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The present invention relates to cartridge magazines 
for automatic firearms, and more especially to magazines 
for firearms having a high rate of fire, for instance a rate 
of fire of at least 850-900 shots per minute for a 20 mm. 
caliber firearm. 
The object of my invention is to provide a cartridge 

magazine of this kind which is better adapted than those 
existing at the present time to meet the requirements of 
practice. 

It is known that a magazine such as above referred to, 
in which cartridges are disposed behind one another to 
form at least one line or file, are provided with a feed 
mechanism which constantly urges the line or file of car 
tridges toward the outlet of the magazine. As a rule this 
feed mechanism is actuated by a spring or the like which 
is wound up when the cartridges are introduced into the magazine for loading it. 
Now, it will be readily understood that, at high rates 

of fire (for instance 850-900 shots per minute and more), 
the time available for driving the first cartridge of the 
line or file present in the magazine from waiting position 
(where it rests upon the upper edge of the breech block) 
into introduction position is extremely short. 
tridge must therefore be given a very high acceleration to 
give it the desired displacement within this short time. 

If all the cartridges of the line or file present in the 
magazine are moved simultaneously, this high accelera 
tion is to be imparted by the feed mechanism above re 
ferred to to the relatively considerable mass constituted 
by the whole of these cartridges. Practically, for high 
rates of fire as above mentioned, this is impossible be 
CalS 

a-the spring of the feed mechanism would have to 
be too powerful, i. e. too heavy and too voluminous; 
b-under the effect of this powerful spring, the fric 

tional stresses developed between the cartridges and the 
guiding surfaces of the magazine would be very high; and 
c.-the pressure exerted by the first cartridge on the 
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breech block as it is moving rearwardly would be very 
high and would result in a braking of the movement of 
said breech block. 

In order to obviate these drawbacks, according to my 
invention, I make use of a portion of the recoil energy 
developed in the firearm every time a shot is fired to ac 
tuate a supplementary feed mechanism located along the 
line or file of cartridges in the magazine close to the out 
let thereof, this supplementary feed mechanism being ar 
ranged to operate independently of the main feed mecha 
nism to give the cartridge or cartridges located down 
Stream of said supplementary mechanism an acceleration 
with respect to the remainder of said line or file of car 
tridges during the very short time for which the first car 
tridge is to pass into the firearm, the main feed mecha 
nism subsequently causing said remainder of the line or 
file of cartridges to make up for their relative lagging. 
Thus impart the desired acceleration to the first car 

tridge, which requires it, without having to supply too 
much energy, since the main feed mechanism, which drives 
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most of the cartridges present in the magazine, has a 
much longer time available to exert its action, practically 
most of the time interval between two successive shots. 
On the other hand, the acceleration imparted to the first 
cartridge of the line or file has the correct value, exactly 
the same for all the successive shots fired with a given magazine. 
A preferred embodiment of my invention will be here 

inafter described with reference to the accompanying 
drawings, given merely by way of example, and in which: 

Fig. 1 is a diagrammatic sectional view of a cartridge 
magazine made according to my invention; 

Fig. 1a separately shows, in diagrammatic fashion, some 
elements of the magazine of Fig. 1; 

Figs. 2, 3 and 4 are views, similar to Fig. 1, showing 
different relative positions of the parts of the magazine 
and its feed mechanisms; 

Fig. 5 is a sectional view at right angles to that of Fig. 
1 and on an enlarged scale. 
The drum magazine shown by the drawing includes, in 

conventional fashion, two side plates 1a and 1b intercon 
nected, at their lower parts (the magazine is supposed 
to be mounted above the breech casing 2 of the fire arm) 
by a piece 3 forming an introduction passage and engaging 
into said breech casing, this passage being provided at the 
bottom with two inwardly projecting edges 3 on which 
the first cartridge of the line or file present in the maga 
zine rests, in introduction position, as shown by Figs. 1 
and 4, to be caught by breech block 6. 

Spiral ribs 4 carried by the inner faces of side plates 
1a and b cooperate with the ends of the cartridges for 
guiding them toward said introduction passage. 
A spring operated main feed mechanism constantly 

urges the cartridges toward the outlet of the magazine. 
This feed magazine is constituted for instance by a 

spiral spring (not shown) acting upon a rotary telescopic 
arm 5 the end of which pushes the last cartridge of the 
line or file of cartridges toward the outlet of the magazine. 
This driving spring is automatically wound up when the 
cartridges are successively driven into the magazine for 
loading it. 
A supplementary feed mechanism acts, through toothed 

Wheels 8a, 8b, located close to the introduction passage 
3 on the two first cartridges of the line or file of cartridges 
to accelerate these two first cartridges when the first car 
tridge is to be moved from waiting into introduction po 
sition. These two wheels 8a, 8b, are arranged in line 
with each other, with their common axis parallel to the 
axes of the cartridges in the magazine. They are opera 
ted, independently of the main feed mechanism, by a por 
tion of the energy developed, every time a shot is fired, 
under the effect of the recoil of, for instance, an element 
of the breech mechanism, but preferably of the whole of 
the firearm itself (when said firearm is movable in its 
Support) against the action of a spring, with respect to a 
magazine carrier 7 along which the breech casing 2 is 
slidable. 
With such an arrangement, only the two cartridges lo 

cated downstream of the supplementary feed means 8a, 
8b (i. e. between said wheels 8a, 8b and the outlet 3 
of the magazine) have to be given the high acceleration 
necessary to move, in an extremely short time, the first 
cartridge from waiting position into introduction posi 
tion. Since the total mass of these two cartridges is rel 
atively small, the force corresponding to this accelera 
tion need not be too great and can be supplied by the 
recoil energy. As for the other cartridges in line in the 
magazine, they follow at a lower speed and in a much 
less jerky way since they dispose, to make their for 
ward movement, of a much longer time, i. e. the interval 
between two shots. 

Thus, according to my invention, the feed to the fire 



2,756,687 
3 

by a. mechanism which performs always the same cycle 
of operations for every shot that is being fired, under 
the effect of an energy supplied by the firearm itself, so 
that the drawbacks inherent in the use for this purpose 
of an extraneous energy, such as that of a spring wound 

arm of the first cartridge in the magazine is controlled 
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up in advance to unwind gradually as the successive shots 
of the magazine are being fired, are avoided. These 
drawbacks include for instance the considerable weight 
and volume of such a spring, its unreliability, etc. 

Advantageously, according to another feature of my 
invention, the recoil energy which actuates the supple 
menetary feed mechanism on every cycle of operation 
thereof is stored up in an elastic energy accumulator 
which receives this energy during a substantial portion 
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4. 
tions, these means being for instance constituted (Fig. 
5) by a projection 28 of piece 23 engaging in either of 
two recesses provided in a part rigid with side plate 13, 
one of these recesses being visible at 28a. The elasticity 
of piece 23 makes it possible to withdraw projection 
from one or the other of these recesses. . . . . . 

In order to control the positions occupied by wheels 
8a and 8b after they have rotated through the desired 
angle, I fix on hollow shaft 10 a toothed wheel 29 (the 
teeth of which advantageously have unequally, inclined 
flanks) subjected to the action of a pawl 30 the end of 
which is constantly urged against said wheel 29 by a 
spring 31, preferably adjustable, for instance by means 
of a threaded plug. 32. 

of every period of operation of the firearm (this period : 
being equal to the time interval between two successive 
shots) and gives, it back during the very short time avail 

Such a magazine works as follows: 
First, when it is desired to load the magazine by push 

ing in cartridges through introduction passage 3, piece 

able for introduction of a cartridge into the firearm. . . . . 
In the embodiment of my invention shown by the 

drawing, the wheels 8a and 8b of the supplementary 
feed mechanism are keyed on a hollow, shaft 10 journalled 
in the side plates ia and ib of the magazine. A torsion 
bar 11 (diagrammatically represented by a dot-and-dash 
line on Figs. 1 to 4) has one end thereof fixed by means 
of splines 1a to one end of said shaft 10. The other 
end of this torsion bar. 11 is fixed by means of splines 
11b. to the toothed wheel 12 of a ratchet drive mecha 
nism mounted on the outside of the magazine, for in 
stance between two side plates 13 and 14 fixed to the 
rear side plate 1b of said magazine. 

20 

23 is placed in loading position (C in Fig. 1a) so that 
wheels 8a and 8b can turn freely. It should be noted 
that toothed wheel 29 does not interfere with this op 
eration because the slope of its teeth enables it to ro 
tate in both directions. 
Once this operation has been performed, the loaded 
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Torsion bar 11, in combination with hollow shaft 10 w - . . . above mentioned positions of the parts, except for pawls (which, insofar as it is also twisted, constitutes a torsion 
element) form the elastic energy accumulator above re 
ferred to. 
The ratchet drive mechanism includes, in combination with ratchet wheel 12, a holding pawl 15 the pivot spin 

dle 16 of which is mounted between side plates 13 and 
14 and a driving pawl 17 the pivot spindle 18 of which 
is mounted between the branches 9a and 19b of a dou 
ble lever 19 pivoted about a spindle 20 extending be 
tween side piates 13 and 14, a slot 19.c being pro 
vided in lever 9 to enable the end 11b of torsion bar 11 
to pass through said lever. 

Double lever 19 carries a roller 21 adapted to coop 
erate with a cam surface 9 belonging to a piece rigid 
with the breech casing of the firearm. This rollier 21 
is so located that when it runs up the slope of this sur 
face 9, it causes ever 19 to pivot about spindle 20 in 
anti-clockwise direction against the action of an antag 
onistic spring 22 interposed between said lever 19 and a 
fixed point of the magazine casing. 
Wheels 8a and 8b must be disconnected from torsion 

bar 11 and ratchet wheel 12 when the cartridges are 
being introduced into the magazine for the loading there 
of. This result is obtained by means of a disconnecting 
piece 23 pivoted freely in coaxial relation with the right 
hand end (Fig. 5) of torsion bar 11, between side plate 
14 and the branch 19b of lever 19. Piece 23 carries 
two pins 24 and 25 intended to cooperate respectively 
with driving pawl 17 and holding pawl 15 respectively, 
when said piece 23 is in the position shown in solid lines 
in Fig. 1a. In this position, driving pawl 17 and hold 
ing pawl 15 are retracted (i. e. moved out of contact 
with ratchet wheel 2), against the action of their re 
spective return springs 26 and 27, by pins 24 and 25 re 
spectively. This position (in solid lines in Fig. 1a) of 
piece 23, will be called "loading position' and desig 
nated by letter C in Fig. 1a. In the other position of 
piece 23, shown in dot-and-dash lines in Fig. 1a as desig 
nated by letter F and called "firing position,' pawls are 
released by pins 24 and 25 and are therefore operative, 
being applied against ratchet wheel 12 by their respec 
tive springs 26 and 27. Yielding locking means are pro 
vided for holding piece 23 in either of these two: posi 
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magazine is secured on the firearm, piece 23 being re 
turned into firing position. 1. The first cartridge a of the 
line or file of cartridges present in the magazine is in 
introduction position (Fig. 1). Roller 21, is not on cam 
surface. 9. Wheels 8a, and 8b, have each a tooth en 
gaged between cartridges b and c, but their position is 
not exactly determined because torsion bar 11 is not yet 
twisted, pawl 30 resting upon the inactive flank of one 
of the teeth of wheel. 29. Fig. 1 corresponds to the 

17 and 15 which are shown retracted in this figure. 
35 

block 6, this breech block is driven frontward by its 
When the trigger is pulled so as to release breech 

spring and in the course of this movement it catches cartridge a, which was in introduction position and drives 
it into the cartridge chamber of the firearm. As soon 
as cartridge a has thus been caught by the cartridge block, 
the main feed mechanism of the magazine causes the 
whole line or file of cartridges present in said magazine 
to move forward a distance approximately equal to one 
half of the cartridge diameter toward the outlet. Car 
tridge b thus comes to rest upon the top of breech block 
6, in waiting position, while the next cartridge, to wit 
c, comes into the interval between two teeth of wheel 
8a (and also of wheel 8b which moves together with 
8a), thus causing wheels 8a and 8b to rotate through 
a limited angle. Ratchet wheel 2 is therefore rotated 
through shaft 10 and torsion bar 11, and pawls 17 and 
15 are engaged against the teeth of said ratchet wheel. 
Torsion bar 11 is still not twisted. The relative posi 
tion of the parts is now that shown by Fig. 2. 
As soon as the shot (cartridge a) is fired, the fire 

arm recoils, with respect to its support and roller 21 
runs up cam surface 9, thus causing lever 19 to pivot 
about its axis 20. In the course of this movement, pawl 
17, carried by lever 19, causes ratchet wheel 12 to ro 
tate in the anti-clockwise direction (arrow of Fig. 3). 
As cartridge b is now bearing upon the top of the breech 
block 6 and thus prevented from moving toward the 
edges 3 of introduction passage 3, wheels 8a and Sb 
cannot turn, so that torsion bar. 11 is twisted as a con 
sequence of the rotation of ratchet wheel 12 with re 
spect to said wheels 8a-8b. Holding pawl 15 has got 
past a tooth of ratchet wheel 12 in the course of this 
rotation thereof, so that this wheel is now prevented 
from moving backward, even when, due to the subse 
quent frontward return movement of the firearm, roller 
21 runs down cam surface 9. Torsion bar 11 will there 
fore now remain twisted as long as cartridges b and 
care not allowed to proceed toward the outlet 3. How 
ever, these cartridges are strongly urged in this direction 
by wheels 8a, and 8b subjected to the reaction of torsion 

28 

  



2,756,637 
5 

bar 11. This corresponds to the relative position of 
the parts illustrated by Fig. 3. 
When breech block 6 has noved sufficiently backward 

to allow cartridge b to pass from waiting position to 
introduction position, torsion bar 11 untwists, thus im 
parting a sudden rotation movement to wheels 8a and 
8b in the anti-clockwise direction (indicated by the ar 
row of of Fig. 4) and cartridges b and c, suddenly ac 
celerated toward the magazine outlet, are moved quicker 
than the remainder of the file or line of cartridges, 
which follow at a slower rate under the action of the 
main feed mechanism. At the end of this release move 
ment of torsion bar 11, this bar is still a little twisted. 
When the firearm is nearing the end of its frontward 
return movement, roller 21 is again at the level of the 
bottom of sloping surface 9 and the corresponding move 
ment of lever 19 has brought driving pawl 17 behind 
the next tooth of ratchet wheel 12. This step is illus 
trated by Fig. 4, which differs from Fig. 1 (correspond 
ing to the position before the first shot is fired) in that 
torsion bar 11 is still partly twisted. 

During its frontward movement, breech block 6 
catches cartridge b in introductory position so that car 
tridge c can move down into waiting position under 
the effect of wheels 8a and 8b urged by torsion bar 11. 
These wheels are temporarily stopped by the action of 
pawl 30 coming against the steep flank of one tooth 
of wheel 29 (which is rigid with wheels 8a-8b. Owing 
to this temporary stopping of wheels 8a-8b, cartridge 
d, moving down together with the other cartridges driven 
by the main feed mechanism can engage between two 
teeth of each of said wheels 8a-8b without risking to 
catch the edge of one of said teeth. Once cartridge d 
is thus correctly engaged, the resistance of temporary 
holding pawl 30 is overcome by the combined actions 
of the main feed device and of torsion bar 11, which 
is still slightly twisted, and wheels 8a-8b finally come 
into the position shown by Fig. 2. 

Fig. 1 therefore shows the position existing before 
the first shot is fired, and the cycle of operation is illus 
trated by the successive positions of Figs. 2, 3 and 4. 

In a general manner, while I have, in the above de 
scription, disclosed what I deem to be practical and 
efficient embodiments of my invention, it should be well 
understood that I do not wish to be limited thereto as 
there might be changes made in the arrangement, dis 
position and form of the parts without departing from 
the principle of the present invention as comprehended 
within the scope of the accompanying claims. 
What I claim is: 
1. In combination with an automatic firearm mounted 

on a support and including a breech casing reciprocable 
with respect to said support and a breech block re 
ciprocable in said breech casing, a cartridge magazine 
adapted to be removably secured to said support and 
including a casing having an outlet located along the 
path of reciprocation of said breech block, means in 
said casing for guiding a file of cartridges toward said 
outlet, a main feed mechanism carried by said casing 
for constantly urging the last cartridge of said file to 
ward said outlet, a supplementary feed mechanism com 
prising a hollow shaft journaled in said casing parallel 
to said cartridges, two coaxial toothed wheels keyed on 
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said shaft and located along the path of said file, close 
to said outlet, to engage the cartridges as they are near 
ing said outlet and to accelerate the portion of the file 
of cartridges downstream of said wheels, a cam carried 
by said breech casing, a lever pivoted to said casing 
and arranged to run on said cam during a portion of 
the reciprocating movement of said breech casing, a 
torsion bar extending coaxially through said hollow shaft 
and fixed at one end thereto, a ratchet wheel keyed on 
the other end of said torsion bar, a pawl pivoted to said 
lever, arranged to cooperate with said ratchet wheel to 
twist said torsion bar in the direction for which said 
toothed wheels are urged to turn to accelerate the down 
stream portion of said file of cartridges toward said 
magazine outlet every time said breech casing moves 
rearwardly and acts through said cam on said lever, and 
a pawl pivoted on said casing for preventing rearward 
motion of said ratchet wheel when it is released by the 
first mentioned pawl. 

2. A combination according to claim 1 further in 
cluding means for holding at will said pawls out of con 
tact with said ratchet wheel. 

3. A combination according to claim 1 further includ 
ing a yieldingly locking toothed wheel rigid and coaxial 
with said control toothed wheels, a pawl movably car 
ried by said casing and means for constantly urging said 
pawl against said locking toothed wheel. 

4. In combination with an automatic firearm mounted 
on a support and including a breech casing reciprocable 
with respect to said support and a breech block recip 
rocable in said breech casing, a cartridge magazine 
adapted to be removably secured to said support and 
including a casing having an outlet located along the 
path of reciprocation of said breech block, means in 
said casing for guiding a file of cartridges toward said 
outlet, a main feed mechanism carried by said casing 
for constantly urging the last cartridge of said file to 
ward said outlet, a supplementary feed mechanism com 
prising two coaxial toothed wheels journalled in said 
casing along the path of said file and close to said outlet 
to engage the cartridges as they are nearing said outlet 
and to accelerate the portion of the file downstream of 
said wheels, a cam carried by said breech casing, a 
member movably carried by said casing arranged to run 
on said cam during a portion of the reciprocating move 
ment of said breech casing, a torsion bar, means inter 
connecting one end of said torsion bar with said mov 
able member, means connecting the other end of said 
torsion bar with said toothed wheels whereby upon rear 
ward movement of said breech casing the member car 
ried by the casing is moved by engagement with the 
cam and twists the torsion bar which imparts an ac 
celerating movement to the cartridges. 
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