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1

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 gun, it is often desirable to employ an g

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 difficult 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 noses 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-
members 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 ¢f 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-mem-
bers may comprise a curved portion, and some
at least of the guide-members may be constructed
s0 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.

PFurther 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 65

(CL 89—34)
2

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

10 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

15 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.

20 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

28 by way of example with reference to the accom-

panying drawings in which—

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

Figure 2 is a side elevation looking at the left

30 hand end of Figure 1, some parts being omitted.

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.

35  Figure 4 is a front elevation of Figure 1.

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

40 further position.

Figure 7 shows a modified form of base guide.
Referring to the drawings, the hopper is con-
structed {o accommodate a number of chargers
side by side. A charger is made in two separate

45 parts, | 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

50 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-
ure 1 shows several different kinds of noses to the
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 1, 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 hase-
guides of a charger are each sub-divided into two
pieces marked 2A and 2B. The pieces are hinged
together by pins 1060 and the construction “is

-merely to obtain greater flexibility as will be

- of sliding -along the -guide-rails.

better understood later,

Five chargers having base and nose-guides are
arranged side by side in the hopper, and thus 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 g 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 T and 8 and those for the base-guides
are marked 8 and 10. The guide-rails are -fixed
at their ends to brackets {4, 12, 13 and i4 on the
framework of the hopper. Slide members {5, 186,
t7°and i8 respectively are formed on the back of
each guide-member and fit over the guide-rails
in guch a manner that a guide-member is capable
The arrange-
ments are clear from the end elevations.

Two driving werms 19-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 (1, #2, 13 and (4 to which the guide-
rails are ﬁxed

The basmgmdﬂ and the nose-guide forming the
two- parts of the last charger at the rear end of
the hoppﬂr have-secured to them nuts 2f and 22
resnectwely thr ough 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-
charormg 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 2§ 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 12 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

10

15

4

84 rcounted on one arm 3% of a bellerank lever,
see Figures 1 and 4. This lever arm, which for
convenience will be called the “depressor-arm,”
extends transversely to the direction of move-
ment of the chargers across the -hopper and is
Gispdsed just outside the hopper at the-discharg-
ing position and is spring urged so that its free
end is urged downwardly. The bellcrank lever
is pivoted at 3% on the bracket 32. Attached to
the free end of the depressor-arm at right angles
to it is"a roller 37T 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 38 fixed to a-stud 38
fixed in the free end of the depressor arm, the
arrangenient permitting adjustment of the loca-

" tion of the roller 37.

20
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The other arm 40, Figure 4, of the bellcrank
lever is attached to a spring-barrel device 41
which- provides the force urging the free end of
the depressor-arm downwardly -about the pivot.

The cam 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
hiopper and then be released so that it can move
downwards under the influence of the spring 41.

Guides 42 and 43 respectively, suitably curved
as shown in Figure 1, are provided at the dis-
charging end of the hopper-in such g 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
their 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
manner 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 fhree studs fixed in a plate 41
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 Dlate 48 which forms part of the hopper frame-
work and then engage the guides 43 hy 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 48 which passes round
semi-circylar grooved members 58 fixed to the
guide rail 8. 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 s roller-52 to
ease the movement over the-plate -48.

‘The driving motor 28 is started and stopped by
a switch 1290 (Fig. 2) contained in a box 53’ which
is supported on a bracket 5&. ‘A brake is provid-
ed to assist in rapidly stopping the motor. The
brake consists of a bellcrank lever 55 having. a
brake shoe §8 on its short .arm which engages-
with a grooved wheel 57 fixed on the cross-shaft
27. The bellecrank lever--is pivoted -at 58 to. a
small bracket 59 fixed to a plate 62 which ferms
part of the hopper framework. The brake is ap-
plied by a catch €1 which is arranged to engage
the leading edge of a nose-guide at-the discharg-
ing position.

The catch 61 is formed on a bar $2 pivoted at
63 to-a lever 64 which is pivoted-at 65 on the
guide rail 7. The bar-62-is-also provided with a

‘hook member 124 “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 87 to
the lever 64 and the other end of this bar is slot-
ted at 181 and slides on a pivot 182 referred to
below. A bracket 69 on the bar 68 surrounds a
circular rod 13 provided with an adjustable com-
pression spring 14. The other end of the rod 73
is pivoted by a pin {82 to the bellcrank lever 55.
There is some lost-motion between the bracket
69 and the co-operating part of 73 and also be-
tween rod 13 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 72
but the pressure is elastic through the spring 74.
A spring 68 tends to hold the bar 82 to the left,
Figure 2, and keep the brake shoe off the wheel.
The bracket 69 is also provided with a pin 719
at its end which can be adjustably fixed in a
short slot 71 therein and engages in the end of
a switch-operating member 12 for operating the
switch 120. This adjustment is for the purpose
of timing the operation of the switch 120. On
the lever 64 there is fixed a hand lever 75 best
seen in Pigure 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 71 of a double-armed lever 1§
which is pivoted at 79 on a bracket 89 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 81 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 122 on the lever
18 is urged by the spring against a stop 123 on
the bracket 80. Thus the lever 18 is normally

kept in g position (. e. the position shown in.

Figure 6) to be engaged by the roller 81 as the
depressor arm 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
18 on its pivot. The tailpiece is guided during
these movements in a slot 83 in the bracket 88
and the motion takes place against the influence
of an -adjustable compression spring 84 which
surrounds the stud 48 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 871 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

10
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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
80. The lever is pivoted on a stud 91 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 the 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 %4 which
engages. the exterior of a cam 85 rotatable with -
the camshaft 3i. The cam follower is attached
to an extension 86 of the arcuate lever and there
is also fixed at the point of the attachment of
the cam follower a pawl-shaped abutment 97
which also controls the position of the arcuate
lever at times. This pawl is adapted to engage
at times with a stop piece 110 fixed on a member
generally indicated by the reference 98, com-
prising an arcuate hook 88, which is pivoted
at 103 to one arm 104, of a double-armed lever
pivoted at (05 to the bracket 32. The member 98
further comprises a bent lever 106. The longer
arm {87 of the double-armed lever is provided
at its free end with a spring stud 108 mounted in
a hand knob 109 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 88 previously referred to. The
cam 39 above referred to has a further function
which is to engage the extremity of the arcuate
hook 89 at times, as will be seen later.

The arcuate lever 87 is also provided with a
thumb piece 1fi by which it may be manually
operated when desired and a notched plate {12
(both these parts being omitted from Figure 1)

" In which the triangular pin 89 may rest if it is

50

b5
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75

the knob towards the hopper.

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 113 which bridge the top opening
of the guides. The base-guides may have spring
plates | {4 or spring plungers i[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 (16 (Fig, 1) from which leads pass to the
motor, one being connected through the switch
in the box 83. A handle {7 is provided by means
of which the hopper may ke 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
This causes a dog
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clutch 118 to engage, the movement being against
a flat spring 119 which disengages the dogs when
the pressure is released, thus declutching the
handle.

A gun for which this ammumtlon 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
hopperto such g gun, g 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 are 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
120 and (2f which are fixed to these channel
members. -

From Pigures 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 tollows.
‘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 spridg-barrel .41 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.degired to feed a
round .to the gun.: These means . may..be. the.
same_as described in.U. 8. 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 €0.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 remaining .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 a;rcraft Kits

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 g fire-control
device operated by the pilot and then the auto-
matic feeding devices of .thé gun function 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 15 by pulling it -upwards
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the -motor and- apply the brake.

8

and in the case of an airborne .gun this is im-
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 triangu-
lar pin 89 engaging the arcuate rack 81. 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 15 causes the bar 62 to
move to the right, Figure 2, against the -tension
of the spring 68. This enables the catch 61 on
the bar 62 to snap up on the leading corner of
the slide member 15 of the first charger. As
will appear later the upper surface of the catch
61 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 81 engages the curved part of the lever
arm.82 when the roller 81 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
18 -to move anti-clockwise on its pivot 79 and the
end of the lever arm 3I7 contacts with the tail-
piece 16 and depresses it against the ‘influence .
of the spring 84. When the depressor arm is at
the bottom of its stroke . (the pesition shown
in Pigure 4) the tailpiece is fully depressed-and -

‘the catch 61.is disengaged: from the slide mem.

ber . 15 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

1T and the spring-urged collar 86 and the brake

is released.: The movement. also causes:the pin
10 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 .19, 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 19 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 po<1t1on against
the tension of the spring barrel 41. Durl_ng 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 15 of the nose-guide thereof - w1ll engage
the. catch 61 as the latter will move up to the
engaging posmon as the tallpxece 16 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
This sequence -
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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 21 is fixed) is in the discharging
position and the depressor arm has emptieq 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 124 is
provided to meet this contingency and by en-
gagement with the nut 21 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

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 88 in the notched plate 112, the arcuate lever
81 being manipulated by the thumb-piece (i1
for this purpose, see Figure 6. The driving of
the worms in the reverse direction is done man-
ually. The handle 117 is manipulated to engage
the driving dogs 118, 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 85. The hook
89 is moved out of the path of the cam 85 for
this reverse movement by shifting the spring stud
188 from A to H, as will be explained in greater
detail below. As the catch 61 is released dur-
ing the operation of moving all the guides back
into the hopper, it will be held to the left, Fig-
ure 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 89, the stop
piece 118 and the associated parts, is to effect
close control over the disposition of the tail piece
16 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 82 tends to turn the rack clockwise on its
pivot and when the mechanism is operating auto-
matically 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 shewn in Figure 5 because when the
hopper is working automatically the spring stud
108 is in the hole A.

It will be seen from Figure 5 of the drawings
that the operative face of 110 is an arc concentric
with the centre of the pivot 81 and it thus per-
mits free oscillatory movement of the pawl §1
about said centre as the ratchet operates al-
though, as will’ appear later, the pawl-shaped
abutment 87 remains in engagement with the
stop 118 all the time the pin 88 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 110 remains in engagement with
the abutment 87 whilst the arm 186 is in engage-
ment with the tailpiece 76. Thus the arm 106
supports the tail piece 76 and prevents premature
displacement downwards dve to vibration: or
shock, the spring 84 not being enough for this
purpose. During the whole of the downward
movement of the pin 89 over the rack the stop 110
is therefore maintained substantially in the posi-
tion shown in Figure 5 by said engagement be-
tween the tailpiece 78 and the bent lever [08.
When the lever 38 is near the end of itg down-
ward movement the pin 89 leaves the rack 88 and
presses against the nose 88 and moves the arcu-
ate lever 81 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
116, -

As the cam 95 is in the position shown in Fig-
ure 4 and out of the way of the extremity of the
hook 89 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 {18
is clear of (i. e. above) the abutment 97. So the
lever 98 turns clockwise on its pivot 103 by gravity
and also under the pressure of the tailpiece T8
which is caused to press on the free end of the
leevr 108, as the tailpiece is itself being pressed
down by the end of the lever 7T which as afore-
said is moved anticlockwise on its pivot 79 under
the action of the roller 81 on the lever 82. 'Thus
the lever 106 falls rapidly away ocut of engage-
ment with the tailpiece 76.

As the motor is restarted by the endwise move-
ment of the bar §2 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 98 and holds the rack back and
thereafter the cam follower 84 is engaged by the
exterior of the cam 95. Shortly gfter the upward
movement of the depressor arm is completed, the
cam 98 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 {86 to strike the tailpiece 16 smartly
and assist its rapid upward movement and also
enables the abutment 97 o rise under the action
of the torsion spring 92 into contact with the:
stop 110-angd 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 323. The cam 23 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 112 as shown in Figure 6, the spring stud
188 is first moved to hole H whereupon the lever
88 swings on its pivot (83 under gravity to the
position shown. The-cams 33 gnd 95 may then
be rotated in the reverse direction by suitably
turning the handle as the hook 98 is clear of the
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path of the cam 95. Also while the depressor arm
is held by the notched. plate {12 the part 93
presses on the tailpiece 16 and holds it: down so
as to keep the cateh 6f out of the way of the
slide. members on the. chiargers, irrespective of
the. direction of movement.

The modified base guide shoewn in Figure 7. is
bent or curved to accommodate the bases of the
rounds when tlie taper of these is sufficient to
cause them to lie more or less fanwise when
superimposed. The base guide is also provided
with an intermediate lip 130 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 gn auto-
matic gun comprising a plurality of sets of guide-~
members, each set comprising g guide-member
adapted to accommodate the base-ends and a
guide-member adapted to accommodate the nose-
ends of a row of rotinds, supportihg means on
which said sets are mounted side by side for feed-
ing. movement toward a rotnd-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 hgve been discharged, and means operable
on _said base-end and nose-end guide-members
after removal from said discharging station for
moving them transversely of the direction of feed-
ing movement.

2, An ammunition hopper for use on an auto-
matic guni comprising a plurality of sets of guide-
adapted to accommodate the base-ends and a
guide-membér adapted to accoirimodate the nose-
eénds of a’'row of rounds, supporting means on
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which said sets are mouirited side by side for feed-: -

ing movément 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 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 sald gulde-members
alongside the hopper.

3.. 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 accomthodate the base-ends and a
guide-meniber adapted t¢ accommodate the nose-
ends of a row of rounds, supborting means on
which §3id sets are mounted side’ by side for
feedlng movement toward a round-discharging
station, medns for moving. sald sets in succession
to said station ard for removing said sets in suc-
cession from said station after their rows of

routids have béen discharged, and guide tracks’

located beyond said discharging station so coni-
structed and arranged as to direct the movement
of said base-end and nose-eénd guide-members in
directions transverse to the direction of feedinig
movemerit. for ‘collocation of said gulde members
alonigside the hopper, one of said guide tracks be-
ing reversely curved .outwardly of and substan=
tially parallel to the side of the hopner

4, Apn amtiunition hopper for use on an auto-
matic gun comprising a plurality of sets of guide-
members ‘each set comprising a gu1de member
adapted to accommodate the base- ends and a
guide-member adapted to accommodate the nose~
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ends of 2 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 dischargéd, and guide tracks
located beyond said discharging station so con-
structed and arranged as to direct the movement
of said base-end and nose-2nd guide-members in
directions transverse to the direction of feeding

" movement for collocation of said guide-members

alongside the hopper, one of said guide fracks
being located across the end of the hopper beyond
said discharging station.

5. An ammunition hoppér as claimeq in clalm
2, wherein at least some of said guide-members
are flexible o accommodate changes in their
direction of movement along lhelr guide track.

6. An ammunition hopper as claimed in claim
2, wherein at least some of said guide-mémbers
are formed of a pluranty of parts hinged together
whereby they are capable of flexing to accommo-
date changes in their direction of movément
along their guide track.

7. An amiunition hopper for use on an auto-

matic gun comprising a plural 1ty of sets of guide- ,

members, each set compr1s1ng a gulde-member
adapted to accommodate the base-énds and 4
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 flexible row of base- end guide-members
atid a flexible row of nose-end gulde-members
supporting means on which said rows of gulde-
members are mounted for feeding movement
toward a round- dlschargmg station, means for
moving - said rows of gulde members along sald
supporting means to feed said sets 1n successmn
to said station and to remove them in successmn
from said station after their rcws of rounds have
been discharzed, and means operable on said rows
of gulde members at pomts beyond said statlon
for moving them transversely of the diréction of
feeding movement.

8. An ammumtlon hopper for use on an auto-

,matlc gun comprising a plurahty of sets of gu1de-

members, each set comprising a gulde member

adapted to accommodate the base ends and a
guide~member adapted to accommodate the nose-
ends of a row of rounds, the gulde-membels of
adJacent sets bemg ﬁex1b1y interconnected . to
prov1de 2 ﬁex1b1e row of base- end guxde-membels

‘and a ﬂ_emb_le ‘r_qw 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 dlscharged and guide tracks located beyond
said station so constructed and. arranged. as to
direct the movement of said rows of gulde -mem-
bers. in directions transverse to the du‘ectmn of
feedirig 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 geccommodate the base- ends
and a gulde-member adapted to accommodate
the nose-ends of a row of rounds, the gu1de-mem-
pers of adjacent sets being ﬁex1b1y 1nterconnect-
ed to provide ‘a flexible row of base end gulde-
mempers and a ‘flexible 10w 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 4 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 stuccession
to said station and for removing them in succes-
sion from said station after their rows of rounds
have been discharged, a round-discharging ele-
ment adapted to be resiliently urged into engage-
ment with the last round of 3 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 removzal from said sta-
tion for moving them transversely of the direc-
tion of feeding movement,

13. 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 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-
rection 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

60

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
sefs 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 info 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
releasing said operdting 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-

16

ment to a position to engage the last round of

the rew of rounds in the next succeeding sat 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.
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