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5 Claims.

This invention relates to improved mounting
and magazine devices for aerial automatic guns.
One of the objects of the invention is to provide
an improved means for mounting a relatively
heavy caliber gun upon an airplane wing or the
like. Another object of the invention is to pro-
vide an improved method and means for feed-
in a relatively heavy caliber automatic gun
when mounted upon an airplane wing or the
like. Other objects and advantages of the in-
vention will appear from the specification here-
inafter.

. In the drawings:

Fig. 1 is a fragmentary plan of an airplane wing
showing a gun and ammunition magazine of the
invention mounted thereon;

Fig. 2 is a typical sectional view through the
wing of Fig. 1 showing the gun and magagzine
thereof in side elevation;

Fig. 3 is a horizontal section through the
magazine of Figs. 1 and 2;

Fig. 4 is a vertical section thereof taken sub-
stantially through the plane of line 4—4 of Fig. 3;

Fig. 5 is a diagrammatic view in side elevation
of operative elements of the magazine in maga-~
zine-filled - position;

Fig. 6 is a view corresponding to Fig. 5 but
showing the operative elements thereof in posi-
}J;ions corresponding to magazine-empty condi-
ion;

Fig. 7 is a schematic plan view of another form
of actuating mechanism of the magazine; and

Fig. 8 is a schematic side elevation of the
mechanism of Fig. 7.

The drawings illustrate a gun {8 of the so-
called cannon type mounted below an airplane
wing panel desighated generally by the numeral
12. The gun is mounted upon the wing structure
by means of forward brackets {4 and 16 connect-
ing to wing spar elements, and adjacent its rear
end the gun is attached to the wing by means
of a bracket {8, thus providing a two-point sus-
pension system. A fairing 28 is indicated as be-
ing provided to substantially enclose the body of
the gun {8 in a streamline casing. A clip and
empty cartridge case ejection chute 22 is pro-
vided through the fairing 28 below the gun 10
to permit discharge of gun ejected cartridge cases
and cartridgze clips into the airstream below the
wing.

The ammunition magazine of the invention is
designated generally by the numetral 39 and com-
prises a box-like casing of arcuate plan form (Fig.
3) so as to conform to the naturally curving
configuration in plan view of a train of cartridges
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arranged in side-by-side relation, due to the
tapering sectional form of . the cartridges. The.
magazine casing includes opposed side wall plates
32 and end plates 34 and 38, respectively, and
top and bottom plates 37 and 38, respectively. ‘A
pair of opposed upper and lower tracks 40 and
42, respectively are arranged within the maga-
zine casing to provide in cooperation with the
adjacent top and bottom wall plates 37 and 38
storage passageways for cartridges 44 when dis-
posed in side-by-side relation within the passage-
ways and transversely of the longitudinal axis of
the container. A roller 46 is mounted within the
casing by means of a shaft 48 and bearing blocks
50; the roller 46 being disposed transversely of
the interior of the casing adjacent one end there-
of and in spaced relation from the adjacent end
plate 34 so as to provide therebetween & revers-
ing direction passa@eway in open communication
at its opposite ends with the upper and lower pas-
sageways described hereinabove.

The bottom plate 38 is provided with a cartridge
outlet spout 52 adjacent the end of the con-
tainer opposite to the location of the roller 46;
and the cartridge passageways described herein-
above and the spout 52 are so arranged and di-
mensioned as to be adapted to receive a continu-
ous train of cartridges in freely roliable relation
upon adjacent supporting elements so that the
cartridges may be fed out of the spout 52 in a
continuous side-by-side stream. . The lower end
of the spout 52 is arranged in communication
with the cartridge receiver device of the gun 10
in such manner that the gun feed pawl mecha-
nism is adapted to move the cartridges one at
a time from the bottom portion of the spout
52 into the gun. It will be understood that in
lieu of the arrangement of the spout 52 illus-
trated herein, the spout 52 may be provided so as
to direct the issuing cartridges in any desired
direction from the magazine during the gun feed-
ing operation. For example, in the case of small
caliber gun installations, it may be preferred to
dispose the gun within the airplane wing struc-
ture and to arrange the magazine at one side of
the gun so as to feed directly thereinto. In such
case the spout 52 will extend laterally from an
end portion of the magazine casing, and the
structural elements of the magazine will be rear-
ranged %o accommeodate this mode of operation.

To provide continuous feeding of the cartridges
44 from the magazine into gun feeding position
at the bottom of the spout 52, a novel spring actu-
ated mechanism is arranged to force the train

_of cartridges 44 to move through the U-shaped
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combination passageway of the magazine. For
this purpose a cartridge follower device &0 is pro-
vided in the form of a unit of three rollers joined
together in articwated manner by means of links
62 in such manner as o be adapted to move as
a unit through the upper portion of the passage-
way of ‘the magazine and thence around the
pulley 46 and through the lower portion of the
passageway of the magazine so as to push the

train of cannon cartridges stored in the maga-~

zine toward the spout 52, ‘
As illustrated in Figs. 3-6, the follower 60 is

0y

arranged to be actuated for cartridge feeding - -

purposes by means of a flexible cable 65 con- -
nected to the furthermost trailing roller thereof -

by means of a looped connection §7. The cable
is thence threaded about the roller 48.so as to

return thereunder toward the outlet end of the:
magazine to provide a return strand 68 of the-
cable which is threaded under an idler pulley 10 2

. mounted . -within the container casing. From
the idler pulley. the strand 68 threads abouf. a
large pulley T2 which is rotatably mounted upon.
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abutment 82 will be forced to the left as viewed

.in the drawings from the position of Fig. 5 to-

ward the position of Fig. 6, and because of the
cable-pulley arrangement of the device the ex-
tending movements of the springs 100 will be
multiplied so as to cause the follower unit 68 to
move throughout the entire range of the car-
tridge track portions of the magazine toward the
final magazine-empty position indicated in
Fig. 6.

.Thus, an ammunition magazine of compact

‘and structurally simple form has been provided

which: is particularly adapted for use in connec-
tion with relatively restricted spaces, such as in

- airplane wing structures or the like, and it will

be understood that the mechanism of the maga-

~zine is adapfed to supply a continuous feed of

.a shaft 14 which is fixed upon the casing struc- .

ture so as to extend transversely  therewithin., -

From the pulley 12 the cable extends in a reverse
direction in the form of a strand 76 which in turn
threads about. a. pulley 18 carried by a shaft 80,
and the pulley 18 is thus rotatably mounted upon
an abutment 82 which is slidably mounted be-
tween the cartridge track devices 49 and 42,
From the pulley 18 the cable moves in again in
reversed direction in the form of a strand 84

which leads to a pulley 86 which is alse rotatably --

mounted upon the fixed shaft 74. From the :

pulley 86 the cable extends in the form of a
strand 88 to another pulley 90 which is also ro-
tatably carried by the shaft 80 upon the abut-
ment device 82.
extends in the form of a strand 92 fo a point of
fixed connection 94 with a second abutment de-
vice 96 which is fixedly mounted within the
magazine casing so as to remain stationary
throughout the operation of the device. :

~_The abutment devices 82 and 96 are each pro-
vided, as shown in Figs. 3 and 4, with four later-
erally extendmg bosses 98 providing- location
means for corresponding end ‘portions of - coil
springs §100 which are arranged to extend be-
tween the opposed abutment devices §2 and 96
and to exert compression forces therebetween
tending to move said. abutment devices apart.
Thus, when the abutment device 82 is moved to a
position adjacent the fixed abutment device 98,
as illustrated diagrammatically in Fig. 5, the
springs 100 are compressed and the cable is re-
laxed so as to enable the follower unit 60 to be
disposed at the upper right hand end of the mag-

. From the pulley 99 the cable .
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azine in-Figs. 3-6. Thus, in this condition of -

- the spring actuated mechanism, a load of cannon
cartridges may be trained within the magazine
to fill the passageways above and below the
spring mechanism and around the roller 46 as
explained hereinabove, and the forces exerted by

the springs 108 are then transmitted from the .

‘abutment devices through the cable and pulley
gystem in such manner as to urge the follower
unit .66 to press against the upper end of the
‘train of cartridges sc as to urge it to move from

right to left as viewed in the drawings, thereby .7

feeding a constant supply of ecartridges through
the spout 52 to the gun as the cartridges are suc~-
cessively removed from the spout by the gun
feed pawl mechanism. . It will be understood that
during operation of the spring mechanism the
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“through the spout 52.

ammunition to the associated gun and to carry
a relatively large volume of ammunition while
utilizing only a relatively small amount of space.

To load the magazine of the inverition~ it is
preferred to move the magazine from the air-

‘plane wing and to place it in upside-down at-

titude for feeding of new cartridges thereinto
A crank device is prefer-
ably arranged in conjunction with the pulley sys-

‘tem at any convenient point 'so that one or more

of the pulleys thereof may be rotated manually
in such direction as to oppose the action of the
springs 100, thereby enabling the incoming car-
tridges to press against and.move the follower
unit 680 from the position of Fig, 6 back. to the
position of Fig. 5. It will be understood that the

“ecartridge outlet port of the discharge spout 52 is

arranged so as to allow individual cartridges to
be removed therefrom in directions longitudinally
of the cartridges, and hence ‘at any stage of the
magazine operation the closed lower end portion
of the outlet spout 52 functions to stop any un-
intended ejection of cartridges from the maga-
zine.

-Figs. T and 8 illustrate schematically another
preferred form of the actuating mechanism of
the invention, and illustrates the provision of
an endless pull cable 110 attached to the follower
80 by means of looped connections at {12. The
cable 10 is trained about a pulley 46 which cor-
responds to-the pulley 46 of the form of the in-
vention illustrated in Pigs. 3 to 6, and at the op-
posite end of the magazine the cable 110 is wound
about a drum 14 'so as to provide a series of
wrappings thereon, and the cable is fixed at an
intermediate point to the drum F14 to engage the
latter for driving connection therewith whenever
the drum {14 is rotated. ' Thus, upon rotation
of the drum {(4 the cable {10 is driven to move
the follower 60 between its positions correspond-
ing to magazine-filled and magazine-empty
conditions. - The drum {14 is rotatably carried
by means of a shaft 116 upon a bracket 118
which is fixed to a stationary portion of the mag-
azine casing structure.

A force member in the form of a compression
spring 120 ig arranged within the space between

» the opposed cartridge track  elements of the

magazine, as explained hereinabove, and is ar-
ranged to bear at one of its ends against a fixed
abutment 122 which is also connected to a sta-
tionary portion of the magazine casing in the
region of the bracket 1(8. At its opposite end
the spring 120 is arranged to bear against a
movable abutment {24 which is arranged to be
slidably mounted upon the casing structure be-
tween the opposed portions of the cartridge track
elements thereof in a manner similar to the
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mounting of the movable abutment 82 of Figs.
"3 to 6. A flexible cable 12§ is fixedly connected
at one of its ends by means of a connection de-
vice 128 (Fig. 8) to the fixed abutment 122, and

extends therefrom into threaded engagement

about a pulley 130 which is rotatably mounted
upon the movable abutment 124, and thence the
- cable 126 returns toward the fixed abutment end
of the magazine and is wrapped about g rela-
tively small drum 132 and is fixedly connected
to said drum at its extreme end portion. Thus,
upon elongating movement of the compression
spring 120, the movable abutment 24 will move
from right to left as viewed in the figures and
the cable 126 will thereby cause the drum {32
to rotate upon the shaft 116. The drums 14 and
132 are fixed to rotate together, and consequently.
the elongating movement of the spring 120 is
thereby transformed into movement of the fol-
lower 60 between its magazine-full and maga-
zine-empty positions., It will be noted that the
drums {14 and 132 may be selected as to their
ritch diameters in such manner as to provide
any desired ratio of movement between the spring

movement and follower movement, and that .

thereby the available range of spring move-
mient illustrated in Figs. 7 and 8 will be ample
to provide for movement of the follower 60 be-
tween its solid and broken line positions as illus-
trated by Fig, 8.

Thus, a follower actuating mechanism is pro-
vided wherein the movement of the abutment 124
relative to the abutment 22 is directly trans-
lated into rotational movement of the follower

68 through the loop-shaped cartridge chamber 3:

ol the magazine in either direction between
magazine-filled and magazine-empty bositions.
The shaft 16 is squared at 180 to provide for
engagement with a hand crank device (not
shown) so that the drums 114 and 132 may be
manually rotated to cause the cable 126 to op-
pose the action of the spring 130 and to force
the abutment 124 to move against the action
of the spring toward the right as viewed in the
drawings into spring-compressed  position.
Simultaneously, with this spring-compressing
movement of the mechanism, the follower 60
will be automatically moved from its solid line
position of Fig. 8 (magazine-empty position) to-
‘ward the left through the lower portion of the
cartridge chamber and thence around the pulley
46 and through the upper portion of the car-
tridge chamber toward its broken line position
of Fig.. 8 (or magazine-filled position). Thus,

the follower 68 will have been removed from 3

interfering position with respect to the filling
of the cartridge chamber with a complement of
cartridges. Upon filling of the magazine the
manual crank is removed from the shaft end
140 and the spring 130 is thereby released to act
against the abutment {24 in such manner as to
cause ;the follower 60 to bear against the adja-
cent end of the train of cartridges 44 within the
raagazine so as to cause them to feed in a con-
tinuous stream out of the outlet spout of the
magazine. A tension spring 145 is preferably in-
cluded in the line of the cable 110 to compensate
for cable-length changing movements of the fol-
lower 80 throughout its arcuate shaped path of
movement through the cartridge chamber.

It will be understood that the force supplying
element of the invention may be of any suitable
character. For example, as illustrated herein,
the force element may bhe in the form of one or
more compression springs disposed between the
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abutment devices hereinabove. However, it will
also be understood that other forms of spring
devices may be employed, and that in lieu of
spring devices a hydraulic jack or other suit-
able device may be provided in operative connec-
tion with the cable pulley system hereinabove
described so as to provide the required action
of the magazine mechanism. Although only a
limited number of forms of the invention have
heen shown and described in detail, it will be
apparent to those skilled in the art that the
invention is not so limited but that various
changes may be made therein without departing
irom the spirit of the invention or the scope of
the #ppended claims.

What is claimed is:

1. An ammunition magazine for use in con-
Jjunction with a gun and having an ammunition
discharge portion thereof extending for commu-
nication with the ammunition receiving portion
of said gun, said magazine comprising a walled
elongate box-like casing, a pair of relatively
spaced and parallel track means mounted within
said casing and arranged to extend transversely
of the inftermediate interior thereof so as to be
spaced in relation with and to cooperate with
cpposite wall portions of said casing to provide
in effect a continuous U-shaped chamber within
said casing contiguous to said wall portions there-
of and having a lineal extent substantially great-
er than the length of the space between said
track means, said chamber being adapted to
slidably support a train of ammunition rounds
therewithin and in communication with said
said casing discharge portion, compression spring
means disposed within said casing intermediately
of said track means and mounted upon said con-
tainer to react at one end thereagainst and
adapted to be.alternately tensioned and unten-
sioned by straight line flexure thereof while
being entirely disposed intermediately of said
track means, a pusher device slidably mounted
upon said casing within said chamber and adapt-
ed to press against the rear end of said ammuni-
tion train to force it to move through said cham-
ber and out of said casing discharge portion
for feeding said gun, an abutment member slid-
ably mounted upon said casing intermediately of
said track means and connected to the moving
end portion of said spring means, and force trans-
mission means coupling said abutment member
and said pusher device for actuating the latter
to feed ammunition out of said casing discharge
portion in response to force effects of said spring
means acting upon said abutment member.

2. An ammunition magazine for use in con-
junction with a gun and having an ammunition
discharge portion thereof extending for commu-
nication with the ammunition receiving portion
of said gun, said magazine comprising a walled
elongate box-like cas'ng, a pair of relatively
spaced and parallel track means mounted with-
in said casing and arranged to extend trans-

- versely of the intermediate interior thereof so

70
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as to be spaced in relation with and to cooperate
with opposite wall portions of said casing to
provide in effect a continuous U-shaped cham-
ber within said casing contiguous to said wall
portions thereof and having a lineal extent sub-
stantially greater than the length of the space
between said track means, said chamber being
adapted to slidably support s train of ammuni-
tion rounds therewithin and in communication
with said casing discharge portion, compression
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:spring: means disposed -within:said- casing . inter-
. mediately. of-said track:means-and mounted. upon
.said casing:to react at.one end thereagainst.-and
-adapted to- be:alternately:tensioned and:unten-
sioned by straight:line flexure thereof while be-
-ing-entirely :disposed: intermediately of-said track
.means, a Pusher device slidably mounted upon
- said-casing -within-said: chamber and: adapted.to
-press-against the rear end of said -ammunition
train to force it.to move:through said:chamber
-and out of said.casing discharge: portion for feed-
.ing -said -gun, ‘an -abutment :member - slidably
.mounted upon:said-casing intermediately of said
:track:means -and ‘connected to the moving end
portion of said spring means,:and force trans-
mission. means coupling said:abutment. member
-and :said pusher device for -actuating the latter
-to: feed. ammunition out-of :said.casing discharge
_portion in response.to force:effects of said spring
.means acting upon said-abutment. member, said
transmission means: including . a motien increas-
-ing-gear device whereby: limited:lineal extension

_of:said-spring means to.displace said. abutment -

.member lengthwise :of - the -space -between : said
track means. is translated into movement of said
rpusher. device throughout the-greater lineal ex-
~tent..of ~said: ehamber.

3..An ammunition : magazine -for use -in.con-
.junction.with:a.gun -and having.an ammunition
discharge portion thereof extending for commu-

_nication with the ammunition receiving portion
_of-said -gun,.said magazine comprising a walled
-elongate box-like casing,.U-shaped track means
_mounted within said: casing-and-arranged.to €x-
tend transversely of the intermediate interior
thereof .s0. as to: cooperate with wall portions of
said casing to . provide. in -effect a .continuous

' U<shaped chamber within said casing contiguous
to _corresponding .wall - portions thereof, -said
.chamber being .adapted.to.support a train:of
ammunition  rounds. slidably therewithin and.in
communication with said.casing discharge. por-

tion, compression spring. means. disposed within

" said container and intermediately of opposite leg
portions of said chamber and having.a movable
end portion and a fixed end . portion mounted
upon said casing toreact thereagainst and adapt-
ed to be alternately tensioned and untensioned by
straight line flexure thereof .while being entirely
disposed intermediately .of .opposite leg portions
of ‘'said U-shaped chamber, a pusher device slid-
‘ably mounted within said.chamber and. adapted
“$0'be disposed to press.against the rear end of
~said ammunition train to .force .it to move
'through said U-shaped chamber. and out .of said
casing discharge portion for feeding said gun, an
abutment member slidably mounted within. said
casing intermediately of said opposite leg por-
" tions of said chamber and connected to the mov-
able end portion of said spring means, duplex
pulley means carried by said abutment member,
second pulley means mounted upon said casing,

and a flexible cable fixed at one end to said cas~

ing-and threaded about said duplex pulley means
and about said second pulley means and coupled
at its opposite end to said pusher device for actu-
ating the latter to feed ammunition out of said
casing discharge portion in ‘response to elastic
-elongation of said spring means acting against
said. abutment member -in such manner as to
move said pusher device at a rate exceeding the
rate of motion of said abutment member.

4. An. ammunition magazine comprising a
walled elongate box-like casing having an am-
‘munition discharge 'portion, .U-shaped - track
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-means mounted: within-said-casing:and:arranged
-to-extend: transversely thereof:so:as:to cooperate

with .wall portions -of :said-casing +to provide:in

. effect a continuous.U~shaped open chamber with-
.in said .casing, said chamber being :adapted ~to

support a trainof: ammunition rrounds slidably

therewithin:and in.communication with:said cas-

ing discharge: portion, a compression spring. dis-

posed within .said casing:intermediately .of ‘op-
_posite -leg portions -of : said chamber and .fixed
.upon said.casing at:one-of its ends:and:ddapted
-to0:be -alternately - tensioned ‘and:untensioned by
.straight line flexure:thereof while. being entirely
. disposed: intermediatelyof -opposite leg: portions
-of said: U-shaped:chamber, a: pusher deviceslid-

ably: mounted- within: said-chamber and adapted

-to: force: said ammunition:train to move: through
.said chamber. and out of:said casing:discharge
‘portion, :an: abutment: member . slidably mounted

within said. casing intermediately. of -opposite-leg

,portions of said chamber.and.connected:to :the

moving end :portion of :said spring, : a .pulley
mounted upon :said abutment membper, :a -Teel

mounted upon-said :casing-adjacent: the:position

of the fixed-end: portion-of ‘said spring, a‘flexible
pull: member fixed at one of:its ends: 1o said-reel

and having intermediate: portions thereof wound

about-said reel:and:extending :therefrom.so .as .
to thread.about said pulley ;and:to: then return.
to o position of fixed connection relative to -said

_casing - adjacent ~the position of ‘the" fixed - end

portion.of. said:spring,.a second: pulley :mounted

yupon said- casing. adjacent the end ‘thereof op-

posite to the-end thereof mounting said reel,-a
drum mounted upon . said casing adjacent the
position .of -said reel,; means connecting said reel

~and said drum whereby.:the latter is rotated upon
rotation ‘of . said reel, an -endless pull member

" .threaded about:said ‘second pulley and about:said

40

drum-so: as to be driven by said drum upon-rota-

tion: of the . latter, and-means. connecting -said
-endless pull member to:said :pusher device for

actuating .the latter ‘to force the.ammunition

. train to:feed:out of said casing discharge :por-

45°
~andin connection with elastic extension'thereof
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tion. in response :to force. effects of said-spring

from.a contracted .tensioned: condition.
‘5. An ammunition  magazine ‘for use in con-

Junction with-a gun:and having an ammunition -

discharge portion 'therecf extending ' for  com-

~munication: with the:ammunition.receiving por-

tion .of said gun, said :magazine ‘comprising a

-walled elongate box-like:casing, U-shaped track
‘means mounted within said casing and arranged

to .extend fransversely of the intermediate: in-

-terior:thereof: so as to. cooperate ‘with wall:por-
“tions-of :said  casing' to provide in effect :a-con-

tinuous :U-shaped . chamber within said - casing
contiguous to corresponding wall portions there-

-of, said .chamber :being adapted :to support a
»train.of ammunition rounds:-slidably:therewithin

and in communication with -said'casing ‘dis-

»charge portion,:lineal motion: force:supply - means
-disposed -within said: container-and intermedi-
85"

ately of opposite leg portions ¢f said chamber:and
having:a .movable end:portion and a*fixed-end
portion mounted upon:said casing to'react there-

-against.and adapted to operate?by~straight'line

flexure thereof -while being: entirely: disposed’in-
termediately of - opposite leg portions of -said

U=-shaped -chamber, a -pusher device -slidably

mounted within said chamber and adapted to-be

‘disposed - to -press ‘against -the rear end -of “said
-:anr'xmunition “train to -force-it ‘to move ‘through
-said - U-shaped- chamber -and-out-of -said casing
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discharge portion for feeding said gun, an abut-
ment member slidably mounted within said cas-
ing intermediately of said opposite leg portions
of said chamber and connected to the movable
end portion of said force supply means, duplex
pulley means carried by said sbutment member,
second pulley means mounted upon said casing,
and a flexible cable fixed at one end to said cas-
ing and threaded about said duplex pulley means
and about said second pulley means and coupled

5
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5

at its opposite end to said pusher device for actu-
ating the latter to feed ammunition out of said
casing discharge portion in response to opera-
tion of said force supply means acting against
said abutment member in such manner as to
move said pusher device at a rate exceeding the
rate of motion of said abutment member.

EDWARD M. BERTRAN.
ROBERT N, LESNICK.




