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"The present inverition reldtes to ammurnition
Teeding means and 'is’ herein’ illustrated in *its
application to means for feeding and-guiding car-
‘tridge belts to a-plurdl_gun asseribly.in thé tail
portion ‘of an-airplane. "It will be spparent to
‘those skilled in the art that-embodiments 6¢ the
lustrated ammunition feeding means ik véhidles
other than airplanes and also in Tixed.gun em-
placements come within the scope 'of ‘the.present
invention.

In Teeding cartridge bélts to a plural gun as-
sembly mounted for target tracking movements
it is desirable t6 provide flexible guiding raeans
designed -to direct the cartridge bélts:into ‘the
‘respective feedways of the guns without seriously
impeding the movements of the. giins. "It is“the
usual practice to provide.for this purpose fiéxible
chutes comprising a series of iriterconnected liriks
-constructed and arranged to.permit expansion
and contraction of opposite-side portions of ‘the
chiute, While such chutes have a considerable
range of flexing movements the strain and wear
on the fiexible chite caused’by the feeding 6f the
‘cartridge belt is substantidlly reduced if the fex-
ing action of the ¢hute is limited and.$harp. cur-
vatures and .abrupt convolutions .are avoided.
"Furthermore, when the gun asserbly is nrourited
in a small space it is essentidl that flexing move-
ments of the chutes be reduced t6 the minimum
in order to avoid coritact of the chiites with.ezach
other and with adjacent mechanism ‘in extrenie
positions of the gun assemibly.

It.is an object.of the present.invention-to pre-
vide, in.an assembly..of .guns constructed .and
-arranged for target tracking movemerits, .an ar-
rangement of ammunition guiding means-which
will facilitate the feeding of ammunition; reduce
‘the wear and strain on the guiding -means, and
obviate contact of adjacent guiding members with
each other and with other.adjacent mechanism,
particularly when the .guns are mounted in a
small space as, for .example, in the tail pértion
-of -an.airplane.

With the above object.in.view, the.present in-~
vention, in one aspect thereof, contemplates the
combination with a plural gun assembly mourited
in a vehicle for target tracking movemeiits of
ammunition .chutes freely mounted .in..opposite
sides of .the vehicle.for. movement longitudinally
thereof, and means operated by target tracking
movements of the guns for éffecting equal and
opposite movements of said.-chutes.longitiidinally
of the vehicle. 'In the illustrated organization
-two ammunition chutes constructed and arranged
to guide ammunition to two.guns in g gun mount
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are ‘connected togéther hy d cableé which i§ dlso
connected to the gun dssembly, said ¢able’ being
operable "by ‘target tracking imovements ¢f ‘the
-sun-assembly to effect ehual and opposite move-
meiits of said €Hutes corresponding “to” similar
equal :and .opposite movements of the .delivery
respective guns. “In"the illustrated organization
-a series of chutes.is provided for.guiding armmuni-
-fion from an amiiunition ‘trough to each ¢f the
guns, sdid. sefies comptising a ~fexible “éhte
-mounted 'in theé feedway of theé.gun and g rigid
‘¢hute .positioned “rélativély to the ammunition
‘recéiving end .of ‘the flexible ¢hute and mounted
-for longitlidindl movement réldtively to . the gun
-mount. “Préferably the cable is-¢onnected to the
Tigid ¢hutes and.the aminufiition receiving ends
.of the flexible ¢hutes récéive their movement rela-
“tively.to.the gun mourit from the rigid chites. ‘In
“its.spécific.gpplication to the illustrated four gun
-assembly ‘comprising "two upper and ‘two “lower
guns.and.a.single:icradle on whié¢h the guns sre
-mounted the invention comprises four chutes and
means operated by target tracking movements ‘of
5 the.gun .assembly for moving sdid .chiites réla-
“tivély'to the gun-assembly, said means coniptising
. Tirst cable .secured to'the upper left gun, the
“lower righit gun, and to the two chutes which feed
ammunition to said:guns, respectivély, and & sec-
ond .cable sécured to thé lower 16ft gun and the
apper right gun and to thé two ¢hutes which feed
‘ammunition to the latter two guns, respectively.
""To.assist ih the maintenance of 4 constant slack
.inthe flexible ‘Chutes cohneécted to the respective
guns the illustrated orgarization, in accordaiice
with a further feature 6f the inverition, inéludes
a member mounted in fixed relation to the gim
-mourit providing” a flexing point ‘for a '‘Hexible
“¢hute ‘and ‘dividing “the ¢hute-irito ‘two’sections,
Jiariély, a straight section ‘extending “from the
- ammunition receiving end of ‘the fexible cHute to
“theflexing point established by said niember; and
an ‘arcudte ’section “extending ‘from the Hexing
_poirit to.the animimition delivery end 6f thé ¢huite.

10

~45- 1t will bé understood . .thdt the Tensthof-sdid sec-

“tions of the flexible chutes will vary'in proportion
‘to the target training movemerits 6f the gun as-
sembly. " In acéordance with a ‘turther fedture of

“the invention, suitable means is provided for sup-

.50 . borting and guiding “the ‘straight ‘section ‘6f-the

“flexible ¢hute.

"These and other féatures of thé invedtion will
“now be’ déseribed with réference "to “the accom-
_panying “drawings and pointed out ‘in theap-

55 petided élaims. o



2,479,633

3

In the drawings,

Fig. 1 is a side elevation of the tail portion of
an airplane provided with a plural gun assembly
and ammunition feeding means embodying the
features of the present invention, the fuselage
being shown in central longitudinal section;

Fig. 2 is a section on the line II—II of Fig. 1;

Fig. 3 is a perspective view showing the gun
assembly and a portion of the ammunition feed-
ing mechanism in an extreme position; -

Fig. 4 is an enlarged plan view, parily in sec-

10

tion, illustrating a portion of one of the cartridge- ‘

belt guiding assemblies; .

Fig. 5 is a perspective view illustrating por-
tions of the two cartridge belt guiding assemblies
at one side of the airplane;

Fig. 6 is an enlarged perspective view illus-
trating a portion of one of the flexible cartridge
belt guides; '

Fig. 7 is a diagrammatic view illustrating the
meechanism whereby the cartridge belt guides are
moved in response to target-tracking movements
of the gun assembly; and '

Fig. 8 is a section on the line VIII—VIII of
Fig. 1. T

The illustrated gun assembly is mounted for
locomotion in g vehicle herein illustrated as an
airplane. ) : o

Referring to Fig. 1, the numeral 10 indicates
the tail portion of the fuselage of an airplane and
the numeral 12 indicates two guns of a four-gun
assembly projecting rearwardly from the tail end
of the airplane, said guns, as herein illustrated,
being .50 cal. machine guns of known construc-
tion. The four guns {2 are supported on one
cradle 4 pivotally mounted on a bent column (6
for swinging movement heightwise of the air~
plane, hereinafter referred to as movements in
elevation, said column being pivotally mounted in
supporting brackets 18 and 20 for swinging move-
ment about an axis extending heightwise of the
plane to provide for widthwise swinging move-
ments of the guns, hereinafter referred to as
movements in azimuth.

Ammunition for the four-gun assembly ‘is
stored amidships and is fed to the guns through
four separate systems of ammunition guides or
chutes. To facilitate feeding, the ammunition is
provided in belts, preferably of the disintegrat-
ing metallic’ link construction. The cartridge
belts are fed, or drawn, through the chutes by
the cartridge feeding mechanisms of the respec-
tive guns, assisted by automatically actuated feed-
ing means located at an intermediate position
lengthwise of each system of chutes. In track-
ing a target, the gun assembly has a wide range
of movement gnd the ammunition chutes con-
nected to the guns must be so constructed and
“arranged as to be movable with the gun assem-
bly in its target tracking movements. To thisend,
that section of each system of chutes connected
to the gun is of a flexible link construction such,
for example, as that illustrated in Fig. 6. In or-
der to avoid interference of the flexible chutes
with each other and with the gun controlling and
operating mechanisms, means is provided  for
moving the receiving ends of the flexible chutes
lengthwise of the airplane, concomitantly “with
the target-tracking movements of the gun assem-
bly, to maintain a substantially constant degree
of slack in said flexible chutes. In the illus-~
trated assembly, the movement of the receiving
ends of the flexible chutes for the purpose above
set forth is effected by two cables operated by
movements of the gun assembly in azimuth and
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in elevation, the arrangement and operation of
said cables being hereinafter described.

The construction and operation of two com-
plete systems of ammunition guiding chutes at one
side of the airplane are illustrated in Fig. 1. In
each system the ammunition belt is fed from a
trough (not shown), located approximately amid-
ships, through a fixed rigid chute 21 extending
rearwardly from said trough, then through a
flexible chube 22 of the type iliustrated in Fig. 6.
The delivery end of the flexible chute is attached
to a rigid chute 24 arranged to extend along the
inside wall at one side of the fuselage. The rigid
chute is supported for longitudinal movement in
g, plurality of brackets 26, one of which is ilius-

" trated in Fig. 2. Each bracket is arranged in an
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inclined position and secured to a plate 28 mount-
ed on a panel 30 attached to the ribs 82 of the
fuselage. PFor supporting the rigid chute 24 with-
in the brackets 28 each bracket has pivotally

‘mounted in the lower portion thereof a roll 34

having flanges at each end between which flanges
a hollow tongue 36 extending downwardly from
the rigid chute 24 is mounted. The lower portion
of the rigid chute is positioned widthwise of the
bracket by two rolis 38 pivotally mounted between
angle brackets 48 and arranged to extend in-
wardly through openings in the bracket 26, Simi-
larly, the upper portion of the rigid chute is posi-
tioned widthwise of the bracket 26 by rolls 42
pivotally mounted between angle brackets 44,
For holding the rigid chute against heightwise
movement rolls 46 are arranged to extend through
an opening in the top of the bracket 26 for en-
gagement with the upper surface of the rigid
chute. The rigid chute is so constructed and
arranged that the cartridge belt slides through
it in upright position with the shell 48 of the
cartridge supported on the base of the rigid
chute and the projectile 53 positioned between
the beaded marginal portions of a channel plate
52 secured in the upper portion of the rigid chute.
The ammunition belt passes from the delivery
end of the rigid chute 24 through a short chute
or channel member 54 and from said short chute
through a flexible chute 56 the delivery end of
which is mounted in the feedway of one of the
guns 12 as best shown in Fig. 3. Referring to
PFig. 4, the channel member 54 is hinged on a

‘ pin 58 mounted in plates 60 secured to the flexible

chute 3% by screws 62 and rigidly secured to the
rigid chute 24 between the end portions of bars
64. The channel member 54 has a short range
of swinging movement from its full line position
in Fig. 4 to its position-indicated by broken lines.
During such movement of the channel member its
delivery end moves laterally within the limits of
the expanded -‘end portion of a guideway or fun-
nel formed by bent plates 88 secured to the end
portions of the plates 62. Thus, in all positions
of the swinging channel member 54 its delivery
end registers with the guideway provided by the
plates 66 and the movement of the cartridge belt
proceeds ‘without interruption in any position of
said channel member. The channel member is
normally retained in‘its full line position as illus-
trated in Fig. 4 by a spring §8 mounted cn a pin
10 secured to an angle bracket 12 mounted on
the rigid chute 28, said spring being arranged to
bear against an end portion of a bent arm T4
secured to the channel member 54 and bifurcated
to embrace the pin 10. When the channel mem-
ber is in its normal position illustrated in Fig. 4
the cartridege belt travels in a curved path as'it
passes from the delivery end of the channel mem-
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ber through-thé'funnél Srovided by the benti plates
6. 'Diring ‘the fiting ‘of*the gun the cartridge
belt ‘is -drawn “through the series :6f -zuideways

above desciibed, “by’ Mechanism (not -shown)
operated “by-the recoil‘of the giin. The-tension
‘imparted-to'the’cartridge belt by the'feed’mech-
‘anisim in’the ‘gun'straightens that portion of -the
belt passing throtigh‘the channel member 54 and
the ddjacent ‘funnel thereby swinging the:chan-
el member into its broken line position -illiis-
‘trated-in ‘Fig: 4. "The bent-arm 14, moving with
‘the'channel inember84 acts against-a:plunger 16
to close’a-switch mountéd in-a box T8 secured
‘to-'the “angle - brackét 112, 'The closing of ‘said
‘switeh ¢auses the operation of-a motor: 80 (Fig. 1)
‘Seeuréd’to’ the rigid-chuite 24. “Said motér ‘oper-
ating through suitable gearing (not shown): actu-
“ateés’a pair-of sprockets ‘82 the teeth .of which
‘projéct through ‘an”opening ‘in ‘the rigid chiite
24 for engagement with the: eartiidges ‘mounted
therein. The oberation of the sprockets 82 gssists
‘iny the feeding movement of the cartridge balt thus
‘relieving the recoil'mechanism of the gun which,
as commonly constructed, i$ not designed to draw
a cartridge belt through a series of guideways
‘as long as that herein illustrated. After g very
‘brief period of operation of the sprockets 82 the
“tension on-the portion of ‘the cartridge belt pass-
ing through the channel member 54 and the ad-
‘Jacent guidewdy is relieved sufficiently to permib
‘the spring 68 to Feturr’the channel member to
‘its full line position- illustrated in Fig. 4, where-
‘upon-a spring (not ‘shown) ‘in the switch box 18
opens the switch and causes the operation of the

‘sprockets 82 to be airested. It will be understood

‘that the sprockets 82 will be operated: intermit-
tently-at frequent intervals during’ the firing of
‘the gun and will relieve the-ammunition feeding
_mechanism of the gun of the greater part of the
burden of feeding the ammunition belt.- The
“above-described mechanism for assisting in the
feeding of the ammunition belt, together with the
"swinging channel member for operating the
“switch is provided in each of the four ammunition
feeding systems provided for the four-gun assem-
‘bly illustrated in the drawings. In order to sup-
‘port the weight of the rear end portion of the
‘rigid-chute-24 in its rearmost position, together
‘with the added weight of the channel-member
“54, the receiving end portion of the flexible chute
“56, and a cartridge belt mounted therein, a troi-
‘ley ‘rail 88 (Figs. 1 and 2) ‘is provided for the
rigid chute, said trolley rail being herein illus-
trated as an inverfed -channel membér having
flanges 86 extending inwardly from its opposite
“sides to support a‘pair of roHs'83 carried by a
‘short arm 90 secured to and extending upwardly
‘from the top of the rigid chiite 28. The rail 84
‘extends longitudinally 0f the fuselage in'paraliel
‘relation: to the rigid ichute 24 and.is fixed to
‘plates 92 (Fig.'5) sécured to the ribs 82, A simi-
‘lar trolley rail 84 adjacent’to the receiving. erid
- portion of' the rigid'¢huté 24 suppdrts said chufe
“together with the fexible ¢chute 22 and the am-
‘munition belt ‘mounted ‘therein when the rigid
‘chute and the flexible ¢hute ate in the position
“shown by broken linesin Fig. 1.

“‘The ‘mobile construction and ‘arrangemeit  of
‘the rigid chutes 24, and the receiving end por-
tions -of’ theflexible - chutes $6 attached to the
‘rigid chutes permits the maintenance of a sub-
“stantially constant degree of slack in-said flexible
“chutes. In the illustrated organization the move-
‘ment of ‘the chtites' is éﬁéqte@faﬁtomética]lyf by
“MedrisTactiated by movenient’'of the glin-asserbly
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6
in wrifhuth atid2in eélevation.  The description
of the chiite moving -miechanisni’ will-be ‘prefaced
By'a-brief ‘deseription of ‘the ‘arrangement of the
delivéry ends:6f:the fexible chutes 56 to ‘the gun,
assembly. ‘Reéferring to:Fig. 1, the axis.on which
the-cradle-i4 rocksfor movement 6f the gun as-
sembly*in-elevation’is-indicated:dat- 186-and. it will
be seen’ that the.upper chute 5%, shown in Fig. .1,
enters the feedway-of ‘the upper gun at a point
approximately above ‘the-axis 108, while the .de-
livery-enid--of -thie - lower: fléxible ‘chute 56-is di-
réétlybélow the delivéry end -of the upper.chiute
aiid “below 'the axis 100, This arrangement. is
duplicatéd-on - the opposite side of the gun ag-
Seribly. - It will be ‘séen that an upward miove-
ment-of the gun assembly causés the delivety
ends' of ' the ‘upper chutes ‘to move forwardly. of
the-dirplane With a-downward component while
the dower chutes-move - rearwardly with an up-
Ward-component. Thus, the-distance from the
elivery' ends-of the upper chutes to'the delivéry
@nds-6f the rigid:-chutes 24 would be shortened. if
the cHutes 24 remain‘stationary, thus increasing
theslack in the upper chutes 8 while the distance
from-the delivery ends-of the lower:chutes 56 to
the:delivery -ends‘of the 16wer rigid chites-24
would be increased and the'degree of slack in the
1ower 'flexible chutes ‘would: be decreased with 3
stiaightening or tautening effect on said fexible
chites. “Similarly, movement of the gun‘assembly
in azimuth causes the delivery ends of the two
flexible .chutes at one side of ‘the-gun assembly
‘to move forwardly while the delivery ends of the
‘Hexible chutes ‘at ‘the: opposite side of the gun
‘fssetibly ‘miove rearwardly “with slackening and
tauteéning ‘effects on the fiexible chutes similar
‘to the effects- described above. The longitudinal
movements of ' the: chutes: during target tracking
‘movements of thie gun assembly serve to counter-
‘dct Said -slackening -and tautening ‘tendencies,
thits maintaining a substantially constant degree
“of slack:in ‘all of the fiexible chutes at ali times.
‘As herein illustrated, the longitudinal movements
‘ofithe chutes are effected by two cables 102 and
“184 (Figs. 1'and'7) the énds of which are secured
‘to-thie’eradle 4 at points'{05 and: 196 while inter-
mediate-portions ‘of éach cable, generally indi-
‘cated in'Fig. 7'by the'numeral 187, are secured to
‘the'rigid chutes 24. 'Now tracing the path of the
‘cable 102, one end of 'said cable is secured to’ the
“cradle at the poirit 105 located between the rock-
‘ing axis 180 ‘of the cradle and the muzzle ends
“of the guns 2. 'The: cable 102 extends down-
Awirdly ‘from said-point to'a pulley 88 (Fig. 8)
mounted on a plate {18 secured to the base of the
“eolumn 1§, thence rearwardly and about a series
of ‘pulleys 12 ‘mounted on the plate ‘110 and
‘Spaced equally-distant'from tHe axis [{3 of the
column16. -In-its ‘path from the plate {0 for-
“wardly of the airplarie the cable {52 passes over a
‘series-of ‘pulleys {14, 116-and ({8 (Fig. 1), and
‘passes from the pulley' I8 through the space be-
“tween the lower rigid chute 24 seen in Fig, 1 and
“the 5ide wall of the fuselage and toward the re-
“celving end-of “said rigid chute to a pulley 120.
‘From this point the cable extends  downwardly
‘to-a pulley 122, thén across the bottom of the
fuselage. The further course of the cable 182 does
‘not appear in Fig. 1 but is illustrated diagram-
matically “in “Pig. 7 where it appears that after
“crossing the fuselage the cable {02 extends to the
‘upper rigid chute 24 ‘on’ the opposite side of the
fuselageand, thence, in a course similar to that
above- described, back to the cradle i4 to “which

“it is sécured at'the point: 106 Hetween: the rocking
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axis 100 of the cradle and the breech ends of
the guns. It will be seen that the two ends of
the cable are spaced equally distance from the
axis 100, thus insuring equal movements of the
opposite ends of the cable and a constant tension
on the cable in all positions of the gun assembly
in elevation. Similarly, the concentric arrange-
ment of the pulleys {12 on the plate (i0 rela-
tively to the vertical axis of the gun assembly
insures a constant tension on the cable 102 dur-
ing all movements of the gun assembly in azi-
muth. It will be understood that the arrange-
ment and operation of the cable 104 corresponds
to the arrangement and operation of the cable
{02 above described:: It will be seen by reference
1o the diagrammatic showing in Fig, 7 that the
organization of the cable mechanism is such that
when in the course of the target tracking move-
ment of the gun assembly the muzzle ends of the
guns move downwardly, the cables cause the
upper rigid chutes 24 together with the receiving
ends of the flexible chutes to move toward the
gun assembly and the lower chutes to move away
from the gun assembly thus counteracting the re-
spective slackening and tautening tendencies of
such movement of the gun assembly on the flex-
ible chutes and maintaining a substantially con-
stant slack therein. Similarly, when the guns are
tilted upwardly the lower rigid chutes move to-
ward the gun assembly and the upper chutes
away from the gun assembly. It will also be
seen that movement of the gun assembly in azi-
muth causes the plate (18 to turn with the
column 16 (Fig. 8), thus winding the cables at one
side of said plate about the concentric pulleys
mounted thereon and causing a corresponding
unwinding action of the cables at the opposite
side of said plate. This action of the plate. {190
moves the two rigid chutes 24 together with the
ends of the flexible chutes at one side of the air-
plane toward the gun assembly and the two rigid
chutes at the opposite side of the airplane away
from the gun assembly. This action of the plate
110 counteracts the respective slackening and
tautening tendencies on the flexible chutes by
movement of the gun assembly in azimuth and
maintaing o constant slack in said flexible chute.
From the above description it will be understood
that I have provided means for automatically
moving the rigid chutes 24 in synchronous rela-
tion to the target tracking movements of the
gun assembly thus insuring the maintenance of a
substantially constant degree of slack in the
four fiexible chutes 55 in any and all positions
of the gun assembly. ) :

It .has been found that in the handling of the
fAexible chutes 56.the best results are achieved by
providing, for each chute, & fixed guide member
about which the chute flexes, thus dividing the
chute into two sections: a straight section extend-
ing from the guide member to the receiving end
of the chute and an arcuate section extending
from the guide member to the delivery end of the
chute. In an extreme position of the gun as-
sembly, such as that illustrated in Fig.. 3, the
straight sections of the two flexible chutes at one
side of the gun assembly are relatively short and
the arcuate sections correspendingly long and,
conversely, the two flexible chutes at the opposite
side of the gun assembily have relatively short
arcuate sections and long straight sections, but
the curvature of the arcuate sections of all four
flexible chutes is substantially the same. Refer-
ring to Figs. 3 and 5, the straight section of each
flexible chute 56 is supported and guided by a
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plate 124 secured to the ribs 32 and bent o form
a channel member within which the chute is re-
tained. Each channel member has a relatively
wide arcuate extension {26 which provides a fixed
guide about which the chute 56 flexes, said guide
defining the division between the straight section
and the arcuate section of the chute. In order to
prevent contact of the lower flexible chutes with
the plate 110 a guard rail i28 extends about said
plate.

While my invention is herein illustrated in its
application to a four-gun assembly mounted in
the tail portion of an airplane, it is to be under-
stood that the invention is not limited in its scope
to the illustrated embodiment thereof but is ap-
plicable to gun assemblies mounted in other types
of vehicles.

Having thus described my invention, what I
claim as new and desire to secure by Letters
Patent of the United States is:

1. A plural gun assembly, a vehicle in which
said gun assembly is mounted, means for guiding
amimunition to said guns including two ammuni-
tion chubes freely mounted in opposite sides of
the vehicle for movement longitudinally thereof,
and means. operated by target tracking move-
ments of the guns for effecting equal and opposite
movement of said chutes longitudinally of the
vehicle.

2. A plural gun assembly, & vehicle in which
said gun assembly is mounted, two ammunition
chutes freely mounted at opposite sides of said
vehicle for movement longitudinally thereof and
a cable connecting said ammunition chutes to
each other and to the gun assembly, said cable
being operable by target tracking movements of
the gun assembly to effect equal and opposite
moverment of said chutes longitudinally of the
vehicle.

3. A four-gun assembly comprising two upper
and two lower guns, a vehicle in which said gun
assembly is mounted, ammunition feeding means
including four chutes, two at each side of the
vehicle, and means operated by target tracking
rovements of the gun assembly for moving said
chutes longitudinally of the vehicle, said means
comprising a first cable secured to the upper left
gun, the lower right gun and to the two chutes
which feed ammunition to said guns respectively,
and a second cable secured to the lower left gun
and the upper right gun and to the two chutes
which feed ammunition to the latter two guns
respectively. )

4. A four-gun assembly comprising two upper
and two lower guns, a vehicle in which said gun
assembly is mounted, ammunition feeding means
including four rigid chutes, two at each side of
the vehicle, means operated by target tracking
movements of the gun assembly for moving said
chutes longitudinally of the vehicle, said means
comprising a-first cable secured to the upper left
gun, the lower right gun and to the two chutes
which feed ammunition to said guns respectively,
and a second cable connected to the lower left
gun and the upper right gun and to the two
chutes which feed ammunition to the latter two
guns respectively, and four flexible chutes con-

-structed and arranged to receive ammunition

from the four rigid chutes and to conduct said
ammunition to the four guns respectively.

5. Means for guiding ammunition to a four gun
assembly, both the guiding means and the as-
sembly being mounted in a vehicle, said guiding

-means -comprising four flexible ammunition
-chutes, one for each gun, said -chutes being lo-
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cated two at each side of the vehicle, one above
the other, means operated by target tracking
movements of the gun assembly for moving the
ammaunition receiving ends of said flexible chutes
to maintain a substantially constant degree of
slack therein, and four guide members, one for
each flexible chute, constructed and arranged to
space each two adjacent chutes in predetermined
relation to each other.

6. Means for guiding ammunition to a four
gun assembly, both the guiding means and the
assembly being mounted in a vehicle, said guiding
means comprising four flexible ammunition
chutes, one for each gun, said chutes being lo-
cated two at each side of the vehicle, one above
the other, means operated by target tracking
movements of the gun assembly for moving the
ammunition receiving ends of said flexible chutes
to maintain a substantially constant degree of
slack therein, and four guide members, one for
each flexible chute, constructed and arranged to
space each two adjacent chutes in predetermined
relation to each other and to provide for each
flexible chute a fixed flexing point located in pre-
determined relation to the gun assembly.

7. The combination with a gun, of a cradle
mounting said gun, a column on which said cradle
is mounted for movement to cause tracking move-
ment of the gun in elevation, bearings mounting
the column for rotary movement to effect track-
ing movements of the gun in azimuth, means for
guiding ammunition to the gun, said means com-
prising a flexible chute the ammunition-delivery
end of which communicates with the gun, and a
line operated by target tracking movements of the
gun in azimuth and in elevation for moving the
ammunition-receiving end of said chute to main-
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tain a substantially constant degree of slack in
said chute.

8. The combination with a gun, of a cradle
mounting said gun, a column on which said cradle
is mounted for movement to cause tracking move-
ment of the gun in elevation, bearings mounting
the column for rotary.movement to effect track-
ing movements of the gun in azimuth, means for
guiding ammunition to the gun, said means com-
prising a flexible chute the ammunition-delivery
end of which communicates with the gun, a fixed
guideway in which said flexible chute is mounted,
and a line operated by target tracking movements
of the gun in azimuth and in elevation for moving
the ammunition-receiving end of said chute to
maintain a substantially constant degree of slack
in said chute.

WILBUR L. MacKENZIE.
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