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This invention concerns improvements in or 
relating to ammunition-hoppers for use on auto 
matic guns. 

In feeding cartridges or rounds to an auto 
matic guin, it is often desirable to employ an 
ammunition-hopper which takes up relatively 
little Space and from which cartridges or rounds 
can be fed automatically to the gun. Without the 
use of links, which in the case of large calibre 
rounds are dificult and costly to produce. It is 
particularly desirable in the case of an automatic 
gun for use in aircraft that the ammunition 
hopper should be light in Weight and should take 
up aS Small Space aS pOSSible. It is an object of 
the invention to provide an ammunition hopper 
having these characteristics. 
The term "charger' when used herein means 

a Set of guide-members to accommodate the bases 
and in OSes of a row of cartridges or rounds of 
ammunition, and along which the cartridges or 
rounds can move transversely to their axes. 
According to the present invention there is 

provided an ammunition-hopper for use on an 
automatic gun, comprising in combination, a 
plurality of Sets of guide-members, the guide 
nenbers of each set being adapted to accom 
modate respectively the base-ends and nose-ends 
of rounds of a row of rounds, a Support to ac 
Commodate side by side the sets of guide-mem 
bers and to retain each set in position to hold a 
row of rounds, a round-discharging station, means 
to feed in SucceSSion to said round-discharging 
Station the SetS SO arranged, and means operable 
on each set after it has been removed from the 
discharging station to displace the guide-mem 
bers of each set independently of one another and 
to move Said members transversely of their di 
rection of feeding movement so that they are 
collocated alongside the hopper. The guide 
members of each set may be displaceable along 
guide-tracks located beyond the discharging sta 
tion. The guide-track for the base-guide-men 
bers may comprise a curved portion, and some 
at least of the guide-members may be constructed 
SO as to be flexible whereby they can accommo 
date themselves to the curved portion. Some at 
least of the guide-members may be formed from 
parts hinged together so as to SWing about axes 
lengthWise of Said guide-members So that the 
latter can accommodate themselves to the curved 
portion. 

Further according to the present invention 
there is provided an ammunition-hopper for use 
on an automatic gun as Set forth in the preceding 
paragraph, wherein the means to feed the sets 
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Of guide-members in Succession to the round 
discharging station comprises an electrical cir 
cuit, electrical driving-means in said circuit for 
driving Said feeding means, a SWitch in Said Cir 
cuit, an element adapted to engage the last round 
in a roW of rounds at the discharging position 
and Operably coupled to Said Switch to close the 
SWitch when the last round in Said charger has 
been discharged, means operably connected to 
the feeding-means for lifting Said element after 
it has closed said SWitch, a control-means adapt 
ed to be engaged by a guide-member of the suc 
Ceeding Set and Operable to open said SWitch 
When said Succeeding Set reaches the discharging 
Station. 
The Said control-means may comprise a brake 

member adapted to be applied to said driving 
means When the said succeeding set reaches the 
discharging station. 

Like guide-members may be hingedly intercon 
nected to form a flexible row for facilitating the 
collocation. 
One form of ammunition-hopper made in ac 

cordance With the invention will now be described 
by Way of example With reference to the accom 
panying dra WingS in which 

Figure 1 is a plan View of the hopper looking 
in a direction normal to the base thereof. 

Figure 2 is a Side elevation looking at the left 
hand end of Figure 1, Some parts being onitted. 

Figure 3 is a side elevation looking at the right 
hand end of Figure 1, showing the hopper tilted 
with respect to the horizontal, as it is in prac 
tice, Some parts being omitted, 

Figure 4 is a front elevation of Figure . 
Figure 5 is a VieW of part of Figure 4 showing 

partS in a different position. 
Figure 6 is a View of diagrammatic nature 

Similar to Figure 5 and showing parts in a still 
further position. 

Figure 7 shows a modified form of base guide. 
Referring to the draWings, the hopper is con 

Structed to accommodate a number of chargers 
side by side. A charger is made in two separate 
parts, f and 2 respectively, each part comprising 
a vertical guide-member having back and side 
Walls, and the two parts of a charger are oppo 
Sitely disposed. One at each side of the hopper, 
with their open sides facing one another, and 
Spaced apart a distance Sufficient to accommodate 
a round lengthWise between them. Rounds are 
indicated in Figure 1 by chain lines and bear the 
reference R. The round at the bottom of Fig 
lure 1 shows Several different kinds of noses to the 

55 projectile, all such shapes being suitable for use 
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in this hopper. The part 2 of a charger is of a 
Suitable size to accommodate the bases of a roW 
of rounds and will be called for convenience a 
“base-guide,' while the other part , Which is 
disposed on the other side of the hopper, is of a 
Size to accommodate the noSeS of a row of rounds, 
and will be called for convenience a “nose-guide.” 
it will be noticed from the figures that the base 
guides of a charger are each Sub-divided into tWO 
pieces marked 2A and 2B. The pieces are hinged 
together by pins 09 and the construction is 
merely to obtain greater flexibility as will be 
better understood later. 

Five chargers having base and nose-guides are 
arranged Side by Side in the hopper, and thuis the 
guide-members which constitute the chargers are 
arranged side by side along each side of the hop 
per. The leading charger (i. e. the one at the 
bottom of Figure 1) is at a position where it can 
Supply rounds to the gun. This position is called 
herein “the discharging position.’ 
The nose-guides are hingedly connected to each 

Other, and the base-guides, at the other side of 
the hopper, are similarly attached to each other. 
The Connections are made by hinge pins 3 and 
4 in lugS in the nose-guides and hinge pins 5 and 
6 in Similar lugs in the base-guides. 
The chargers are supported by two pairs of 

guide rails, One pair at each side of the hopper, 
Which extend along the width of the hopper 
behind the base-guides and nose-guides respec 
tively. The rails for the nose-guides bear the 
references 7 and 8 and those for the base-guides 
are marked 9 and 0. The guide-rails are fixed 
at their ends to brackets f , 2, 3 and 4 on the 
framework of the hopper. Slide members 5, 6, 
f7 and 8 respectively are formed on the back of 
each guide-member and fit over the guide-rails 
in Such a manner that a guide-member is capable 
of Sliding along the guide-rails. The arrange 
neitS are clear from the end elevations. 
Two driving worms 9 and 20 respectively are 

provided, one at each side of the hopper behind 
the guide-members. These driving worms are 
Supported as shown in bearings formed in the 
brackets. . , 2, 3 and f4 to which the guide 
rails are fixed. 
The base-guide and the nose-guide forming the 

tWO parts of the last charger at the rear end of 
the hopper have secured to them nuts 2 t and 22 
respectively through which the appropriate driv 
ing Worms extend in such a manner that on rota 
tion of the worms these two guide-members will 
be moved across the hopper towards the dis 
charging position, and on being moved in this 
direction by rotation of the driving worms they 
Will cause the other chargers in the hopper to 
Slide along the guide-rails in the same direction, 
and an empty charger will be pushed past the 
discharging position by the next full charger. 
Wormwheels 23 and 24 respectively are fixed 

at One end of these two worms, and these two 
Wormwheels are arranged to engage with further 
Worms 25 and 26 carried by a cross-shaft 27 which 
is driven by an electric motor 28, Figure 1. Both 
of the driving worms are by this means arranged 
to rotate at the same speed and to move the base 
guides and nose-guides in the same direction. 
At the discharging end of the hopper, one of 

the driving Worms has attached to its end a gear 
pinion 29, which meshes with a gear wheel 30 
fixed to a Shaft 31 which is mounted in bearings 
in the bracket 2 and a further bracket 32 on the 
framework of the hopper. This shaft also has 
fixed to it a cam 33, whose edge engages a roller 

O 

4 
36 mounted on one arm 35 of a bellcrank lever, 
See Figures 1 and 4. This lever arm, which for 
convenience will be called the “depressor-arm,' 
extends transversely to the direction of nove 
ninent of the chargers across the hopper and is 
disposed just outside the hopper at the discharg 
ing position and is spring urged. So that its free 
end is urged downwardly. The bellcrank ever 
is pivoted at 36 on the bracket. 32. Attached to 
the free end of the depressor-arm at right angles 
to it is a roller 37 which extends into the hopper 
betWeen the base-guide and nose-guide of a 
Charger at the discharging position. The roller 
is pivoted on a short arm 33 fixed to a stud 39 
fixed in the free end of the depressor arm, the 
arrangement permitting adjustment of the loca 
tion of the roller 37. 
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The other arm 40, Figure 4, of the bellcrank 
lever is attached to a spring-barrel device 4 
which provides the force urging the free end of 
the depressor-arm downwardly about the pivot. 
The can 33 is So shaped that in one revolution 

Of the camshaft the depressor-arm will first be 
raised against its spring above the level of the 
Opper and then be released so that it can move. 

downwards under the influence of the spring 4. 
Guides 2 and 43 respectively, suitably curved 

as Shown in Figure 1, are provided at the dis 
charging end of the hopper in such a position 
that nose-guides and base-guides removed from 
the discharging position will engage the curved 
guides. The nose-guides will be swung out of 
jineir forward path into a position at right-angles 
to the rows of guides still in the hopper. 
- Nose-guides moved out of the hopper in this 
nannel move along the curved track 42 and come 
to rest in front of the hopper. The upper ends 
of Such guides are controlled by a guide frame 
44 Supported on three studs fixed in a plate 4T 
Which forms part of the hopper framework. Two 
of these Studs are marked 45 while the other, 
which differs in Some respects, is marked 46. 

Base-guides moved out of the hopper, move at 
first through a semi-circular path, running over 
a plate 48 which forms part of the hopper frame 
Work and then engage the guides 43 by which 
they are guided into a path parallel to their 
Original disposition. To control the leading base 
guide of the set during this movement there is 
provided a wire cable 49 which passes round 
Semi-circular grooved members 50 fixed to the 
guide rail 9. The ends of the cable are attached 
to the first and last base-guides, see Figures 3 
and 4. The nose-guides are provided at their 
bases with rollers 51 which run in the guide track 
42 and the leading base-guide has a roller. 52 to 
ease the movement over the plate 48. 
The driving motor 28 is started and stopped by 

a Switch 20 (Fig.2) contained in a box. 53 which 
is Supported on a bracket 54. A brake is provid 
ed to assist in rapidly stopping the notor. The 
brake consists of a bellcrank lever 55 having a 
brake shoe 55 on its short arm which engages. 
With a grooved wheel 57 fixed on the cross-shaft, 
27. The bellcrank lever is pivoted at 58 to a 
Small bracket 59 fixed to a plate 6) which forms 
part of the hopper framework. The brake is aO - 
plied by a catch 6 which is arranged to engage 
the leading edge of a nose-guide at the discharg 
ing pOSition. 
The catch 6 is formed on a bar. 62 pivoted at 

63 to a lever 64 which is pivoted: at 65 on the 
guide rail . The bar 62- is also provided with a 
hook member 24 whose function will be ex 
plained When the Operation of the hopper is de 
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scribed. Another bar 66 is also pivoted at 67 to 
the lever 64 and the other end of this bar is slot 
ted at 0 and slides on a pivot 102 referred to 
below. A bracket 69 on the bar 66 surrounds a 
circular rod 73 provided with an adjustable com 
pression spring 74. The other end of the rod 73 
is pivoted by a pin 02 to the bellcrank lever 55. 
There is Some lost-motion between the bracket 
69 and the co-operating part of 3 and also be 
tween rod 73 and lever 55 so that When a pull 
is imparted to the bar 66 the brake is pulled on 
towards the end of the movement by the rod 3 
but the pressure is elastic through the Spring 4. 
A spring 68 tends to hold the bar 62 to the left, 
Figure. 2, and keep the brake Shoe off the wheel. 
The bracket 69 is also provided with a pin ) 
at its end which can be adjustably fixed in a 
short Slot 1 therein and engages in the end of 
a switch-operating member 72 for operating the 
SWitch 20. This adjustment is for the purpose 
of timing the operation of the Switch 20. On 
the lever 64 there is fixed a hand lever 75 best 
Seen in Figure 2 and termed hereafter the “cock 
ing-lever.' 
The free end of the bar 62 is bent down to 

form a tail piece 76, which can also be used as a 
handle When inspecting or manipulating the 
mechanism. The tail piece can be depressed at 
times by an arm 7 of a double-armed lever 8 
which is pivoted at 79 on a bracket 8) fixed to 
the plate 47 of the hopper frame. The double 
armed lever is moved to depress the tailpiece at 
certain times by a roller 8 mounted on the de 
pressor arm which engages the other arm 82 of 
the lever. A weak torsion spring (not shown) 
surrounds the pivot 79 and a tail f22 on the lever 
78 is urged by the spring against a stop 23 on 
the bracket 80. Thus the lever 78 is normally 
kept in a position (i. e. the position shown in 
Figure 6) to be engaged by the roller 8 as the 
depressor airm descends. The movement may be 
followed from Figure 5 where the roller 8 is 
shown in full lines and also in another position 
in chain lines Where it has just engaged the lever 
82 and slightly displaced the double-armed lever 
78 on its pivot. The tailpiece is guided during 
these movements in a slot 83 in the bracket 89 
and the motion takes place against the influence 
of an adjustable compression spring 84 which 
surrounds the stud 46 previously mentioned. An 
abutment 85 on the tailpiece presses on a collar 
86, see Figure 2. 

It should be understood that during the oper 
ation of a gun of fairly large calibre fitted with 
this hopper, that Substantial shocks are sus 
tained and various devices for ensuring the cor 
rect functioning of the parts under Such condi 
tions are provided. Further it is necessary that 
the mechanism shall be capable of being man 
ually operated or manipulated during loading. 
The various parts for these requirements will 
now be described mainly with reference to Fig 
ures 4, 5 and 6. For instance there is a tendency 
for the depressor lever to swing upwards under 
shock and this is prevented by a ratchet catch 
device, spring mounted as described below, and 
comprising an arcuate lever 87 provided With 
downwardly-directed ratchet teeth 88. A Square 
pin 89 having its free end of triangular section 
is fixed on the depressor arm and during nor 
mal operation, that is when the lever is moving 
down stage by stage to feed rounds, the pin trips 
over the teeth (two at a time) and is prevented 
from rebound by engagement of the pin. With the 
ratchet teeth. The idle tooth of the two which 
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6 
the pin trips over is to prevent rebound of the 
lever at the half-way stage. Below the lowest 
tooth the arcuate lever has a nose or abutment 
9). The lever is pivoted on a stud 9 fixed to 
the bracket 32 previously described. A strong 
torsion spring 92, Figure 1, tends to turn the 
arcuate lever clockwise as viewed in Figure 4. 
Thus the arcuate lever turns anti-clockwise on 
its pivot to a slight extent against tie influence 
of the torsion spring each time the depressor arm 
moves down two teeth. A Small lever 93 is formed 
on the arcuate lever and can at times engage the 
tailpiece 76 and depress it. The arcuate lever is 
controlled during part of a cycle of operations as 
to the position it takes up under the influence of 
the torsion spring by a cam follower 94 which 
engages the exterior of a calm 95 rotatable with 
the canshaft 3. The cam follower is attached 
to an extension 96 of the arcuate lever and there 
is also fixed at the point of the attachment of 
the can follower a pawl-shaped abutment 9 
Which also controls the position of the arcuate 
lever at times. This pawl is adapted to engage 
at times With a stop piece 0 fixed on a member 
generally indicated by the reference 98, com 
prising an arcuate hook 99, which is pivoted 
at 83 to one arm 04, of a double-armed lever 
pivoted at 5 to the bracket 32. The member 98 
further comprises a bent lever 06. The longer 
arm 9 of the double-armed lever is provided 
at its free end with a spring stud (8 mounted in 
a hand knob 09 fixed on the end of the lever. 
The spring Stud can be manually engaged With 
either of two holes, One marked A (automatic) 
being coaxial With the Stud in the position shown 
in Figure 4 and the other bearing the reference 
H (hand). The spring stud is shown engaged 
in the hole H in Figure 6. The holes are made 
in the bracket 80 previously referred to. The 
calm 95 above referred to has a further function 
Which is to engage the extremity of the arcuate 
hook 39 at times, as Will be seen later. 
The arcuate lever 87 is also provided with a 

thumb piece by which it may be manually 
Operated When desired and a notched plate 2 
(both these parts being omitted from Figure 1) 
in which the triangular pin 89 may rest if it is 
desired to raise and hold the depressor-arm in 
the top position when loading the hopper or 
otherwise manipulating the mechanism. 
The chargers are provided With top members 

to prevent rounds from being dislodged by acci 
dent When the hopper is Subjected to shock or 
Violent movements of any kind. 
In the case of the nose guides the top members 

consist of stays 3 which bridge the top opening 
of the guides. The base-guides may have spring 
plates 4 or Spring plungers 5 or some of each 
as shown in Figures 1 and 3. When spring plates 
are used, the nose of a round is placed in a nose 
guide and the base of the round pressed down 
on the Spring plate of the base-guide which gives 
and permits the round to paSS into the guide. 
The spring plungers require to be manually with 
drawn to let a round paSS into the base guide. 
Power is supplied to the motor from a contact 

Socket 6 (Fig. 1) from which leads pass to the 
motor, one being connected through the SWitch 
in the box 53. A handle is provided by means 
of which the hopper may be worked manually 
when required, chiefly when winding the chargers 
back into the hopper as explained later. The 
handle is loosely mounted on the cross-shaft 27 
and may be brought into operation by pressing 
the knob towards the hopper. This causes a dog 
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clutch 18 to engage, the movement being against 
a flat spring í Í9. which disengages the dogs When 
the pressure is released, thus declutching the 
handle. 
A gun for which this ammunition hopper is 

suitable is fully shown and described in the co 
pending U.S. application Serial No. 488,454, and 
in order to render clear the manner of fitting the 
hopper to such a gun, a few parts of the latter are 
indicated in Figure 3. - 
The reference B. R., Figure 3, indicates the 

top of the breech ring while the references C.M. 
are the channel members on which the automatic 
feeding devices of the gun in question ale carried 
and correspond to the parts 7 and 8 in Said ap 
plication Serial No. 488,454. The hopper is Sup 
ported as shown in Figures 1 and 3 by brackets 

0 

5 

20 and 2 which are fixed to these channel 
members. 
From Figures 2 or 3. it will be seen that the 

chargers are of different heights and have differ 
ent capacities. The reason for the difference in 
height is that the hopper shown is designed for 
use in an aeroplane and the outline of the hop 
per as viewed in Figure 3 conforms more or less 
to the cross-section of the fuselage at the posi 
tion occupied by the hopper. 
The operation of the apparatus is as follows. 

The hopper is arranged as shown in Figure 1 
with all the chargers within the hopper So that 
the leading charger is at the discharging posi 
tion and the charger whose base-guide and nose 
guide are connected to the driving Worms is at 
the other end of the hopper. The chargers are 
filled with rounds. The depressor-arm 35 is in 
its raised position and the roller 37 attached to 
its free end rests on the uppermost round in the 
leading charger. At this stage the cam 33 is 
stationary as in the position shown in Figure 4 
so that the depressor-arm is not supported by 
the cam and therefore tends to press the rounds 
downwardly in the charger by reaSon of the 
pressure of the spririg-barrel 4f which urges 
the depressor-arm downwardly. The rounds are 
supported in the leading full charger at the dis- 4 
charging position by any suitable means disposed 
beneath the charger until it is desired to feed a 
round to the gun. These means may be the 
same as described in U.S. application Serial No. 
488,454 and form no part of the present inven 
tion. The rounds in the remaining, chargers are 
supported by the plates 48 and 60 which form 
parts of the framework of the hopper. ? ? 
Assuming that the gun is on the ground or in 

some vehicle where there is sufficient room. to : 
permit access to the gun and hopper by the gun 
crew and it is desired to fire the gun, the lower 
most round is allowed, by suitable manipulation 
of the automatic feeding-devices of the gun it 
self, to fall from the leading charger and is then 
fed to the gun. The reinaining rounds in the 
charger are moved downwardly by the depressor 
arm and are Supported in the charger until the 
next round is to be fed to the gun. 

If, however, the gun is mounted in an aircraft 6 
where there is not normally room for a gunner to 
Operate the gun, the procedure is somewhat 
different. In this case a round is put into the 
gun breech and the hopper is filled. When oc 
casion arises the gun is fired by a fire-control 
device operated by the pilot and then the auto 
matic feeding devices of the gun functional and 
the first round from the hopper is fed to the gun. 

In either case, the first operation of all should 
be to cock the lever 75 by pulling it upwards 
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8 
and in the case of an airborne gun this is in 
perative as it is done before the machine leaves 
the ground. The function of the cocking lever 
will be explained later. ... . . 
The downward pressure exerted by the de 

pressor-arm ensures that the rounds move down 
Wardly in the charger although the hopper is 
tilted, as shown in Figure 3 or even more, or 
tilted lengthwise as may sometimes be the case 
when the apparatus is employed in an aircraft, 
or on an anti-aircraft gun. As . Successive 
rounds are discharged, the depreSSOr-arm moves 
further and further downwardly, until the last 
round has left the charger. At any stage of the 
downward movement, any tendency the arm may 
have to swing upwards due to shock such as the 
motion of an aircraft, is checked by the triangul 
lar pin 89 engaging the arcuate rack 8. The 
depressor-arm finally moves down to its fullest 
extent and the triangular pin moves on to the 
nose 90 of the arcuate rack. 
Cocking of the lever 75 causes the bar 62 to 

move to the right, Figure 2, against the tension 
of the spring 68. This enables the catch 6. On 
the bar. 62 to snap up on the leading corner of 
the Slide member 5 of the first charger. AS 
will appear later the upper surface of the catch 
6 would, prior to cocking, be in engagement 
with the undersurface of said slide member. 
Cocking also causes the brake to be put on but 
this is of no importance at this stage. - 
As the depressor arm moves towards the bot 

tom of the first charger as above recited, the 
roller 8 engages the curved part of the lever 
arm.82 when the roller 8 reaches the chain line 
position in Figure 5, and afterwards moves down. 
the right hand side thereof to the position shown 
in Figure 4. This causes the double-armed lever 
78 to move anti-clockwise on its pivot 79 and the 
end of the lever arm contacts with the tail 
piece 76 and depresses it against the influence. 
of the Spring 84. When the depressor arm is at 
the bottom of its stroke (the position shown 
in Figure 4) the tailpiece is fully depressed. and 

· the , catch 6l -is disengagediº, from the.slide mem 
ber 5 of the leading charger. The bar. 62 is 
then pulled to the left, Figure 2, by the spring 
68 which is powerful enough to overcome the 
friction on the bar due to the grip of the arm 

, 77 and the spring-urged collar 86 and the brake 
is released. The movement, also causes...the pin 
70 to move the Switch-operating member to the 
left, Figure 2, and switch on current to the mo 
tor. The motor starts and the worms 9, 20 
feed the first charger out of the hopper, i.e. out 
of alignment with the roller 37 of the depressor 
arm. Rotation of the worm 9 also rotates the 
cam 33, in the direction of the arrow Figure 4, 
through the gear wheels 29, 30 and the depressor 
arm is raised up to its initial position against 
the tension of the spring barrel 4 i. During this 
upward movement of the depressor arm the rack 
88 is kept out of the way of the pin 89 as ex 
plained later. The second charger is brought for 
ward to the discharging position and the slide 
member 5 of the nose-guide thereof will engage 
the catch 6f as the latter will move up to the 
engaging position as the tailpiece 76 rises when 
the pressure due to the depressor arm is released 
on the rise of the latter. When finally the second 
charger occupies the place. occupied in the draw 
ings by the first charger, the bar 62 will have 
been pulled by the second charger to switch-off 
the motor and apply the brake. This sequences 
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of operations will automatically repeat as long 
as firing continues until the hopper is empty. 

It will be seen from the foregoing description 
that when the last nose guide (i. e. the One On 
which the nut 2 is fixed) is in the discharging 
position and the depressor arrin has emptied it 
that the motor would be started again by move 
ment of the bar 62 to the left, Figure 2, if this 
movement were not prevented. The hook 2 is 
provided to meet this contingency and by en 
gagement with the nut 2 it holds the bar 62 to 
the right, that is with the motor switched off 
and the brake on. 
When this last charger has been emptied, a 

main Switch (not shown) controlling the motor 
circuit is switched off, this operation being part 
of the gun drill when this invention is being used. 

10 

15 

When the hopper is to be refilled it is first 
necessary to lift the arm 35 by hand to clear the 
roller 34 out of the way of the cam 33 and re 
Verse the drive to the chargers. The arm may 
be held in this up position by latching the square 
pin 89 in the notched plate 2, the arcuate lever 
87 being manipulated by the thumb-piece 
for this purpose, see Figure 6. The driving of 
the Worms in the reverse direction is done man 
ually. The handle 7 is manipulated to engage 
the driving dogs 8, and then turned in the 
required direction whereupon all the guides com 
prising the chargers are moved back into the 
hopper. During this movement the cam follower 
94 runs on the inside of the cam 95. 
99 is moved out of the path of the cam 95 for 
this reverse movement by shifting the spring stud 
08 from A to H, as will be explained in greater 

detail below. As the catch 6i is released dur 
ing the operation of moving all the guides back 
into the hopper, it will be held to the left, Fig 
lure 2, by the spring 68 and will eventually lie be 
neath the slide member 5 of the first charger 
and thus will require cocking when the hopper 
has been refilled and the gun is to be fired again. 
After cocking, the main control switch referred 
to above is switched on and everything is ready 
for Operating the gun once more. 
The purpose of the arcuate hook 99, the stop 

piece O and the associated parts, is to effect 
close control over the disposition of the tail piece 
76 at different times during the manipulation and 
Operation of the whole mechanism as will now 
be explained. 

It has previously been stated that the torsion 
Spring 92 tends to turn the rack clockwise on its 
pivot and when the mechanism is operating auto 
natically the triangular pin 89 on the lever 35 
clicks Over two teeth of the rack 88, for each 
feeding movement. The rack lever 87 twists anti 
clockwise On its pivot each time and back again 
under the influence of the spring 92, the degree 
of movement being controlled or restricted by 
the inter-engagement of the pin 89 and the rack. 
During this feeding movement the hook 99 is in 
the position shown in Figure 5 because when the 
hopper is Working automatically the spring stud 
08 is in the hole A. 
It will be seen from Figure 5 of the drawings 

that the operative face of O is an arc concentric 
with the centre of the pivot 9 f and it thus per 
mits free oscillatory movement of the pawl 97 
about said centre as the ratchet operates al 
though, as Will appear later, the pawl-shaped 
abutment 9 remains in engagement with the 
stop ff0 all the time the pin 89 on the depressor 
arm 35 is moving downwards over the rack teeth 
under the force of the spring barrel 4. 
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The stop piece ff0 remains in engagement with 

the abutment 97 whilst the arm 06 is in engage 
ment with the tailpiece 76. Thus the arm 06 
supports the tail piece 76 and prevents premature 
displacement downwards due to Vibration or 
shock, the spring 84 not being enough for this 
purpose. During the whole of the downward 
novement of the pin 89 over the rack the stop O 

is therefore maintained substantially in the posi 
tion shown in Figure 5 by said engagement be 
tween the tailpiece 76 and the bent lever 106. 
When the lever 35 is near the end of its down 
Ward movement the pin 89 leaves the rack 88 and 
presses against the nose 90 and moves the arcu 
ate lever 87 anti-clockwise a greater amount than 
usual, that is to the position substantially as 
shown in Figure 4. 
This moves the free end of the abutment 97 So 

far down that it is below the level of the stop 
B. 
As the cam 95 is in the position shown in Fig 

ure 4 and out of the way of the extremity of the 
hook 99 during all the downward feeding move 
ment of the lever 35, the extremity of the hook 
is free to move inwards as soon as the stop 
is clear of (i.e. above) the abutment 9. So the 
lever 98 turns clockwise on its pivot 3 by gravity 
and also under the pressure of the tailpiece 76 
which is caused to press on the free end of the 
leevr 6, as the tailpiece is itself being pressed 
down by the end of the lever 77 which as afore 
said is moved anticlockwise On its pivot 79 under 
the action of the roller. 8 on the lever 82. Thus 
the lever 6 falls rapidly away out of engage 
ment with the tailpiece 76. 
As the motor is restarted by the end Wise move 

ment of the bar 62 when the catch 6 is tripped, 
the cam 33 lifts the depressor arm again and 
during this movement, which takes place in about 
the first 155° of the revolution, the rack is held 
out of the way of the triangular pin 89, as will 
now be explained. At first the pin 89 engages 
with the nose 90 and holds the rack back and 
thereafter the cam follower 94 is engaged by the 
exterior of the calm 95. Shortly after the upward 
movement of the depressor arm is completed, the 
cam 95 engages the extremity of the hook 99 and 
restores it to a position which is substantially 
that shown in Figure 5. This movement causes 
the lever 6 to strike the tailpiece 6 Smartly 
and assist its rapid upward movement and also 
enables the abutment 9 to rise under the action 
of the torsion spring 92 into contact with the 
stop ff0 and the parts thereupon assume a posi 
tion which is substantially that of Figure 5 so 
that the arcuate lever 87 is once more in posi 
tion to control the arm 35 as previously ex 
plained. As the cam 95 leaves the follower 94 the 
depressor arm is held in the up-position by the 
roller 34 resting on the maximum radius of the 
cam 33. The cam 33 eventually stops in the posi 
tion shown in Figure 5 and the roller 34 drops 
slightly so that the roller 37 of the depressor arm 
engages the top round in the charger now in the 
discharging position and the pin 89 engages the 
upper part of the rack 87. 
When, for the purpose of winding back the 

chargers, the depressor arm is to be manually 
raised and thereafter held up by the notched 
plate 2 as shown in Figure 6, the Spring stud 

28 is first moved to hole H whereupon the lever 
98 swings on its pivot f83 under gravity to the 
position shown. The cams 33 and 95 may then 
be rotated in the reverse direction by suitably 
turning the handle as the hook 99 is clear of the 
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path of the can 95. Also while the depressor arm 
is held by the notched, plate t 2 the part 93 
presses on the tailpiece 6 and holds it down SO 
as to keep the catch 6 out of the way of the 
slide, members on the chargers, irrespective of 
the direction of movement. 
The modified base guide shown in Figure 7 is 

bent or curved to accommodate the bases of the 
rounds when the taper of these is sufficient to 
cause then to lie more or less fan Wise when 
superimposed. The base guide is also provided 
with an intermediate lip 30 to permit rounds 
to be inserted without the necessity of passing 
them down the whole length of the guide. 
What We claim as Our invention and desire to 

secure by Letters Patent is: 
1. An ammunition hopper for use on an auto 

natic gun comprising a plurality of sets of guide 
members, each set comprising a guide-inember 
adapted to acCOrinodate the base-ends and a 
guide-member adapted to accommodate the nose 
ends of a row of rounds, supporting means on 
which said sets are mounted side by side for feed 
ing movement toward a round-discharging sta 
tion, means for moving said sets in Succession to 
said station and for removing said sets in suc 
cession from said station after their rows of 
rounds have been discharged, and means operable 
On Said base-end and nose-end guide-members 
after removal fromi Said discharging Station for 
In Oving then transversely of the direction of feed 
ing movement. 

2. An ammunition hopper for use on an auto 
matic gun comprising a plurality of sets of guide 
members, each set comprising a guide-member 
adapted to accommodate the base-ends and a 
guide-member adapted to accommodate the nose 
ends of a row of rounds, supporting means on 
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which said sets are mounted side by side for feed 
ing movement toward a round-discharging sta 
tion, means for moving Said sets in Succession to 
said Station and for removing said sets in suc 
cession firon said station after their rows of 
rounds have been discharged, and guide tracks 
located beyond said discharging station so con 
Structed and arrånged as to direct the movement 
of Said base-end and nose-end guide-members in 
directions transverse to the direction of feeding 
mOVernent for Collocation of Said guide-members 
alongside the hopper. 
3. An ammunition hopper for use on an auto 

matic guri comprising a plurality of sets of guide 
members, each set comprising a guide-member 
adapted to accommodate the base-ends and a 
guide-member adapted to accommodate the nose 
ends of a row of rounds, supporting means on 
which said sets are mounted side by side for 
feeding movement toward a round-discharging 
station, means for moving, said sets in succession 
to said station and for removing said sets in suc 
cession from said station after their rows of 
rounds have been discharged, and guide tracks 
located beyond said discharging station so con 
structed and arranged as to direct the movement 
of said base-end and nose-end guide-members in 
directions transverse to the direction of feeding 
movement for collocation of said guide-members 
alongside the hopper, one of said guide tracks be 
ing reversely curved outwardly of and substân 
tially parallel to the side of the hopper. 

4. An ammunition hopper for use on an auto 
matic gun comprising a plurality of sets of guide 
members, each set comprising a guide-member 
adapted to accommodate the base-ends and a 
guide-member adapted to accommodate the nose 
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ends of a row of rounds, supporting means On 
which said sets are mounted side by side for 
feeding movement toward a round-discharging 
station, means for moving said sets in Succession 
to said station and for removing said sets in . 
Succession from said station after their roWs of 
rounds have been discharged, and guide tracks 
located beyond said discharging Station. So Con 
structed and arranged as to direct the movement 
of said base-end and nose-end guide-members in 
directions transverse to the direction of feeding 
movement for collocation of said guide-members 
alongside the hopper, one of Said guide tracks 
being located across the end of the hopper beyond 
said discharging station. - 

5. An ammunition hopper as claimed in claim 
2, wherein at east some of said guide-members 
are fiexible to accommodate changes in their 
direction of movement along their guide track. 

6. An ammunition hopper as claimed in claim 
2, wherein at least some of said guide-members 
are formed of a plurality of partshinged together 
whereby they are capable of flexing to accommo 
date changes in their direction of movement 
along their guide track. 

7. An ammunition hopper for use on an auto 
matic gun comprising a plurality of sets of guide 
members, each set comprising a guide-member 
adapted to accommodate the base-ends and a 
guide-member adapted to accommodate the nose 
ends of a row of rounds, the guide-members of 
adjacent sets being flexibly interconnected to pro 
vide a fiexible row of base-end guide-members 
and a flexible row of nose-end guide-members, 
supporting means on which said rows of guide 
members are mounted for feeding movement 
toward a round-discharging station, means for 
moving said rows of guide-members along said 
supporting means to feed said sets in succession 
to said station and to remove them in succession 
from said station after their rows of rounds have 
been discharged, and means operable on said rows 
of guide-members at points beyond said station 
for moving them transversely of the direction of 
feeding movement. . . . . . rSSS SLLLS LLLLL 

8. An ammunition hopper for use on an auto 
matic gun comprising a plurality of sets of guide 
members, each set comprising a guide-member 
adapted to accommodate the base-ends and a 
guide-member adapted to accommodate the nose 
ends of a row of rounds, the guide-members of 
adjacent sets being flexibly interconnected to 
provide a flexible row of base-end guide-members 
and a flexible row of nose-end of guide-members, 
supporting means on which said rows of guide 
members are mounted for feeding movement 
toward a round-discharging station, means for 
moving said rows of guide-members along said 
supporting means to feed said sets in succession 
to said station and to remove them in succession 
from said station after their rows of rounds have 
been discharged, and guide tracks located beyond 
said station so constructed and arranged as to 
direct the movement of said rows of guide-mem 
bers in directions transverse to the direction of 
feeding movement. - 

9. An ammunition hopper for use on an au 
tomatic gun comprising a plurality of sets of 
guide-members, each set comprising a guide 
member adapted to accommodate the base-ends 
and a guide-member adapted to accommodate 
the nose-ends of a row of rounds, the guide-mem 
bers of adjacent sets being flexibly interconnect 
ed to provide a flexible row of base-end guide 
members and a flexible row of nose-end guide 
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members, supporting means on which said rows 
of guide-members are mounted for feeding move. 
ment toward a round-discharging station, means 
for moving said rows of guide-members along 
said supporting means to feed said sets in suc 
cession to said station and to remove them in 
Succession from said station after their rows of 
rounds have been discharged, and guide tracks 
located beyond said station so constructed and 
arranged as to direct the movement of said rows 
of guide-members in directions transverse to the 
direction of feeding movement, one of said guide 
tracks being reversely curved outwardly of and 
Substantially parallel to the path of feeding move 
ment of said guide-members. 

10. An ammunition hopper for use on an auto 
matic gun having a round-discharging station ad 
jacent one end of the hopper and comprising a 
plurality of sets of guide-members, each set com 
prising a guide-member adapted to accommodate 
the base-ends and a guide-member adapted to 
accommodate the nose-ends of a row of rounds, 
the guide-members of adjacent sets being flexibly 
interconnected to provide a flexible row of base 
end guide-members and a flexible row of nose 
end guide-members, supporting means on which 
Said rows of guide-members are mounted for feed 
ing movement toWard a round-discharging sta 
tion, means for moving said rows of guide-mem 
berS along said supporting means to feed said 
Sets in Succession to said station and to remove 
them in succession from said station after their 
rOWS of rounds have been discharged, and guide 
tracks located beyond said Station. So constructed 
and arranged as to direct the movement of said 
rows of guide-members in directions transverse to 
the direction of feeding movement, one of said 
guide tracks being located across the end of the 
hopper beyond said station. 

11. An ammunition hopper as claimed in claim 
8 wherein at least some of said guide-members 
are formed of a plurality of parts flexibly con 
nected together. 

12. An ammunition hopper for use on an auto 
matic gun comprising a plurality of sets of guide 
members, each set comprising a guide-member 
adapted to accommodate the base-ends and a 
guide-member adapted to accommodate the nose 
ends of a row of rounds, supporting means on 
Which said sets are mounted for feeding move 
ment toward a round-discharging station, means 
for moving said sets to feed them in succession 
to Said station and for removing them in Succes 
Sion from Said station after their rows of rounds 
have been discharged, a round-discharging elle 
ment adapted to be resiliently urged into engage 
ment With the last round of a row of rounds at 
said station, means actuated by movement of said 
element when said last round is discharged for 
initiating operation of said feeding means to 
move the next Succeeding set and its row of rounds 
into said station, means driven by said feeding 
means to restore said element to a position to en 
gage the last round of said next Succeeding row, 
and means operating on said base-end and nose 
end guide-members after removal from said sta 
tion for moving them transversely of the direc 
tion of feeding movement. 

13. An ammunition hopper for use on an ato 
matic gun comprising a plurality of sets of guide 
members, each set comprising a guide-member 
adapted to accommodate the base-ends and a 
guide-member adapted to accommodate the nose 
ends of a row of rounds, Supporting means on 
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14 
which said sets are mounted for feeding move 
ment toward a round-discharging station, means 
for moving Said sets to feed them in succession to 
said station and for removing them in succession 
from said station after their rows of rounds have 
been discharged, a round-discharging element 
adapted to be resiliently urged into engagement 
With the last round of a row of rounds at said 
station and to follow the movement of said last 
round as the preceding rounds of its row are dis 
charged, a ratchet and pawl device operated by 
Said element for preventing its movement in the 
reverse direction, means actuated by movement 
of said element when said last round is discharged 
for initiating operation of said feeding means to 
move the next succeeding set and its row of 
rounds into Said station, means driven by said 
feeding means for separating said ratchet and 
paWl and restoring said element to a position to 
engage the last round of said next succeeding 
rOW, and means operating on said base-end and 
nose-end guide-members after removal from said 
station for moving them transversely of the di 
irection of feeding movement. 

14. An ammunition hopper for use on an auto 
matic gun comprising a plurality of sets of guide 
members each comprising a guide-member for 
the base-ends and a guide-member for the nose 
ends of a row of rounds, supporting means on 
which said sets are movably mounted, an electric 
motor and feeding means driven thereby for 
moving Said Sets along said supporting means 
and in Succession to a round-discharging station, 
a SWitch controlling the operation of said motor 
and an Operating member therefor resiliently 
urged toward SWitch-closing position, said oper 
ating member being so constructed and arranged 
as to be engaged and moved to switch-opening 
position by said sets as they move into round-dis 
charging position at said station, a round-dis 
charging element adapted to be resiliently urged 
into engagement with the last round of the row 
of rounds at Said station, means actuated by 
movement of said element When said last round is 
discharged for releasing said operating member 
from engagement with the set of guide-members 
at said station, thereby permitting said operating 
member to be resiliently urged into switch-closing 
position, and means driven by said motor for re 
storing said element to a position to engage the 
last round of the row of rounds in the next suc 
ceeding set and for resetting said operating mem- ' 
ber to a position to be engaged by said next suc 
ceeding Set as it moves into said station to open 
Said SWitch, 

15. An ammunition hopper for use on an auto 
matic gun comprising a plurality of sets of guide 
members each comprising a guide-member for the 
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base-ends and a guide-member for the nose-ends 
of a row of rounds, supporting means on which 
Said sets are novably mounted, an electric motor 
and feeding means driven thereby for moving said 
SetS along Said supporting means and in Succession 
to a round-discharging station, a switch control 
ling the operation of said motor and an operat 
ing member therefor resiliently urged toward 
Switch-closing position, said operating member 
being so constructed and arranged as to be en 
gaged and moved to Switch-opening position by 
said sets as they move into round-discharging po 
sition at said station, a round-discharging ele 
ment adapted to be resiliently urged into engage 
ment With the last round of the roW of rounds 
at said station, a ratchet and pawl device op 
erated by Said element and preventing movement 
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thereof in a direction opposite to that of said 
last round, means actuated by movement of said 
element When said last round is discharged for 
1'eleasing, Said operating member from engage 
ment With the Set of guide members at said sta 
tion, thereby permitting Said operating member 
to be resiliently urged into switch-closing posi 
tion and means driven by said motor for separat 
ing said ratchet and pawl, for restoring said ele 
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ment to a position to engage the last round of 
the row of rounds in the next succeeding Set and 
for resetting said operating member to a posi 
tion to be engaged by said next succeeding set as 

5 it moves into said station to open Said SWitch. 

DESMOND WALTER MOLINS. 
FÉLIX FRÉDÉRIC RUAU. 


