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UNITED STATES PATENT OFFICE.

WILLIAM GARDNER, OF CLEVELAND, OHIO.

|MPROVEMENT IN MAGHINE-GUNS.

Specification forming part of Letters Patent No. 216,266, dated June 10, 1879; applieatidh filed
‘ May 24, 1878.

To all whom 4t may concern:

Be it known that I, WILLIAM GARDNER, of
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain new and
usefal Improvements in Machine-Guns; and
T do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it pertains to make and use it, reference
being had to the accompanying drawings,
which form part of this specification.

My invention relates to certain improve-
ments in machine-guns; and consists, first, in
the combination, with a cartridge bed or car-
rier having ab - intermittent reciprocating
inovement transversely to the barrel, and pro-
vided with a vertically-yielding diaphragm, of
a plunger which bas an intermittent recipro-
cating movement longitudinally with the axis
of the barrel; second, in the combination, with
a cartridge - extracting device, of an upper
bearing-surfaceforholding said extractor down

into a given position, and a bottom bearing or-

support, for the cartridge that shall hold said
cartridge securely within the grasp of the ex-
tractor, whereby the escape of said cartridge
from itsextractorisrendered impossible; third,
in a combination; with the bed or carrier afore-

said, of a groove placed above said bed, and in-
such relation with the hook of the extractor that

one side of said groove shall partly consist of
the inside face of the extractor-hook, whereby
it is impossible that a cartridge shall be pre-
sented to the breech of the barrel without its
shell being in proper relation and connection
withs its extractor, so that its retraction after
discharge shall be insured; fourth, in the pe-
* culiar supporting -device, hereinafter to be
specified; fifth, in an improvement, as herein-
after described, of the casing or frame, where-
by a rear support and abutment are provided
that shall receive the recoil incident to the
discharge, to the relief of the trannions.
In the drawings, Figure Lis a longitudinal
vertical section through the center of the case,
. ‘showing mechanism in side elevation. ¥ig. 2
is a plan view of my device with the top of the
case removed. Tig. 3 is 2 view, in cross-sec-
tion, of my device, showing the parts as in
position at the moment of firing; Fig. 4, 2

similar section, showing the parts of my de-

vice as they appear just before firing, and be-
fore the bed or carrier has been returned to
receive the cartridge, and just after the dia-

‘phragm has been driven down by the plunger;

Tig. 5, a similar section, showing the parts as
they appear in_ position when the cartridge
has been carried and presented to the breech
of the barrel ready to be introduced therein,
the plunger being at the extreme back end of
the stroke. Iig. 6 illustrates a modified form+
of my device, wherein the ped or carrier is
constracted and adapted for a two-barreled
gun. Figs. 7,8, and 9 represent a modified
form of my device, wherein the bed or carrier
has 2 lateral reciprocating swinging, instead of
a lateral reciprocating sliding, motion. Fig.10
is a detached view, showing in detail the driv-
ing-cam, sliding bar operating the bed or car-
rier, the bed or carrier, the diaphragm, partly
depressed by the bevelof theplangerimpinging
thereon ; also the plunger- and the extractor..
Fig. 11is a front-end elevation of the parts’
shown in Fig. 10. Fig.12is a detached plan.
view of the sliding bar with its diagonal cam, .

-whereby a transverse reciprocating sliding

motion is imparted to the bed or carrier. Tig.
11% is a plan view of the top or surface plate
of the bed or carrier,shewing the slot through
which the diaphragm protrudes. Tig. 13 isa
detached bottom view of the plunger. Figs.
14, 15, and 16 are top, bottom, and side views,
respectively, of the diaphragm. Pigs. 17 and .
18 show, respectively, the side and plan views
of the base upon which the bed or carrier is -
placed, and to which it is attached. Fig. 19-
is 2 view showing the operation of my device "
in the following particulars—to wit, the car-.
rier has just taken the bottom cartridge from -
the reservoir or supply, and, while preventing -
the superincumbent cartridgesfrom dropping
or following, is carrying its cartridge trans-
versely for presentation at the breech of the
barrel, while at the same time an exploded
shell is being ejected by the action of the dia-
phragm, which diaphragm also forms one wall
of a groove, in which the Joaded cartridge se-
curely rests while being carried for presenta-
tion. Fig. 20 is a longitudinal vertical sec-
tion of a portion of my device, showing the
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manner in which the cartridge is seized and
retained between the extractor and the floor
upon which the cartridge rests; also how
the extractor in thisposition is prevented from
upward displacement; also the manner of im-
parting longitudinal play to the extractor.
This drawing illustrates the provision where-
by the flange of the cartridge-shell is always
compelled to take a position back of the ex-
tractor-hook, Fig. 21 is a vertical cross-sec-
tion taken through the middle portion of the
bed or carrier, looking toward the rear. Fig.
22 is a similar section taken through the
flange-groove just back of the extractor-hook,
looking toward the breech of the barrel. This
drawing shows how the extractor-hook forms
a partof one wall of the flan ge-groove. I'ig, 23
is a longitudinal horizontal section of the rear
end of my device, showing the supporting ar-
rangements and neighboring parts. Fig: 24
is a longitudinal vertical section of the same,
showing, in side elevation, the main cam and
neighboring parts; also showing the rear abut-
ment for relieving the said supports from the
shock of recoil. Tig. 25 is a side elevation of
my entire device as mounted for marine sery-
ice, and Fig. 26 a plan view of the same.
Iig. 27 is a view, in side and end elevation, of
a cartridge-package adapted for use with my
device.

A is any suitable casing or frame, so con-
structed as to be adapted to hold and aceom-
modate the various elements and functions of
my device. I prefer that the material com-
bosing the frame should be of metal sufficiently
durable to withstand the rough external usage
towhich implements of this class are often sub-
Jected. The case is constructed in two longi-
tudinal sections, adapted to be opened or
Swung apart, in the manner and for the pur-
poses hereinafter specified, Alis a pivot or
hinge, upon which the movable section of the
casing A is swung. A?is a locking device for
securing the casingin its closed position. This
locking device may be of any suitable con-
struction; and I therefore do ot in any de-
gree limit myself to the specific device herein
shown, which consists in a screw-bolt with a
knob, (familiarly known in artillery as a “cas-
cabel-knob.”) A?is that part of the casing
which forms an upper bearing or resisting-sur-
face to the cartridge-extractor. I also forms
a part of the flange-groove, which constitutes
a very important feature of my invention.
Other features and functions of this clement
will be hereinafter set forth. A*is the barrel,
which may be attached to the casing A in any
suitable manner. I prefer attachin g the barrel
to the casing in the manner shown in Tig. 1
of the drawings, which consists of a slip-joint
instead of a screw, and a pin or key, A’ pierc-
ing partially the barrel and partially the cas-
ing, thereby preventin g either longitudinal or
lateral displacement. By this means these
arms may be more easily constructed on the
interchangeable plan.
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Bisthe mainshaft, whichis turned byitshand-
crank B’. To this shaft are rigidly attached,
first, the discharging-cam C, which governs
the funetion of cocking and firing; secoud, the
plunger-crank D, which imparts to the plunger
and its attached parts a longitudinal recipro-
cating motion ; third, the bed or carrier cam
B, which governs and controls the transverse
reciprocating motion of the bed or carrier.
The cams and plunger-crank, just mentioned
as attached to the main shaft B, are so shaped
and adjusted as that a definite and exact con-
cert of action, hereinafter specified, shall be
had between the varions parts of my device.

Considering first the discharging apparatus
of my device, it is primarily operated as al-
ready specified by the cam C. The plunger is
hollowed out to receive and accommodate the
firing-pin. Thispinis actuated by a bell-crank,
(¥, fixed thereto, attached to the plunger-
frame, pivoted thereon, and moving therewith.
The rear or free arm of the bell-erank C/, as
shown in Figs. 1 and 24, engages with the
camC. Thiscamisshapedand placed substan-
tially as shown in the drawings, and operates
to depress .the free arm of the bell-crank C,
and thereby to retract the firing-pin, until the
proper moment, when the plunger has driven
the cartridge into proper position for dis-
charge. At this instant the planger and all its
attached parts are securely held' in position
by their abutment against the planger-crank
D. At this moment the bell-crank lever C,
through the action of the mainspring, is driven
foreibly into the position shown in TFig. 24 of
the drawings, thereby driving the firing-pin
forward through the end of the planger, caus-
ing it to discharge the cartridge.

It will be observed that I have formed one
face of the cam C upon the arc of a eircle con-
centric with the pivot of the bell-crank C,
thus permitting an unobstructed movement to
said bell-crank. As soon as the cartridge has
been discharged the cam C, turning in the di-
rection of the arrow indicated in Fig, 24,
rides down the arm of the bell-crank ¢/, and
again retracts the firing-pin until the proper.
moment for the succeeding discharge,

Considering now the plun gerand itsattached
extractor, it will be seen that they are given
by the plunger-crank D an intermittent longi-
tudinal reciprocating movement. At both rear
and forward extremes of its throw the plun-
ger is held motionless during abont one-sixth
of a revolution of the main shaft B, The
plunger-crank D is so placed in relation to the
cams C and E that the following concert of
action is secured : Starting from the moment
of discharge of a cartridge, the firing-pin is
first retracted. Then the plunger begins to
move back, drawing with it the exploded shell
by meansof theextractor. When it has reached
the limit of its backward movement, the bed
or carrier moves transversely in front of the
plunger, carrying away the exploded shell, and
bringing a loaded cartridge into position to’
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be inserted into the breech of the barrel by
the forward movement of the plunger, which
now takes place. :

As shown by the drawings, Figs. 1 and 24,
the plunger proper, D', will be seen to be at-
tached to a frame, D?, which consists, essen-
tially, of two upright arms, between which is
placed and operates the plunger-crank D,
which, by its rotation; is thus made to give
the plunger its longitudinal reciprocating mno-
tion, already described. This frame I prefer
to place npon one Or more casters, D3, whereby
friction is diminished in its travel backward
and forward upon the floor of the casing A.
Forming the planger and its frame A sub-
stantially as herein shown admits of its ready
removal by merely lifting the same out of the
casing. It can be replaced with equal facility.
This constitutes a very important feature of
my gun, enabling it to be instantly disabled
without injury ; also admitting of a free access
to.all the parts of my device for purposes of
inspection, cleaning, oiling, and repairing.

My extracting mechanism is as follows:
The bar T is attached at its rear to the plun-
ger by the slot -and- pin arrangement shown

in PFigs. 1 and 20. It rests longitudinally

upon the plunger, and is provided at its front
end with the extracting-hook F!, also with the
upper stud, F2 - The upper bearing-face of the
stud F?impinges ugainst the plate A3ofthecase.
The.plunger to which the extractor is affixed is
placed “directly in rear and in line with the
bore of the barrel, and its motion corresponds
with this position. '

An important feature of my invention, as
related to the extracting device, consists in
an arrangement whereby the flange or Lead of
the cartridge-shell is always and of necessity
made. to take a proper position behind the
hook of the extractor, and held there until
the proper time for its ejectment from the gun
after it is discharged. This function- is ac-
complished by the provision of that which 1
term the ¢ flange-groove.” . This flange-groove

cousists in its front wall partly of the shoul-

der o, formed upon the plate A%, and partly
of the inside or grasping face of the extractor-
hook T

The face of the~hook and the groove or
shoulder a?,just mentioned, together form a
substantially eontinuous wall or side of the
flange-groove. The opposite wall or side of
this groove consists of the front.faces of the
parts G and the face of the plunger D'.

By this arrangementit will be seen thatevery
cartridge, as it 1s taken from the reservoir or
feed, can only be carried transversely, except
that its head or flange enters or travels in this
flange-groove. Ifit were attempted to feed the
cartridge in any other way, there would not be
room for its passage.

It will also be observed, as shown in Fig. 20
of the drawings, that the plate A3 effectually
prevents any upward displacement of the ex-

tractor-hook F!, which is thus held seeurely
in proper relation with the cartridge.

It will also be seen that the cartridge flange
or head rests firmly upon bed or carrier be-
peathit. Thustirmly held,the cartridge cannot.
become acecidentally displaced, nor can it es-
cape the grasp of the extractor until purposely:
forced out to make room for a saceeeding car-
tridge.

Another provision to secure. an accurate
movement and position of the cartridge is the
bevel or curved faces at on either side of the
slot in the plate A®in which the extractor-bar

‘moves.:

By means of this device a way or supportis
formed for the reception of the cartridge-head
while it is moving longitudinally to and from
the breech of the barrel during the time it is
not held by the flange-groove. This I find ef-
fectually prevents liability to lateral displace-
ment. ’ »
~ Considering now the parts operated by the
cam E, it will be seen that this cain engages
with two arms or equivalent parts of the bar
B!, which terminates in the horizontal diago-
nal cam-slot B2 This slot engages with and.
operates a pin, stud, or projection, E?, which
forms a part of the base 1 of the bed or car-
rier E°. ‘

TS is the diaphragm, adapted to be driven
down to a level with the floor of the carrier E?,
and when released from pressure to return to -
its original position through the. action of a
spring, or its equivalent, and a cam or bevel, .
E7, suitably placed.

The diaphragm E° is preferably formed sub-
stantially as shown in Figs. 2, 14, 15, and 16,
and when projecting up through the bed or
carrier E?, as shown in Figs. 3,4, 5,8, 11, &c.,
it forms one side or wall of a groove, E8, in
which rests the cartridge.

‘As the cam E revolves in the direction indi-
cated in Fig. 10, the bed or carrier B3, throngh
the operation of the cam-slot B2, will be given.
a transverse reciprocating motion to and fro
with every revolution of the cam B. . :

The operation of the bed or carrier B° and-
its spring-diaphragm B¢ is as follows: When
the plunger, as shown in Figs. 3, 4,5, and 19,
is at its extreme backward throw, the groove
or bed E# is in the position shown in Fig. 3,
directly - beneath the feed or reservoir .
While the plunger is held stationary at the
end of its backward throw,; the bed or carrier
is.made to move transversely in front thereof
until the groove E? is in line with the bore of
the barrel. The bed or carrier is now held
stationary, while the plunger isdriven forward,
thus foreing the cartridge into the breech of
thebarrel; and immediately after theexplosion
of the cartridge, and while the plunger is held
stationary in its extreme advanced position,.
the bed or carrier is given a return transverse
movement to its original position, when a suc-
ceeding cartridge is received. o A
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In order to permit of this return movement
of a bed or carrier, the diaphragm I, during
the forward throw of the plunger, is ridden
down by the impingement of the cam or bevel
Jyformed upon the side of the plunger.

The raised surface 19 of the carrier E° oper-
ates as a check and support to the cartridges
not received in the bed or carrier, thus pre-
venting more than one cartridge being fed or
received at one time. _

The main shafs B, T make to serve the puar-
Pose of trunmions. Thig part of my device
consists of screw-threaded bolts made to pass
through the sides of the case A, and to unite

‘with the hub of the cams O E. By this ar-
tangement it is unnecessary to cut out the
casing, ¢r to provide the boxing or journals
otherwise required, Moreover, it enables mne
to construct a device having greater resist-
ance and durability at a point where great
strain and wear occur.

If found desirable in heavy guns, I shall
provide the abutment I; in the rear of the
cams C E. This abutment may be suitably
attached to or form part of the case A, and
is so placed as to receive the force of the re-
coil incident to the discharge of the gun, in-
stead of requiring this duty of the trannions,

My invention is susceptible of modifications
without departure from its Spirit or intent.
These modifications might be applied to guns
having more than one barrel, such as shown
in Fig. 6, which, in view of the previous speci-
fications, is sufficiently indicated by the draw-
ings without the necessity ot additional de-
scription. Here are shown two grooves, ¢,
with twodepressible diaphragms, I, the raised
surface Ii® being placed midway between the
diaphragms,

Another wodification, as shown in Fig, 8§,
would consist of an arrangement whereby the
bed or carrier T, instead of having the inter-
mittent transverse reciprocating sliding move-
ment, is given an intermittent transverse re-
ciprocating rocking or swinging movement,
This moditied movement is attainable by the
action of the double cams (shown in Figs, 7
and 9) upon the cross-arms. (Shown directly
over the pivot of the rocking bed in Tig. 8.)

It is evident that instead of using both a

spring and a cam device to return the yield- |

ing diaphragm B to its raised position, one
only of the same may be employed.

The method of mounting (shown in Figs. 25
and 26) is sufficiently indicated by the drayy-
ings, and needs no specific mention.

The reservoir H is shaped to receive and re-
tain the cartridge-shells by their lieads, and is
breferably construeted so as to be swung and
secured in a horizontal position flat with the
casing, as shown in Iig. 26, or in the vertical
position shown in Fig, 25,

What I claim js—

1.-A gun provided with a cartridge bed or
carrier adapted to have an intermitting mo-

tion transverse to the axis of the barrel, said
bed or carrier provided with g yielding dia-
Phragm, Ef, substantially as and for the pur-
pose shown.

2. A cartridge bed or carrier adapted to

| have an intermitting motion transverse to the

axis of the barrel of a gun, a yielding dia-
phragm moving with said bed or carrier, a
plunger, or its equivalent, having its motion
in line with the axis of said barrel, and mech-
anism whereby said diaphragm may be de-
pressed to permit of its Passage beneath said
plunger, combined substantially as shown and
deseribed.

3. In a machine-gun, the laterally-recipro-
cating cartridge bed or carrier, formed with a
rigid side support and a vertically-yielding dia-
phragm, the same being adapted to inclose a
cartridge, substantially as shown.

4. In a machine-gun, the combination, with
the extractor-hook and the plate secured to
the upper casing - section, and formed with
shoulders, of the plunger and the two abut-
ments, respectively, on each side thereof, the
saine forming a flange-groove for the cartridge,
substantially as shown, .

5. A machine-gun provided with the flange-
groove, or its equivalent, one side or wall only
of which groove partly consists of the ex-
tractor-hook, substantially as shown.

6. The way or groove formed by the curved
or beveled surfaces ¢ on the plate secured to
the upper section, whereby the cartridge, dur-
ing its longitudinal motion, is prevented from
lateral displacement, substantially as shown,

7. The combination, with the extractor, of
the upper bearing-surtace, A% and the bed or
carrier %, whereby the cartridge is securely
beld within the grasp of the extractor, and
said extractor prevented from upward dis-
placement, substantially as shown.

8. The plunger D', provided with the bevel
or cam- f; in combination with a yielding dia-
phragm, B, substantially as shovwn.

9. The yielding diaphragm Ef, in combina-
tion with the cam B7, or its equivalent, whereby
said diaphragm is raised after having been de-
pressed, substantially as shown.

- 10. The cam E, bar EY, and diagonal eam-
slot B2, for giving the cartridge bed or carrier
its motion, substantially as shown.

11. The combination, with the transversely
moving or oscillating cartridge bed or carrier,
of the diaphragm adapted to be operated
either by spring-pressure, cam eugagement,
or both, whereby said diaphragm is adapted
to return to its projected position above the
level of said carrier after passing under the
plunger, substantially as shown.

12. The combination, with the shaft pro-
vided with the discharging and the carrier-
actuating cams, of abutments placed in the
rear of said cams, and adapted to receive the
recoil of the gun therefrom, substantially as
shown,




13. The combination, with the barrel, con-
necting by a slip-joint with the casing, and
formed with a recess in its outer side body, of
a pin or key adapted to fit partly in said re-
cess and partly in the casing-wall of the bar-
rel-opening, whereby said barrel is readily re-
movable, and is also secured against longi-
tudinal or rotary movement, substantially as
shown. :

14.- Tn a machine - gun, the combination,
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with the reciprocating plunger-frame, of one
or more casters, upon which said frame has
movement, substantially as shown.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
seribing witnesses.
: WILLIAM GARDNER.

Witnesses :
JNo. CROWELL, Jr.,
. TOUMEY.




