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This invention relates to ordnance, and more
particularly to improved gun mount means for
mounting high velocity guns such as aerial can-
non upon aireraft or the like, in such manner as
to be readily adjustable in elevation and azimuth
for target training purposes. .

One of the objects of the invention is to pro
vide an improved gun mount arrangement for
the purpose described which is extremely com-
pact and light in weight and otherwise particu-
larly adapted to be used in mounting guns upon
aircraft or the like. Another object of the in-
vention is to provide an improved mount for
aerial cannon and remote aim control arrange-
ments therefor. Other objects and advantages
of the invention will appear in the specification
hereinafter.

In the drawings:

Fig. 1 is a side elevation of a gun mount and
remote aim control arrangement of the invention,
shown as being carried in the nose portion of an
airplane and mounting a high velocity type can-
non of the anti-tank variety thereon;

Fig. 2 is a front elevation of the gun mount and
aim contrel mechanisms of Fig. 1;

PFig. 3 is a vertical section, on an enlarged
scale, taken through the gun mount mechanism

as along line ITT—IIT of Fig. 2; and

Pig. 4 is a horizontal section, on an enlarged
scale, taken along line IV—IV of Fig. 2.

The invention is illustrated in the drawings as
comprising an improved aim-adjustable gun
carriage mounted in the nose portion 10 of a
bomber type airplane. However, it will be un-
derstood that the gun mount device of the inven-
tion may be employed to advantage when mount-
ing guns upon other types of vehicles, or the like.
In Fig. 1 the mounted gun is designated 12 and is
of the high velocity aerial cannon type for firing
explosive shells in connection with anti-tank
warfare, or the like. The barrel of the gun 12
is shown projecting through a suitably apertured
portion of the mounting vehicle,

The gun carriage of the invention is illustrated
as comprising a bracket designated generally at
{4 which includes a pair of- side plate portions
adapted to embrace the casing of the mounted
gun at opposite sides thereof so as to clamp the
gun upon the bracket 14 while leaving the gun
barrel mechanism to be free to reciprocate rela-
tive to the bracket 14 in response to recoil forces
of the gun firing operation. As illustrated in de-
tail in Pigs. 3-4, the bracket 14 includes a pair of
like side plate portions {6-—16 which carry a
weather shield as illustrated at 1T to encompass
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the gun barrel in the region just ahead of the
axis of elevational aim adjustment thereof. The
side plate portions 16—I16 are formed with oppo-
sitely extending and axially aligned collars
{8—18. The collars 18—I18 are rotatably mounted
by means of corresponding ball bearing devices
20—20 upon g gimbal bracket 22 which encircles
the gun carrying bracket 14 in such manner as
to permit the gun to be rocked about the axis of
the bearings 20—20 for elevational aim adjust-
ment purposes. :

The gimbal bracket 22 carries at opposite side
thereof a pair of like vane type hydraulic mo-
tors designated generally at 25—25. Rach of the
motors 25—25 comprises a housing 26 enclosing
2 vane type piston 28 which is mounted upon
and geared to a cross shaft 30, The outer end
portions of the shafts 30—30 are rotatably
mounted upon the respective motor housings by
bearings 32—32 and sealed by packing devices
34—34 which are held in position by ring nuts
36—36. The inner end portions of the shafts
80—30 are similarly sealed at 38 and are splined
at 39 for geared engagement with similarly
splined portions of the sleeves 18—18 of the gun
carrying bracket.. Thus, it will be understood
that application of fluid pressure force differen-
tials against opposite faces of the motor pistons
will procure corresponding rocking movements of
the gun carrying bracket 14 in vertical directions.
A resilient packing strip-of rubber or the like, as
indicated at 50, is carried within a suitably
grooved portion of the gimbal bracket 22 to ex-
tend therefrom into slide bearing contact against
adjacent outer surface portions of the bracket {7
so as to weather-seal the junction therebetween
without interfering with free elevational aim ad-
justments of the gun relative to the gimbal
bracket 22. To facilitate effective sealing action
at this point of the mechanism the upper and
lower face portions of the shield {1 are arcuately
shaped concentrically of the axis of the bearings
20—20, as indicated at 52—54.

As illustrated in detail in Fig. 3, the gimbal
bracket 22 is provided with a pair of opposite
vertically extending sleeve devices 60—690 at the

‘upper and lower central portions of the bracket

22. The sleeves 60—60 carry thereon corre-
sponding ball bearing devices 62——62 which are
fitted within correspondingly bored portions

- 64—64 of a support frame designated generally at

55

65. Asshown in Fig. 2, the frame 65 encircles the
gimbal bracket 22 and thereby carries the latter
to be freely pivotable thereon about the aligned
vertical axes of the bearings §2—62 to permit for




2
azimuth aim adjustments of the mounted gun
relative to the frame §5. Thus, it will be under-
stood that the frame 68 is adapted to be detach-
ably mounted upon any suitable fixed structure of
the airplane or other vehicle to carry the gun, and
that the gun will thereupon be universally ad-
justable for target training purposes.

A pair of hydraulic motor devices deswnated
generally at 66—66 are fixedly mounted upon the
frame 85 adjacent corresporiding of the bear-
ings 62—62. Each motor 66—66 comprises a seg-
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mental housing §8 enclosing a vane type piston -
18 which is keyed to a cross shaft 72 having its -

~outer end portion mounted upon a bearing 14,
and sealed at 76. The innér end portlon of each-
shaft 12 is sealed at 17 and spiined as'at 18 for
geared connection with correspondingly splined ™

portions of the sleeves 80--68 of the gimbal
bracket 22. Thus, it will be understood that ap-
plication of pressure force differentials at oppo-
site sides of the motor pistons 78—718 will pro-
cure correspondlng rotatlng movements of the
.gun carrying gimbal bracket 22 relatrve to the
frame 65 about the axis of the bearmgs 62—s2
for adjustments of the gun alm in azimuth.
A -pair of like housings 89—89 are mounted by
screws 81 to extend from oppos1te s1des of the
“hracket 22 so asto substant1ally enclose the motor
devices 25—25 to protect the latter from elements
externally of the mounting alrcraft and the side
face portions of the housings 8030 are arcuately
shaped as indicated at 82—82 concentncally of
the vertical axis of rotatlon of the g1mba1 bracket
22.. Resilient weather seal devmes of rubber or
the like are mounted as 1nd1cated at 84 m sult-
ably grooved portions of the frame §5 so as to
extend therefrom in resﬂlent slide bearing rela-
tion against the curved surface portlons 82—-82

of the housings, so as to weather seal the junc-
tion between the housings 82—82 and the frame 4

15

%5 without 1nterre11ng with free 1otat10n of the -

gimbal bracket and gun unit relatwe 1o the frame
$5 for azimuth aim ad;ustment purposes.

- As illustrated in Figs. 1 and 2, a remotely dis-

- posed aim control device for the mounted gun
is designated senerally at 86 to comprise & hy-
draulic pump 92 driven by a motor 93 The out-
put control valve mechanism of the pu.mp is des-
ignated 94, and the control valve actuatlng “stem

is-keyed t0 a cross-bar and hand grip device 95

which is adapted to be manually mampulated
by the gun operator to regulate ﬂow of pressured
fluid from the pump 92 into the gun mount ad-
justment motors 25—66. . It will be understood

that the remote control valve: and pump mecha-'

‘nism -does not comprise subJect matter of the
present invention, and that any suxtable type of
‘hydraulic fluid supply and control means may be
employed to cause the motor dev1ces 2566 to
onerate to adjust the gun mount for elevatlonal
and azimuth aim adJustment purposes For ex~
ample, the type of pump and control shown in
detail in application Serial Number 474,106 of

John. C. Trotter filed January 30, 1943; or of the _
type shown in apphcatmn Serial Number 438,400, 65

of John C. Trotter and LeRoy P. Maurer filed
April 10, 1942 may be employed In ‘any case
it will be understood that suitable fluid conduits
(not shown) will be connected 1o extend between

the control pump mechanlsm and the gun mount..

motor-devices 25—E86 in accord with conventronal
hydraulic pressure transmission practlce

Thus, it will be understood that manual adJust-
“ment of the con trol bar 95 about the vertical axis

-of the stem of the valve o4 wxll :actuate the valve-75.

50

- nel 109, whereby the 16

_structure ‘the power output forces thereof are

mechanism so as to enable the pump 92 to de-
liver pressured fluid to the azimuth control mo-
tors 66—66; whereby the entire gun and gimbal
bracket unit will be caused to rotate relative to
the frame 65 in such manner as to procure azi-
muth aim adjustments of the mounted gun in the
direction of twisting of the control handle 95.

‘Vertical twisting movements of the handle 95
~gbout, the honzontal axis ‘of the cross bar por-

tion thereof will actuaté the valve mechanism
84 so as to cause the motor 92 to deliver pres-

-sured fluid to the motors 25—25 in such manner
-as-to rock the gun carrying bracket 14 about the
“horizontal axes of the bearings 20—28; whereby

to procure elevatlonal aim adjustments of the

‘mmoimted gun in the direction of twisting of the

control handle 85.

A target sight device, as indicated at 98, is
carrled by a bracket 81 which pivots to a frame 83
suspended pivotally from the gun mount frame
65. A pair of links 99—§9 connect. through a
bell cr ank IOD to cause the sight carrying bracket
87, to rock in consonance with vértical rocking
movements of the gun mount bracket M whereby

adJustments of the sun’ aun in synchromsm there-
with.. A camera is mounted as 1ndrcated at 102,
upon the 51ght carrying bracket '97; ‘whereby the
camers, 102is carrled to sight at all times in the
direction of the gun aim to be adapted to record
'the effects of gun fire upon the target. :
TAs mdlcated generally at 105 (Fig. D .an am-
mun1t1on magazrne Tor the mounted gun is car-
ried- by the bracket l4 whereby the magazine

- will be dlsposed in feedlng reglstry with the gun

‘while belng carried as an integral pait of the gun
‘mount mechanism. ‘The magazine i§ 1llustrated
for example to comprise a pair of spaced track
devices 106—107 which are interconnected by

" eross bars ‘188 to ‘provide a frame-like trackway

upon which cartndges 110 may be disposed in
sxde-by-s1de Yelation- to he pulled ‘around” the
trackway by a pelt or: the like carrled ina chan-
nds w111 shde upon ‘the
trackway and be fed uccesswely into the am-
munition feedway port ‘of the gun l2

Thus it will he 1] derstood that the gun mount

"arrangement of the 1nvent10n provides an un-
- usvally compact and light weight gun carriage

which provides fcr un1versa1 aim ad,]ustments
in g ve. control of "the position
r all condxtmns of gun aim

and aim thereof i

,adJustment Because the elevatxon and’ azimuth
‘aiim control motor devices are mounted in paired

ahgnment at’ opp051te srdes of the ‘gun mount

capable of fir

«the gun. m co!

-1 A gun mount and aim adJustment device
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for- ecarrying a gun to fire from a gun battery
device such as an airplane or the like, compris-
ing in combination, a frame adapted to he fixed
upon an apertured portion of said device, a gim-
bal bracket mounted interiorly of said frame by
means of pivot connection devices having aligned
vertical axes and mounting said bracket relative
to said frame at upper and lower portions there-
of, " & -gun mount bracket disposed interiorly
of said gimbal bracket and pivotally mounted
therecn by means of pivot connection devices
having aligned horizontal axes whereby said gun
mount bracket is mounted relative to said gimbal
bracket at opposite side portions thereof, paired
motor devices carried by said frame at upper and
lower portions thereof and geared to said gim-
bal bracket for rotating the latter relative to said
frame, paired motor devices carried by said gim-
bhal bracket at opposite sides thereof and geared
to said gun mount bracket for rotating the latter
relative to said gimbal bracket, power supply
means for energizing said motor devices to pro-
cure elevational and azimuth adjustments of the
gun mount aim, a weather shield device carried
by said gun mount bracket to closely fit upon and
encompass the mounted gun and having outer
side portions thereof curved concentrically of the
axis of pivoting of said gun mount bracket rela-
tive to said gimbal bracket, and weather-seal
means carried by said gimbal bracket to extend
therefrom into slide-bearing weather-sealing re-
lation against said curved surface portions of
said shield.

2. A gun mount and aim adjustment device for
carrying a gun to fire from an airplane or the
like, comprising in combination, a frame adapted
to be fixed upon an apertured portion of the
airplane or the like, a gimbal bracket mounted
interiorly of said frame and mounting said brack-
et' relative to said frame at upper and lower por-
tions thereof, a gun mount bracket disposed in-
teriorly of said gimbal bracket and pivotally
mounted thereon whereby said gun mount brack-
et is mounted relative to said gimbal bracket at
opposite side portions thereof, a motor device
carried by said frame and geared to said gimbal
bracket for rotating the latter relative to said
frame, a motor device carried by said gimbal
bracket and geared to said gun mount bracket
for rotating the latter relative to said gimbal
bracket, power supply means for energizing said
motor devices to procure elevational and azimuth
adjustments of the gun mount aim,; and weather
shield devices carried by said gun -mount bracket
and said gimbal bracket to closely fit upon and
encompass respectively the mounted gun and one
of said motor devices and having guter side por-
tions thereof curved concentrically of the axis of
movement thereof.

3. A gun mount and aim adjustment device
comprising in combination, a rectangular frame
disposed to stand substantially vertically, a gim-
bal bracket mounted interiorly of said frame by
means of paired first pivot connection devices
having vertically aligned axes and mounting said
gimbal bracket relative to said frame at upper
and lower end portions thereof, a gun mount
bracket disposed interiorly of said gimbal bracket
and pivotally mounted thereon by means of
paired- second pivot connection devices having
horizontally aligned axes whereby said gun mount
bracket is mounted relative to said gimbal brack-
et at opposite side portions thereof, said gimbal
bracket having splined sleeve devices extending
integrally from its upper and lower end portions
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concentrically of sald first pivot connection de-
vices, a pair of motor devices carried by said
frame respectively at upper and lower portions
thereof, each of said motors having a correspond-
ing splined drive shaft portion thereof slip-fitted
into and geared to a corresponding said gimbal
bracket sleeve device for rotating said gimbal
bracket relative to said frame, said gun mount
bracket having splined sleeve devices extending
integrally from its opposite side portions concen-
trically of said second pivot connection devices,
a second pair of motor devices carried by said
gimbal bracket. respectively at opposite sides
thereof, each of said second pair of motors hav-
ing a corresponding splined drive shaft portion
slip-fitted info and geared to a corresponding
said gun mount bracket sleeve device for rotat-
ing said gun mount bracket relative to said gim-
bal bracket, and controlled power supply means
for selectively energizing said pairs of motor de-
vices and simultaneously energizing the motors
of each pair thereof to procure elevational and
azimuth adjustments of the gun mount aim.

4. A gun mount and aim adjustment device
comprising in combination, a frame, a gimbal
bracket mounted upon said frame by means of
paired first pivot connection devices having ver-
tically aligned axes and mounting said gimbal
bracket relative to said frame at upper and lower
end portions thereof, a gun mount bracket dis-
posed interiorly of said gimbal bracket and piv-
otally mounted thereon by means of paired sec-
ond pivot connection devices having horizontally
aligned axes whereby said gun mount bracket is
mounted relative to said gimbal bracket at oppo-
site side portions therecf, said gimbal bracket
having spline connection devices extending inte-
grally from its upper and lower end portions con-
centrically of said first pivot connection devices,
a pair of motor devices carried by said irame re-
spectively at upper and lower portions thereof,
each of said motor devices having a correspond-
ing drive portion spline connected to a corre-
sponding said gimbal bracket spline connection
device for. rotating said gimbal bracket relative
to said frame, said gun mount bracket having
spline connection devices extending integrally
from its opposite side portions concentrically of
said second pivot connection devices, a second
pair of motor devices carried by said gimbal
bracket respectively at opposite sides thereof,
each of said second pair of motor devices having
a corresponding drive portion spline connected
to a corresponding said gun mount bracket spline
connection device for rotating said gun mount
bracket relative to said gimbal bracket, controlled
power supply means for selectively energizing
said pairs of motor devices and simultaneously
energizing the motors of each pair thereof to pro-
cure elevational and azimuth adjustments of the
gun mount aim, and weather shield devices car-
ried by said gun mount bracket and said gimbal
bracket to closely fit upon and encompass respec-
tively the mounted gun and one of said motor
devices and having outer side portions thereof
curved concentrically of the axis of movement
thereof,

5. A gun mount and aim adjustment device
comprising in combination, a frame, a gimbal
bracket mounted upon said frame by means of
g first pivot means, a gun mount bracket, a sec-
ond pivot means mounting said gun mount brack-
et upon said gimbal bracket, said gimbal bracket
having a splined sleeve device extending inte-
grally from an end portion thereof concentrically
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of said first pivet means, a first moter device
carmed by sald frame and having a splined drive
shaft portion slip-fitted into geared connection
to said gimbal bracket sleeve device for rotating
said gimbal bracket relative to said frame, said
. gun mount bracket having a splined sleeve deviee
extending integrally therefrom concentrically: of
said second pivot means, a second motor device
carried by said gimbal bracket and having g cor-
responding splined drive shaft portion  slip-
fitted into geared connection to said gun mount
bracket sleeve device for rotating said gun mount
bracket relative to said gimbal bracket, controlled
power supply means for selectively energizing
said motor deviees to procure elevational and azi-
muth adjustments of the gun mount aim and
weather shield devices carried by said gun mount
bracket and said gimbal bracket to closely fit
upon and encompass respectively the mounted
gun and said first motor device and having outer
-side portions thereof curved esncentrically of the
axis of movement thereof.

6. A gun mount and aim adjustment device
eomprising in combination, a rectangular frame
disposed to stand substantially vertically, a rec-
‘tangular gimbal bracket mounted interiorly of
said frame by means of paired first pivet connee-
tion devices having yertically aligned axes and

gimbal brack.e.t and pivotally mount,ed,t.he.reen
by means of paired secend pivof connection de-
vices having horizontally aligned axes whereby
said gun mount bracket is mounted relative to
said gimbal bracket at opposite side portions
thereof, said gimbal bracket having spline eon-
nection devices extending from its upper and
lower end portions concentrically of said first
pivot connection deviees, paired vane type hy-
draulic motor devices carried by said frame at
upper and lower portions thereof and disposed
flatwise thereagainst and having corresponding
splined drive shaft portions slip-fitted .into

geared connections to said gimbal bracket sleeve -

devices for rotating said gimbal bracket relative
to said frame, said gun mount bracket having
splined sleeve devices extending from its oppe-
site side portions concenfrically of said second
pivot connection devices pair’ed yane uype hy-
bxac.ket at opposite sides th_er,e,o,f. and disposed
flatwise thereagainst and having corresponding
splined drive shaft portions slip-fitted into geared

eonnections to said gun mount bracket sleeve de- -
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wees for rotating said gun mount bracket rela-
tive to said gimbal bracket, controlled power sup-
ply means for seleetively energizing said pairs of
metor devices and simultaneously energizing the
motors of each pair thereof to procure elevational
and azimuth adjustments of the gun mount aim,
and weather shield devices carried by said gun
mount bracket and said gimbal bracket to closely
fit upon and-encompass respectively the mounted
gun and one. of said motor devices and having
outer side portions thereof curved conecentrically
of the axis of movement thereof.

7. A gun mount and aim adjustment device
comprising in combination, a frame, a gun mount
bracket plvot means mounting said gun mount
bracket upon said frame, said bracket having
a gplined sleeve device extending from an end
portion . thereof concentrically of said pivot
means, a motor carried by said frame and hayv-
ing a drive shaft portion thereof splined and slip-
fitted into geared connection to said bracket
sleeve device for rotating said bracket relative
to said frame, said motor comprising a pressured
fluid supply casing of flat sector form and g vane
type piston-oscillatable within said casing, means
for controlling fiow of pressured fiuid to said mo-
tor to procure a,dJustments of the gun mount
aim, and weather shield devices carried by said
gun mount bracket and said gimbal bracket to
closely fit upon and encompass respectlvely the
mounted gun. to said motor device and having
outer side portions thereof curved concentrically
of the axis of movement thereof.

8. A gun mount and aim adjustment device
comprising in combination, a frame, a gun mount
bracket, pivot means mounting said gun mount
bracket upon said frame, said bracket having
a-splined connector extending from an end por-
tion thereof concentrically of said pivot means,
a fluid pressure motor comprising a casing of flat
seetor form and a vane type piston oscillatable
within said casmg and a sphned shaft integral
with said piston and extending therefrom into
slip-fitted geared connection with said bracket
splmed connector, means for controlling flow
of pressured fluid to opposite sides of said motor
piston to proeure adjustments of the gun mount
aim, and weather shield devices carried by said
gun mount. bracket and said gimbal bracket to
c,lg_sely fit. ypon and encompass respectively the
mounted gun to. said metor device and having
outer side portions thereof curved concentrically
of the axis of movement thereof.

LE ROY F. MAURER.
JOHN C. TROTTER.



