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This invention relates to gun supports and
more particularly to machine gun supports
to be employed on military airplanes. The
means I employ, however, are adaptable to
a great number of other uses, such as the
mounting of motion picture cameras, tele-
scopes, and other apparatus which requires
to be trained upon moving objective. It is
not restricted to use in airplanes and may
properly find its fullest development in places
where space is at less premium than in the
cockpit of an airplane.

It is in airplanes, however, and with ma-
chine guns that my preferred embodiment of

» the invention is concerned. Military air-

planes of the pursuit type have until recently
been of single seater design and have been
particularly vulnerable from the rear, so
much so that the primary battle tactics be-
tween planes of this character have hitherto
consisted of attempting to get above and be-
hind the enemy plane. The attempt to do
this generally results in the opposing planes
chasing each other in a spiral with the ulti-
mate advantage going to the airplane with
the greater climbing ability. Such tactics
are not tried in combat between a pursuit
plane and a two seatef or observation plane
which is customarily equipped with a rear
firing gun capable of limited motion in lateral
and vertical planes. In spite of the heavier
armament of the two seater plane in the past
it was usually at a disadvantage in combat
with a pursuit plane because of the greater
speed and climbing ability of the latter.

At the present time, however, owing to im-
provements in power plant and in aerody-
namic design of airplanes it is practicable to
build a bi-place plane with all the speed and
power of the one place machine, and it is
therefore probable that the pursuit plane of
the future will be a two seater carrying addi-
tional armament in the form of a rear firing
gun. This gun may be any of a number of

5 types or calibers depending upon the mission

of the plane in which it is placed.

Tn some of the fighting planes of the past
in which a rear firing weapon was used it was
mounted upon a ring which framed the gun-
ner’s cockpit. In order to operate this gun

1931, Serial No. 551,182.

the gunner was usually obliged to stand and
was often forced into awkward and dangerous
positions. While standing the force of the
slip stream against his body prevented accu-
rate aim and during any acrobatic or aero-
batic evolutions he was compelled to cease
firing. Even under favorable conditions he
was seldom able to sight the gun and was
ordinarily compelled to rely on tracer bullets
to direct his fire. »

An object of my invention is so to combine
the gunner’s seat and the gun support that the
gunner may remain seated at all times with
the sights of the gun always in line with his
eyes, except at such times as he elects to fire
at extreme angles and rely upon tracer bullets
to indicate the direction of his fire. Another
object is to permit the gunner to fire at ex-
treme elevations without leaving his seat to
squat under his gun. A further object is to
so construct the entire seat and mount that a
minimum target is presented to enemy fire,
and a minimum air resistance is caused by the
weapon.

Other objects are apparent or will be re-
ferred to hereinafter.

Referring to the drawings Figure 1 is a

cut away longitudinal view of part of the:

fuselage of an airpane in which my inven-
tion has been installed, taken on the line 1—1
of Figure 3 looking in the direction of the
arrows: :

Figure 2 is a sectional view greatly en
larged taken through the anchor plate of
Figure 1 at the line 2—2.

Figure 3 is a sectional view of my inven-
tion taken along the line 3—3 of Figure 1
looking in the direction of the arrows.

Figure 4 is a plan view of the invention
in place in the fuselage of an airplane.

Tigure 5 is a side view of a modification of
my mounting adapted to shoot through a
hole in the bottom of the fuselage.

In the drawings an airplane fuselage 10 is
fitted with a seat 11 shown facing rearwardly.
This seat is of the conventional bucket type
but may be of any suitable kind. It is piv-
otally mounted in a U frame or swing 12 so
that it may turn freely within certain limits
with respect to the swing. The turning

60

85

70

75

80

90

95

100



2

" movement is limited only by interference of

10

15

20

25

30

35

~ably made a part thereof, projects a socket

40

45

‘50

65

86

Cpy

the seat or of its occupant’s legs with arms
13 of the swing 12. In a pursuit plane or
any fast plane in which the fuselage is nec-
essarily narrow such interference is un-
avoidable but where space is not at a pre-
mium the arms of the swing may be readily
constructed to permit unrestricted turning.
The seat 11 is mounted by suitable means as a
worm (not shown), and nut 19 affixed to the
swing 12 to prevent it from becoming dis-
mounted when the airplane is flying in a

inverted position. . :

The swing 12 is suspended by its arms 13
which are movably pinned by bolts 14 to
suitable supports such as stanchions 15 pref-
erably part of the supporting structure of the
fuselage. The swing 12 may oscillate for-
ward or backward through an arc having the
pins 14 as a center and the arms 13 as radius.
In order to prevent a swinging motion where

none is wanted an arcuate fin 16 is affixed to

the floor 17 of the cockpit and en its upper
surface is mounted an anchor plate 18 posi-

tioned to afford a rough working clearance

between its surface and the lowermost
of the swing 12. v

At spaced intervals along the plate 18 are
apertures 20 designed to receive a locking
plunger 21 which 1s movable in a sleeve 22 at-
tached to the exterior of the nut 19. The
plunger 21 may be raised. or lowered by op-
eration of a hand lever 23 which moves in a
slotted quadrant 24, and is connected by suit-

point

able linkage 25 to the plunger 21. A spring

(not shown) may be used to return the
plunger to its locking position.
Out of the base of the seat 11, and prefer-

26 adapted to receive an arm 27. Suitable
clamping means such as nuts 28 are provid-
ed on the socket 26 to enable the arm 27 to be
firmly clamped therein. At the upper end of
the arm 27 is a suitable fitting 29 to receive
a machine gun 80 and its conventional mount-
ing 31 which permits free movement of the
gun in a wide range of positions.
Preferably the points of support of the
‘arms 13 of the swing 12 are designed to come
as nearly as practicable on a line passing
through a point slightly above the center of
gravity of the seat, its support, its occupant,
and the gun and its support. 'When thus po-
sitioned it requires only slight effort of the
gunner to swing the seat and gun right or
left or to swing the entire ensemble back-
ward or forward, assuming of course that the
locking pin 21 has been lifted out of engage-
ment with any of the holes 20 in the plate
18. 'To assist the gunner in maneuvering his
seat I have provided rungs or foot rests 32

within easy reach of his feet and he will find -

it possible to make use of these to change his
position no matter what the position of the
airplane in the air.
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Figure 5 shows a modification which may
be usefully employed on some types of fight-
ing airplanes either for offensive or defen-
sive work. In this modification the arm 27
is made relatively short to readily permit
the depression of the muzzle of the gun to an

angle which will allow of shots being fired

through an opening in the under side of the
fuselage (not shown) at an enemy who would
ordinarily be in a “blind” or inaccessible
spot. In raking fire upon ground troops
without the necessity of diving this type of
mounting should be useful.

It is hardly necessary to point out that in
the preferred form the arm 27 is so propor-
tioned as to bring the gun 80 into such posi-
tion relative to the gunner that the sights
will normally be in line with his eye when
he is comfortably seated and the gun held in
normally horizontal position as shown in
Figure 1. ,

In operation the gunner takes his place in
the seat 11 with his legs on either side of the
fin 16 and his feet upon the rungs or steps 32.
He is facing the rear and his gun is pointing
directly at his vertical stabilizer or rudder
(not shown). The modus operandi may best
be illustrated by assuming certain tactical
conditions. If an overtaking target appears
to the rear, somewhat below, a little to the
right, climbing slightly and considerably
out of range, the gunner would swing his
seat a trifle to the left to bring his weapon
in line with the target, and lift upon his hand
grips thereby depressing the muzzle of his
gun until it rests upon the top of the fuse-

-Tage, the limit of its downward movement,

and wait for the target to climb into the line
of sight. As an alternative he might signal
his pilot to climb more steeply thereby mak-
ing ‘it possible to obtain greater absolute de-
pression of the weapon and cover the target,
which, having come into line, is held in the
field of his sights by shifting the position
of the gun sligtﬁtly with the hand grips.

-If in a series of zooms in which it loses
distance but gains altitude the target gets
above the gunner, he pulls the gun into its
most comfortable position, releases the lock-
ing pin 21 and pushes on one of the rungs 32
with his foot thereby swinging his seat for-
ward and elevating the muzzle of his gun.
He may keep his target covered, his eyes
always in line with his sights by moving the
gun on its mount and following with his head
for slight variations of position. The over-
taking target may get close enough to be
afraid of long range shots and begin to zig
zag. It can still be covered by movement of
the gun on its mount and slight changes of
the gunner’s head position.

The gunner’s plane, to avoid fire from. the
pursuer, might zig zag, zoom, dive, or per-
form other evolutions causing a great rela-
tive movement in ‘the position of the target,
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in which case the gunner by swinging his
seat from side to side and combining the up
and down movement of his swing with the
side to side movement of his seat is enabled
to keep the target covered.

If a target should approach head on, in
other words, from the gunner’s rear, he
might learn of its presence from the fire of
his pilot and look to see on which side it will
pass. He would then turn his seat as far as
possible and swing the gun to the practical
limit of its sidewise movement. He can not
easily look through the sights in this posi-
tion and his aim must be governed by his
observation of the path of his tracer bullets.

If the gunner becomes aware of a target
diving upon him from above, he may push
himself back to obtain the maximum aimed
elevation of his piece, and in this position he
may get aimed sidewise play for the weapon
by turning the seat in the swing.

Ability to direct aimed bursts to either
side at an angle of from 45° to 60° from the

- longitudinal and unaimed fire sideways to
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angles exceeding 90° might result in the
abandonment of spiral fighting tactics.

In peace time the seat may be swiveled to
face forward and the rear cockpit will not
differ materially from that of the ordinary
tandem two seater.
and its support would be dismounted from
the seat. :

Having thus briefly explained the nature,
operation, uses and advantages of the in-
vention, I do not intend to be limited to the
exact form disclosed, which is, perhaps, one
of its most restricted embodiments. Many
modifications of the invention suitable for
adaptation to environment permitting great-
er latitude of action will readily occur to
those skilled in the art.

I claim:

1. A swivel seat having a support for a
firearm, a swing supporting said ‘seat, and
means to enable the occupant to utilize the
swivel and the swing to keep the firearm
trained upon a moving object.

2. A U frame having side members and a
cross member, a seat rotatably mounted in the
cross member -between said side members, a

support for machine guns and the like affixed -

to said seat and rotatable therewith, and
means associated with said side members to
swingably suspend said frame.

3. A U frame having side members and a
cross member, a seat rotatably mounted in
the cross member between said side members,
a support for machine guns and the like af-
fixed to said seat and rotatable therewith,
means associated with said side members to

swingably suspend said frame, and means op--

_erable by the occupant of said seat to hold
the frame in any r ~sition throughout the are
‘of its swing.

4. A U frame having side members and a

For comfort the gun

3

cross member, a seat rotatably mounted in the
cross member between said side member, a
support for machine guns and the like affixed
to said seat and rotatable therewith, means
associated with said side members to swing-
ably suspend said frame, and means associ-
ated with said seat to lock the frame in any
desired position in the arc of its swing.

5. In combination with a cockpit having

side walls, a U shaped member therein swing-

able longitudinally thereof having arms piv-
oted to said walls, a seat pivoted in the base
of the U member and rotatable with respect
thereto, and a support for firearms and the
like extending upwardly and forwardly of
said seat. »

6. In combination with a cockpit having
side walls, a U shaped member therein swing-

able longitudinally thereof having arms piv-

oted to said walls, a seat pivoted in the base
of the U member and rotatable with respect
thereto, a support for firearms and the like
extending upwardly and forwardly of said
seat, and means to lock said U member in any
position in the arc of its swing.

7. In combination with a- cockpit having

'side walls, a frame pivoted in the said walls

and swingable longitudinally of said cockpit,
a seat rotatably mounted in the base of said
frame, a support for firearms and the like
rigidly affixed to said seat, and means con-
trolled from said seat to lock said frame at
any point in the arc of its swing.

8. In an airplane cockpit and the like hav-
ing side members, a U shaped swinging mem-
ber pivotally mounted therein, a seat rotat-
ably mounted within the arms of the U mem-
ber and swingable therewith, said seat hav-
ing a forward and upward projection adapted
to support a machine gun and the like, and
means associated with said seat operable by
the occupant to lock the seat in any desired
position in the arc of its swing. .

9. Inan airplane cockpit and the like hav-
ing side members, a U-shaped member piv-
oted therein and swingable longitudinally of
said cockpit, a seat rotatably mounted within
the arms of said swingable member and
swingable therewith, and means attached to
said seat for supporting a machine gun and
the like, the whole being so proportioned that
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the center of gravity of the apparatus and -

its occupant is only slightly below the axis
of the swing.
In testimony whereof I have signed this

specification. :
LEROY R. GRUMMAN.
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