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UNITED STATES PATENT of FICE 
2,524,132 

AMMUNITION FEEDER 

Water E. Naugler and Ernest W. Stacey, Beverly, 
Mass assignors to United Shoe Machinery Cor 
poration, Flemington, N. J., a corporation of 
New Jersey 

Application February 7, 1946, Serial No. 646,174 
5 Claims. 

1 
This invention relates to ordnance and is illus 

trated as embodied in a feeder for automatically 
supplying clips of cartridges to a feed box of a 
37 mm. gUn. 

In order to insure that a 37 mm. gun mounted in 
an airplane, for example, may be fired in Short 
bursts at its maximum rate, it is highly desirable 
that an automatic ammunition feeder be pro 
vided. Such a feeder for use in an upper pres 
surized turret of an airplane is disclosed in United 
States Letters Patent No. 2,494,728, granted Jan 
uary 17, 1950 or an application filed in the names 
of Ernest W. Stacey and Frank W. Reinhold. 
Because of the limited Space available and Various 
other considerations it is often impracticable to 
use the same feeders in corresponding turrets of 
different airplanes or in different turrets of the 
Sane airplane. 

It is an object of the present invention to pro 
vide an improved feeder for automatically sup 
plying clips of cartridges to a 37 mm. gun mount 
ed, for example, in a lower turret of an airplane. 
The illustrative feeder, in accordance with a fea 
tire of the present invention, comprises two pairs 
of endless chains which are operated in timed 
relation and oppositely arranged Sections of which 
are movable in arcuate paths, channeled bars 
carried by one pair of Said chains, Said bars...be 
ing constructed and arranged to engage opposite 
sides of the rims of cases of cartridges assembled 
in clips, rods carried by the other pair of chains, 
said rods being constructed and arranged to en 
garre opposite sides of projectiles of cartridges as 
Sembled in said clips, spring-energized means for 
interinittently moving or indexing Said pairs of 
chains in said accuate paths to deliver the clips 
of cartridges successively to a transfer station 
arranged adjacent to a feedbox of a gun, a driver, 
and mears comprising a member responsive to 
movement of the clips of cartridges to the trans 
fer station for causing said driver to force Said 
clips of cartridges from said bars and rods into 
the feed box. 
The driver comprises a lever which is mounted 

for pivotal movement and has pivotally connected 
to it arms constructed and arranged to engage 
said clip of cartridges at the transfer station, a 
relatively weak spring being provided for con 
stantly urging the driver to a retracted posi 
tion in which it is retained until released by a 
latch. Wr/hen the driver has been relea.Sed, a rela 
tively powerful coil spring causes the driver to 
feed clips of cartridges at the transfer station 
into the feed box, means responsive to movement 
of the driver being provided for causing Said 
spring to become, in effect, part of the driver 
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during retractive movement of the driver, and 
for causing the spring to be energized, after the 
driver has been retracted, to feed the next clip 
of cartridges into the feed box after the latch, 
which is responsive to movement of a clip of 
cartridges to the transfer station, has been re 
leased. 
The illustrative feeder also comprises means 

for guiding the clips in which the cartridges are 
assembled, into the feed box, said means includ 
ing a guide which is fixed to the feed box and 
is constructed and arranged to receive Said clips, 
and a pivotally mounted ramp which is construct 
ed and arranged to be deflected by the clips as 
they are moved toward the guide in order to 
facilitate moving Said clips into the guide. 
The illustrative feeder is also provided with 

mechanism for filling the magazine with clips of 
cartridges, said clips of cartridges being Supplied 
manually to the transfer station, which at such 
time serves as a loading station. Mechanism is 
also provided for operating the pairs of chains 
and the ammunition Supporting bars and rods 
carried thereby in reverse directions against the 
action of the above-mentioned spring-energized 
means to move the clips of cartridges presented 
to the feeder at the loading station, into stacked 
relation in the magazine. In order to assist in 
feeding the clips of cartridges to the channeled 
bars and rods carried by the pairs of chains, re 
spectively, there is provided a movable member 
constructed and arranged to position the clips of 
cartridges and to facilitate presentation of said 
clips to the various clip supporting bars and rods 
of the chains properly indexed to receive said 
clips. - 

The various features of the invention will be. 
understood and appreciated from the following 
detailed description read in connection with the 
accompanying drawings, in which 

Figs. 1 and 2 are views showing the opposite 
sides, respectively, of the illustrative ammunition 
feeder, portions of which have been broken away; 

Fig. 3 is a view on line III-III of Fig. 1: 
Fig. 4 is a perspective view of the rear portion 

of the feeder; 
Fig. 5 is a view on line V-W of Fig. 3; 
Fig. 6 is a view showing in detail mechanism 

for positioning the feeder with relation to a feed 
box of a gun; - 

Fig. 7 is a view partly on line VII-VII of Fig. 5; 
Fig. 8 is a view partly on line VIII-VIII of 

Fig. 4; 
Figs. 9 and 10 are views online V-W of Fig. 3, 

ilustrating loading mechanism of the feeder dur-. 
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ing two different stages of the filling of the maga 
zine of the feeder with clips of cartridges: and 

Fig. 11 is a section on line Xi-—XI of Fig. 6. 
The illustrative feeder is described with refer 

ence to supplying clips 38 (Figs. 1, 3, 5, 7, 9 and 
10) of cartridges 33 to a feed box 34 (Figs. 2, 3 
and 7) of a 37 mm. gun 36 such as disclosed in 
United States Letters Patent No. 4,525,065, 
granted February 3, 1925, on an application filed 
in the name of John M. Browning, and comprises 
arcuate web side plates 38 (Figs. i., 3 and 4), 48 
(Figs. 2, 3 and 4) which are bolted to a base 42 
and are joined together by tie-rods. Ti The Side 
plates 38, 33 and the base 42 together form a 
housing or magazine 2 in which the clips 30 of 
cartridges 32 are stacked in radial arrangement. 

In order to position the ammunition feeder with 
relation to the feed box 34 of the gun 36, said box 
has extending from its left Side, as viewed from 
the front of the gin, four studs 46 (Figs. 3 and 6) 
which fit in holes GS (Fig. 6) respectively of a 
plate 48 (Figs. 3, 6, 7 and 11) and have notches 
50 (Fig. 6) formed in theim. The plate 48 is se 
cured to the feed box 33 by a pair of clamps 52 
(Figs. 3 and 6) which are supported for vertical 
sliding movement upon studs 53 Secured to the 
plate and which engage the outside face of the 
plate and fit in the notches 58 of the studs 44, 
each of the clamps being held in its raised lock 
ing position by a spring-pressed lever 54 (FigS. 3 
and 6) which engages a shoulder 56 (Fig. 6) of 
the plate and prevents the clamp from moving out 
of its locking position in the notches. 
Formed integral with and extending laterally 

from the plate 38 are a pair of flanges 59 (FigS. 
3 and 6) having bores 63 for receiving screwS 62 
(Fig. 3) extending through vertical bores in boSSes 
63 at the lower end of the side piate 46), Said 
bosses resting upon the flanges and being properly 
positioned thereon by said screws. It will be un 
derstood that the above mechanism is merely for 
the purpose of locating the ammunition feeder 
with relation to the feed box 34, the base 42 of 
the machine, after being properly positioned, be 
ing supported in such position by a plurality of 
screws 34 (Figs. 1 and 3) mounted upon a bear 
ing 66 to which the receiver of the gun 36 is Se 
cured. As will appear later, the plate 28 has 
formed in it, an ammunition receiving opening 
68 (Figs. 3, 6, 7 and 11) and has secured to it an 
ammunition guide and a cartridge guide rail 
T (Figs. 3 and 6). The illustrative machine, if 
desirable, may be advantageously incorporated 
in a lower pressurized turret of an airplane. 
The cartridge assembling clips, which are best 

shown in Fig. 7, comprise a plurality of flat 
plates 74 to which are secured yokes 26 (FigS. 5, 
7, 9 and 10) hinged through pins 8 (Fig. 7) to 
the yokes of adjacent plates, the yokes having 
secured to them spring clasps 80 constructed and 
arranged to receive the cartridges and to retain 
them in assembled relation. Formed in each of 
the plates 7A and the yokes i. 6 is a hole 82 (Fig. 7) 
for receiving a pawi 84 of a slide 86 forming part 
of the feed mechanism of the gun. As will be 
hereinafter explained, clips 38 of cartridges 32 
are fed successively to a transfer station 88 (FigS. 
1, 3, 5 and 9) arranged adjacent to the cartridge 
receiving opening 63 of the plate A8, which Open 
ing is in allinement with a cartridge receiving 
opening 90 (Fig. 7) in the side of the feed box 36 
of the gun. 36, and are pushed into said feed box 
by a spring-energized yoke-shaped driver or lever 
92 (Figs. 1, 3, 4 and 8) which is pivotally mounted 
upon a shaft 94 rotatably supported in bosses 96 

0 

5 

25 

3. 5 

40 

45 

50 

60 

65 

70 

75 

4. 
of the side plate 38 of the housing 72, the lower 
ends of vertically arranged bifurcations of the 
driver 92 being pivotally connected to a pair of 
airns 98 (Figs. 3 and 4) having at their inner 
ends arcuate cartridge engaging portions 00 
(Figs. 1 and 4). The arms 98 are constantly 
urged into contact with stop shoulders (2 of 
the driver 92 by springs 64 the opposite ends 
of which are attached to studs on said bifurca 
tions and arms respectively. 

Each clip of cartridges 32 is supported in the 
housing 2 by a pair of channeled bars 06, 8 
(Figs. 4, 5, 9 and 10) which are secured to, suc 
cessive side links of outer endless chains 0, 
and a pair of rods 2 opposite ends of which 
are secured to lugs 4 forming parts of side links 
of pairs of endless chains 5. As best shown in 
Fig. 5, the cartridges 32 are Supported by the bars 
06, 98 and the rods 2 with lips : 8 (Figs. 5, 

9 and 10) of the cases 20 of the cartridges rest 
ing in opposed channels 22, 22a of the bars 6, 
98, respectively, and the opposite sides of the 

projectiles 24 of the cartridges engaging the 
rods f2. 
The outer endless chains pass over idler 

Sprockets 26 (Figs, to 4) mounted upon stub 
shafts 28 supported by the side plates 38, 40 of 
the magazine or housing 2, override arcuate 
surface 38 of the side plates, and, on their in 
ner Stretch, move into J-shaped grooves f 32 
(FigS. 1, 2 and 3) formed in guides 3A Secured 
by screws to the side plates. The endless chains 

it also pass over a pair of sprockets 36 (Figs. 
l to 4) which are rotatably mounted upon bell 
crank levers A38 fulcrumed upon a tie-rod 49, 
the levers 38 being angularly adjustable on said 
rods to tension the endless chains by turning 
Screws 42. In order to drive the outer chains 
if there is provided a pair of sprockets 44 (Figs. 
1, 4, 5, 9 and 10) Secured to the opposite ends of 
a drive shaft is 6 (Figs. 1, 2 and 4) which is rotat 
ably mounted in bearings of the side plates 38, 4. 
of the housing 72 and has secured to its central 
portion a gear 50 (Figs. 2 and 4) operatively con 
nected through idler gears 52, rotatably mounted 
in a cross frame 53 (Fig. 4) secured to the side 
plates, With a gear 54 secured to a drive shaft 
56 (Figs. 1, 2 and 4) rotatably mounted in bear 

ingS Supported by said side plates. 
In order that the oppositely arranged chains 
0 shall be effectively tied together over a sec 

tion where the bars 06, 98 have been discon 
tinued, there are provided tie-bars 58 (Figs. 1, 3 
and 4) which are secured to projecting flanges 
60 of associated side links of the chains. As Will 

be explained later, the inner and outer endless 
chains f O, f6 are energized by powerful springs 
62 (Figs. 2 and 3) to enable said chains, when 

released by moving a pawl 64 (Fig. 4) from a 
Shoulder 66 of a ratchet -68 Secured to the 
shaft 56, to move sufficiently to move or index 
one of the clips 30 of cartridges 32 arranged in 
the magazine just above the transfer station 88 
to said station after the previous clip of car 
tridges has been slid by the yoke-shaped driver 
92 into the feed box 34 of the gun 36, the con 
struction and arrangement being such that the 
ratchet f 68 noves half a turn before being 
stopped by the pawl, as will be hereinafter ex 
plained. 
The inner pair of chains í í 8. to which the rod 

carrying lugs 4 are Secured, pass over idler 
pulleys 69 (Fig. 1) secured respectively to stub 
Shafts 70 rotatably mounted in bearings Sup 
ported by the side plates 38, 40 of the housing 
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72, along an arcuate guide 2 (Figs. 3 and 4) of 
U-shaped cross section secured by screws 4 to 
the plates, and over driving sprockets 76 (Figs. 
1, 3, 5, 9 and 10) secured to opposite ends of a 
drive shaft 78 supported for rotation in bearings 
mounted in the side plates. 
Secured to the drive shaft 78 is a gear 80 

(Figs. 2 and 3) driving, through an idler gear 82 
rotatably mounted upon a pivot pin 84 car 
ried by a bearing frame 86, a gear 88 pinned 
to a shaft 90 (Figs. 1 to 4) rotatably mounted in 
bearings carried by the side plates 38, 40 of Said 
housing 72. Secured to an end of the shaft 90 
Outside the side plate 40 is a gear 92. Fixed to 
a shaft 94 (Figs. 2 and 3) rotatably mounted in 
bearings of a strut 96 secured to the side plate 
40 is a gear 98 which meshes with the gear 92 
and is operatively connected, through an idler 
gear 200 (Fig. 2) rotatably mounted upon a pivot 
pin 202 supported by the side plate 40, with a 
gear 204 secured to the shaft 56. Also Secured 
to the shaft f 94 is a sprocket 206 (Figs. 2 and 3) 
upon which is mounted an endless chain 208 
which also passes over a sprocket 20 rotatably 
mounted upon a pivot pin 22 Secured to a bOSS 
of the side plate 40. Secured by couplings 24 
(Fig. 2) to the endless chain 208 is a chain 26 
which passes over an idler pulley 28 mounted 
upon a pivot pin 220 rotatably supported by said 
plate 40, and around a pulley 222 rotatably 
mounted upon a pivot pin 224 carried by a head 
er 226, the end of the chain being secured to a 
spring housing 228 screwed to the side plate 40. 
Secured to the rear end of the housing 228 is 
a rear header 23 having attached to it the rear 
ends of the springs S2 the forward ends of which 
are attached to the header 226. 
The drive shaft 56 may be rotated to fill the 

housing or magazine 72 with clips 30 of car 
tridges 32 by a crank 232 (Fig. 2) which has a 
Worm 236 formed integral with it and which is 
rotatably supported upon a rod 234 and upon a 
sleeve 235 loosely mounted upon the rod which is 
fixed to a boss of the side plate 49. Enclosed 
in a bore 238 of the crank 232 and Surrounding 
a portion of the rod 234 is a spring 240 the rear 
end of which engages the Crank and the forward 
end of which engages the sleeve 235 which is 
Continuously forced by Said Spring against a 
thrust bearing 242 mounted upon the rod. When 
the crank 232 is slid forward along the rod 234 
and is rotated clockwise, as viewed from the 
rear, upon said rod 234 against the action of the 
Spring 240, it meshes With a gear 246 fixed to 
the outer end of the drive shaft 56 and moves 
forward on the rod until the worn 236 engages 
the thrust bearing 242, further rotation of the 
crank in the same direction causing, through 
mechanism above described, rotation of the drive 
shaft 56 in the direction of the arrow (Fig. 2), 
thus effecting rotation of the innier and Outer 
pairs of chains O, F 6 in directions indicated by 
arrows 248 (FigS. , 2 and 4) against the action 
of the Spring-loaded chain. 26. When, during 
the loading of the clips 30 of cartridges 32 into 
the housing or magazine 2, the crank 232 is re 
leased, the Worn 236 serves as a lock for pre 
venting rotation of the gear 246 in an opposite 
direction under the action of the spring-loaded 
chain. 26. 

It will be noted that the two shoulders 66. 
(Fig. 4) of the ratchet 68 are spaced 180° apart 
and that when the opposite bars 06, fo8 and the 
rods í 12, which together constitute á supporting 
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which is rotatably mounted upon a shaft 250 
(Figs. 1 and 4) serving as a fulcrum pin for one 
of the idler gears 52, is in engagement with the 
lower of the two shoulders f66, as shown in Fig. 
4. The pawl has a rearward extension 252 (Fig. 
4) which is constantly urged counterclockwise, 
as viewed in Fig. 4, by a spring 254 which fits in 
a socket of said extension and has its upper end 
fitting in a socket of an arm. 256 secured to the 
shaft 250, a retaining screw 258 carried by the 
arm 256 serving to keep the Spring in said sock 
ets. As the crank 232 is rotated clockwise, as 
viewed from the rear, to rotate the ratchet 68. 
counterclockwise as viewed in Fig. 4, the pawl 64 
will be depressed against the action of the Spring 
254 as the outer surface of the ratchet f68 slides 
along the pawl and, under the action of the 
spring 254, drops past one of the shoulders 66 
of the pawl as the next supporting unit for re 
ceiving a clip 30 of cartridges 32 arrives at the 
transfer station 88. As will appear later, when 
the housing or magazine 2 is being filled, the 
arm 256 is held fixed. It will be noted that the 
transfer station 88 is also the place where the 
clipS 30 of cartridges 32 are manually fed - Suc- . 
cessively to the Supporting units for the clips of 
cartridges, the loaded Supporting units being 
swung bodily clockwise, as viewed in Figs. 1 and 
4, into radially Stacked relation until tWenty 
clips of cartridges have been loaded into the mag 
aZin?. 
After disconnecting a carrier 269 (Figs. 1, 4, 

5, 7, 9 and 10), which is pivoted on pins 262 
forming part of a bracket 264 secured to the base 
42, from a vertical rod 266 (Figs. 1, 4, 5 and 7) 
and swinging said carrier into a lowered posi 
tion, shown in Fig. 10, the gunner presents the 
clips 30 of cartridges 32 manually to the ma 
chine through the use of mechanism which will 
now be described. As will be explained later, 
it is the purpose of means mounted upon and . 
movable With the carrier 260 to depress the ver 
tical rod 266 when a clip of cartridges arrives 
at the transfer station 88, thereby actuating, by 
mechanism hereinafter described, the yoke 
shaped driver 92 to enable it to move the clips 
Of cartridges at Said Station into the feed box 
34 of the gun 36 and then to cause the pairs of 
Spring-energized chains ff0, 6, which together 
with the bars 6, 98 and the rods f2 form a 
conveyor for the clips of cartridges, to be op 
erated to deliver the next successive clip of car 
tridges to said transfer station and to energize 
the driver for the next cartridge feeding op 
eration. 
The rod 266 has a lower end 268 (Fig. 5) which 

is straddled by a clasp 270 (Figs. 1 and 5) of 
U-shaped cross Section, the clasp being pivoted 
upon a pin. 272 carried by the lower end 268 of 
the rod. The clasp 270 has a recess which to 

65 

gether with an opposing recess in the lower end 
268 of the rod 266 forms a spherical recess 274 
for receiving a ball 26 (Figs. 5, 7, 9 and 10) 
forming the outer end of a pin 278 (Fig. 7) -se 
Gured in a bore of a boss 28 of the carrier 260. 
A Spring 282 fitting in opposing recesses of the 
lower end 268 of the rod 266, and clasp. 270 nor 
mally operatively connects the carrier 260 to the 
rod in order that downward-swinging movement 
of Said carrier by the action of the clips of car 

ij i 

unit or carrier for the clips 30 of cartridges 32, 
are in the transfer station 88, the pawl 64, 75 

tridges delivered to the transfer station 88 will 
effect vertical movement of the rod 266, causing 
the driver 92 to operate and various other oper 
ations hereinafter described to take place. 
Fulcrumed upon the pin 278 and upon a pin 

284 (Fig. 75 secured to a boss 286 of the carrier 
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26 is a detecting plate or feeler 288 (Fig.S. 1, 3, 
4, 5, 7, 9 and 10) having a straight upper edge 
29 constructed and arranged to be engaged by 
cartridges in the clips moved from the magazine 
2 to the transfer station 88. Upon being en 
gaged by said clips of cartridges the detecting 
plate 288 is depressed slightly against the action 
of mechanism hereinafter described, causing the 
carrier 268 to pivot slightly counterclockwise, 
as viewed in Fig. 5, about the pins 262. When 
the machine or feeder is feeding clips of car 
tridges to the gun, the detecting plate 288 is 
held vertically positioned, as shown in FigS. 5 
and 7, by an arcuate lug. 292 which is secured to 
the plate and is provided with a recess 294 (FigS. 
4, 5, 9 and 10) in which the rod normally regis 
ters to hold the plate in its operative position, 
shown in FigS. 5 and 7. 

Clips of cartridges are Supplied manually to 
the inachine from beneath and to the rear Of 
the transfer staticn 83 through an opening 295 
(Figs. 9 and 10), the carrier 260 having been 
swung about the fulcrum pins 262 against a stop 
29S forming part of the base 42. Before lower 
ing the carrier 269, it is first necessary to dis 
connect the ball 2.6 from the rod 266 by SWing 
ing the clasp 22 clockwise, as viewed in Fig. 5, 
against the action of the spring 282 and shifting 
the rod laterally away from the ball 26. In 
order to preserve the timing between the various 
parts of the machine, as will appear later, it is 
desirable to retain the rod 26 stationary while 
the magazine F2 is being filled with clips of car 
tridges and accordingly there is Secured to a lug 
297 (Figs. 4, 5 and 7) screwed to the side plate 
38, a ball 293 (Fig. 7) arranged in receptive ad 
jacency to the spherical recess 2: So that the 
clasp 2 can clamp tha rod to the ball 293 after 
said rod has been disconnected from the ball 
2?8. 

Slidingly mounted in alined bcres of depend 
ing bosses 38 (Figs. 5, 7, 9 and 10) , 32 of the 
carrier 25 is a rod 394 which is normally urged 
rearward, that is to the left as viewed in Fig. 
10, by a spring 396 the front end of which en 
gages the boss 32 and the rear end of Which 
engages a collar 368 pinned to the rod. Secured 
to the rear end of the rod 34 is a platform 3 
having a fiat face engaging the underside of the 
carrier 23 and having an upstanding flange 
provided with recesses 32 (Fig. 7) having sub 
stantially the same curvature as the cases 2) 
of the cartridges 32. In order to fill the maga 
zine F2 with clips of cartridges, the operator 
manually moves said clips successively forward 
and upward through the opening 295 (Figs. 9 
and 10) to the position shown in Fig. 9, the pro 
jectiles 25 of the cartridges extending between 
the rods 2 of adjacent lugs 4 and the car 
tridge cases 20 lying in the recesses 3.2 and 
upon the then turned-down plate 288 with the 
rims 3 of Said cases resting against the plat 
form 3: A. At this time, one of the channeled 
hars of the chain is stopped in the posi 
tion shown in Fig. 9, an aSSociated channeled bar 

8 being swung back out of allinement With the 
bar 6. The carrier 269 will then be manually 
swung clockwise as viewed in Fig. 9, together 
with the platform 3, until the rims 3 of the 
cartridge cases 2 engage the channel 22 of 
the bar DS. The platform 3l is then permitted 
to drop to its lowered position and the clip of 
cartridges is manually held elevated, the crank 
232 thereafter being rotated clockwise, as viewed 
from the rear of the machine, to Swing the foll 
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8 
lowing channeled bar 98 past the position 
shown in Fig. 10 so that its channel 22a en 
gages the lips of the cartridge cases to Support 
the cartridges, the clip of cartridges during this 
time being manually Supported by and moved 
along with the chains. As the crank 232 is ro 
tated as above described, the rods f2 will be 
raised into engagement with the projectiles of 
the cartridges of the clip and will cooperate with 
the bars 6, 8 in moving the clip of cartridges 
to the transfer position. The above procedure 
is repeated until the magazine 72 has been filled 
With clips of cartridges and there is one clip of 
cartridges at the transfer station 88. 
Formed in bosses 3 (Figs. 3, 5, 9 and 10) se 

curred to opposite ends of a rod 33 rotatably sup 
ported upon the bracket 264 are recesses 3f4 (Fig. 
5) constructed and arranged to receive plungers 
3f6 which, together with a header 38 secured 
thereto, form a buffer with which the projectiles 
of the cartridges engage as the cartridges are 
moved Successively to the transfer station 88, 
each of the plungers being normally held in a 
raised position, in which a nut 320 secured to it 
is forced against the bottom of the bracket, by a 
Spring 322. Each of the bosses 3 f is normally 
held in its upright operative position, shown in 
Fig. 5. by a coil spring 323 (Fig. 3) the inner end 
of which is fixed to a collar 325 pinned to the rod 
33 and the outer end of which is fixed to the 
bracket 264. It will be apparent that the bosses 
3 together with the header 8 will readily 
yield to positions shown in Fig. 9 when the maga 
Zine 2 is being filled with clips of cartridges. 
As the clips of cartridges from the housing 12 

are noved to the transfer station 82 (Figs. 1, 3, 5 
and 7), they depress the registering plate 288 and 
the buffer header 3 f8 slightly, causing the rod 
266 to release the yoke-shaped driver 92, which 
at that time is spring energized and cocked, to 
effect transfer of said clips of cartridges to the 
feedbox 34 of the gun. 36. 
When the magazine or housing i2 has received 

twenty clips of cartridges, it is filled to capacity. 
In order to prepare the gun 36 for automatic fire 
and the feeder for automatic feed, it is necessary 
to place a clip of cartridges in the then empty 
transfer station 88 and to move said clip, through 
mechanism hereinafter described, into such a 
position that the hole 82 (Fig. 7) of the leading 
piate 4 is in registration with the pawl 84 of the 
feed slide 86 of the gun. A lock frame (not 
shown) of the gun is then moved back to its re 
tracted position by actuating an operating lever 
(not shown) of the gun, after which an operating 
handie 324 (Fig. 2) is actuated to cause a slide 
326, together with associated elements of the 
gun, to chamber the leading round of the clip in 
Order that the gun may be fired when a trigger 
327 is pulled. Thereafter, the rounds will be auto 
matically fed into the gun, the clips of cartridges 
moving to the transfer station and being fed, 
through mechanism hereinafter described, into 
the feedbox of the gun. 
In order to guide clips of cartridges to suitable 

positions below the feed pawl 84, the guide 7 is 
provided with a guideway or ways 330 (Figs. 7 
and 11) for receiving the plates 74 of said clips, 
said guide being secured by screws 332 (Fig. 6) 
to the plate 48. In order to insure that the clips 
in which the cartridges are assembled shall be 
effectively fed into the ways 330, the guide is pro 
vided with a ramp 334 (Figs. 3, 6, 7 and 11), 
Which is pivoted upon a pair of trunnions 336 
mounted upon the guide 70 and has the upper 
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end of its ways 335 (Figs. 7 and 11) in abutting 
relation with the ways 330 so that the plates 74 
of the clip in which the cartridges are assembled 
can be effectively moved up the ways 335 of the 
ramp 334 and along the ways 330 of the guide. 
The common axis of the trunnions 336 extends 
transversely of the Ways 330, 334 and lies in close 
proximity to the abutting ends of the ways. It 
has been found that there is sometimes a slight 
vertical vibration of the clips of cartridges as they O 
are being transferred to the feed box 34 and a C 
cordingly it is desirable to provide the ramp 334 
with a face 338 which is inclined to the Ways 335 
and is constructed and arranged to be engaged by 
the leading plate 4 of the clip to swing the ramp J 
upwardly slightly so as substantially to aline the 
ways 335 of said ramp with the ways 330 of the 
guide 70. The ramp 334 is normally held in its 
downward tilted position, shown in FigS. 3 and 11, 
by a spring-pressed plunger 340 (Fig. 3) Which it) 
engages a shoulder 342 of the ramp, down Ward 
movement of said ramp being limited by engage 
ment of an extension of the ramp with the plun 
ger. As the clips of cartridges are moved toward 
the feed box 34 of the gun 36, the leading plate 74 23 
of each of the clips in which the cartridges are 
assembled engages the face 338 of the ramp 334, 
causing said ramp to swing clockwise, as viewed 
in Figs. 3, 7 and 11, the ways 335 of the ramp 
being moved into approximate alinement With 3U 
the ways 330 of the guide 70, as shown in Fig. 7, 
so that the cartridges may be effectively moved 
into the feedbox of the gun. 
When the magazine or housing 72 is filled to 

capacity, the powerful springs 62 are almost fully 35 
extended, as shown in Fig. 2. The crank 232 
(Fig. 2) is then rotated counterclockwise as 
viewed from the rear of the machine, enabling the 
spring 24e to move the worm 236 to an idle posi 
tion away from the gear 246, engagement of the 40 
pawl 64 with one of the shoulders 66 of the 
ratchet (68 serving to prevent rotation of the 
pairs of inner and outer chains i? 0, f6 under the 
action of the springs 62. 
The mechanism for automatically moving the i5 

clips 3e of cartridges 32 successively to the feed 
box 34 of the gun 36 will now be described. The 
yoke-shaped driver 92 is constantly urged to its 
retracted or starting position approximately as 
shown in Fig. 4 by a coil spring 344 (Fig. 4). One 50 
end of which fits in a recess of a lug 346 (Figs. 1. 
and 4) secured to the side plate 38 and the op 
posite end of which fits in a recess of the driver. 
The driver 92 is operated to slide the clips of 
cartridges mounted upon the bars 06, 08 and 55 
the rods 2 into the feed box 34 of the gun. 36, 
by a powerful spring 348 (Figs. 1, 4 and 8) one 
end of which is attached to the driver and the 
other end of which passes through a hole in a 
plate 352. The plate 352 has a hooked portion 60 
350 and forms part of a toothed driven member 
354 of a clutch 356. Interposed between the 
driven member 354 of the clutch 356 and the 
driver 92 is a stepped sleeve 358 (Fig. 8) which 
is rotatably mounted upon the shaft 94 and, if 65 
desirable, may be formed integral with said 
driven member. 
The clutch 356 also comprises a Slidable toothed 

driving member 360 (Figs. 1, 4 and 8) which is 
movable longitudinally along a sleeve 359 (Fig. 70 
8) of a coupling 36 into driving relation with 
the toothed driven member 354 of the clutch. 
Enclosed in a recess 362 of the driven member 
354 of the clutch 356 is a spring 364 the left end 
of which engages the driving member 360 of the 75 

O m 
clutch. The spring, when permitted, moves said 
driving member 360 of the clutch 355 to the left, 
as viewed in Fig. 8, along guideways 365 of a 
cam 367, which is secured to the sleeve 359 and 
to the shaft 94 by a screw 369, to disengage the 
driving and driven members of the clutch. Ini 
tial loading of the spring 348 is maintained by 
attaching the forward end of the loaded Spring 
to the driver 92, as above explained, and by caus 
ing the hooked portion 350 of the plate 352 to be 
forced against a stud 37 of the driver except dur 
ing such time as the Spring is further energized, 
as will appear later. It will thus be clear that 
when the driving member 360 of the clutch 356 is 
out.gif driying relation with the driven member 
354 of the clutch, the spring 348 is in effect ini 
tially tensioned between different parts of the 
driver. 
When the pawl 64 is moved out of engage 

ment With the shoulder 6 of the ratchet 68, the 
inner and outer pairs of chains 9, 6, re 
spectively, acted upon by the heavy coil Springs 
tG2, move the leading radially arranged clip 9f 
cartridges in the magazine 72 to the transfer sta 
tion 88. As the clips of cartridges arrive at the 
transfer station, said cartridges, as above ex 
plained, depress the detecting plate 288 which is 
operatively connected to the rod 26, causing said 
rod to be moved downward. 
Threaded into the upper end of the rod 26S, and 

secured thereto by a lock nut 366 (Fig. 4) is a . 
threaded rod 368 carrying a Screw 3. Which 
passes through an elongated recess of an arm 
34 secured to a rod 376 vertically slidable in 
alined bores of posses of a bracket 33 Screwed 
to the side plate 38 of the machine. Fitting in 
a horizontal bore at the upper end of the bracket 
380 is a pin 382 upgn which is fulcrumed a latch 
or latch plate 384 through which passes the rod 
376, ahead of said rod overriding the upper sur 
face of the plate. A spring 386 opposing ends of 
which are housed in allined recesses in the bracket 
38 and the plate 384 constantly urges the plate, 
and accordingly the rod 36, upward. 
The screw 370 also passes through elongated 

slots formed at the bifurcated end of a lower arm 
390 (Figs.1 and4) of a bell-cranklever 392 which is 
fulcrumed upon a screw 394 threaded into a boss 
on the side plate 38 and has an upwardly ex 
tending arm 396 operatively connected through 
a pin-and-link connection 398 to a lever. 490 
which is pinned to the pawl carrying shaft 259. 
The lever 400 is constantly urged clockwise, as 
viewed in Figs. 1 and 4, by a relatively power 
ful spring 402 and the bell-crank lever 392 is 
constantly urged counterclockwise, as viewed in 
Figs. 1 and 4, by a relatively weak spring 93. 
Rotatably mounted upon and secured to the shaft 
250 are the airn 252 and the rea:Ward extension 
256 of the pawl 64, respectively, through elon 
gated openings of which passes the screw 258, 
said extension, as above explained, being operated 
by the arm through the spring 254. . . . . . . 
Secured upon the drive shaft 55 (FigS. 1, 2 

and 4) outside the side plate 38 is a helical gear . 
404 which meshes with a helical gear 96 mount 
ed upon the shaft 94. Secured by the screw 369 
(Fig. 8) to the shaft 94 is the coupling 36f which 
is formed integral with the sleeve 359 and in 
which are slidable spring-pressed plungers 40 
(Figs. 4 and 8) constructed and arranged to en 
gage channels 412 which are formed in the outer 
face of the helical gear 406 and are of V-shaped 
cross section. It will be noted that the opposite 
sides of the channels 2 are disposed at right 
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angles and inclined at low angles respectively to 
the rear face of the helical gear 406 and that the 
ends of the plungers 40 are of complemental 
shape, the construction and arrangement being 
such that clockwise rotation of the helical gear 
406 upon clockwise movement of the helical gear 
404, as viewed in Fig. 4, will cause a correspond 
ing rotation of the shaft. 94, but counterclock Wise 
rotation of the helical gear 406 uopin counter 
clockwise movement of the helical gear 404 Will 
cause the plungers 40 to ride out of the chan 
nels A2 with the result that the shaft remains 
stationary, for reasons which will hereinafter 
appear. 
The can 36 has formed. On it four ratchet 

faces 49 (Fig. 4) Spaced 90° apart Which co 
operate with a spring-pressed pawl 4 (Figs. 4 
and 8) to prevent counterclockwise movement of 
the coupling 36 (Fig. 8) and the shaft 94, the 
arrangement being such that one of the ratchet 
faces is in engagement with the pawl as the clip 
of cartridges is being delivered to the transfer 
station 88. 
As above explained, the driving member 360 of 

the clutch 35S is slidable lengthwise upon the 
sleeve 359 in the guideways 365 of the cam 36 
which has a front operating face 416. The driv 
ing member 36 of the clutch 356 is constantly 
urged to the left (Fig. 8) to a non-driving posi 
tion by the Spring 364 but is moved at predeter 
mined times into driving relation. With the driven 
member 35A of the clutch by a bifurcated lever 
48 (Figs. 1, 4 and 8) which is rotatably mounted 
upon a fulcrum pin 420 threaded into the Side 
pate 38 and having an arm which normally en 
gages a face 422 (Fig. 8) of a can 424. The can 
424 is constantly urged to an operative position, 
shown in Figs. 1, 4 and 8, about a fulcrum pin. 
426 carried by the driver 92 by a Spring 428 op 
posite ends of which fit in recesses of the can 
and the driver, respectively. The rear face of 
the cam 324 is provided with a notch 430, counter 
clockwise movement of the cam as viewed in FigS. 
1, 4 and 8, under the action of the Spring 428 
being limited by the engagement of the can With 
a shoulder of the driver. When the clutch ac 
tuating lever 4, 8 engages the upper Surface 422 
of the cam, bifurcations A32 (Fig. 8) of said lever 
engage a face 434 of the driving member 360 of 
the clutch 356 and accordingly force teeth of Said 
driving member into driving engagement with 
teeth of the driven member of the clutch. 
As above explained, the initially loaded Spring 

348 is energized as each clip of cartridges is moved 
from the loading station in the magazine 72 to the 
transfer station 88 by rotating the driven mem 
ber 354 of the clutch 356 through mechanism 
above described, the driver 92 at Such time being 
held by the latch plate 384 in its retracted posi 
tion. 
Assuming that a clip 3 of cartridges 32 has just 

moved to the transfer station 88, the detecting 
plate 288 will have been depressed by the car 
tridges, causing the latch plate 384 (Fig. 4), 
which heretofore has been in front of an abut 
ment face 36 of the driver 92, to be lowered, 
With the result that the driver moves the clips 
in which the cartridges mounted upon the bars 

6, 8 and upon the rods 2 are aSSembled 
into the ways 330 of the guide 70 secured to the 
feed box against the previous clip Which has 
partially passed through the feed box of the gun 
but still has two cartridges left in it. At the start 
of the cartridge transferring movement of the 
driver the teeth of the driving and driven mern 
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12 
bers 360, 354, respectively, of the clutch 356 are 
in meshing relation, the stud. 3 of the driver 
92 being spaced slightly from the hooked portion 
350 of the plate 352 of the driven clutch member 
35?? 
When the clip 30 of cartridges 32 being trans 

ferred to the feed box 34 of the gun 36 has noved 
away from the detecting plate 288, said plate will 
rise under the action of the Spring 403. At ap 
proximately the Same time the can A24 on the 
driver 92 will move a Way from the clutch operat 
ing lever 48, thereby permitting said lever to 
swing clockwise, as viewed in Fig. 8, with the 
result that the clutch Spring 364 causes the teeth 
of the Slidable driving member 360 of the clutch 
356 to move out of engagement with the teeth 
of the driven member 354 of the clutch. When 
this occurs, the hooked portion 35 of the plate 
352 of the driven member 354 will be in approxi 
mate engagement with the stud. 3 of the driver 
and after disengagement of the clutch will be 
forced by the Spring against said hooked portion. 
The driver 92, together with the driven member 

354 of the clutch 356 and the Spring 348, Will then 
SWing back as a unit to retracted position under 
the action of the Spring 344. When the clip 3 
of cartridges 32 is moved from the transfer sta 
tion 83 into the feed box 34 of the gun 38, the 
detecting plate 288, as above stated, rises, caus 
ing upWard movement of the rod 266 and accord 
ingly permitting the latch plate 384 to be raised 
by the action of the spring 386 to a locking posi 
tion behind the abutment face 436 of the driver 
92 and breaking the toggle formed by the arm 393 
and the pin-and-link connection 398, and thus, 
through mechanism previously described, rinoving 
the pawl 68 away from the ratchet shoulder 66 
with which it engages. As soon as the pawl ié 
has moved away from the shoulder 65, the pairs 
of chains í 10, í 6 begin to rotate under the ac 
tion of the springs f62, causing an adjacent clip 
of cartridges in the magazine 72 to be delivered 
to the transfer station 88 and also causing the 
ratchet 68, which is geared for rotation in timed 
relation with the chains, to rotate clockwise, as 
viewed in Fig. 4. Rotation of the Shaft 35 to 
which the ratchet 68 is Secured causes the helical 
gear 406, and accordingly the shaft 94 together 
with the driving member 360 of the clutch 356, 
to move clockwise, as viewed in Fig. 4, the cou 
pling 36 during Such movement being in driving 
relation. With the shaft 94. 
As the driver 92 noves back to its retracted 

position in which the abutment face (3S of the 
driver is locked behind the latch plate 384, the 
clutch actuating lever 48 is arranged in the 
notch 3 of the cam 434. As the can 36 it ro 
tates clockwise, aS Viewed in Fig. 4, its face få I 
(Fig. 8) engages the bifurcated portion 432 of the 
actuating lever 48, causing Said lever to Swing 
counterclockwise, as viewed in Fig. 8, back to its 
position shown in Fig. 8, thus causing the teeth of 
the driving and driven members 36), 354 of the 
clutch 356 to be in meshing relation, after which 
the cam 35 continues to rotate about 20°, to en 
ergize the Spring 348, and then connes to rest. 
During the energizing of the spring 343, the 
hooked portion 35 of the member 354 of the 
clutch 356 is moved away from the stud. 3 on 
the driver 92. 
The stopping of the movement of the chains 
fo, 6, and accordingly the clips of cartridges 

in the magazine T2 and at the transfer station 
88, as well as movement of the driving and driven 
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members 360, 354 of the clutch 356, is effected 
when the following shoulder f66 of the ratchet 
68 engages the pawl 64, said pawl always be 

ing swung into a position to be engaged by the 
succeeding shoulder by the straightening out of 
the toggle due to the depression of the rod 266 
actuated by the downward movement of the de 
tecting plate 288 under the Weight of the clip of 
cartridges arriving at the transfer station 88. 
By providing a yielding drive between the rear 

Ward extending portion 252 of the pawl 64 and 
the rearward extending arm 256 Secured to the 
shaft 250, it will be apparent that the pawl Will 
swing clockwise upon counterclockwise movement 
of the ratchet t 68., during the filling of the maga 
zine 72 with clips of cartridges, Without moving 
the shaft 250 which at Such time is held against 
any substantial movement by reason of the fact 
that the vertical rod 25 is secured to the ball 
298 mounted on the lug 297. Moreover, during 
the filling of the housing 72 with clips of car 
tridges, it will be understood that counterclock 
wise rotation of the spiral gear 496, as viewed in 
Fig. 4, will not effect counterclockwise move 
ment of the shaft 94 which is held against such 
movement by the pawl 4, the plungers 4 of 
the coupling 46 being constructed and arranged 
to ride out of the channels 42 in the rear face 
of the gear 406 during counterclockwise nove 
ment of Said gear. 

Having described Our invention, what We clairn 
as new and desire to Secure by Letters Patent of 
the United States is: 

1. In a machine for feeding ammunition to 
automatic guns, clips in Which cartridges are as 
Sembled, a driver for moving said clips of car 
tridges delivered to a transfer station into a feed 
bOX of a gun, a rotatable driven member of a 
clutch, a coil Spring one end of which is attached 
to the driver and the other end of which is at 
tached to said driven member of the clutch, 
means for locking the driver in a retracted posi 
tion from which it moves to force said clip of 
cartridges arranged at the transfer station into 
said feedbox, means for rotating the driven mem 
ber of the clutch to energize said Spring while 
the driver is held in its retracted position, means 
responsive to movement of the clips of cartridges 
to the transfer station for releasing said locking 
means to cause the driver to operate, means re- : 
sponsive to movement of the driver for causing 
the driven clutch member to be released from a 
driving clutch member when the driver has com 
pleted its driving movement, said driven clutch 
member when released being held by the driver 
against rotation under the action of the Spring 
to insure that the spring retains a residual ten 
Sion, means for moving the driver together with 
the driven clutch member and the spring as a 
unit back to retracted position, and means re 
Sponsive to movement of the clips of cartridges 
to Said transfer Station for causing said driving 
clutch member to be thrown into driving relation 
with the driven clutch member thereby causing 
the driven clutch member to be rotated with re 
lation to the driver additionally to energize the 
Spring. 

2. In a machine for feeding ammunition to 
automatic guns, clips in Which cartridges are as 
Sembled, means for Successively moving Said 
clips of cartridges to a transfer station adjacent 
to a feed box of a gun, a movable detecting men 
ber constructed and arranged to be engaged by 
the clips of cartridges as they arrive at said 
transfer station, a spring-energized driver for 
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1? . 
successively feeding the clips of cartridges at the 
transfer station into said feed box, a latch for 
maintaining the driver in a cocked position, clip . 
guiding means comprising a guide fixed to the 
feedbox of the gun and constructed and arranged 
to receive clips in which the cartridges are as 
Sembled, and means responsive to movement of 
Said detecting member for releasing the latch to 
cause the driver to move said clips in which the 
cartridges are assembled and which are then at 
Said station into said guide, said clip guiding 
means Comprising a pivotally mounted ramp 
which is constructed and arranged to be deflected 
by the clips in which the cartridges are assembled 
as they are moved toward said guide in order to 
facilitate moving said clips into said guide. 

3. In a machine for feeding ammunition to 
automatic guns, clips in which cartridges are 
assembled, a driver comprising a lever which is 
mounted for pivotal movement and has pivotally 
connected tio it arms provided with arcuate por 
tions constructed and arranged successively to 
engage Said clipS of cartridges arranged at a 
transfer station positioned adjacent to a feedbox 
of a gun, a relatively Weak Spring for constantly 
urging the driver to a retracted position from 
Which it is moved to force the clips of cartridges 
at Said station into the feed box, a latch for 
maintaining the driver in its retracted position, 
means for tripping the latch, a relatively power 
ful spring for causing the driver to feed the clips 
of cartridges into the feed box when the latch 
is tripped, and means responsive to movement of 
the driver for causing Said powerful spring to be 
moved as a unit together with the driver during 
the retractive movement of the driver and for 
Causing the powerful spring to be moved with 
relation to the driver after the driver has been 
retracted, thereby re-energizing said spring. 

4. In a machine for feeding ammunition to 
automatic guns, clips in which cartridges are 
a SSembled, a Spring, a driver which is actuated by 
Said spring for moving said clips of cartridges at 
a transfer station into a feed box of a gun, means 
for SUCCeSSively moving clips of cartridges to said 
transfer station, a feeler for registering the ar 
rival of Said clips of cartridges at said station, 
a latch for holding the driver in a cocked posi- . 
tion ready to move the clips of cartridges from 
Said Station into the feedbox, power-operated 
means for re-energizing the spring after the 
driver has moved the clips of cartridges into the 
feedbox and has moved to a retracted position, 
and means responsive to movement of and opera. 
tive in timed relation with the feeler for releasing 
the latch and for effecting actuation of said 
pOWer-Operated means. - 

5. In a machine for feeding ammunition to 
automatic guns, clips in which cartridges are 
aSSembled, a driver for moving said clips of 
cartridges from a transfer station located ad 
jacent to a feed box of a gun into said feed box, 
an initially loaded spring for operating said 
driver, a clutch comprising driving and driven . . 
members, said Spring being operatively connected . . 
to the driver and to the driven member of the . 
clutch, a feeler for detecting the arrival of the 
clips of cartridges at the transfer station and 
the departure of the clips of cartridges from said 
station, power-operated means operatively con 
nected to the driving member of the clutch, 
means responsive to movement of the feeler for 
starting and stopping said power-operated means, 
and means operative in timed relation with said 
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