradle 66 to the arms 376 and 378 for pivoting
movement about elevational axis 70. Locking pins 390 and
392 are also provided to secure the weapon cradle 66 in a
desired elevational position about elevational axis 70.
[0078] The base 350 of the carriage 68 supports first and
second locking pins 394 and 396 configured to secure the
carriage 68 in a desired angular position about azimuth axis
82. The first locking pin 394 is angularly offset counterclock-
wise (illustratively by 75 degrees) from the second locking
pin 396 for ergonomic considerations. More particularly, the
gunner may utilize the most convenient locking pin 394, 396
(e.g., inboard toward the gunner’s window 32) to secure the
carriage 68 in position.

[0079] As shown in FIG. 27, the locking pins 394 and 396
each illustratively include a shaft 398 biased by a spring 399,
operably coupled to a handle 400, and slidably received
within a housing 402. When the handle 400 is rotated to a
position parallel to the shaft 398, the shaft 398 is retracted
(i.e., pulled outwardly) against the bias of the spring 399.
When the handle 400 is rotated to a position substantially
perpendicular to the shaft 398, the shaft 398 is extended (i.e.,
pushed inwardly) as a result of the bias of the spring 399. In
the extended position, the shaft 398 of one of the locking pins
394, 396 may be inserted into an opening 404, 406 formed in
the side wall 312 of the pintle 80 (FIG. 13), thereby rotation-
ally locking the carriage 68 to the pintle 80.

[0080] With reference to FIGS. 19 and 20, a bore sight
adjustment device 410 is supported by the base 350 of the
carriage 68 and cooperates with the locking pins 394 and 396
and the stop projection 340. The bore sight adjustment device
410 may be used to align the azimuth limit stops defined by
engagement between the stop member 330 and the projection
340, and azimuth locked positions of the carriage 68 defined
by receipt of locking pins 394 and 396 within openings 404
and 406 of the pintle 80. More particularly, the bore sight
adjustment device 410 is configured to angularly adjust the
stop projection 340 and the locking pins 394 and 396 relative
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to the side wall 352 of the carriage 68. The bore sight adjust-
ment device 410 includes an annular band 412 including a
first arcuate portion 414 coupled to a second arcuate portion
416. A first end of the first arcuate portion 414 is secured to a
first end of the second arcuate portion 416 through conven-
tional fasteners, such as bolts 418 and nuts 420. Similarly, a
second end of the first arcuate portion 414 is secured to a
second end of the second arcuate portion 416 through con-
ventional fasteners, such as bolts 418 and nuts 420.

[0081] With reference to FIGS. 12, 19, and 20, the stop
projection 340 is supported by the first arcuate portion 414 of
the band 412 and includes radially outwardly projecting first
and second stop surfaces 342 and 344. The first stop surface
342 is configured to engage with the first stop surface 332 of
the azimuth stop member 330 to define a first azimuth limit
stop (e.g., clockwise rotation stop) of the carriage 68, while
the second stop surface 344 is configured to engage with the
second stop surface 334 of the azimuth stop member 330 to
define a second azimuth limit stop (e.g., counterclockwise
rotation stop) of the carriage 68. Illustratively, the rotational
travel limit of the carriage 68 between stop surfaces 332 and
334 is approximately 175 degrees. As detailed above, the
rotational travel limit may be simply modified by replacing
the azimuth stop member 330 with a different stop member
having differently positioned limit stop surfaces 332 and 334.
[0082] The first and second locking pins 394 and 396 are
supported within mounting members 422 and 424 supported
by the first arcuate portion 414 of the band 412 of the bore
sight alignment device 410. The mounting members 422 and
424 including openings 426 and 428, respectively. In one
illustrative embodiment, the housing 402 of each locking pin
394, 396 may be threadably received within the respective
openings 426, 428.

[0083] Opposing adjustment screws 421,423 and nuts 425,
427 are configured to adjust the position of the stop projection
340 and the locking pins 394 and 396. More particularly,
rotating screw 421 clockwise and screw 423 counterclock-
wise will rotate the band 412 in a first direction relative to base
350 of the carriage 68, while rotation the screw 421 counter-
clockwise and screw 423 clockwise will rotate the band 412
in asecond direction relative to base 350 of the carriage 68. As
may be appreciated, the stop projection 340 and the locking
pins 394 and 396 move concurrently with the band 412.
[0084] FIGS. 28-31 illustrate different angular positions of
the carriage 68 about the azimuth axis 82 relative to the pintle
80. The longitudinal weapon axis 97 of the machine gun 64 is
shown relative to the pintle 80, wherein the firing or forward
direction of the barrel 96 of the machine gun 64 is represented
by arrow 429.

[0085] FIG. 28 shows the carriage 68 in a first angular
position wherein the machine gun 64 is in a fixed forward
position. In this position, the first locking pin 394 is received
within first opening 404 of the pintle 80, the longitudinal
weapon axis 97 of the machine gun 64 is substantially parallel
to the longitudinal axis 20 of the helicopter 14, and the barrel
96 is directed to the front end 22 of the helicopter 14. In
certain illustrative embodiments, the axis 97 may be slightly
angled outwardly (e.g., 2 to 3 degrees) from the helicopter
axis 20. As detailed above, the bore sight adjustment device
410 may be utilized to set this position (and the positions of
FIGS. 29-31). More particularly, manipulation of the adjust-
ment screws 421 and 423 will adjust the relative angular
position of the locking pins 394, 396 relative to the carriage
68, and thus the weapon cradle 66 and machine gun 64.
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[0086] FIG. 29 shows the carriage 68 in a second angular
position about the azimuth axis 82 relative to the pintle 80,
where the machine gun 64 is rotated by an angle o (illustra-
tively approximately 75 degrees) clockwise from the fixed
forward position of FIG. 28. In this position, the second
locking pin 396 is received within the first opening 404 of the
pintle 80, and the machine gun barrel 96 extends outwardly
from the helicopter 14 by approximately 75 degrees from the
longitudinal axis 20 of the helicopter 14.

[0087] FIG. 30 shows the carriage 68 in a third angular
position about the azimuth axis 82 relative to the pintle 80,
where the machine gun 64 is rotated by an angle { (illustra-
tively approximately 15 degrees) clockwise from the second
angular position of FIG. 29. In this position, the first locking
pin 394 is received within the second opening 406 of the
pintle 80, and the machine gun barrel 96 extends outwardly
from the helicopter 14 by approximately 90 degrees from the
longitudinal axis 20 of the helicopter 14.

[0088] FIG. 31 shows the carriage 68 in a fourth angular
position about the azimuth axis 82 relative to the pintle 80,
where the machine gun 64 is rotated by an angle vy (illustra-
tively approximately 75 degrees) clockwise from the third
angular position of FIG. 30. In this position, the second lock-
ing pin 396 is received within the second opening 406 of the
pintle 80, the axis 97 of the machine gun 64 is substantially
parallel (illustratively about 15 degrees outwardly) to the
longitudinal axis 20 of the helicopter 14, and the barrel 96 is
directed to the rear end 24 of the helicopter 14.

[0089] With further reference to FIGS. 20-25, the illustra-
tive weapon cradle 66 removably supports the machine gun
64 for movement therewith. The weapon cradle 66 is secured
to the arms 376 and 378 of the carriage 68 for pivoting
movement about elevational axis 70. As noted herein, the
illustrative weapon cradle 66 is configured to support a GAU-
21.50 caliber machine gun. However, other cradle assemblies
may be substituted therefor to support other weapons.
[0090] With reference to FIG. 21, the weapon cradle 66
includes a body 430 having laterally spaced first and second
rail members 432 and 434 extending longitudinally between
front and rear ends 436 and 438. A first connecting wing 442
extends upwardly from the first rail member 432 and is con-
nected to the body 430 by conventional fasteners, such as
bolts 441 and nuts 443. Similarly, a second connecting wing
444 extends upwardly from the second rail member 434 and
is connected to the body 430 by conventional fasteners, such
as bolts 445 and nuts 447.

[0091] As shown in FIGS. 20 and 21, pivot couplings 380
and 382 include pins 450 and 452 received within bushings
454 and 456 to pivotally couple the weapon cradle 66 to the
arms 376 and 378 of the carriage 68. Pivot couplings 380 and
382 support connecting wings 442 and 444 on arms 376 and
378, respectively, for pivoting movement about elevational
axis 70. Each pivot pin 450 and 452 illustratively includes an
internally threaded shaft 458 received within an outer sleeve
460 supporting a pivot plate 462 having opposing engage-
ment surfaces 461 and 463. A screw 464 and a washer 466
illustratively couple the sleeve 460 and plate 462 to the shaft
458.

[0092] An elevational stop member 470 is secured to each
of the arms 376 and 378 of the carriage 68, illustratively
through conventional fasteners, such as bolts 379. The stop
members 470 each include opposing stop surfaces 472 and
474 for engaging with opposing engagement surfaces 461
and 463 of pivot plate 462. The pivot pins 450 and 452 rotate
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with the weapon cradle 66, such that engagement between
engagement surface 461 and stop surface 472 defines a first
elevational limit stop (e.g., depression stop) of the weapon
cradle 66, and engagement between engagement surface 463
and stop surface 474 defines a second elevational limit stop
(e.g., elevation stop) of the weapon cradle 68. The stop mem-
bers 470 may be easily replaced with other stop members
having differently positioned stop surfaces 472 and 474 for
altering the first and second elevational limit positions of the
weapon cradle 66.

[0093] As noted above, locking pins 390 and 392 are
coupled to arms 376 and 378 of the carriage 68 illustratively
through nuts 473 and are configured to secure the weapon
cradle 66 in a desired elevational position. More particularly,
locking pins 390 and 392 may be of conventional design as
including a spring loaded shaft 475 that is moved within a
housing 476 in response to rotation of a knob 477. More
particularly, rotation of the knob 477 in a first direction will
cause the shaft 475 to extend outwardly from the housing 476,
while rotation of the knob 477 in a second direction will cause
the shaft 475 to retract inwardly toward the housing 476. In
the extended position, the shaft 475 is configured to be
received within one of a plurality of recesses 478a, 4785, and
478¢ formed in each of the connecting wings 442 and 444 of
the weapon cradle 66.

[0094] With reference to FIGS. 21 and 35, a coupler 480
couples the machine gun 64 to weapon cradle 66 and includes
a mounting block 482 coupled to a front end of a shock
absorber 484. The mounting block 482 receives a pin 486 to
couple a mounting tab 488 ofthe machine gun 64 thereto. The
pin 486 illustratively includes a shaft 489 including a handle
490 at a first end and a ball detent 492 at the second end. A
button 494 provided on the handle 490 retracts the ball detent
492.

[0095] A rear end of the shock absorber 484 is secured
intermediate the rail members 432 and 434 at the rear end 438
of'the body 430, illustratively by conventional fasteners, such
as a pin or bolt. A bottom bracket 496 is secured intermediate
the rail members 432 and 434 below the body 430 by bolts
498 and supports the shock absorber 484. The shock absorber
484 is configured to resist recoil of the machine gun 64 in the
direction of the longitudinal axis 97.

[0096] Referring further to FIG. 35, first and second guide
members 500 and 502 are positioned proximate the front end
436 of the body 430 and include tracks 504 and 506 config-
ured to slidably receive shoes or blocks 508 and 510, respec-
tively, supported on opposite sides of the machine gun 64.
First and second support shelves 512 and 514 are supported
forward of the guide members 500 and 502 at the front end of
the body 430. The shelves 512 and 514 provide resting sur-
faces 516 and 518 for the shoes 508 and 510 to assist in
installing the machine gun 64 on the weapon cradle 66.

[0097] FIGS. 22-24 illustrate different angular positions of
the weapon cradle 66 about the elevational axis 70 relative to
the carriage 68. FIG. 22 shows the weapon cradle 66 in a
substantially horizontal position where the longitudinal axis
97 of the machine gun 64 is substantially parallel to the
helicopter axis 20. In this position, each locking pin 390 and
392 is received within the respective first recesses 478a of
connecting wings 442 and 444 of the weapon cradle 66.
Engagement between engagement surface 461 of pivot plate
462 and stop surface 472 of stop member 470 limit travel
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significantly counterclockwise (i.e., elevated barrel 96 as rep-
resented by firing direction arrow 429) beyond the position of
FIG. 22.

[0098] FIG. 23 shows the weapon cradle 66 pivoted down-
wardly from horizontal (clockwise from FIG. 22 to FIG. 23)
by angle 9 (illustratively, approximately 55 degrees). In this
first depression position, each locking pin 390 and 392 is
received within respective second recesses 4784 of connect-
ing wings 442 and 444 of the weapon cradle 66. Engagement
between engagement surface 463 of pivot plate 462 and stop
surface 474 limit travel significantly clockwise (i.e.,
depressed barrel 96 as represented by firing direction arrow
429) beyond the position of FIG. 23. The depression position
of FIG. 23 is configured for use with the standard landing gear
configuration of the helicopter 14 shown in FIG. 1.

[0099] FIG. 24 shows the weapon cradle 66 pivoted down-
wardly from horizontal (clockwise from FIG. 22 to FIG. 24)
by angle e (illustratively, approximately 35 degrees). In this
second depression position, each locking pin 390 and 392 is
received within respective third openings 478¢ of connecting
wings 442 and 444 of the weapon cradle 66. The depression
position of FIG. 24 is configured for use with the arctic
landing gear configuration of the helicopter 14 shown in FIG.
4 in order to prevent potential interference with bullets 77
fired from the machine gun 64. Again, engagement between
engagement surface 463 of pivot plate 462 and stop surface
474 limit travel significantly clockwise (i.e., depressed barrel
96 as represented by firing direction arrow 429) beyond the
position of FIG. 24. As noted above, the stop member 470
may be replaced with other stop members to alter the first and
second elevational limit stop positions of the weapon cradle
66.

[0100] With reference to FIGS. 13, 21, and 25, the ejection
collection device 72 is operably coupled to the weapon cradle
66 for receiving, collecting, and directing ejected shell cas-
ings 74 and links 75 from the machine gun 64 though a
passageway 520 (including an opening 521 in carriage 68,
passageway 316 of the pintle 80, and passageway 216 of the
support post 84) to exit opening 178 in the base assembly 86
(FI1G.13). The ejection collection device 72 includes a hopper
524 configured to funnel the spent shell casings 74 and links
75 through opening 521 of carriage 68 to the passageway 316
of' the pintle 80.

[0101] With reference to FIGS. 21, 25, and 32, the hopper
524 illustratively includes a lower opening 525 aligned with
opening 521 of the carriage 68 and defined by spaced apart
side walls 526 and 528 coupled together by front and rear end
walls 530 and 532. The hopper 524 is positioned between
arms 376 and 378 of the carriage 68 and may be coupled to a
platform 531 base 350 via conventional fasteners 533 (FIG.
25). First and second side deflectors, illustratively side plates
534 and 536, are coupled to the first and second side rail
members 432 and 434 of the weapon cradle 66 and are con-
figured to deflect the spent shell casings 74 and links 75 to the
lower opening 525 of the hopper 524. The side plates 534 and
536 each include an upper edge 538 coupled to the body 430
of the weapon cradle 66, and an arcuate lower edge 540
received inwardly from the side walls 526 and 528 of the
hopper 524. As such, the side plates 534 and 536 are free to
move with weapon cradle 66. The second side plate 536
illustratively includes an opening 542 coupled to a link chute
544 coupled to the machine gun 64 (FIG. 18). The link chute
544 is illustratively formed of interconnected stainless steel
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segments to provide flexibility and may be manufactured by
Standard Armament of Glendale, Calif.

[0102] Front and rear deflectors, illustratively adjustable
front and rear end walls 546 and 548, extend between the
hopper 524 and the weapon cradle 66. As with the side plates
534 and 536, the end walls 546 and 548 are configured to
deflect spent shell casings 74 and links 75 to the opening 525
of'the hopper 524. The adjustable front end wall 546 illustra-
tively includes a flexible belt 550 including a first end sup-
ported by a roller 552 rotatably coupled to the hopper 524,
and a second end supported by a bracket 554 coupled to side
plates 534 and 536 of the weapon cradle 66 and configured to
move therewith. Similarly, the adjustable rear end wall 548
includes a flexible belt 556 including a first end supported by
aroller 558 rotatably coupled to the hopper 524, and a second
end supported by a bracket 560 coupled to side plates 534 and
536 of the weapon cradle 66 and configured to move there-
with. Flexible belts 550 and 556 may be formed of a fabric
material, illustratively of nylon webbing.

[0103] With reference to FIGS. 21 and 32, the bracket 554
is pivotably supported between side plates 534 and 536
through an internally threaded pins 562 secured by external
bolts 563 and washers 564. Similarly, bracket 560 is sup-
ported between side plates 534 and 536 through internally
threaded pin 565 secured by an external bolt 566 and washer
567. Each roller 552 and 558 is rotatably supported between
side plates 534 and 536 and is spring loaded (i.e., include
internal torsion springs 551 shown in FIG. 32), such that the
flexible belts 550 and 556 are maintained in tension and the
first ends are configured to be wound on respective rollers 552
and 558. Each roller 552, 558 is rotatably supported on a
threaded pin or shaft 553, 555 secured to the hopper 524 by
nuts 557, 559. A guide 568 includes a pin 569 rotatably
supporting a roller 570 and secured thereto by an external bolt
571 and a washer 572.

[0104] With further reference to FIGS. 13, and 22-25, the
side plates 534, 536, and end walls 546, 548 adapt to pivoting
movement of the weapon cradle 66. As noted above, when the
weapon cradle 66 is moved from the horizontal position of
FIG. 22 to the depression positions of FIGS. 23 and 24, the
side plates 534, 536 rotate with the cradle 66, the belt 556 of
the rear end wall 548 extends, and the belt 550 of the frontend
wall 546 retracts, thereby adapting to continue deflecting
spent shell casings 74 and links 75 to the opening 525 of the
hopper 524. As the rear belt 556 extends (as shown in FIGS.
23 and 24), the guide 568 maintains the belt 556 spaced from
the link opening 542 to keep it clear for the passage of links 75
downwardly toward the opening 525 of the hopper 524.

[0105] Theejection collection device 72 further includes an
ejection chute assembly 574 to facilitate ejection of spent
shell casings 74 and links 75 associated with weapons oper-
ating at high rates of speed (for example, the GAU-21
machine gun 64). The hopper 524 directs the spent shell
casings 74 and links 75 downwardly through the passageway
316 of the pintle 80, through the passageway 216 of the
support post 84, and away from the helicopter 14 through the
exit opening 178 positioned below the mounting plate 100 of
the helicopter 14 (FIG. 1). By funneling the spent shell cas-
ings 74 and links 75 through the center of the pintle 80, the
support post 84, and the base tube 174, there is no need for a
separate ejection hose as used in prior art systems thereby
providing a more compact system 10 and reducing aerody-
namic drag on the helicopter 14.
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[0106] AsshowninFIGS. 33 and 34, an alternative carriage
580 is shown for supporting a conventional weapon cradle for
an M240 machine gun (not shown) or a minigun 88 (FIG. 4).
Such conventional cradle assemblies are available from Dil-
lon Aero, Inc. of Scottsdale, Ariz. [llustratively, the carriage
580 includes a base 582 concentrically receiving the pintle 80
and an upper extension 584 supporting a post 586. A bore
sight adjustment device 588 similar to bore sight adjustment
device 410 may be supported by the base 582. As such,
similar components of bore sight adjustment device 588 and
bore sight adjustment device 410 are identified with like
reference numbers. The post 586 illustratively supports for
rotation the weapon cradle for the respective alternative
weapon.

[0107] Referring now to FIGS. 36-38, the trigger assembly
83 is shown as including a frame 592 supporting a spade grip
assembly 594. The frame 592 supports an upper housing 596
including a removable cover 598. A mounting rail 600 is
supported above the cover 598 and is configured to removably
couple a variety of weapon supplemental devices and acces-
sories, such as electronic devices, scopes, sights, lights,
lasers, adapters, and any other desired gear. The rail 600 may
be of any suitable shape and size, but illustratively is a Pica-
tinny rail. More particularly, the rail 600 illustratively
includes a plurality of longitudinally spaced-apart ribs 602
separated by transverse slots 604 (FIG. 36), such as the Pica-
tinny rail specified in MIL-STD-1913.

[0108] With reference to FIGS. 38 and 39, a bracket 606
pivotably couples the frame 592 to the body 430 of the
weapon cradle 66. The bracket 606 is secured to the weapon
cradle 66 via conventional fasteners proximate the rear end of
the body 430. A pivot rod 608 extends within bushings 610
received within the bracket 606. As shown in FIG. 39, trigger
frame 592 may rotate about bushings 610 from a raised posi-
tion to a lowered position for providing access to weapon
cradle 66 for installation and removal of the machine gun 64.
More particularly, by lowering the upper housing 596 access
is provided to the rear end 438 of the weapon cradle 66. A pin
612 is illustratively received within a boss 614 to secure the
frame 592 in the raised position. Stops 611 are secured to the
bracket 606 and engage with an edge 613 on the frame 592 to
define the lowered position of the housing 596.

[0109] Illustratively, the spade grip assembly 594 includes
spaced apart right and left trigger handles 616 and 618 oper-
ably coupled to right and left pivotable paddles or flippers 620
and 622 for activating a trigger mechanism 624 on the
machine gun 64 (FIGS. 13 and 35). The handles 616 and 618
illustratively each includes a handle grip 626 having front and
rear portions 628 and 630, respectively, configured to be
engaged by the palms of a gunner, and a lever arm 632
pivotably coupled to the respective handle grip 626 and con-
figured to be engaged by the fingers of the gunner to pivot the
paddles 620 and 622. The front and rear portions 628 and 630
of each handle 616 and 618 are coupled together using con-
ventional fasteners and extend between upper and lower arms
634 and 636 of the trigger frame 592. A lower extension 638
is secured below each lower arm 636. A bolt 640, sleeve 642
and nut 644 cooperate to secure the grip 626 and lower exten-
sion 638 of the handles 616 and 618 to the trigger frame 592.
[0110] A multiple position momentary switch 650 is sup-
ported within a housing 652 of each front portion 628 of
handles 616 and 618. The switches 650 are positioned for
easy activation by the thumbs of a gunner holding the grips
626 of handles 616 and 618. Each switch 650 has a neutral or
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off center position, an up position, and a down position. In the
up position, a gunner’s headset microphone (not shown) may
be placed in communication with a transceiver (for example
to the pilot or other crew members). In the down position, a
laser target device (not shown) may be provided to assist in
locating and/or tracking desired targets.

[0111] With reference to FIGS. 37 and 38, paddles 620 and
622 are configured to pivot downwardly to engage rollers 654
of the trigger mechanism 624 of the machine gun 64. More
particularly, pulling lever arms 632 toward the grips 626 pivot
the paddles 620 and 622 downwardly into engagement with
the rollers 654 of the trigger mechanism 624. The rollers 654
may be spring biased upwardly to return the paddles 620 and
622, and in turn the lever arms 632, to a rest position. The
lever arms 632 are coupled to the paddles 620 and 622
through a pivot rod 656. Keys 658 and cooperating set screws
661 and 662 prevent rotation of the rod 656 relative to the
paddles 620, 622 and lever arms 632 (FIG. 38).

[0112] Referring now to FIGS. 37 and 38, an electrical
actuator, such as a solenoid 660, is coupled to the frame 592
and is configured to be operated remotely, illustratively by the
pilot of the helicopter 14. The solenoid 660 may be of con-
ventional design as including a shaft 663 received for move-
ment within an outer housing 664 in response to an electrical
signal. A mounting cup 666 may receive the outer housing
664 of the solenoid 660 and be secured to a mounting tab 668
of'the trigger frame 592 through conventional fasteners, such
as bolts 670.

[0113] A linkage 672 illustratively couples the solenoid
660 to the paddles 620 and 622. The linkage 672 includes a
coupler 674 operably coupled to the movable shaft 663 of the
solenoid 660. The linkage 672 includes arms 676 and 678
extending upwardly from the coupler 674 and supporting a
horizontal cross-member 680. The cross-member 680 is
received within notches 682 formed in an upper surface of the
paddles 620 and 622. During operation, the shaft 663 of the
solenoid 660 pulls the linkage 672 downwardly such that the
cross-member 680 pulls the paddles 620 and 622 downwardly
into engagement with the trigger mechanism 624 of the
machine gun 64 in the manner detailed above. As such,
manual operation of the lever arms 632 by the gunner and
electrical actuation of the solenoid 660 by the pilot causes
similar operation of the machine gun 64, without requiring
any special modification of the machine gun 64.

[0114] A switch 684 is supported within a housing 686
coupled to the frame 592. The switch 684 is configured to be
manipulated by the gunner to selectively provide power to the
solenoid 660 (i.e., place the machine gun 64 in remote elec-
trical mode of operation). A visual indicator, illustratively a
light emitting diode 688, is activated when the weapon
mounting system 10 is in the remote electrical mode of opera-
tion for fixed forward fire by the pilot (i.e., the machine gun 64
is in the position shown in FIGS. 1 and 28). In certain illus-
trative embodiments, sensors (not shown) may provide an
interlock to prevent remote electrical operation of the
machine gun 64 when the machine gun 64 is not in the fixed
forward fire position of FIG. 1.

[0115] Integration of the solenoid 660 within the trigger
assembly 83 permits for firing of the machine gun 64 in both
manual mode of operation (e.g., by the gunner from the
gunner’s window of the helicopter 14) and remote electrical
mode of operation (e.g., by the pilot from the front end of the
helicopter 14). Both of these modes of operation are accom-
plished without any modifications required of the machine
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gun 64 and, as such, reduces logistical or inventory concerns
and expenses associated with the system 10.

[0116] A charge lever 690 is pivotably coupled to the trig-
ger frame 592. A cable 692 couples the charge lever 690 to a
conventional charging assembly 694 on the machine gun 64
(FIG. 18). The charge lever 690 includes a handle 696 and an
arm 698 secured to the pivot rod 608. A key 700 and set screws
702 prevent relative rotation of the charge lever 690 and the
pivotrod 608. A screw 704 and washer 706 secure the arm 698
to the pivotrod 608. A stop member 708 is secured to the pivot
rod 608 and is configured to engage a limit member 710
secured to the bracket 606 to limit rotation of the charge lever
690. As the gunner pulls the handle 696 of the charge lever
690 rearwardly from a rest position to a charging position, the
cable 692 pulls on the charging assembly 694, thereby charg-
ing the machine gun 64. The charging assembly 694 may be
spring biased and thereby return the charge lever 690 to its
rest position.

[0117] With reference now to FIGS. 40 and 41, the ammu-
nition canister 78 illustratively includes first and second side
walls 712 and 714, a top cover 716, and a base 718. The base
718 includes first and second end portions 720 and 722
secured together with an inclined intermediate portion 724.
The bottom edge 726 of each side wall 712 and 714 conforms
to the profile of the base 718. A front end wall 728 and a rear
end wall 730 are coupled intermediate the side walls 712 and
714. The front end wall 728 includes a handle 732 to assist a
user in moving the ammunition canister 78. The rear end wall
730 includes a plurality of elongated openings or sights 734 to
view remaining ammunition stored in the canister 78. A hinge
736 couples top cover 716 to the first side wall 712, while a
latch 738 cooperates with a latch plate 739 to secure the cover
716 to the second wall 714. The ammunition canister 78 may
be used on either the right side 16 or left side 18 of the
helicopter 14 by locating the hinge 736 on either the first side
wall 712 or second side wall 714, respectively.

[0118] A guide chute 740 and a roller assembly 742 may
facilitate transfer of the ammunition belt 76 from the canister
78 to the machine gun 64. The roller assembly 742 may
include a roller 744 rotatably supported by a pin 746 secured
to the guide chute 740 through a conventional fastener, such
asaclip 748 and washer 750. As shown in the FIG. 4 mini-gun
embodiment, a motorized feed device 752 may be coupled to
the ammunition canister 78 to assist in feeding the ammuni-
tion belt to the gun.

[0119] With reference now to FIGS. 9, 40, and 41, the
ammunition canister 78 is coupled to the mounting plate 100
through front and rear brackets 140 and 142. More particu-
larly, front and rear mounting blocks 760 and 762 are coupled
to the base 718 through conventional fasteners. Front mount-
ing block 760 illustratively includes a body 764 supporting a
tab 766 configured to be slidably received within a slot 768 of
the front mounting bracket 140. Similarly, the rear mounting
block 762 illustratively includes a body 770 supporting a tab
772 configured to be slidably received within a slot 774 of the
rear mounting bracket 142. The body 764 of the front mount-
ing block 760 illustratively includes outwardly facing first
and second openings 776 and 778 to releasably receive cou-
plers 780 and 782, respectively. More particularly, the first
opening 776 illustratively receives primary lock or coupler
780 that may be the same as securing device 260 of the type
detailed above. Similarly, the second opening 778 receives
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secondary lock or coupler 782 that may be the same as sec-
ondary lock 300 including a spring biased pin 302, of the type
detailed above.

[0120] During installation, the ammunition canister 78 is
positioned rearwardly of the mounting plate 100 and the tabs
766 and 772 are aligned with the slots 768 and 774 in the
mounting brackets 140 and 142. The spring biased pin 302 of
the coupler 782 is received within the second opening 778 of
the front mounting block 760. The coupler 780 is then locked
in place by rotating the handle 274 such that the securing rod
282 is threadably received within the first opening 776 of the
front mounting block 760.

[0121] While this invention has been described as having
an exemplary design, the present invention may be further
modified within the spirit and scope of this disclosure. This
application is therefore intended to cover any variations, uses,
or adaptations of the invention using its general principles.
Further, this application is intended to cover such departures
from the present disclosure as come within known or custom-
ary practice in the art to which this invention pertains.

1. A weapon mounting system comprising:

a weapon cradle for releasably coupling to a machine gun;

a carriage operably coupled to the weapon cradle and
defining an elevational axis, the cradle configured to
pivot about the elevational axis;

a tubular pintle supporting the carriage and defining a
pintle passageway, the pintle operably coupled to the
carriage and defining an azimuth axis extending perpen-
dicular to the elevational axis, the carriage configured to
rotate about the azimuth axis;

a tubular support post supporting the pintle and defining a
support post passageway; and

an ejection collection device extending between the
weapon cradle and the carriage, the ejection collection
device including a first side wall, a second side wall
spaced apart from the first side wall, the first and second
side walls extending downwardly from the cradle for
pivoting movement about the elevational axis with the
weapon cradle and configured to direct spent shell cas-
ings and links from the machine gun through an ejection
path, the ejection path including the pintle passageway
and the support post passageway.

2. The weapon mounting system of claim 1, further com-
prising a base assembly including a base tube supporting a
lower end of the support post and defining a base tube pas-
sageway and an exit opening, wherein the ejection path for the
spent shell casings and links from the machine gun includes
the base tube passageway from the support post passageway
to the exit opening.

3. The weapon mounting system of claim 2, wherein the
base assembly includes a mounting plate coupled to a heli-
copter, and the exiting opening is configured to discharge the
spent shell casings and links from the machine gun below the
mounting plate.

4. The weapon mounting system of claim 3, wherein the
base assembly further includes a tiedown loop removably
coupled to the mounting plate.

5. The weapon mounting system of claim 3, wherein the
support post is inclined relative to the pintle, such that the
lower exit opening is positioned forward of the pintle.

6. The weapon mounting system of claim 2, further com-
prising:
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a base coupler securing the support post to the base tube,
the base coupler including a plurality of securing
devices, each of the securing devices including:
an upper housing;

a handle pivotably supported by the upper housing;

a lower housing having a lower end threadably secured
to one of the support post and the base tube;

a securing rod supported for axial and rotational move-
ment within the inner housing and having a lower end
threadably secured within the other of the base tube
and the support post; and

a detent mechanism operably coupled to the handle and
configured to secure the handle in a desired angular
position relative to the upper housing.

7. The weapon mounting system of claim 1, wherein the
carriage includes a base including a cylindrical side wall, the
pintle having a cylindrical side wall concentrically received
within the cylindrical side wall of the cylindrical side wall of
the carriage, spaced apart first and second arms supported by
the base, first and second pivot pins support the weapon cradle
intermediate the first and second arms, an elevational limit
stop member supported by at least one of the first and second
arms, and a pivot plate supported by at least one of the pivot
pins and configured to rotate with the weapon cradle, engage-
ment between the pivot plate and the elevational limit stop
member defining first and second elevational limit positions
of the weapon cradle to limit pivoting movement of the
weapon cradle about the elevational axis.

8. The weapon mounting system of claim 7, further com-
prising first and second connecting wings connected to the
weapon cradle and pivotably coupled to the first and second
arms by the pivot pins, a locking pin supported by the carriage
and configured to be received within a first recess of at least
one of the connecting wings to secure the weapon cradle in a
horizontal position about the elevational axis, and the locking
pin configured to be received within a second recess of at least
one of the connecting wings to secure the weapon cradle in a
first depression position about the elevational axis.

9. The weapon mounting system of claim 8, wherein the
locking pin is configured to be received within a third recess
of at least one of the connecting wings to secure the weapon
cradle in a second depression position about the elevational
axis.

10. The weapon mounting system of claim 1, further com-
prising an arcuate azimuth stop member removably coupled
to the pintle, and a projection supported for rotation with the
carriage about the azimuth axis, engagement between the
projection and the azimuth stop member defining first and
second azimuth limit positions of the carriage to limit rotating
movement about the azimuth axis.

11. The weapon mounting system of claim 10, further
comprising first and second locking pins supported for rota-
tion with the carriage, the pintle including first and second
circumferentially spaced openings, the locking pins config-
ured to be received within the openings of the pintle to secure
the carriage in desired angular positions about the azimuth
axis.

12. The weapon mounting system of claim 10, further
comprising a bore sight adjustment device including an arcu-
ate band supported by the carriage, and adjustment screws
configured to adjust the angular position of the projection and
the locking pins relative to the carriage.

13. The weapon mounting system of claim 1, wherein the
ejection collection device further includes a first adjustable
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end wall positioned intermediate the first side wall and the
second side wall, and a second adjustable end wall positioned
intermediate the first side wall and the second side wall and in
spaced relation to the first adjustable end wall, an opening
defined at the bottom of the carriage to receive ejected shell
casings from the machine gun and direct the spent shell cas-
ings from the machine gun through the ejection path.
14. The weapon mounting system of claim 1, further com-
prising a trigger assembly operably coupled to the weapon
cradle, the trigger assembly including a handle grip, a lever
arm supported for pivoting movement relative to the handle in
response to manual input from a first user in a manual mode
of operation, an electrically operable actuator configured to
actuate in response to remote input from a second user in a
remote electrical mode of operation, and a paddle operably
coupled to the lever arm and the electrically operable actua-
tor, wherein pivoting movement of the lever arm causes the
paddle to pivot into engagement with a trigger mechanism on
the machine gun in the manual mode of operation, and acti-
vation of the actuator causes the paddle to pivot into engage-
ment with a trigger mechanism on the machine gun in the
remote electrical mode of operation.
15. The weapon mounting system of claim 3, further com-
prising an ammunition canister removably coupled to the
base assembly, a securing device securing the ammunition
canister to the mounting plate, including:
an upper housing;
a handle pivotably supported by the upper housing;
a lower housing having a lower end threadably secured to
one of the ammunition canister and the mounting plate;

asecuring rod supported for axial and rotational movement
within the inner housing and having a lower end thread-
ably secured within the other of the mounting plate and
the ammunition canister; and

a detent mechanism operably coupled to the handle and

configured to secure the handle in a desired angular
position relative to the upper housing.

16. The weapon mounting system of claim 1, wherein the
cradle includes a front end and a rear end, a guide member
supported proximate the front end of the cradle and includes
a track to slidably receive blocks of the machine gun, and a
support shelf supported forward of the guide member and
defining a resting surface to assist in installing the machine
gun on the weapon cradle.

17. A weapon mounting system comprising:

a weapon cradle for releasably coupling to a machine gun;

a carriage operably coupled to the weapon cradle and

defining an elevational axis, the cradle configured to
pivot about the elevational axis;

an ejection collection device operably coupled to carriage,

the ejection collection system including a first side wall,
a second side wall in spaced relation to the first side wall,
the first and second side walls extending downwardly
from the cradle for pivoting movement about the eleva-
tional axis with the weapon cradle, a first adjustable end
wall positioned intermediate the first side wall and the
second side wall, the first adjustable end wall having a
first end coupled to the carriage and a second end con-
figured to move with the cradle, and a second adjustable
end wall positioned intermediate the first side wall and
the second side wall and in spaced relation to the first
adjustable end wall, the second adjustable end wall hav-
ing a first end coupled to the carriage and a second end
configured to move with the cradle, and an opening
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defined at the bottom of the carriage to receive ejected

shell casings from the machine gun.

18. The weapon mounting system of claim 17, wherein the
first adjustable end wall includes a flexible belt including a
first end supported by a first roller rotatably coupled to the
carriage, and a second end coupled to the carriage, and the
second adjustable end wall includes a flexible belt including
a first end supported by a second roller rotatably coupled to
the carriage, and a second end coupled to the carriage.

19. The weapon mounting system of claim 18, wherein the
first and second rollers are spring biased to maintain the
flexible belts in tension.

20. The weapon mounting system of claim 17, further
comprising:

a tubular pintle supporting the carriage and defining a
pintle passageway, the pintle operably coupled to the
carriage and defining an azimuth axis extending perpen-
dicular to the elevational axis, the carriage configured to
rotate about the azimuth axis;

a tubular support post supporting the pintle and defining a
support post passageway; and

wherein the ejection collection device is configured to
direct spent shell casings and links from the machine
gun through an ejection path, the ejection path including
the pintle passageway and the support post passageway.

21. The weapon mounting system of claim 20, further
comprising a base assembly including a base tube supporting
a lower end of the support post and defining a base tube
passageway and a lower exit opening, wherein the ejection
path for the spent shell casings and links from the machine
gun includes the base tube passageway from the support post
passageway to the exit opening.

22. The weapon mounting system of claim 21, wherein the
base assembly includes a mounting plate coupled to a heli-
copter, and the exiting opening is configured to discharge the
spent shell casings and links from the machine gun below the
mounting plate.

23. The weapon mounting system of claim 21, wherein the
support post is inclined relative to the pintle, such that the
lower exit opening is positioned forward of the pintle.

24. The weapon mounting system of claim 21, further
comprising:

a base coupler securing the support post to the base tube,
the base coupler including a plurality of securing
devices, each of the securing devices including:
an upper housing;

a handle pivotably supported by the upper housing;

a lower housing having a lower end threadably secured
to one of the support post and the base tube;

a securing rod supported for axial and rotational move-
ment within the inner housing and having a lower end
threadably secured within the other of the base tube
and the support post; and

a detent mechanism operably coupled to the handle and
configured to secure the handle in a desired angular
position relative to the upper housing.

25. The weapon mounting system of claim 20, wherein the
carriage includes a base including a cylindrical side wall, the
pintle having a cylindrical side wall concentrically received
within the cylindrical side wall of the cylindrical side wall of
the carriage, spaced apart first and second arms supported by
the base, first and second pivot pins support the weapon cradle
intermediate the first and second arms, an elevational limit
stop member supported by at least one of the first and second
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arms, and a pivot plate supported by at least one of the pivot
pins and configured to rotate with the weapon cradle, engage-
ment between the pivot plate and the elevational limit stop
member defining first and second elevational limit positions
of the weapon cradle to limit pivoting movement of the
weapon cradle about the elevational axis.

26. The weapon mounting system of claim 25, further
comprising first and second connecting wings connected to
the weapon cradle and pivotably coupled to the first and
second arms by the pivot pins, a locking pin supported by the
carriage and configured to be received within a first recess of
at least one of the connecting wings to secure the weapon
cradle in a horizontal position about the elevational axis, and
the locking pin configured to be received within a second
recess of at least one of the connecting wings to secure the
weapon cradle in a first depression position about the eleva-
tional axis.

27. The weapon mounting system of claim 20, further
comprising an arcuate azimuth stop member removably
coupled to the pintle, and a projection supported for rotation
with the carriage about the azimuth axis, engagement
between the projection and the azimuth stop member defining
first and second azimuth limit positions of the carriage to limit
rotating movement about the azimuth axis.

28. The weapon mounting system of claim 27, further
comprising first and second locking pins supported for rota-
tion with the carriage, the pintle including first and second
circumferentially spaced openings, the locking pins config-
ured to be received within the openings of the pintle to secure
the carriage in desired angular positions about the azimuth
axis.

29. The weapon mounting system of claim 27, further
comprising a bore sight adjustment device including an arcu-
ate band supported by the carriage, and adjustment screws
configured to adjust the angular position of the projection and
the locking pins relative to the carriage.

30. The weapon mounting system of claim 17, further
comprising a trigger assembly operably coupled to the
weapon cradle, the trigger assembly including a handle, a
lever arm supported for pivoting movement relative to the
handle in response to manual input from a first user in a
manual mode of operation, an electrically operable actuator
configured to actuate in response to remote input from a
second user in a remote electrical mode of operation, and a
paddle operably coupled to the lever arm and the electrically
operable actuator, wherein pivoting movement of the lever
arm causes the paddle to pivot into engagement with a trigger
mechanism on the machine gun in the manual mode of opera-
tion, and activation of the actuator causes the paddle to pivot
into engagement with a trigger mechanism on the machine
gun in the remote electrical mode of operation.

31. A weapon mounting system comprising:

a weapon cradle for releasably coupling to a machine gun;

a carriage supporting the weapon cradle for pivoting move-
ment about an elevational pivot axis;

a pintle supporting the carriage for rotating movement
about an azimuth axis extending perpendicular to the
elevational axis; and

atrigger assembly operably coupled to the weapon cradle,
the trigger assembly including a handle grip, a lever arm
supported for pivoting movement relative to the handle
grip, an electrically operable actuator, and a paddle oper-
ably coupled to the lever arm and the electrically oper-
able actuator, wherein pivoting movement of the lever
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arm causes the paddle to pivot into engagement with a
trigger mechanism on the machine gun in a manual
mode of operation, and activation of the actuator causes
the paddle to pivot into engagement with a trigger
mechanism on the machine gun in a remote electrical
mode of operation.

32. The weapon mounting system of claim 31, wherein the
trigger assembly further comprises a switch to control power
supplied to the electrically operable actuator.

33. The weapon mounting system of claim 32, wherein the
trigger assembly further includes a light configured to be
actuated when power is supplied to the electrically operable
actuator.

34. The weapon mounting system of claim 31, further
comprising a linkage including a coupler secured to the elec-
trically operable actuator and a cross-arm supported above
the paddle, wherein actuation of the actuator pulls the paddle
downwardly into engagement with the trigger mechanism on
the machine gun.

35. The weapon mounting system of claim 31, further
comprising a communication switch supported by the handle
grip.

36. The weapon mounting system of claim 31, wherein the
trigger assembly further includes a frame coupled to the
weapon cradle, and an upper housing supported by the frame,
the upper housing pivotable from a raised position to a low-
ered position to provide access to the weapon cradle.

37. The weapon mounting system of claim 36, wherein the
weapon cradle includes a front end and a rear end, a guide
member supported proximate the front end of the cradle and
includes a track to slidably receive blocks of the machine gun,
and a support shelf supported forward of the guide member
and defining a resting surface to assist in installing the
machine gun on the weapon cradle.

38. The weapon mounting system of claim 31, further
comprising an ejection collection device extending between
the weapon cradle and the carriage, the ejection collection
device including a first side wall, a second side wall spaced
apart from the first side wall, the first and second side walls
extending downwardly from the cradle for pivoting move-
ment about the elevational axis with the weapon cradle and
configured to direct spent shell casings and links from the
machine gun through an ejection path, the ejection path
including the pintle passageway and the support post passage-
way.

39. The weapon mounting system of claim 38, wherein the
ejection collection device further includes a first adjustable
end wall positioned intermediate the first side wall and the
second side wall, and a second adjustable end wall positioned
intermediate the first side wall and the second side wall and in
spaced relation to the first adjustable end wall, an opening
defined at the bottom of the carriage to receive ejected shell
casings from the machine gun and direct the spent shell cas-
ings from the machine gun through the ejection path.

40. A weapon mounting system comprising:

a weapon cradle for releasably coupling to a machine gun;

a carriage operably coupled to the weapon cradle and
defining an elevational axis, the cradle configured to
pivot about the elevational axis;

a tubular pintle supporting the carriage and defining a
pintle passageway, the pintle operably coupled to the
carriage and defining an azimuth axis extending perpen-
dicular to the elevational axis, the carriage configured to
rotate about the azimuth axis;
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a tubular support post supporting the pintle and defining a
support post passageway,

an ejection collection device operably coupled to carriage,
the ejection collection system including a first side wall,
a second side wall in spaced relation to the first side wall,
the first and second side walls extending downwardly
from the cradle for pivoting movement about the eleva-
tional axis with the weapon cradle, a first adjustable end
wall positioned intermediate the first side wall and the
second side wall, the first adjustable end wall having a
first end coupled to the carriage and a second end con-
figured to move with the cradle, and a second adjustable
end wall positioned intermediate the first side wall and
the second side wall and in spaced relation to the first
adjustable end wall, the second adjustable end wall hav-
ing a first end coupled to the carriage and a second end
configured to move with the cradle, and an opening

13
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defined at the bottom of the carriage to receive ejected
shell casings from the machine gun configured to direct
spent shell casings and links from the machine gun
through an ejection path, the ejection path including the
pintle passageway and the support post passageway; and

a trigger assembly operably coupled to the weapon cradle,

the trigger assembly including a handle, an arm sup-
ported for pivoting movement relative to the handle, an
electrically operable actuator, and a lever operably
coupled to the arm and the electrically operable actuator,
wherein pivoting movement of the arm causes the lever
to pivot into engagement with a trigger mechanism on
the machine gun in a manual mode of operation, and
activation of the actuator causes the lever to pivot into
engagement with a trigger mechanism on the machine
gun in a remote electrical mode of operation.
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