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This invention relates to movable machine gun 
mounts for aircraft. 
The gun mount is particularly adapted for use 

in military aircraft wherein a ccckpit is pro 
5 vided for a gunner. The gun is adapted for 

universal aiming and firing, so that a maximum 
Sphere of fire is afforded. In the past, it has been 
customary to provide a track, ring or swivel upon 
which the gun may be mounted for universal 
movement, the gunner being required to move 
around within the cockpit in order to aim the 
gun. This method of aiming was satisfactory 
when aircraft moved at relatively slow speeds, 
but with the modern military aircraft, capable" 

15 of high Speed, it becomes increasingly difficult for 
the gunner to manipulate the gun by hand, and 
to . Withstand the pressure of wind on himself 
and on the gun, making it difficult for him to 
move the gun and to aim properly. This inven 

20 tion provides a seat for the gunner and a sup 
port for the gun mounted on the seat. The 
seat is carried for swinging movement in a yoke, 
so that a wide range of elevation is provided for 
firing of the gun, the gunner and gun moving 

25 together. This yoke, in turn, is swivelled on a 
suitable pintle fixed to the aircraft, so that the 

: Seat and gun may be moved through a full 360° 
in azimuth. Suitable means readily available to 
the gunner, is provided for locking the seat with 

30 the gun in any position of elevation or azimuth. 
As in the normal gun installation, the gun is car 
ried for limited universal movement with respect 
to its support, so that by moving himself in the 
seat, the gunner may cover a relatively small 

35 sphere of fire without moving the seat and gun 
Support. Where the aiming point changes ma 
terially, the gunner may move the whole seat and 
mount readily, to train the gun on the new aiming 
point. In addition to the broad arrangement 

40 of the gun mount, improved features are en 
bodied in the invention for stowing the gun and 
for adjusting the height of the gun to accommo 
date gunners of Varying stature. Improved 
means is likewise embodied in the gun support 

45 and adapter so that the gun may be moved in 
elevation and azimuth regardless of the attitude 
of the gun mount and Seat as a Whole. 
Objects of the invention are: 
(a) To provide a composite gun mount includ 

50 ing a gunner's seat and gun support; 
(b) To provide a gun mount that is universally 

movable over a wide sphere of fire, both in ele 
vation and azimuth; 

(c) To provide a gun mount in which the air 
55 forces upon the gunner and mount are substan 

(C. 89-3.5) 
tially balanced regardless of the position of ad 
justment of the gun mount; 

(d) To provide convenient means for detach 
ing the gun and its adapter for stowing within 
the aircraft; 5 

(e) To provide convenient means for adjusting 
the height of the gun and its adapter to accom 
modate the gun for gunners of varying stature; 

(f) To provide a unitary and readily available 
means for locking the gun mount in any position 
of adjustment in elevation or azimuth; 

(g) To provide resilient means adapted to be 
Overcome by physical exertion on the part of the 
gunner for holding the gun mount in a normally 5 
level position of adjustment; 

(h) To provide convenient means whereby the 
gunner may manually traverse the gun in eleva 
tion or azimuth, and 

(i) To provide a gun adapter having an auxil 
iary sphere of fire in elevation and in azimuth 20 
regardless of the position of the gun mount as 
a whole. 

Further objects will be apparent from a read 
ing of the subjoined specification and claims, and 
from a consideration of the accompanying draw- 25 
ings, in which: 

Fig. 1 is an elevation, partly broken away, of an 
aircraft including the gun mount of this in 
vention, showing the gun mount in a normally 
level position, and also in alternative elevated 30 
positions, and the gun in a stowing position; 

Fig. 2 is a section through the gunner's cockpit 
of the aircraft showing the gun mount in alterna 
tive positions for lateral gun fire in different 
phases of elevation; 35 

Fig. 3 is a side elevation, on an enlarged scale, 
of the gunner's seat forming part of the gun 
mount; 

Fig. 4 is a rear elevation of a portion of the 

O 

gunner's seat shown in Fig. 3; 40 
Fig. 5 is an enlarged section on the line 5-5 

of Fig. 3; 
Fig. 6 is an enlarged section on the line 6-6 

of Fig. 4; 45 
Fig. 7 is a section on the line 7-7 of Fig. 6; 
Fig. 8 is a section on the line 8-8 of Fig. 6; 
Fig. 9 is an enlarged section on the line 9-9 of 

Fig. 3; 
Fig. 10 is a section on the line O-O of Fig. 9; 50 
Fig. 11 is a side elevation, partly in section, of 

the gun support and adapter forming part of the 
gun mount; 

Fig. 12 is a rear elevation of the gun support 
and adapter; and 



2 
Fig. 13 is a section on the line 

Fig. 1. 
Referring principally to Figs. 1 and 2, a por 

tion of an aircraft fuselage 5 has formed therein 
5 a gunner's cockpit 6, having an upper cockpit 

opening S. Centrally disposed on the floor 8 of 
the cockpit is a rigid pintle 9 upon the vertical 
axis of which is a yoke 20 mounted for swivelling. 
The pintle, referring briefly to Figs. 3, 4 and 9, is 

10 provided with a vertical shaft 2, while the yoke 
20 is provided with bearing sleeves 22 engaging 
the shaft. The pintle 9 is provided with an 
abutment 23 against which the lower Surface of 
the yoke 2 is adapted to rest, and the upper end 

l3 of the shaft 2 is provided with a sleeve 28 fas 
tened thereto by a bolt 25 to hold the yoke 20 
against upWard translation on said shaft. 

Referring now to Figs. , 2, 3 and 4, the yoke 20 
comprises a substantially horizontal portion 26 

20 having upwardly turned arms 27 at the upper ends 
of which are arranged aligned pivots 28. A seat 
29, preferably of the bucket type and having a seat 
recess 30 to accommodate the service type of seat 
parachute, is provided at central points on the 

25 sides of the seat with aligned bearings 3, adapted 
to engage the pivots 28, thus allowing the seat 29 
to be Swung in a vertical plane about said pivots. 
It will be noted that the axis of the bearings 3 
is So located that it passes through substantially 

30 the center of gravity of the swinging portion of 
the gun mount with the gunner seated and with 
the gun mounted, as will hereafter be described. 

Centrally, along the lower forward edge of the 
Seat, as at 32, is firmly mounted a socket 33. A 

35 reinforcing member 38, carried by the seat 29, 
is provided to brace the socket 33 with the bear 
ings 38, this reinforcement 34 being a substan 
tially U-shaped member slanted from the bear 
ings 3 around the forward lower edge of the 

40 seat 29. The seat is also provided with a suit 
able safety belt 35 which may be adjusted in the 
conventional manner by the gunner to hold him 
firmly in a seated position (shown in Fig. 3). 
By the mechanism thus far described, it is 

A 3-3 of 

45 apparent that the seat 29, with the yoke 20, is. 
free to swivel about the vertical axis provided by 
the pintle 9, and that the seat 29 is free to swing 
about a substantially horizontal axis provided by 
the pivots 28. The gunner, when seated, may 

50 swivel or swing the seat to any desired attitude 
by use of a toe rail 36. By pressing on the toe 
rail with his foot, the seat 29 may be tilted or 
swung rearwardly. By pressing laterally against 
the toe rail, the seat and yoke may be swivelled 

55 on the pintle 9. To enable the gunner to quick 
ly recover from a tilted attitude to a substantially 
horizontal attitude, a resilient rubber chord 37, 
or its equivalent, is provided between the seat 29 
and the lower portion of the yoke 26). This chord 

to 37 is anchored to a suitable bracket 38 on the 
lower portion of the yoke 28 and thence passes 
around the pulley 39 mounted at the bottom of 
the socket 33, to a suitable anchor 40 on the bot 
tom of the seat 29. When the seat is tilted, the 

65 chord 37 is tensioned, tending to resiliently urge 
the Seat toward a level attitude. 

Referring now to Figs. 1, 2, 3, 6, 7, 8, 9 and 10, 
the mechanism for locking the seat 29 in any of 
the Several possible positions of SWinging or swiv 

70 elling adjustment, will be described. A bracket 
4 is firmly attached to the upper end of one of 
the yoke arms 27, this bracket extending for 
Wardly and upwardly so that its forward end 82 
is conveniently within reach of the gunner re 

5 gardless of the tilt of the seat 29 with respect to 

dog 4, whereupon the link 49 is inactive. 
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the yoke 2. At the end 42 of the bracket (3, is 
a pivot 33 on which is carried for oscillation, a 
handle 48. The handle carries a pair of pins 35 
spaced Substantially equally on opposite sides of 
the pivot 33. The bracket 4 is also provided 
with a pivot 46 adapted to carry a dog 4 for os 
cillation, said dog having a pin 48 for the mount 
ing of a pair of links 89 and 50. The outer ends 
of the links 49 and 50 each have formed therein 
elongated slots 5 and 52, each engaging one of 
the pins 65. When the handle is in a central po 
sition, shown in Fig. 6, the links 89 and 5 are 
untensioned, and allow the dog 4 to drop to its 
lower extreme position. When the handle 44 is 
rocked about the pivot 43, in a counterclockwise 

10 

15 
direction, as shown in Fig. 6, the link 39 is ten 
sioned, rotating the dog in a counter-clockwise 
direction about its pivot 36; simultaneously, the 
link 50 is moved with respect to its pin 65, but, by 
virtue of the slot 52, it rides free of the pin and 
has no stopping effect upon movement of the dog. 
Conversely, if the handle 64 is moved in a clock 
wise direction, the link 50 is tensioned, raising the 

Thus, 
by oscillating the handle 64 in either direction, 
the dog A is actuated. This dog engages a pawl 
53, which is in turn adapted to engage in any 
one of several notches 54 carried by a quadrant 
55 affixed to the side of the seat 29. A spring 56 
is arranged to hold the pawl 53 in an engaging 
position with said quadrant, oscillation of the 
handle 86 serving to disengage the pawl from the 
quadrant to allow tilting or swinging of the seat. 
Movement of the handle 68 in either direction for 
unlocking the seat with respect to the yoke 20, 
is a distinct convenience and improvement, if it is 
realized that when the gunner has tilted the seat 
to a position of high elevation, his normal reac 
tion would be to pull the handle 86 toward him. 
This enables him to unlock the seat and control 
the rate of its downward Swinging. Conversely, 
if he wishes to tilt, the seat to a high elevation 
from a level position, his normal reaction would 
be to push on the handle 48, which would allow 
him to unlock the seat and tilt it to any desired 
angle. 
Within a guide 5 in the handle A8, a plunger 

58 is adapted to slide, said plunger projecting 
above the handle 84 to enable its depression 
against a suitable spring 59. The plunger 58 is 
connected by a flexible control cable 6 to a bell 
crank 6, shown in Fig. 9, pivoted as at 62 to the 
yoke 20. The free end 63 of the bell crank 6 en 
gages within an opening in a pin 64, normally 
urged downwardly by a spring 65. The pin 64 
slides in a guide 66 carried by the yoke 26. A plu 
rality of openings 6 are arranged circumferen 
tially in the upper portion 23 of the pintle 9, 
within any one of which openings the pin 64 is 
adapted to engage. When so engaged, the pin 
locks the yoke from rotation about the pintle 9. 
Withdrawal of the pin 66 from any one said open 
ing 6, is effected by depressing the plunger 58 
carried by the handle 44, by virtue of the connec 
tion effected by the control cable 60 and the bell 
crank 6. Thus, the gunner has under his im 
mediate control the locking of the seat 29, as it 
may be rotated in azimuth about the pintle. It 
Will be noted here that the handle & 3 with the 
plunger 58, forms a unitary control by the use of 
which the gunner may lock the seat in any posi 
tion of Swinging or elevation, and swivelling or 
azimuth. 
Now referring to Figs. 1, 2, 11, 12 and 13, the 

gun Support and adapter, and their respective 
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relationship to the operation of the gun mount, 
will be described. A support 70, comprising a 
square tube, as shown in Fig. 13, is adapted to 
be inserted in the socket 33 carried by the seat 29. 
The Square tube is used so that the Support may 
not turn in the Socket; obviously other shapes 
might be used. A latch 7 hinged on the support 
70 is adapted to engage a projection 72 on the 
Outside of the socket, said latch being provided 
with a handle 73 for its release. Insertion of the 
support to within the socket 33 allows auto 
natic engagement of the latch holding it firmly in 
place. The latch may be released by the handle 
73 for withdrawal of the support. A member 74, 
comprising a section of Square tubing adapted to 
telescope within the support 70, carries at its 
upper end a boss 75 from which a pair of spaced 
arms 76 and 77 slant forwardly and upwardly. 
The outer ends of the arms 76 and 77 are pro 
vided with upturned portions 78 and 79 pro 
vided with pivots 80 and 8 adapted to carry a 
yoke 82 for swinging about the horizontal axis 
provided by the pivots 80 and 8. Centrally in 
the yoke 82 a vertical pivot 83 is provided, which 
carries a gun adapter 84. The adapter 84 has 
suitable fittings 85 and 86 engageable with the 
machine gun 87. By the construction thus far 
described, assuming that the support 70 and the 
seat 29 are locked from tilting or Swivelling, it is 
apparent that the gun 87 and the adapter 84 
may be traversed in azimuth about the pivot 83 
to an extent limited only by interference of the 
adapter 84 with the yoke 82. Likewise, the yoke, 
with the gun and adapter, may be swung in ele 
vation. These motions of which the gun is 
capable are useful for aiming in a limited Sphere 
of fire and provide mechanism such that the gun 
may be traversed when, as shown in position E, 
Fig. 2, it is pointed downwardly over the side of 
the aircraft. It is believed that provision for 
traversing the gun when pointed downwardly 
over the side of an aircraft is a novel feature 
which has not been provided for in previous gun 
mounts. As well as the position mentioned, the 
gun has universal action for aiming in the limited 
sphere of firing in any attitude in which the gun 
mount, including the seat 29 and the Support T0, 
may be placed. For instance, position B, Fig. , 
allows relatively level rearward firing; position C 
allows elevated rearward firing; position D allows 
relatively level lateral firing; position E allows de 
pressed lateral firing; and position Fallows ele 
wated lateral firing. The gun may be turned to 
fire from either side of the aircraft and also for 
wardly, simply by swivelling the mount. 

TProvision for stowing the gun is afforded by 
means of a spring clip 87', in which the barrel 
of the gun may be snapped when not in use, as 
shown in dotted lines in Fig. 1. The clip 87' is 
carried by the support 70, So that the gun, the 
member 74, and the Support C may all be re 
moved as a unit from the socket 33 and stowed 
in the aircraft, as in position A, to allow the 
gunner to engage in other duties which he may 
be called upon to perform, without having the 
gun in his Way. 
The mechanism shown in Fig. 11 is provided 

for adjusting the height of the member 74 with 
respect to the support 70, whereby gunners of 
different height or stature may adjust the mem 
ber 74, carrying the arm TT, the adapter 84 and 
the gun 87, so that said assembly is convenient 
for proper manipulation of the gun. This adjust 

5 ment may also be used for raising the gun for high 

3 
angle fire, or for lowering the gun for firing over 
the side of the cockpit. Said mechanism com 
prises a keeper 88 slidable laterally in a guide 89 
carried by the member 74. The keeper is urged 
Outwardly by a spring 90 to engage in One of sev 
eral openings 9 provided in the wall of the Sup 
port O. The keeper 88 is provided with a slot 
within which is held a pin 92, while a slide 93, 
having an angled notch 94 is adapted to engage 
said slot and said pin 92 in such a manner that 
when the slide 93 is moved upwardly, the keeper 
88 is forced inwardly to disengage the opening 9. 
A handle 95 conveniently pivoted as at 96 to an 
upper portion of the member 74, carries a rod 97 
for raising or lowering the slide 93. In order to 
alleviate unnecessary effort in raising and lower 
ing the member 74 with the gun and other auxili 
ary apparatus mounted thereon, a spring 98 is 
nested within the support 70 in such manner that 
it constantly resiliently urges the member 74 from 
the support O. The gunner may readily move 
the member 74 up and down, engaging the keeper 
88 within any suitable opening 9. 
Between the arms 76 and 77, a pair of hooks 99 

is arranged to be turned for engagement with the 
rearward end of the gun adapter 84 when it may 
be desired to temporarily hold the gun in a fixed 
position with respect to the support and seat. 
By the above description, it will be seen that a 

gun mount having an extreme universality of 
movement is made possible, and that, particular 
ly by the arrangement of the pintle 9, the 
yoke 20 and the seat 29, the gun mount as a 
whole may be installed in a cockpit of no greater 
than usual dimensions. It is known to be old 
in the art to provide a seat type gun mount capa 
ble of swivelling and Swinging, but such prior 
mounts have been bulky and have required ex 
tensions in the aircraft fuselage, enlarged cock 
pits and the like which, in the present type of 
high speed military aircraft would be most un 
desirable, as Such enlargements and the like would 
interfere materially with the aerodynamic ef 
ficiency of the aircraft. It will also be apparent 
that by the location of the Swinging axis 28 
about which the seat 29 may tilt, the air forces 
against the gunner and gun are substantially 
balanced. For instance, if the gun mount is in 
the position shown in Fig. 2, air pressure from the 
aircraft slipstream will address the gun and the 
gunner in substantially equal amounts on each 
side of the pintle axis, enabling the gunner to 
easily turn the gun mount in any direction. If 
the seat be tilted upwardly a substantial amount, 
as shown in dotted lines in Fig. 1, the gun and 
its support are elevated, and as such elevation 
takes place, the gun Sweeps upwardly to lie sub 
stantially over and in line with the pintle axis; 
at the same time the gunner tilts below the coam 
ing of the cockpit, so that he is out of the slip 
stream. Thus, the gun mount may be rotated 
about the pintle axis to any desired degree with 
out air forces interfering with such movement. 
Traversing and elevation of the gun mount may 
be effectively accomplished by the gunner re 
gardless of the attitude of the gun mount, and 
locking of the mount in any position of traverse 
or elevation may be readily and easily accom 
plished by the locking mechanism and its con 
trols as described. 
While I have described my invention in detail 

in its present preferred embodiment, it will be 
obvious to those skilled in the art, after under 
standing my invention, that various changes and 
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4. 
modifications may be made therein without de 
parting from the spirit or Scope thereof. I aim 
in the appended claims to cover all such modi 
fications and changes. 
What is claimed is: 
1. In aircraft, a gunner's cockpit, a substan 

tially vertical pintle centrally located on the floor 
of said cockpit, a substantially U-shaped yoke 
mounted for swivelling on said pintle, aligned 
pivots at the ends of the arms of said yoke, a seat 
SWingable about said pivots and suspended there 
from, lying between said arms, a support adapted 
for carrying a gun, mounted on said seat, means 
for locking said yoke in any swivelling position 
on Said pintle, means for locking said seat in any 
Swinging position in said yoke, and a unitary de 
Vice carried on an arm of said yoke for controlling 
both said locking means to permit of their selec 
tive operation. 

2. In an aircraft gun mount including a seat 
adapted for Swivelling and tilting, means for con 
trolling the Swivelling of said seat, means for con 
trolling the tilting of said seat, and a device 
for operating both said controlling means includ 
ing a bracket, a member pivoted to said bracket, 
mechanism for operating said tilting control 
means upon movement of Said member about its 
pivot, a plunger carried by said member, and 
mechanism for operating said swivelling control 
means upon movement of said plunger with re 
spect to said member. 

3. In an aircraft gun mount, in combination, a 
yoke, a seat pivoted to the upper ends of said yoke 
for Swinging, a pulley mounted for rotation on 
Said seat, and a resilient flexible member attached 
to Said seat, passing over said pulley and attached 
to said yoke for resiliently urging said seat toward 
One extreme of its Swinging motion. 

4. In an aircraft, a gun mount comprising a 
yoke adapted to swivel on said aircraft, an angu 
larly swingable seat pivoted to said yoke above the 
seat level and lying between the arms of said yoke, 
and a bracket on said yoke having a handle by 
which a gunner may manually Swing said seat to 
any angular position, in any Swivel position of 
said yoke, said handle having mechanism asso 
ciated thereWith to enable said gunner to lock 
said yoke in any swivelling position and to lock 
said seat in any Swinging position. 

5. In aircraft, a support, a pair of spaced hori 
zontal pivots carried thereby, a seat carried by 

2,090,079 
Said pivots for Swinging in a substantially vertical 
plane, a member rigidly carried by said support 
and having a handle pivoted thereto, said handle 
being within easy reach of an occupant of said 
seat whereby such occupant may move said seat 
With respect to said support by exerting pressure 
on Said handle, locking means for locking said 
Seat in any available angular position relative to 
Said support, and means connecting said locking 
means with said handle, said locking means being 
operated by moving said handle about its pivot. 

6. In aircraft, a support having spaced pivots, 
a gunner's Seat SWingable about said pivots, a 
member carried by said support convenient to said 
gunner, Said Seat With the gunner being Swingable 
by pressure imposed by the gunner on said mem 
ber, locking means for locking said seat in any 
SWinging position, and a handle for operating said 
locking means pivoted to said member, said handle 
having a central locking position and unlocking 
positions on either side of said central position. 

7. In an aircraft gun mount including a seat 
adapted for swiveling and tilting, means for con 
trolling the swiveling of said seat, means for con 
trolling the tilting of said seat, and a unitary 
device for operating both said controlling means 
including a member movable in one direction for 
Operating said tilting control means and a second 
member carried by the first member, movable 
relative to the first member for operating said 
Swiveling control means. 

8. In a seat type gun mount for aircraft, in 
combination, said aircraft having a cockpit for 
Said mount, a relatively short Substantially ver 
tical pintle mounted centrally on the floor of Said 
cockpit, a substantially U-shaped yoke the bottom 
thereof being centrally journalled on said pintle 
whereby said yoke may swivel thereon, Substan 
tially horizontally aligned pivots carried respec 
tively on the upper ends of the upstanding arms 
of said yoke, a seat having side plates journaled 
in said pivots for permitting Swinging of said seat 
in a substantially vertical plane, said Seat lying 
between the yoke arms and over Said pintle, a 
gun carrying support fixed to the edge of Said seat 
and extending substantially vertically therefrom, 
and a reenforcing member extending from said 
side plates adjacent said pivots, downwardly and 
inwardlv, for holding said gun carrying Support. 

CEMI G. RMBACH. 
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