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8 Claims.

This invention relates to improvements in
armament for aircraft, and more particularly to
improvements concerned with control of the fir-
ing operation of machine guns mounted upon air-
craft or the like, , ' '

The invention contemplates an improved
method and means for controlling a machine gun
mounted upon an airplane or other armed vehicle
having structural elements thereof projecting
into the normal range of the gun fire, whereby
the gun fire is automatically interrupted when-
ever the gun is trained upon the vehicle project-
ing elements to prevent damage to the latter.

One of the objects of the invention is to provide
an improved means for the purpose described
which is simple and rugged and positive in ac-
tion. Another object of the invention is to pro-
vide a device of the character described which is
adapted to positively restrict the gun firing op-
eration, as required, without interfering with
free movement of the gun throughout the entire
available range of training adjustment thereof.
Other objects and advantages of the invention
will appear from the specification hereinafter.

In the drawings:

Fig. 1 is a fragmentary side elevation of an
airplane having a flexibly mounted machine gun
arranged to be fired generally toward the rear of
the airplane; , : ‘

Fig, 2 is a section taken substantially along
line II—1I of Fig. 1: :

Fig. 3 is a side elevation of the machine gun
of Fig. 1, showing portions of the gun mounting
and gun fire int
vention;

Fig. 4 is a transverse elevation of a portion of
the gun fire interrupter device of Fig. 3;

Tie. 5 is a section taken substantially along
line V—V of Fig. 4, showing the machine gun in
adjusted positions; and :

Tig, 6 is a fragmentary section taken substan-
tially along line VI—VI of Fig. 3.

The drawings illustrate the invention in con-
nection with a machine gun 8 which is mounted
within a cockpit @rclosure |2 of an airplane
fuselage 14. The airplane empennage vertical
fin and rudder structures are indicated at 16,
and the horizontal tail surfaces are indicated
at 18, '

The gun {0 is illustrated as being mounted at
onposite sides theteof upon a pair of bearer tubes
29 by means of slide connections adjacent oppo-
site ends of the bearer tubes in such manner
that the gun {0 will be reciprocable longitudinal-
1y upon the bearer tubes for recoil shock absorb-

errupting ‘mechanism of the in- .
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ing purposes, in the presently customary man-
ner. The bearer tubes 20 are pivotally mounted
upon & guh mount trunnion yoke 22 by means
of bolts 24 which engage opposite arm portions
of the trunnion yoke 22 with corresponding
brackets 26 extending rigidly upwardly from the
pearer tubes 20 at opposite sides of the gun.
Thus, the gun and bearer tube unit 20—29 is piv-
otally mounted upon the trunnion yoke 22 for ro-
tation about a horizontal axis 25 extending
transversely of the longitudinal axis of the gun
18, so that the gun 10 is free to be rocked about
the axis 25 extending through the bolts 24—24
for elevational adjustments of the gun; while
at all times the gun is free to reciprocate longi-
tudinally relative to the bearer tubes 20 for recoil
shock absorbing purposes.

" The trunnion yoke 22 extends upwardly and
in longitudinal continuation of a gun mounting
column 36 and the yoke 22 is mounted upon the
column. 30 by means of a rotation connection de-
vice 32 so as to be rotatable relative thereto about
5 vertical axis 33. Thus, the gun !0 is arranged
to be free to be rotated about the axis 23 for
traverse or azimuth adjustments of the gun in
accordance with aiming requirements. The post
30 is mounted fo extend rigidly from a cradle
shaft 34 which is supported by means of a pair
of spaced stationary bearings 36 mounted upon
corresponding stationary supporting elements 31
of the airplane structure, so that the shaft 34 is
disposed with its longitudinal axis of rotation 33
substantially parallel to the thrust axis of the
airplane. Thus, the gun support column 30 is
pivotable about an axis extending longitudinally
of the airplane, and the gun [0 is thereby
adapted to be swung from its solid line central
position of Fig. 5 to either side thereof as illus-
trated by broken lines in such manner as to be
adapted to fire around the vertical tail surface
structure 16 of the airplane. Preferably, a coun-
terweight arm 38 is arranged to extend rigidly
from the shaft 24 in diametrically opposed rela-
tion with respsct to the column 30 so as to coun-
terbalance the weight of the gun (8 when ro-
tated to either side of its upright central posi-
tion.

.. To forestall gunnery damage to the tail struc-
ture of the airplane through inadvertence of the
gunner while attempting to shoof toward the
rear and as close as possible to the tail strue-
ture thereof, a gun fire control device is pro-
vided in the form of a templet 40 which is sta-
tionarily fixed to a suitable fixed portion 42 of
the airplane structure and is arranged to cooper=~
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ate with a tracer device indicated generally at 50
to cause the gun firing operation to be inter-
rupted whenever the gun is aimed at the air-
plane structure. For this purpose the templet
4G is generally of spherical segmental form; hav-
ing an inner concave surface 52 developed about
a radius center indicated at 54 which lies in
the extension of the axis of rotation of the
cradle shaft 34, A tracer finger 56 is swivelly
connected at one end to the cradle shaft 24

by means cf a ball and socket joint connection

device §8; the center of rotation of which co-
incides with the point 54. The tracer finger:56
carries at its opposite end a contact portion 58

which is round nosed and ‘spring pressed into

sliding contact with the templet surface 52. In-
termediately of its ends the tracer finger 56 is
- pivotally suspended- at opposite sides thereof by
means of a bolt connection 68 to one end of a
push-pull-torque link 62 which extends upward-
ly therefrom into yoked connection by -means of
bolts ‘64 with: corresponding -oppositely -extend-
ing portions of the brackets 26.  The bolt con-
nections 2464 -are so relatively -arranged that
the distance between the axes of pivoting -de-
fined by the connections 24 and 64 is-equal to-the
distance between the axes of the connections 58
and &8 of the tracer, and thus a parallelogram
motion device is ‘provided. The link £2 is so
longitudinally dimensioned :and the connections
€4 are sovertically positioned that whenever.the
gun 10 is aimed in the region of the .intersection
of the median plane of the empennage group and
the axis of rotation .35 the tracer contact por-
tion-58 will be disposed on' the line of the. axis
of rotation 85 of the cradle shaft 34. Hence, if
the gun 18 is: maintained in .sighting relation
upon the said region . of intersection .while being
swung about the -axis 3% of the cradle shaft 34

the tracer tube 58 will simply rotate about -the :

line of ‘the axis &5 of rotation of the.cradle shaft
34 and thus the contact portion 59 will simply ro-
tate against the center of the templet 40. How-
ever, any displacement .of the line of the gun
sighting away from the region of intersection.re-
ferred to will cause the . contact portion .59 to
be similarly displaced relative to the center of
the-templet -40. )

The inner surface.portion 52 of the templet 40
is illustrated .as being formed of electrical con-
ductive material and is electrically .connected to
a conductor &6 forming a-portion of the .circuit
which controls -the firing operation of the gun
i9. The contact portion 59 is .alse formed of
electrical conductive material and .is-electrically
connected -to another conductor 87.which forms
another portion of the gun fire control circuit,
so that whenever the tracer portion 59 contacts
a -conductive portion of the templet surface 52
the electrical circuit to the .gun trigger . control
solenoid is closed, providing the.gunnexr’s control
device is .in .firing condition. .As illustrated in
Fig. 4, the templet surface 52 is provided with a
mask of electrically insulating substance as at 68,
and the mask §8 is so shaped as.to resemble
generally the silhouette of the airplane empen-
nage structure as viewed from the gunner’s cock-
pit. Thus, whenever the tracer portion 59 rides
over the mask 88 the electrical circuit to the gun
control solenoid is .automatically broken, and
consequently . whenever the gun 0 is aimed at
the tail structure of the airplane the.gun is auto-
matically .prevented from firing even though the
gunner may inadvertently have the gun fire con-~
trol switch.in operative position.
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It will be understood that the mask 68 will be
so formed and proportioned as to provide any
desired factor of safety with respect to clear-
ances between the line of gun fire and the air-
plane tail structure, and that the mask 68 will
include vertically and laterally projecting por-
tions ‘corresponding: to the silhouette of the em-
pennage structural elements of the airplane as
viewed from directly behind the gun from any
position thereof which is made possible by the
flexible mounting arrangement mechanism upon
which the gun is mounted. It will also be under-
stood that the electrically conductive character-
istics of the mask 68 and the remaining portion
of the templet surface 52 may be reversed, if

-desired, and that any other suitable form of

tracer action responsive control mechanism may
ke employed in-lieu of the electrical circuit re-
ferred to, and that the tracer device will in any
event be arranged to be. operative to: interrupt
the gun firing operation whenever the gun is
sighted toward the airplane empennage or wing
or other projecting -structure to be protected.

It is also contemplated that in lieu ‘of the
single gun mount as illustrated :and described
hereinabove in connection with the gun fire con-
trol device of the invention, any desired form
of plural gun unit .may be employed in connec-
tion with the .invention. For example, a twin
gun unit comprising a pair of parallel guns may
be mounted upon the column 30 to be carried
thereby as in the manner of the single gun {8
of the drawings, .and in such case .a pair of
corresponding tracer elements similar to the
tracer device 58—589 will be suitably mounted
upon corresponding swivel connection devices so
as to extend in substantially parallel relation
and to cooperate with the templet 48 to.individu-
ally control the fire of the corresponding guns,
as .in the manner previously described herein-
above.

Although only one form of the invention has
been shown .and described in detail, it will he
apparent to those skilled in the art that the in-
vention is not solimited but that various changes
may be made therein without departing .from
the spirit of the invention or the scope of the
appended claims.

What is claimed is:

1. An  aircraft, a gun adjustably mounted
thereon for aiming purposes, said -aircraft having
a positionally fixed structure facing :said gun
under certain conditions of gun-aim adjustment,
said .gun-being mounted upon a-shaft extending
substantially toward said fixed structure, -said
shaft being rotatable about .its longitudinal ‘axis
and said.gun being pivotally mounted relative to
said shaft about an axis intersecting said shaft
longitudinal axis and.about-another axis disposed
transversely of said second mentioned axis, a
tracer finger swivelly connected at-one end to-an
end portion of -said shaft and extending there-
from toward said fixed structure, a templet fixed
upon said aircraft and having an .inner surface
bortion of spherical form engaging the free end
of -said finger in abutting relation and centered
upon the position -of intersection of said shaft
longitudinal axis and said second mentioned axis,
link means connecting at one of its ends ‘with
said gun at.a position.spaced .from the axes of
said pivotal .mountings .and connecting .at the
other of its-ends with said finger at a position
spaced .from said swivel connection so as to cause
said finger to -move relative to said templet -in
accord with movements of said .gun relative to
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the direction of said fixed structure, said templet
being provided with complementing electrically
condiicting and electrically insulative surface
portions contoured to correspond to the outline of
said fixed structure as viewed from the position
of said gun and adapted -to register with said
finger to provide in cooperation therewith elec-
trical circuit make and break means arranged to
control the firing of said gun.

"9 An aircraft having a positionally fixed struc-
ture portion, a shaft mounted-upon-said aircraft
to extend substantially toward said fixed struc-
ture portlon and to be rotatable about its longi-
tudinal axis, & gun mount post carried by said
‘shaft to extend therefrom in a transverse direc~
tion and to be rotatable about an axis substan-
tially intersecting the longitudinal axis of rota-
tion of said shaft, a gun mounted upon said gun
mount post so as to be pivotable relative thereto
about an axis extending in a direction transverse

- to 'the direction of the axis of rotation of said

gun mount post relative to said shaft, a tracer
finger swivelly connected at one end to an end
portion of said shaft and extending therefrom
toward said fixed structure portion, a templet

fixed upon said aircraft and having an inner sur-

face portion of spherical form engaging the free
end of said ﬁnger in abutting relation and cen-
tered tpon the position of- intersection ‘of said
shaft  longitudinal axis and said second men-
tloned axis, link means connecting at one of its
ends with said gun at a position spaced from the
axes of said pivotal mountings and connecting at
the other of its ends with said finger at a position
spaced from said swivel connection so as to cause
said finger to move relative to said templet in
accord with movements of said gun relative to the
direction of said fixed structure portion, said
templet being provided with complementing elec-
trically conductive and electrically.insulative sur-
face portions contoured to correspond to the out-
line of said fixed structure portion as viewed from
the position of said gun and adapted to register
with said finger to provide in cooperation there-
with electrical circuit make and break means ar-
ranged to control the firing of said gun.

3. An aircraft having a positionally fixed struc-
ture portion, a shaft mounted upon said aircraft
to extend substantially toward said fixed struc-
ture portion and to be rotatable about its longi-
tudinal axis, a gun mount post carried by said
shaft to extend therefrom in a transverse direc-
tion and to be rotatable about an axis substan-
tially intersecting the longitudinal axis of rota-
tion of said shaft, 2 gun mounted upon said gun
mount post so as to be pivotable relative thereto
about an axis extending in a direction transverse
to the direction of the axis of rotation of said
gun mount post relative to said shaft, a tracer
finger swivelly connected at one end fo an end
portion of said shaft and extending therefrom
toward said fixed structure portion, a templet
fixed to engage the free end of said finger in
abutting relation, link means connecting at one
end with said gun at a position spaced from the
axes of said gun and gun mount post pivotal
mountings and connecting at the other end with
said finger at a position spaced from said swivel
connection so as to cause said finger to move
relative to said templet in accord with movements
of said gun relative to the direction of said fixed
structure portion, said templet being provided
with complementing electrically conductive and
electrically insulative surface portions contoured
to correspond to the outline of said fixed struc-
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ture portion as viewed from the positlon of said:
gun and adapted to register with said finger to-
provide in cooperation therewith electrical cir-
cuit-make and break mezans arranged to control
the firing of said gun. :

4, An aircraft having a positionally ﬁxed struc-:
ture portion, a shaft mounted upon said aircraft
to extend substantially toward said fixed strue--
ture portion and to be rotatable about its longi-
tudinal axis, a gun mount post carried by said
shaft to extend therefrom in a transverse direc-
tion and to be rotatable about an axis substan-
tially intersecting the longitudinal axis of rota-
tich of said shaft, a gun mounted upon said gun
mount post so as to be pivotable relative thereto: .
about an axis extending in a direction transverse
to the direction of the axis of rotation of said gun
mount post relative to said shaft, a tracer finger
swivelly connected at one end to an end portion:
of ‘said shaft and extending therefrom toward:
said fixed stricture portion, a templet fixed to
engage the free end of said finger in abutting
relation, link means connecting at one' end with
said gun at a position spaced from the axes of
said gun and gun mount post pivotal mountings
and connecting at the other end with said finger
at' a position spaced from said swivel connection
<0 as to eause said finger to move relative to sald
templét in accord with movements of said gun-
relative to the direction of said fixed structure
portion; said templet being provided with tracer
finger contact surface portions contoured to cor-
respond to the outline of said fixed structure por-
tion as viewed from the position of said gun and_
adapted ‘to register with said finger to provide in
cooperatmn therewith actuating: means arranged
to control the firing of said gun.

5. An aircraft having a positionally fixed
structure portion, a shaft mounted upon said
aircraft to extend substantially toward said fixed
structure portion and to be rotatable about its
longltudmal axis, a gun mount post carried by
said shaft to extend therefrom in a transverse
direction and to be rotatable about an axis sub-
stantially intersecting the longitudinal axis of
rotation of said shaft, a gun mounted upon said
gun mount post so as to be pivotable relative
thereto about an axis extending in a direction
transverse to the direction of the axis of rota-
tion of said gun mount post relative to said shaft,
a tracer finger swivelly connected at one end to
an end portion of said shaft and extending
therefrom toward said fixed structure portion, a
templet fixed upon said aircraft and having an
inner surface portion of spherical form engaging
the free end of said finger in abutting relation
and centered upon the position of intersection of
said shaft longitudinal axis and said second men-
tioned axis, link means connecting at one of its
ends with said gun at a position spaced from the
axes of said pivotal mountings and connecting
at the other of its ends with said finger at a posi-
tion spaced from said swivel connection so as to .
cause said finger to move relative to said templet
in accord with movements of said gun relative
to the direction of said fixed structure portion,
said templet heing provided with tracer finger
contact surface portions contoured to correspond
to the outline of said fixed structure portion as
viewad from the position of said gun-and adapted
to register with said finger to provide in coopera-
tion therewith actuating means arranged to con-
tro! the firing of said gun.

8. An aircraft, a gun adjustably mounted
thereon, said aircraft having a fixed structure
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portion facing said gun under cértain conditions

of gun adjustment, said gun being mounted upon-

a shalt extending substantially toward said fixed
structure portion, said shaft being rotatable about
its longitudinal axis and said gumn being pivotally
mounted relative to said shaft about:  -an ' axis

intersecting - said . shaft longitudinal axis and-

about another axis -disposed transversely -of; said
second mentioned- axis, & tracer finger: swivelly

connected-at ons end o an end portion: of said:-

shait angd extending therefrom toward said fixed
structure portion, a templet fixed: upon said air-
craft and. having -an -inner surface portion of

spherical form engaging the free end of said finger:

in abutting relation and eentered upon the posi-
tion- of intersection of said shaft longitudinal

axis and said second mentioned axis, link means.

connecting at one of its ends with-said gun at a

position spaced from the- axes of.sald pivotal.

mountings and connecting- at.the other of its
ends with said finger at a position spaced from
said swivel connection 50 as te cause said finger
to move relative to-said templet in accord with
movements of said gun relative to the direction
of said fixed structure portien, said templet being
rrovided with tracer finger contact surface por-
tions contoured to correspond to the outline of
said fixed -strueture vortion as viewed from the
position of said gun and. adapted to register with
s&id: finger to provide in cooperation therewith
actuating means arranged to. control the firing
of said gun.

In combmatlon a support 8. gun mount
1ost connected: to.extend from said support while
being pivotable relative to said support about twe

intersecting axes, & gun mounted upon said post.

to be pivotable relative thereto about an. axis
extending in a direction. transversely of one of
said. piveting axes of said gun mount post, a gun

fire -control templet: of spherically curved form,
fixed to said support so as to be .centered sub-.

stantially upon the intersection of said axes of
piveting of said gun mount post relative to said
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support, a gun fire-control tracer mounted upon
an arm -extending. into swivel connection with
said support at substantially the position of inter-
section of said axes:of pivoting of said gun mount.
post relative to said support, said tracer being
disposed to slidably abut said templet for actua-
tionr thereby to control firing operations of sajd
gun, and means operable by aiming mevements
of sald gun to displace said tracer. relative to said
templet in- direct relation.to the aiming move-
ments of  said gun.

. 8. In combination, .a support a ‘gun mount,,
”Jost connected to extend from . said support while:
being pivotable relative to said support : about
twe intersecting axes, a-gzun mounted.upon said.
post to be:pivotable, relative thereto.about an:
axis extending in a direction transversely of -one.
of said pivoting axes of said gun mount post, a.
gun fire -control templet of spherically curved.
form.fixed to said. support so as to.be centered
substantially upon the intersection of said axes
of pivoting of said gun mount post relative to
said support, a gun fire control tracer mounted
upon an arm -extending into swivel connectmn
with said support at substantially- the posmon
of intersection of said axes .cf pivoting. of said
gun mount post relative to said support,.said
tracer being disposed to-slidably abut said tem-~
plet for actuation thereby to control firing opera-
tions of said gun, and means operable by aiming
movements of said gun to swing said tracer so
as to displace the abutting end portion thereof
relative to said templet in direct relation to the
aiming movements of said gun, said gun support
including structural portions. extending into the
range of fire of said gun, and said templet includ-
ing a silhouette pattern portion corresponding
substantially to the silhouctte of said extending
structural portions as viewed from the Position
of said gun and adapted to cooperate with - said
uracer when in registr v therewith to mterrupt

he fire of said gun,
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