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Burns Darsie, Rockford, Ill, and Roger Herman Castler, 
Washington, Conn, assignors to the United States of 
America as represented by the Secretary of the Army 

Application August 5, 1957, Serial No. 676,454 
19 Claims. (CI.89-33) 

This invention relates to systems for supplying car 
tridgesto automatic guns. - 

In the past, the most satisfactory means of storing car 
tridges for use by automatic guns and of conveying the 
cartridges to the guns and the empty cases therefrom have 
been by belts formed by cartridge-carrying links. 

However, with the rate offire of automatic guns being 
increased, there are resulting increases in acceleration 
and deceleration in the supply systems, and it is not un 
common now for guns to accelerate from 0 to 6000 
rounds per minute in 2 second and decelerate at the 
same rate. Because of these rapid changes in motion, 
link belts have become unsatisfactory as separation and 
breakage frequently occur. 

It is, therefore, a broad object of this invention to pro 
vide for automatic guns a cartridge supplying system 
whereby cartridges are transferred from a storage drum 
and moved by in-line contact through a chute to the gun 
with the empty cases being returned to the drum by chute 
means also by in-line contact. It is another broad ob 
ject of this invention to provide for automatic guns a 
cartridge supplying system wherein the cartridges and 
cases are accelerated and decelerated during transfer be 
tween the guin and a storage drum in a manner to mini 
mize the forces of such acceleration and deceleration. 

It is still another broad object of this invention to pro 
vide a closed linkless supply system for moving stored 
cartridges from a supplier to a guin and returning the 
empty cartridge cases to the supplier with the supplier 
being synchronized to the gun and the supplier and gun 
being provided with motor units which are joined for 
mutual assistance. 

It is a specific object of this invention to provide a sup 
ply system whereby cartridges are removed from one end 
of a storage drum and the empty cases returned to the 
opposite end to occupy the spaces created by the removal 
of the cartridges. 

It is another specific object of this invention to provide 
for such supply system cartridge chutes comprised of 
spaced-apart rods which slidingly support the cartridges 
and cases during movement to and from the guin. 
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drum and carries away from the returnchute the empty 
cases therein, and a scoop disc which scoops successive 
layers of cartridges from the drum and places them in 
the transmission mechanism or moves the empty cases 
from the transmission mechanism and places them in the 
drum and which rotates at half the velocity of the trans 
mission mechanism. - 

It is still another and further object of this invention 
to provide for such transfer mechanisms a motorized 
scoop disc having a pair of diametrically-opposed inner 
transfer mechanisms rotatably responsive to rotation of 
the scoop disc for transferring cartridges from the drum 
to a cooperating transmission mechanism driven by such 
scoop disc at approximately twice the speed thereof to al 
ternately receive from the two inner transfermechanisms a 
bank of cartridges for direct transferby the transmission. 
mechanism to the feed chute and a bank held instorage for 
subsequent transferto the feed chute whereby the amount 
of force required to accelerate the cartridges to the speed 
of the gun during transfer from the supply drum to the 
feed chute is much less than that which would have been 
required if the cartridges were accelerated immediately 
to the speed of the guin. 
The specific nature of the invention as well as other 

objects and advantages thereof will clearly appear from 
a description of a preferred embodiment as shown in the 
accompanying drawings in which: . . . . 

Fig. 1 is a perspective view of the supplier of this in 
vention joined to a gun; 

Fig. 2 is an enlarged perspective view of a portion of 
the chute; 

Fig. 3 is an enlarged cross-sectional view of the chute 
with a cartridge received therein; 

Fig. 4 is an enlarged top view of the supplier with the 
cover partially broken away to show the transfer mech 
anism therein; 7 

Fig. 5 is a view taken along line 5-5 of Fig. 4; 
Fig. 6 is an elevational view of the cam channel in 

the cover; V 
Fig. 7 is a perspective view of one of the partitions in 

the drum; 
Fig. 8 ilustrates diagrammatically the flow of cartridges 

and empty cases through the supplier; . . . . . . . 
Figs.9-12 illustrate diagrammatically the scheme where 

by the cartridges are transferred from the drum to the 
feed chute; 
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It is a further object of this invention to provide 
for such a supply system a storage drum including 
radially-disposed partitions which extend from one end 
of the drum to the other to form storage spaces for the 
cartridges and empty cases and whichare helically formed. 
so that the axes of the cartridges and cases in such stor 
age spaces are normal to the axis of the drum. 

It is still a further object of this invention to provide 
for such supply system and storage drum a pair of re 
versible transfer mechanisms which scoop cartridges from 
one end of the storage spaces and transfer them through 
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the chute to the gun and place the empty cases in the 
opposite ends of Such storage Spaces. 

It is another and still further object of this invention 
to provide foreach of such transfer mechanisms in such 
a supply system a transmission mechanism which pushes 
the cartridgestoward the gun from the feeding side of the 

70 

Figs. 13-17 ilustrate schematically the flow of the car 
tridges from the drum to the feed chute; 

Fig. 18 is an enlarged perspective view of the inner 
transfer device; 

Fig. 19 is an enlarged perspective view of one of the 
scoop disc assemblies; and 

Fig. 20 is a cross-sectional view of the other of the 
scoop disc. assemblies with the inner transfer devices re 
moved therefrom. . . . . . . . . 

Shown in the figures is an automatic machine gun 12 
actuated by an electric motor (not shown) and a cartridge 
supplier 14 having communication with the feeding 
mechanism of such gun by a feed chute 16, which sliding 
ly transfers cartridges 18 from the supplier to the gun, 
and a return chute 20, which slidingly directs the empty 
cases 22 from the gunto the supplier. . 

Supplier 14 includes a drum 24, which stores aninitial 
supply of cartridges 18 and receives the empty cases 22 
returned from the gun, and two similar transfer mecha. 
nisms 26 whichare mounted on the opposite ends ofsuch 
drum so as to be rotatable about the axis thereof, as 
hereinafter described. One of the transfer mechanisms 
26 is mounted to the feeding end of drum 24 andiscon 
nected to feed chute 16 solas to move cartridges from 
drum 24 through such feed chute togun 12, as herein 
after explained. The other one of the transfermecha 
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nisms 26 is mounted to the return end of drum 24 and is 
connected to return chute 20 solas to transfer the empty 
cases 22 flowing through such return chute from guin 12 
into drum 24. 
Movement is imparted to the line of cartridges 18 in 

feed chute 16 by the cartridges transferred thereinto by 
the associated transfer mechanism 26, and the empty 
cases 22 are moved from gun 12 and through return chute 
20 by the cartridges 18 moved into the gun. The trans 
fer mechanism 26, mounted between return chute 20 
and drum 24, uses the empty cases, as hereinafter ex 
plained, to move the supply of cartridges in the drum 
toward the feeding end thereoffor transferby the transfer 
mechanism mounted thereto to feed chute 16 whereby the 
cartridges and empty cases are moved in a closed con 
veyer system. 

It is desirable that the cartridge cases in chutes 16 and 
20 be in in-line contact. Because of the approximate 
two degrees of taper of the cartridge cases, such cases 
form a circle having a radius of 33.28 inches when in 
contact. Therefore, the chutes 16 and 20 are curved to 
form a circular path having such a radius and are con 
structed from five rods 28 whichare spaced by a plurality 
of U-shaped formers 30 solas to make five-point sliding 
contact with the cartridge cases. Two of the rods 28 are 
arranged to engage the cartridge cases on opposite sides 
of the neck portions at the junctions thereof with the 
shoulders, and another two on opposite sides of the body 
portions adjacent the bases with the fifth slidingly con 
tacting the bases, as is best shown by Figs. 2 and 3. 
Hereby, the cartridges 18 and the empty cartridge cases 
22 are slidingly supported with a minimum of structure 
and weight and are easily accessible for unloading the 
chutes. 
The transfer mechanisms 26 are driven, as hereinafter 

explained, by an electric motor 32, and such motor is 
connected by a gear train 33 and a flexible drive shaft 34 
to a power takeoff 36 on machine guin 12 so that the 
machine guin and supplier 14 are synchronized together. 
By this arrangement, too, the motors of the guin and 
supplier assisteach otherin event an overload is placedon 
one orif one becomes inoperative. 
Drum 24 includes an outer cylindrical shell 38 and an 

inner cylindrical shell 40 whichare connected by a plural 
ity of evenly-spaced partitions 42 disposed radially there 
between. The partitions 42 are so spaced that a row of 
radially-disposed cartridges 18 or empty cases 22 may be 
slidably moved from one end of drum 24 to the other. 
In the present embodiment, which is adapted for a ma 
chine gun of 60 caliber type, there are thirty-five of the 
partitions 42 which form an equal number of storage 
spaces 44 extending from one end of drum 24 to the 
other. One of the storage spaces 44 must be empty for 
a reason to be explained hereinafter. 
As has been previously noted, the cases of the car 

tridges are tapered and, therefore, in order to have the 
rows of cartridges 18 and empty cases 22 in the storage 
spaces 44 stacked So that the axes are normal to the axis 
of drum 24, the partitions 42 are helically formed to 
reduce the contacting areas of the cases whereby the 
cartridges and empty cases may be placed in proper 
position, as explained hereinafter. With drum 24 being 
composed of thirty-five of the partitions 42, the opposite 
ends of each of such partitions are helically displaced at 
an angle of 107.65 degrees when the length of the 
partition is 25.13 inches, which is required for a row 
containing twenty-six cartridges. Such partitions, too, are 
contoured to prevent any longitudinal shifting of the car 
tridges by providing ovoid portions 46 which extend from 
one end of the partition to the other and are arranged to 
slidingly contact the cartridge cases at the junctions of 
the neck and shoulder portions while passing along the 
storage Spaces 44. Provided on the sides of the parti 
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4 
extending foot portions 48 which slidingly contact the 
bases of the cartridges 18 adjacent the rims thereof to 
space the bases from such outer shell. 

Motor 32 is mounted within inner shell 40 and is pro 
vided with a drive shaft 50 which extends both ways 
therefrom along the axis of drum 24. Attached to each 
of the ends of outer shell 38 is a ring gear 52 provided 
with an annular track portion 54 which is normal to the 
axis of drum 24 and which circles such ring gear out 
side of the teeth portion thereof. Each of the transfer 
mechanisms 26 is inclosed by a cuplike cover member 56 
which is attachable at the open end to the outside of drum 
24 and is composed of an annular rim portion 58 and a 
circular end portion 60. The rim portions 58 are in 
creased in diameter adjacent the open ends and formed 
thereby are annular shoulders 62 which are spaced from 
the ends of drum 24 when the cover members 56 are 
mounted thereto. Mounted centrally to each of the end 
portions 60 is a ball bearing member 64 which receives 
one of the ends of drive shaft 50 to provide rotatable sup 
port therefor. The portions of the drive shaft 50 within 
the cover members 56 are splined, as noted at 68. Gear 
train 33 is connectable to one of the ends of drive shaft 
50 extending through the associated cover member 56. 

Provided through each of the cover members 56 in 
alignment with the circular layer of cartridges 18 or 
empty cases 22 at the ends of drum 24 is a port 70 
through which the cartridges or empty cases may be 
passed. Feed chute 16 is connected to the cover member 
56 mounted to the feeding side of drum 24 and return 
chute 20 is connected to the cover member mounted to 
the return side of the drum so as to be in communica 
tion with the ports 70. 
As has been already noted, the transfer mechanisms 26 

are similar in construction and, therefore, for clarity and 
brevity of recitation reference will be made in the fol 
lowing description to the transfer mechanism which is 
mounted to the feeding end of supplier 14, it being re 
membered that the function of the transfer mechanism 
mounted to the return end is the reverse of that mounted 
to the feeding end. 
Such transfer mechanism 2ó includes a circular scoop 

disc 72 having a hub portion 74 with a cylindrical hole 
76 provided axially therethrough for receiving one of the 
extending portions of drive shaft 50. A sleeve 78 having 
internal splines matching the splined portion 68 on the 
drive shaft. 50 is mounted over such spline portion and 
is received by hole 76. Sleeve 78 is connected to scoop 
disc 72 so that rotation of drive shaft 50 by motor 32 is 
transferred to such scoop disc. The radius of scoop disc 
72 is substantially the same as that of outer shell 38 and 
the circular area of Such scoop is interrupted by two 
diametrically-opposed Wedge-shaped openings 80 which 
extend outwardly from hub portion 74. Each of the 
openings 80 receives an inner transfer device 82 by which 
successive layers of cartridges 18 in the end of drum 24 
are scooped therefrom and transferred through the asso 
ciated opening to the outside of the scoop disc, as here 
inafter explained. 
Each of the inner transfer devices 82 includes a bridge 

84 Which is mounted to the outside of scoop disc 72 at 
the perimeter thereof so as to bridge the outer end of 
each of the openings 80. Each of the bridges 84 also 
houses an outer pinion gear 8ó which meshes with ring 
gear 52 for travel therearound as scoop disc 72 is rotated. 
Each of the outer pinion gears 86 is mounted on a shaft 
88 adjacent one end thereof so that a portion of such 
shaft extendis beyond the cuier pinion gear to form an 
axile portion 92. The opposite end of shaft 83 is ro 
tatably received by a ball bearing 90 mounted in hub 
portion 74, and axle portion 92 is rotatably received by 
a ball bearing 94 mounted in bridge 84. Bearings 94 and 
90 are so disposed that the shafts 88 extend radially from 
the axis of drum 24 and angulary outward from scoop 
disc 72 for areason to be hereinafter explained. 
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A wheel 96 is fixedlymounted to each of the axile por 
tions 92 so as to travel around track 54 andassist in 
rotatably supporting scoop disc 72 on drum 24. Another 
pair of Wheels 98 are rotatably mounted on a pair of 
axles 100. which extend radially inward from the perim 
eter of scoop disc 72, normal to the axis of shaft 88, to 
provide additional rolling support for scoop: discº 72. 
Fixed to each of the shafts 88 adjacent outer pinion gear 
86 is asprocket unit102 which includes an inner sprocket 
104 and an outer sprocket 106 which are both of the 
five-tooth type. The inner sprockets 104 and outer 
sprockets 106 are arranged to engage the neck and base 
portions, respectively, of the end ones of the cartridges 
18 in the storage spaces 44 of drum 24. 

Inner sprockets 104 engage the neck portions of the 
cartridges 18 adjacent the shoulders thereof with the 
bases having contact with outer pinion gear 86 Whereby 
such cartridges are held against longitudinal displacement 
while being moved by the sprocket unit 102. In order 
to obtain proper rolling contact between the sprockets 
104 and 106 while rolling over the end cartridges in 
drum 24, the outer perimeters of suchsprockets are ar 
ranged to forma conehaving its apex on the axis of drum 
24 as the pitch diameters of inner sprocket 104 and outer 
sprocket 106 should vary in proportion to the distances 
from the axis of drum 24, asis bestillustrated by Fig. 5. 
With sprocket unit 102 being of the five-tooth type, the 

cone angle is approximately 16 degrees, and as the axes of 
the cartridges in drum 24 are normal to the axis thereof, 
the sides of the sprockets 104 and 106 mext to the drum 
should also be normal to the axis of the drum. Conse 
quently, bearings 90 and 94 are so related that the axes 
of the shafts 88 incline approximately eight degrees out 
wardlyfrom the plane normal to the axis of drum 24. 
Each of the inner transfer devices 82 also includes a 
scoop. 108 which is mounted to bridge 84. Provided on 
each of the scoops 108 is a pair of ramp portions 112 
whichare arcuately formedito cooperate with the sprocket 
units 102 in guiding the cartridges 18 picked up by such 
sprocket units from drum 24through the associated 
openings 80 to the outside of scoop disc 72. Pivotally 
mounted to each of the scoops 108 solas to form an 
extension of the ramp portions 112 thereon is an exten 
sion member 114 provided with a pair offinger portions 
118 which extend outwardly beyond such ramp portions 
toguide the cartridges 18 removed from the storage Spaces 
44 by the sprocket units 102 in a circular path to a pair 
of transmission mechanisms, 136 which are fully de 
scribed hereinafter. The ends of the partitions 42 are 
cut out, as noted at 116, to permit engagement of the 
sprocket units 102 with the end ones of the cartridges 
in the storage spaces 44. 
The extension members 114 are each mounted on a 

rod 120 which is rotatably received by a pair of holes 
in the ramp portions 112 of the scoops 108. An arm 
122 is fixedly mounted atone end. to the outer end of 
each of the rods 20 and mounted to the free end of each 
of the arms 122, so as to extend outwardly therefrom, 
is a shaft 124 which rotatably supports a roller 126. The 
arms 122 are so fixed to the rods 120 that When the 

... extension members 114 are in normal positions with the 
finger portions 118 thereon forming an extension of ramp 
portions 112, the rollers 126 are in rolling engagement 
with shoulder 62. Each of the rollers 126 is held in 
engagement with shoulder 62 by a spring-biased plunger 
128 which is mounted in bridge member 84 so asto press 
against arm 122 adjacent the free end thereof. 
* Provided on the inner side of each of the scoop discs 
72 are two pairs of semicircular radially spaced cam 
wipers 130 extending from one side of one of the open 
ings 80 to the scoop 108 which is mounted on the near 
side of the other one of the openings With the corre 
sponding ones of the cam wipers in such pairs being in 
line with each other. The cam wipers 130 ineach of the 
pairs aré concentric with scoop disc 72 and are radially 
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6 
spacedso asto slidingly engage opposite ends of the body 
portions of the end cartridges-18in drum 24 and contactly 
positioned such cartridges so that the axes thereof are 
normal to the axis of drum 24. Each of such pairs of 
cam wipers 130 also progressively develops inwardly to 
wards the respective ends of the partition 42 and in the 
direction leading to the scoop 108 the distance of the 
diameter of cartridge 18. * - 
The two scoop discs 72 are mounted on drive shaft 50so 

that relative portions of the cam wipers 130 on such two 
scoop discs are moved simultaneously to opposite ends 
of the storage spaces 44 and so that the length of the 
storage spacesis maintained as a multiple of the diameter 
of the rounds. Thus, during a half-rotation of the scoop. 
discs 72 the columns of cartridges 18 in the storage 
spaces 44 are moved progressively toward the feeding 
end of drum 24 in a double spiral, inas muchas the two 
pairs of the cam wipers 130 on the scoop disc 72 mounted 
on the return end of supplier 14 progressively cam the 
cartridges 18 in the storage spaces toward the feeding end 
of the supplier and the cam wipers on the feeding endare 
simultaneously rotated to make room for the cartridges 
until they are in position to be picked up by the sprocket 
units 102. 7 

The cartridges which are scooped from the open ends 
of the storage spaces 44 in drum 24 and moved by the 
two inner transfer devices 82 to the outside of the scoop 
discs 72 are received by a transmission mechanism 136. 
Such transmission mechanism 136 is mounted for rotation 
between scoop disc 72 and cover member 56 and includes 
an inner retainer assembly 138 and an outer retainer as 
sembly 140 arranged, as hereinafter described, to provide 
thirty-three radially-disposed spaces 141 for receiving 
cartridges from the inner transfer devices 82. Outer 
retainer assembly 140 is composed of an outer ring gear 
portion 142 which meshes with the outer pinion gears 86 
solas to be rotated thereby and an annular track portion 
144 which encircles such ring gear portion around the 
outside thereofso asto be contacted by the Wheels 96 and 
98 to provide rolling contact between such outerassembly 
and scoop disc 72. Outer retainer assembly 140 is main 
tained in contact with the wheels 96 and 98 by a plurality 
of spherical buttons 146 whichare mounted on the under 
side of end portions 60 of cover member 56 for contact 
with the outer side of outer ring gear portions 142 which 
is finished to provide a smooth engaging surface for the 
buttons. 

Extending radially inward from the inner periphery of 
outer ring gear portion 142 are thirty-three base fins 152 
which are spaced to receive therebetween the base por 
tions of the cartridges 18. The base fins 452 are also 
twisted angularly around the longitudinal axis thereof to 
facilitate reception of the cartridges therein from the 
inner transfer devices 82 and extraction therefrom during 
rotation of outer retainer assembly 149 relative to scoop 
disc 72. The base fins 152 extendinwardly with the free. 
ends being approximately in line with the outer ones of 
the cam wipers 130. 

Inner retainer assembly 138 includes a hub portion 154 
which is recessed at the inner side to receive a ball bear. 
ing member 156 which contacts hub portion 74 of scoop 
disc 72 to provide rolling support for such inner assembly. 

Provided on the inside of hub portion 354 is an inner 
ring gear portion 158 which is driven by an inner pinion 
gear 160 fixedly mounted to each of the shafts 88. Ex-. 
tending outwardly from hub portion 154 are thirty-three 
nose fins 62 Which are spaced to receive the neck and 
projectile portions of the cartridges received by the base 
fins 152 and which cooperate with such base fins to form 
the spaces 141. The nose fins 62 are twisted angularly 
similar to base fins 152 to facilitate the reception of the 
cartridges therebetween and the extraction of the car 
tridges therefrom. The free ends of the nose fins, 162 
are in approximate alignment with the inner ones of the 
cam wipers 130 Whereby there is provided a clearance 
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164 between such nose fins and the base fins 152. Inner 
pinion gear 160 and inner ring gear portion 158 are so 
designed that inner retainerassembly 138 is driven at the 
same rate as outer retainer assembly 140 to maintain the 
base fins 152 and nose fins 162 in alignment. 
Mounted to the inside of cover member 56 adjacent the 

side of port 79, which is on the far side thereof respective 
to the direction ofrotation of the transmission mechanism 
136, is a comb 174 which extends angularly downward 
into clearance 64 to cammingly engage the cartridges 
18 in the rotating transmission mechanism and transfer 
such cartridges upwardly through port 79 and against the 
line of cartridges in feed chute 16 whereby the torque of 
such transmission mechanism is applied against Such line 
of cartridgesto contactably move the cartridgesto guin (2. 
Comb 174 is positioned relative to the empty one of the 
storage spaces 44 in drum 24 so that the last one of the 
cartridges in the bank preceding the empty Space is moved 
over the comb while the leading one of the cartridges in 
the bank formed after such empty Space is moved under 
such comb asis especially well illustrated in Figs. 8-12. 
As has already been explained and as is ilustrated 

schematically by Figs. 13-17, the two outer layers of 
cartridges 18 in drum 24 are scooped simultaneously by 
the two diametricaly-opposed inner transfer devices 82 
which are mounted to the scoop disc 72 that rotates at 
one-half the rate of the cooperating transmission mecha 
mism 136. Such figures show schematically how, While 
one of the inner transfer devices 82 is scooping up a layer 
of cartridges 18 from drum 24 and moving such cartridges 
directly into feed chute 16, the other one is scooping up 
another layer of cartridges and laying them in the Spaces 
141 in the transmission mechanism 136 to build up a stor 
age bank during one revolution of Scoop disc 72 with the 
functions of such inner transfer devices being reversed 
during the following revolution of Such scoop disc. 
As shown diagrammatically by Figs. 8-12, interferences 

would occur at times between the cartridges being trans 
ferred by comb 174 to feed chute 16 and the finger por 
tions 118 if such finger portions Were immovably fixed to 
the scoops 108. Consequently, there is provided in rim 
portion 58 of cover member 56 a plate 170 having therein 
a cam channel 172 which interrupts shoulder 62 and is 
disposed so as to receive the rollers 126 atone end and 
return such rollers into engagement with shoulder 62 at 
the other end. Cam channel 172 is so generated that the 
finger portions 118 are pivoted inwardly to a retracted 
position by the movement of the rollers 126 along such 
cam channel during rotation of scoop disc 72 While pass 
ing by comb 174. In addition, the empty one of the stor 
age spaces 44 is coordinated with the movement of the 
extension members 114, as shown by Figs. 8-12, So that 
a cartridge 18 will not be in engagement with the finger 
portions 118 to interfere with the retraction thereof. 

It will be noted in such figures that the paths of the 
cartridges designated as 34A, which is the last round from 
the bank. A formed in front of comb (174 to go out port 
70 into feed chute 16, and 1A, which is the first cartridge 
in bank A formed behind such comb, are separated suf 
ficiently by virtue of the blank one of the storage spaces 
44, to prevent interference therebetween as the sprocket 
unit 102 passes the comb. If there were a cartridge in 
the sprocket unit 102 between such cartridges 34A and 1A, 
it would have interfered with comb 574, cartridge B, 
which is the first cartridge in the bank B, and extension 
member 114. Figs. 8-12 also show how extension men 
ber 114, when in normal position, serves to guide the 
cartridges 18 into transmission mechanism 136 in a cir 
cular path about the axis of sprocket unit 102 and, more 
over, how after round 34A has passed through port 70, 
finger portions 118 are retracted by cooperation of cam 
channel 172 to allow cartridges B and 2B to contact 
comb 174 at the proper point and how the finger portions 
118 are returned to normal extended position in order to 
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8 
permit the passage of round 1A into transmission mecha 
nism 136. 

However, by leaving one of the storage spaces 44 empty 
to assist in preventing the aforementioned interference, 
there is an interruption in the flow of cartridges 18 picked 
up by the inner transfer devices 82 from the ends of the 
storage spaces 44. Therefore, so as to fill the consecu 
tive spaces 141 in transmission mechanism 136 and obtain 
an uninterrupted delivery of the cartridges from the trans 
mission mechanism to feed chute 16, there are two less 
spaces 14i in the transmission mechanism than there are 
storage spaces 44 in drum 24, and such transmission 
mechanism is speeded up correspondingly so that the 
spaces 141 therein register with the spaces in the sprocket 
units 62. For example, drum 24 of the selected em 
bcdiment has thirty-five of the storage spaces 44 therein. 
As one of the storage spaces 44 is empty transmission 
mechanism 136 is provided with thirty-three spaces and 
its speed is 6%3 times the speed of the scoop disc. Thus, 
for one revolution of Scoop disc 72, transmission mecha 
nism 136 has to revolve 2%3 times. This speed ratio is 
provided in large part by the shafts 88 being angularly 
related to the axis of drum 24 whereby the diameter of 
outer ring gear portion 142 is smaller than that of inner 
ring gear portion 158. The balance of the required speed 
adjustment is obtained through a special pitch relationship 
provided between outer ring gear portion 142 and the 
outer pinion gears 86. 

Provided around the outside of scoop disc 72 is a pair 
ofrails 166 whichare concentric with such scoop disc and 
are interrupted by the openings 80. The rails 166 are ar 
ranged to contact one side of the body portions of the 
cartridges 18 while being carried by transmission mecha 
nism 136. A pair of rails 168 on the inside of cover 
member 56 slidingly contact the opposite sides of the 
cartridges in transmission mechanism 136 to slidingly 
support the cartridges received by the spaces 141. 

Operation 
Gun 12 is prepared for operation when supplier 14, 

feed chute 16 and return chute 20 are filled with cartridges 
18. Gun 82 is fired by closing the electric circuit to the 
motor thereof by a switch mechanism (not shown) which 
at the same time energizes motor 32 of supplier 14. 
Thereafter, supplier 14 is synchronized to the needs of 
gun 12 by gear train 33 and flexible drive shaft 34. 
When motor 32 is energized, the cartridges 18 in feed 

chute 16 are forced toward guin 12 by the pressure applied 
thereagainst by the transmission mechanism 136 on the 
feed side of supplier 14. As gun 12 fires, the cartridges 
18 moved thereinto from feed chute 16 are replaced in 
the system by the cartridges in return chute 20 until the 
empty cases 22, placed in return chute 20 by the ejection 
mechanism of guin 12, reach drum 24 and thereby the 
cartridges in such return chute increase the supply of 
cartridges in the system. 
Because the transfer mechanism 2ó on the return side 

of supplier 14 rotates with that on the feed side, the 
empty cases 22 are moved down comb 174 into the 
rotating transmission mechanism 136 and are picked up 
therefrom by the inner transfer devices 82 to be placed 
into the ends of the storage spaces 44 in drum 24 from 
which the cartridges 18 are scooped by the inner trans 
fer devices at the feeder side. As the empty cases 22 
are laid into the ends of the storage spaces 44, they are 
progressively cammed toward the feeder end by the ro 
tating cam wipers 130 the distance of the diameter of 
cartridge 18 and thereby the cartridges in the storage 
spaces ahead thereof are moved into position to be 
scooped up by the inner transfer devices 82 on the feeder 
side. Thus, the cartridges 18 and empty cases 22 move 
in a double spiral from the return to the feed side of 
drum 24. 
By this mechanism, it is seen that the forces of accel 

eration and deceleration imparted to the line of cartridges, 
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18 and empty cases 22 in the system during transfer 
between gun 12 and drum 24 are considerably reduced 
by the speed of the scoop discs 72 being one-half that 
of the transmission mechanisms 136 which produces a 
gradual acceleration and deceleration during the transi 
tion of the cartridges and cases between the substantially 
zero velocity thereof in the drum and the high degree of 
velocity when moving in feed chute 16 and return chute 
20 atgun speed. x 

It is also noted that, because the transfer mechanisms 
26 are identical, the feeder system of the present inven 
tion may be reversed, if found desirable, by changing 
the direction of rotation of electric motor 32. Further, 
itis apparent that subject system provides an improved 
means for feeding a gun without the use of links and 
for disposing of the empty cases with subject system being 
rugged in construction and positive in operation. 

Although a particular embodiment of the invention 
has been described in detail herein, itis evident that many 
variations maybe devised within the spirit and scope 
thereof and the following claims are intended to include 
such variations. 
We claim: 
1. A cartridge supplier for a gun, including a drum 

for storing a supply of cartridges stacked in a plurality 
of Irows extending from one end of said drum to the 
other, said rows being helically disposed whereby each 
cartridge is supportingly positioned by the adjacent ones 
thereof in the rows for right angular disposition rela 
tive to the longitudinal axis of said drum, and a closed 
conveyer system extending through said drum and the 
gun for feeding the cartridges to the guin and returning 
empty cases therefrom to said drum to continuously move 
the supply of cartridges therein towards the guin. 
º 2. A cartridge supplier for a gun operable at a pre 
determined rate, including a drum for storing a supply 
of cartridges, a closed conveyer system extending through 
said drum and the gun for feeding the cartridges to 
the gun and returning empty cases therefrom to said 
drum to continuously move the Supply of cartridges there 
intowards the gun, and a pair of similar transfer mecha 
nisms adapted to remove the cartridges from said drum 
and replace the empty cases therein at approximately 
one-halfgun rate. 

3. A cartridge supplier for a guin having an operating 
motor, said supplier including a drum for storing a sup 
ply of cartridges, a closed conveyer system extending 
through said drum and the gun for feeding the cartridges 
to the guin and returning empty cases therefrom to said 
drum to continuously move the supply of cartridges 
therein towards the gun, motor means for driving said 
conveyer system, and means for synchronizing said con 
veyer system to the needs of the gun and for connecting 
the operating motor to said motor means to provide 
cooperation therebetween. - . 

4. A cartridge supplier for a gun, including a drum 
for storing a supply of radially disposed cartridges in 
helical rows, and a closed conveyer system extending 
through said drum and the gun for feeding the cartridges 
to the guin and returning empty cases therefrom to said 
drum to continuously move the supply of cartridgesthere 
in towards the gun, and including transfer means for 
gradually accelerating the cartridges during movement 
from said drum to the guin and decelerating the empty 
cases during movement from the gunto said drum, and 
cam means engageable with the empty cases moved to 
said drum for moving the supply of cartridges therein 
towards the guin. 

5. A cartridge supplying device for a gun, including 
a drum for storing a supply of cartridges, radial parti 
tions in said drum extending from one end thereof to 
the other to form spaces for separating the supply of 
cartridges into rows slidingly received by said spaces, 
and said partitions being helically formed whereby the 
cartridges in said spaces are positionable so 'that the 
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axes of the cartridges are normal to the axis of said dirtifi 
while being guided by said partitions therethrough, means 
for delivering cartridges from one end of said spaces 
to the gun, similar means for delivering empty cases 
from the gun to the opposite ends of said Spaces, and 
rotatable cam means cooperating with the empty car 
tridge cases delivered to said spaces for continuously 
moving the rows of cartridges in said spaces towards 
said one end of said spaces and inspiral arrangement for 
pickup by said cartridge delivering means. x * . 

6. The device of claim 5 wherein said rotatable cam 
means includes cam wipers disposed for sliding engage 
ment with the cartridges and empty cases in said spaces 
and being disposed to position the engaged empty cases 
so that the axes thereof are disposed normal to the axis 
of said drum, and having an angular development Where 
by the empty cases and cartridges are moved the disº 
tance of the diameter thereof towards the guin during 
one-half revolution of said cam Wipers. 

7. The device of claim 5 wherein said rotatable cam 
means is comprised of two pairs of semicircular cam 
wipers having sliding engagements with the cartridges and 
empty cases in said spaces When said cam Wipersare 
rotated for moving the cartridges and empty cases in a 
double spiral towards the guin. 

8. A cartridge supplying device for agun operable at 
a predetermined rate, including a drum for holding a sup 
ply of cartridges disposed radially therein in a plurality 
of layers, chute means having communication with one 
end of said drum for slidingly conveying said cartridges 
to the guin and with an opposite end of said drum for 
slidingly conveying the empty cases thereto from the 
gun, a first scoop device rotatably mounted to Said one 
end of said drum for scooping successive layers of car 
tridges therefrom at approximately one-halfgun rate, a 
first transmission mechanism for receiving the cartridges 
scooped up by said first scoop device and forcing them 
through said chute means to the guin atgun rate, a second 
scoop device rotatably mounted to said opposite end of 
said drum, a second transmission mechanism for receiv 
ing empty cases from the guin and moving them to said 
secondi scoop device for placement thereby in successive 
layers in said drum to move the supply of cartridgesto 
wards said first scoop device in position to be picked up 
thereby. V. 

9. A cartridge supplying device for a gun, including 
a drum for holding a supply of cartridges disposed radial 
ly therein in a plurality of layers, chute means having 
communication with one end of said drum for slidingly 
conveying the cartridges to the guin and with an op 
poste end of said drum for slidingly conveying the empty 
cases thereto from the gun, a first scoop device rotatably 
mounted to said one end of said drum for scooping suc 
cessive layers of cartridges therefrom, a first transmission 
mechanism for receiving the cartridges scooped up by 
said scoop device and forcing them through said chute 
means to the gun, a second scoop device rotatably 
mounted to the opposite end of said drum, a second 
transmission mechanism for receiving empty cases from 
the gun and moving them to said second scoop means 
for placement thereby in successive layers in said drum, 
and cam means disposed for rotation with said second 
scoop device and for engagement with the empty cases 
placed in said drum for moving the supply of cartridges 
towards said first scoop means in position to be scooped 
thereby. 

10. A cartridge supplying device for a gun, including 
chute means for delivering cartridges to the guin and 
empty cases therefrom, a drum comprising a cylindri 
call outer shell, a cylindrical inner shell and a plurality 
of helical partitions for dividing the space between said 
outer and inner shells into equal helical storage spaces 
extending from one end of said drum to the otherfor 
slidably receiying radially-disposed rows, of cartridges, 
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of the cartridges after being fired by the gun, a ring gear 
mounted to each end of said drum concentric therewith, 
a motor mounted within said inner shell and having a 
shaft in alignment with the axis of said drum, a first 
transfer mechanism mounted to one end of said drum 
and comprising a disc centrally engaged to said drive shaft 
forrotation thereby, a pair of diametrically-opposed inner 
transfer devices mounted to said disc, each of said inner 
transfer devices including a scoop mounted through an 
opening in said disc for Scooping successive layers of 
cartridges from said drum, a sprocket unit cooperable 
with said scoop for rotatably moving the cartridges en 
gaged by said scoop to the opposite side of said disc, 
pinion gears engaged with said sprocket units and meshed 
with said ring gear for transferring rotation of said disc 
to said sprocket unit, a transmission mechanism engaged 
by gear means to said pinion gears for rotation thereby at 
a rate greater than that of said disc, radial spaces in said 
transmission mechanism for consecutively receiving the 
cartridges removed from said drum by said sprocket units, 
a comb extending into said transmission mechanism for 
camming the cartridges therefrom into said chute means 
for passage to the gun, and a similar second transfer 
mechanism mounted to the opposite end of said drum for 
receiving the fired cases from said chute means and plac 
ing the cases in said drum at the oppoiste ends of the 
rows from which the cartridges are removed by said first 
transfer mechanism. 

17. The device of claim 16 including cammeans mount 
ed to said disc of said second transfer mechanism foren 
gagement with the fired cases placed in the rows formov 
ing the rows continuouslytowards said first transfermech 
anism, and similar cam means mounted to said disc of 
said first transfer mechanism for synchronized rotation 
with said cammeans of said second transfermechanism to 
maintain the rows of cartridges and fired cases in contact 
and position the cartridges for pickup by said inner trans 
fer devices of said first transfer mechanism. 

18. The device of claim 16 wherein one of said spaces 
in said drum is left empty of cartridges or empty cases 
and said transmission mechanismis provided with two less 
spaces than said drum and whereby said gear means and 
said pinion gears cooperate to rotate said transmission 
mechanism 
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times the rate of said scoop mechanism wherein X repre 
sents the number of spaces in said drum, and including 
an extension member pivotally mounted to said scoop for 
reception between said base and nose fins for directing the 
movements of the cartridges moved by said sprocket unit 
to Said transmission mechanism, an arm mounted to said 
extension member, a cover for said transfer mechanism, 
an annular shoulder around the inside of said cover, a 
rollermounted to said arm for contact with said shoulder 
to maintain said extension member in normal position, a 
cam channel interrupting said shoulder for receiving said 
roller When said extension members are adjacent said 
comb and said empty one of said spacesto pivot said ex 
tension member away from interference with the move 
ment of the cartridges transferred by said comb to said 
chute. 

19. A cartridge supplier for a gun, including a drum 
for storing a supply of cartridges provided with tapered. 
cases, a closed conveyor system extending through said 
drum and thegun for feeding the cartridgesto thegun and 
returning the empty cases therefrom to said drum to con 
tinuously move the supply of cartridges therein towards 
the gun, a plurality of radial partitions in said drum each 
extending from one end thereof to the other and spaced 
to form spaces for storing the supply of cartridges in rows 
moveable from one end of said drum to the other, said 
partitions being helically formed to position the cartridges 
angularly relative to the adjacent ones in the rows and to 
maintain the relative angular positions of the cartridges so 
that the longitudinal axes thereof remain normal to the 
longitudinal axis of said drum while the cartridges are 
slidingly guided therethrough by the partitions. 
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