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UNITED STATES

PATENT OFFICE.

WILLARD B. FARWELL, OF NEW YORK, N. Y.

IMPROVEMENT IN MACHINE-GUNS.

Specification forming part of Letters Patent No. 169,688, dated November 9, 1875; application filed
e May 7, 1875. ’

To all whom & may concern:
Be it known that I, WILLARD BRIGHAM
FARWELL, of the city, county, and State of

New York,have invented a new and Improved’

Machine-Guu, of which the following is a spec-
ification:

This invention relates to a new machine-
gun, which has resulted from experiments
with the machine-gun described in former
patents granted to me and nambered 137,428
and 154,596.

The present invention, thongh retaining the
general arrangemeunt of barrels and discharge-
magazine which is shown in my former pat-
ents, departs from the inventions described
therein by the employment of an entirely dif-
ferent mechanism for loading, firing, and dis-
charging the cartridges by an entirely novel
disposition of the firing and loading parts,
whereby the same are broughtentirely within
the eylindrical breech-chambers that consti-
tute rearward extensions of the barrels by an
entirely new method of supporting and adjust-
ing the frame which carries the barrels, and
also Ly a new traversing mechanism for vi-
brating the gun during the firing process.

The chief point of novelty in the presentin-
vention is in the use of telescopic tubing ap-
plicd within the breech-chambers of the bar-
rel, the innermost tube in each chamber car-
rying and embracing the firing-pin, and serv-
ing in itself as the-breech-closer of the barrel
proper. The tube nextsurrounding the inner-
most tube has no longitudinal, but a rotary,
movement, and is provided with an internal
screw-thread, whereby, when it is revolved,
it serves to impart longitudinal motion to the
innermost tube, and to move the same for-

rard to close the breeeh endd of the barrel, and
subsequently backward for opening the breech
end andallowing a new cartridge to be brought
into position.

By this arrangement of telescopic tubing 1
am enabled to dispense with all the complex
mechanism for firing and loading the gun
which is described in my former patents, and
to confine the whole mechanism within the
breech continuation of the barrel. This al-
lows ready access to all the interior parts,
ready and convenient repair, and particularly

a cheaper construction, since the parts which
enter into each Larrel are exact duplicates of-
one another, while heretofore move of" a gen-
eral transverse operating mechanism, common
to all the parts, bad to be employed.

1 have nothing but a simple transverse shaft
with gears and clutehes thereon for operating
the external tubing aforementioned, and none
of the locking and unlocking bars, which were
chief features in my former inventions.

By my new invention I can readily throw
any one or more of the barrels out of action.

Another great feature involved in my pres-
ent invention is the application beneath the
charging-magazine and bebind the barrels of
receiving-jaws, upon which the ecartridge is
dropped from the discharging magazine, and
by which it is sustained in line with the bore
of the barrel, to be subsequently pushed home
by the breech-closer. These jaws are auto-.
matically operated as soon as the cartridge
has been pushed far enough into the barrel,
remaining. open as the breech-closer moves
backward, to allow the empty cartridge-shell
to be dropped through, but are closed as soon
as the breech-closer reaches its most back-
ward position, so that they will receive the
new cartridge. The various special features
of the mode of hanging the frame, operating
the traverse, and adjusting the frame, work-
ing the magazine, and the magazine-support,
will all be hereinafter more fully deseribed.

In the accompanying six sheets of draw-
ings, Figure 1 is a plan or top view, partly in
section, of my improved machine-gun. Tig. 2
is a side elevation, partly in section, of the
same. Fig. 3isadetail vertical section through
the center of the nut whicli receives the lower
end of the tail-serew. Fig. 4 is a longitudinal
vertical section through the breech-chamber of
one of the barrels. This figure and all suc-
ceeding figures are drawn on a larger scale
than Ifigs. 1, 2, and 3. Fig. 5 is a detail ver-
tical transverse section on the line ¢ ¢, Fig. 4.
Fig. 6 is a detail back view, partly in section,
of what I term the breech-chamber. TFig. 7 is
a detail vertical transverse section through
the cartridge-receiving chamber, which is be-
tween the breech end of the barrel and the
breech-chamber. Fig. 8 is a detail end view
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of the breech end of the barrel.
vertical transverse section through a series of
barrels and partot the cartridge-holding maga-
zine, theline K K in Fig. 4 indicating the plane
ot section. Tig. 10isa detail plan view.of part
of the magazine-supporting slide, and Fig. 11
is a vertical longitudinal section of such slide.
By the word longitudinal section I mean a sec-
tion taken on the line of the bore of the bar-
rel, and by the word transverse section a sce-
tion taken at right angles to the line of the
barrel. Fig. 12 is a back view, partly in sec-
tion of the gun, showing the traversing mech-
anism, and also the arrangement of clutehes
and gear-wheels of the operating-shaft. Fig.
13 is o vertical transverse section through two
of the barrels, showing the mechanism for ad-
- justing and moving the cartridge-magazine.

Fig. 14 is a vertical longitudinal section ori.

the line ¢ &, Fig. 13. Fig. 15 is a detail end
view of the operating-shaft, showing the means
for transmitting motion to the same.

Similar letters of reference indicate corre-
sponding parts in all the figures.

A A Ain the drawings are the barrels of
the gun, of which a suitable number may.be
employed, and which are arranged side by
side and_parallel with each other, and firmly
secured in a frame, B, which is supported on
a guun-carriage, D, of suitable construction, a
turnu-table, I, being interposed between the
gun-carriage and the frame that receives the
trunnions C to allow of adjusting the gun lit-
erally by the traversing mechanism, to be Lere-
inafter more fully described.

The mode of hanging the frame on the trun-
nions G is more fully shown in Figs. 4 and 12,
and also indicated in Fig. 2. I form the trun-
nions C directly on the turn-table E, and pass
them through pendent eyebolts T, which are
sccured by suitable keys, or otherwise, to the
frame B, as indicated more clearly on the
right-hand side of Tig. 12, By this arrange-
ment I not only shorten the distance between
the two trunnions and facilitate the adjust-
ment of the gun on the trunuions, but I also
obtain ready means for separating the frame
from the carriage, which ¢an be done by mere-
ly anfastening the eyebolts I, )

In my last previons patent, and in all guns
of similar form heretofore used, the trunnions
were formed directly on the frame, and at the
sides of the frame, their distance from each
other being the full width of the frame, and
they were hung in eyes or journals fastened
to the gun-carringe or turn-table. It will be
seen from Ifig. 12 that by my present ar range-
ment the distance between the two trunnions
need not exceed the distance between five of
the barrels, and where ten bairels are used,
as indicated in Fig. 1, the saving of metal is
quite considerable, aside” from the greater
ease of adjustment.

G is the tail-screw, interposed between the
rear of the frame B and the carriage D for
supporting the rear euds of the barrels, and

Fig.91is a

adjusting them jointly on the trannions  C.
The upper énd of the tail-screw G is formed
into a ball, which is inserted within a spheri-
cal socket formed in the lower part of the
traversing-nut H of the gun. I'js the trav-
ersing-worm, hung in the rear part of the
frame B, and rotated in the manner herein-
after described, for traversing the gun—that
is to say, for turning the barrels jointly on
the axis @ of the turn-table. As this worm
Lis revolved it turns within the nut H, and
as this nut is connected with the tail-screw,
and thereby with the carringe D in. such a
way that it cannot be laterally displaced, it
follows that the displacement effected by the
turning of the worm will be transmitted to
the frame B of the gun, whereby said frame
will be caused to turn in one direction or the
other on the axis @ of the turn-table.

Tu my last former patent I have described
a peculiar dovetail attachment and slide for
connecting the cap of the tail-serew with the
traversing-nut; but I have found that by form-
ing the cap of the tail-screw directly on the
traversing-nut, in the manner c¢learly shown
in Figs. 2 and 12, and by using” the ball-and-
socket joint in the manner indicated, the same
result will be obtained as that described in
my last former patent, with less friction, how-
ever, and by simpler mechanism. This resalt
is still more readily obtained by the use of
the pivoted nut b, in which the lower end of
the tail-serew has its support, and which is
clearly shown in Figs. 2 and 8. This nut is
sunk in a cavity or opening of the gun-car-
riage, and has laterally-projecting trunnious,
by which it is hung in the carriage, so it can
vibrate backward and forward, and adjust
itself, and with it the tail-screw, to the ineli-
nation produced Ly the turning of said tail-
screw. ‘ :

In my former machine-gun, and in the ma-
Jjority of other guns employing tail-screws, it
is customary to firmly secure the nut b in the
carriage, and in my last-named patent I have
provided a counection between the apper end
of the tail-screw and the traversing-nut,
which would allow the two parts to remain
connected duaring the operation of the tail-
screw, bat which did not allow the tail-screw
to change its inclination or direction. It was
consequently necessary to interpose a third
article—a connecting-link, so to suy—between
the traversing-nut and the tail-screw. But in
my present gun, where the upper end of the
tail-screw is directly inserted in the travers-
ing-nut, the operation of parts can ouly be
obtained by allowing an inclination of the
tail-serew, and therefore the pivoting of the
lower nut had to be resorted to. The cap of
the tail-screw is, of course, made separate
from the body of the traversing-nut, in the
manner indicated in Fig. 2 and by dotted
lines in Fig..12, the two parts Leing screwed
or otherwise rigidly connected together.

The rear ends or breech ends of all the bar-
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tels are screwed into a cross-bar, d, of the
frame B, and near their forward ends they
are confined in another cross-bar, ¢, of the
frame B. Behind, and in line with the brecch-
end of each barrel, is a c¢ylindrical chamber,
J, which I term the ULreech-chamber, and
which containg within it the mechanizm for
loading and firing the cartridges, and for ex-
tracting the empty-cartridge-shells, as here-
inafter more fully specified.

The front end of the breech-chamber J is
serewed around thie rear end of the barrel A,
to which it appertains, substantially as indi-
cated in Fig. 4, so that thus the breech-cham-
ber actunally constitutes the continuation of
the barrel, though virtually not part of the
barrel proper. The rearmost end of the
breech-chamber J connects with a transverse
box, L, within which the operating-shaft M,
with all its several attachments, is contained.
This operating-shatft by preference is turned

by hand, and I prefer to use the means illus-
trated in Tigs. 1 and 15 for this purpose—
that is to say, I rigidly-attach a pinion, f, to
the end of the shaft M, aud let this pinion
gear into the teeth of an internal gear-wheel,
N, which is connected withan operating-crank,
¢g. By revolving the crank ¢ on the wheel N
the pinion f, and with it the shaft M, is also
turned, the preferable arrangement being such
that one rotation of the crank will produce
three revolutions of the shaft M. A pinion,
I, which is mounted upon the shaft M, (see
Fig. 12,) meshes into the teeth of a gear-
wheel, ¢, that is loosely hung upon the trav-
ersing worm or shaft I. This gear-wheel ¢
conuneets rigidly with a bevel-gear wheel, j,
that meshes into another bevel-gear wheel, I,
which is bong in the frame B, as indicated
in' Fig. 12. A third bevel-gear wheel, m, is
loose on the traversing-worm I, and in gear
with the wheel 7, and set to face the wheel 7.
A clateh, n, is applied to the shaft I, between
the wheels j and m, and is connected with a
suitable lever, by which it can be thrown in-
to connection with either one of these two
wheels.

. When the cluteh is thrown into connection
with the wheel j the traversing-worm will be
rotated slowly in a direction opposite to that
in whieh it will be rotated it the cluteh is
thrown into gear with the wheel m, and if it
is desired to have no automatic traverse, it is
only necessary to set the clutch midway be-
tween the two wheels j and m, and thereby
bring the traversing worm entirely out of op-
erative connection with the shatt M.

The opposite end of the traversing-worm is,
by bevel-gear wheels o, connected with an ax-

- bor, p, to which a erank-handle can be secured
for operating the traversing-worm by hand, so
that if the clutch % throws the wheels 7 m oub
of action the traverse can Le obtained, if de-
sired, by turning the arbor p.

It will be observed that this arrangement of
operating the traverse either automatically or

by hand renders the gun much more useful
than one having only an automatic traverse,
as it is often necessary to quickly set the gun
at a much greater angle than that at which it
could be set by the ordinary automatic appa-
atus 3 and yetthe automatic apparatus is such
that if in action it would cause all the bm‘rqls
to change their position slightly after each fir-
ing, and thus under rapid fire alarge anglein
front of the gun will be entirely swept.

As already stated, the rear end of each
breech-chamber J connegts with the traverse-
box L that contains the shaft M; but a casca-
bel-plate, ¢, is screwed into an opening in the
rear of the box L in line with each one of the
barrels and breech-chambers, so that by the
unserewing of the cascabel-plate the mechan-
ism in front of the same will be disclosed, and
easy of access. Directly behind the eud of
each barrel proper is formed a slot, 7, through
the bottom of the Ureech-chamber, as clearly
shown in Fig. 4, and a similar slot is cut ver-
tically above # through the top of the bree(':h‘-
chamber, for the reception of the cartridge-dip-
per O, hereinafter more fullyreferred to.  That
partof the breech-chamber whichis occupied
lengthwise by the slots aud thedipperIeall the
cartridge-receiving chamber. Directly behind
the cartridge-receiving chamber a fixed bear-
ing, s, is secured in the breech-chamber; and
at the rear end of said breech-chainber anoth-
er fixed beaving, ¢, is screwed or otherwise se-
cured therein. These two bearings serve to
support a horizontal tube, P, which tube is
concentric with the breech-chamber, and in line
with the barrel A, to which it pertains, and is
capable of revolving in its bearings. Upon the
rear end of this tubeis firmly secured a beveled
gear-wheel, #, whose hubwvis toothed for operat-
ingthedipper,asclearly indicated in F'ig.4. The
tube P has an internal screw-thread cut into
it, which engages the external screw-thread
formed on an interior tube, Q, which tube Q
extends throngh the front bearing s, as clear-
ly shown in-Tig. 4. The drawing also clearly
shows that the tube Q is coneentric with P
and J, and in line with the axis of the barrel
AL The tube Q serves as a breech-closer.

During the rotation of the tube P inone di-
rection the inner tube @ will be caused to move
forward toward the barrel until its front end
reaches within the breech end of the barrel.
When the tube P is revolved in the opposite
direction the innermost tube @ will be drawn
backward. '

A cartridge-extractor, @, is pivoted to the
froutend of thebreech-closer between down-
wardly-projecting lags thereon,and is capable
of entering beneath the fange of the cartridge
in the barrel, and remaining in contact there-
with during the firing process, so that it inay
withdraw the empty cartridge-shell upou the
return motion of the breech-closer Q.

w is the firing-pin, having within the breech-
closer a shoulder near its front end, which
front end extends through an aperture in the
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front end of the breech-closer. This firing-
pin is placed lengthwise through the tube Q,
and extends through the hollow rearward ex-
tension of the tube P, as shown. . A suitable
spring embraces this firing-pin between its
shoulder and the rear end of the breech-
closer. The rear end of the firing-pin which
extends beyond the bevel-wheel u, has a but-
ton or head formed upon it, which serves, in
connection with a vibrating claw, R, to hold
the firing-pin back during the loading opera-
tion—that is to say, when the breech-closer is
screwed forward the firing-pin remains in the
position shown in Fig. 4, being held back by
the claw R, and after the Lreech-closer has
pushed the cartridge home into the barrel,
- and all the parts have been arranged ready

for firing, the claw R is moved aside and re-

leases the firing-pin, which is thereupon vio-
lently thrown forward by the spring, said
spring having been contracted Letween the
rear end of the tube @ and the shounlder of
the pin w during the forward motion of said
tube. - In order to prevent the shock which is
produced by the explosion of the cartridge
from tending to start the breech-closer Q in
its backward motion—that is to say, from giv-
ing it a short turn in the screw-thread of P,
which would not be impossible were the breech-
closer to retain its connection with the screw-
thread of the surrounding tube P—I cause the
thread of the tube Q to entirely leave that of
P in the position of the parts reddy for firing,
and utilize therefore the ends of the two screw-
threads of P and Q as shoulders, and as a
rear support for the breech-closer, the front
edge of the thread on Q bearing in this posi-
tion against a spring-washer, Y, which is in-
terposed between the front bearing s and the
~front end of the tube P, as clearly shown in
Tig. 4. This spring-washer not only allows
the serew-thread of the tube Q to leave thab
of P, but it.also serves, as the tube P com-
mences to be turned baek, to crowd the tube
Q backward, and reinsert its thread into that
of P, thus facilitating the operation of parts.
It must be observed that in order to allow the
above-mentioned backward and forward mo-
tion of the breech-closer @ the number of its
screw-threads must be mach less than that
of the threads in the tube I, as indicated in
Fig. 4. The mechanism forimparting rotary
motion to the ube P, and reversing it auto-
matically, also that for operating the vibrat-
ing elaw R, I will now proceed to deseribe.
The main shatt M carries two loose beveled
gear-wheels, a? a®, on opposite sides of, and in
gear with, each beveled wheel u, sabstantially

as indicated in Tig. 12, and also in Fie. 1.
te) ? o

Between these two wheels a? 6 is fitted, upon
the shaft M, a sliding cluteh, d2, which cluteh,
when moved against one of sail two wheels,
a? or a®, throws the same into conuection with
the, shaft M, so it will be revolved by said
shaft. The other of the two wheels a? «® be-
ing loose meanwhile it follows that that wheel,

a® or «?, which is locked by the elutch, will

impart motion to the wheel % and to the tube

P. Italsofollows that the elatel, which locks

said wheel, revolves with the shaft. Upon the

inner face of the cascabel-plate ¢ is screwed or

otherwise fastened a plate, ¢?, to which the

back end of the claw R is pivoted, as indicated

in Fig. 4. A central stem, projecting from

said plate ¢?, constitutes the pivot or axis for

a small wheel, d?, which has its front face

formed into six, more or less, teeth, and which,

on its. edge, carries a cam, d°. The shank of

the claw R connects, by a ring, ¢, rigidly with

a rod, /%, which is pivoted to the lower edge

of the plate ¢® directly in line with the pivot

of the claw. 1t follows that when the claw is
vibrated oun this pivot the lower rod s will

also vibrate on its own pivot. ¢* g are pins

that project from the shank of the claw R and

from the rod f* into a circumferential groove

of the clutch 0%, as indicated in Fig. 4. &2 is.
& short pin projecting radially from the c¢luteh

1%, for the purpose of engaging into the teeth

of the little wheel d?, and imparting intermit-

tent rotary motion to the said wheel. Now,

if the shaft M is rotated in the direction of

the arrow, shown in Figs. 4 and 15, and the

clutches §? should all be in gear with the

wheels ¢?, then each tube P is rotated in the

direction of the arrow indicated in Fig. 12, by
which rotation it will cause the breech-closer

Q to be moved forward. I prefer to so ar-

range the. diameters of the wheels a? and u .
that three revolutions of the former will pro-

duce four of the latter; but these proportions

may be varied according to the length and

variation of piteh of the screw-thread of the

tube P. .

At cach revolution of the shaft M the clutch
b? canses its pin 72 to engage into the face of
the toothed wheel d2, and to impart a partial
rotation to the said wheel; and at the end of

‘the third revolution of the shaft M, when the
breech-closer @ will have been as tar-forward

as possible, the motion imparted to the wheel
d? will cause its cam @3 to come in contact with
oneof two inwardly-projecting pins of the ring
¢*, as indicated in Fig. 5, and thereby to push
said ring to one side, as in Fig. 5, and vibrate
the claw and lower rod f? on their pivots.
This motion of the claw will cause the same to
release the firing-pin, and the latter will be
propelled forward by its spring, causing the
cartridge to be exploded. The vibration im-
parted to the claw, above mentioned, and to
the rod s, will not only cause a disengage-
ment of the firing-pin, but will, by the pins g2,
which extend from the claw and rod f2into
the clateh, also cause said cluteh to be moved
from the wheel a? into contact with the wheel
a®, so that now the rotation of the tube P will
be reversed and the breech-closer automatic-
ally drawn back. During this reversed motion
of the tube P the clutch will not reverse its
motion, but will revolve, as before, with the
shaft, and impart intermittent rotary motion
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to the little wheel @? by engaging once during
each revolution with one ot the teeth thereof;
and when the tube P has finished its next third
rotation, which has brought the breecli-closer
as far back as possible, the cam of the wheel
@ will come in contact with the opposite pin
of the ring ¢ and thereby vibrate said ring,
and with it the elaw, so as to cause the latter
to engage with the firing-pin again, and also
cause the said claw and its rod f2 to move the
cluteh in contact again with the wheel a2,

Thus it is seen that by the continuous rota-
tion imparted to the shaft M in one direction
the cluteh will automatically ship and nnship
the two gear-wheels a? a® alternately; the tube
P will be continuously rotated, once in one di-
rection, and then in the other direction; the
breech-closer will be moved backward and for-
ward; the firing-pin engaged and disengaged;
and, in faet, the whole firing and loading pro-
cess automatieally carried on.

In this connection I will yet have to de-
seribe the movement of the dipper, which is
also derived from the rotation of the wheel .
The hub of the wheel » constitutes, as already
described, &4 toothed wheel, v, which meshes
into the teeth of a toothed segment, %, that is
mounted upon a shaft, 2, whose bearings are
within the breech-chamber J, above the tube
P, as shown in Fig. 4.

This shaft j? connects its squared front end
with the rear end of the dipper O by enter-
ing a slotted recess in the rear-end plate of
said dipper. The front of said dipper is
formed into a beveled or tapering pin, which
enters a socket provided for its reception in
the front part of the breech-chamber J. This
mode of hanging the dipper allows the ready
removal thereof, for, by merely drawing the
shaft j* backward it will be detached from
the dipper, and the latter may be readily
withdrawn from the breech-chamber by lifting
its rear end and drawing the front beveled
pin out of the socket.

The dipper operates as foliows: Itis turned
up in the position indicated in Figs. 4 and 7
during the torward motion of the breech-closer,
and remains in that position until the ear-
tridge last put in has been loaded and fired.
When the breech-closer begins to be drawn
back, the wheel V, gearing into the segment
1%, will turn the shatt 72 on the dipper so as to
bring the concave side of said dipper to the
top. The dipper will then, in its concave
part, receive from the magazine above a car-
tridge, and will retain thas cartridge until the
breech-closer begins to move forward. At the
very commencement of the forward motion
the dipper is reversed by the reversal of the
motion of the wheel v and segment 42, and is
thereby caused to throw its cartridge into the
cartridge-receiving chamber, upon the receiv-
ing-jaws, that will be hereinatter more fally
deseribed.

After discharging its cartridge the dipper
resumes its former position, thesame as shown

in Fig. 7, and enters with its sharpened edge
beneath the npper cartridges, which would,
but for the presence of the dipper, drop into
the cartridge loading-cham ber, but are, by the
dipper, prevented from so doing.

I have, in my first patent, hereinabove men-
tioned, already described a dipper for dis-
charging the cartridges into the barrel, but
said dipper was arranged above the cartridge-
chamber and in combination only with the in-
clined bottom of a peculiar magazine. By ar-
ranging it as I now do, in line with and
strictly within the breech-chamber of the gun,
I economize space, and permit the use of a
flat-bottomed - magazine, which may stand
close above the dipper, in the manner indi-
cated in Fig. 4, and also make it possible to
load the several barrels successively, in con-
tradistinction to the simultaneous loading for-
merly required.

For gaining access to the interior mechun-
ism of the gun-barrel, it will only be necessa-
ry to unscrew the cascabel-plate pertaining to
said .- barrel, taking with it the plate ¢, claw
R, and rod f%. A small screw, clearly shown
in Tig. 4, which fastens the wheel # to the
tube P, can then be unserewed, allowing the
withdrawal of -the wheel w. On the further
withdrawal of the shaft j2, and removal of the
dipper, the rear bearing ¢ of the tube P can
be unserewed, whereupon the entire tube P,
with all its contents, can be withdrawn.

S 8 are two jaws, which are hung between
the breech end of the barrel and the front
bearing s of the tube P, and which are in-
tended to receive the cartridge that is dropped
by the dipper, and to hold it in line with the
bore of the barrel until the breech - closer
has pushed it into the latter. Iach of these
Jaws is firmly and rigidly attached near its
upper edge to its pivot 2, and these stems or
pivots are both hung with their front ends in
the rear of the barrel, and with their rear ends
in the bearing s, as indicated in Fig. 4. The
rear portion of each stem I is not covered by
or in contact with the jaw S, as showu in Fig.
4, and such uncovered portion of each stem
is twisted spirally. m?is a yoke which strad-
dles the front end of the breech-closer and
embraces the twisted parts of the stems 2,
and which, when the breech-closer has nearly
reached its most forward position, is, by a
projecting pin on said breech-closer (such pin
not being shown in the drawing) pushed for-
ward the distance, which intervenes between
the bearing s and the rear edge of the jaw S,
The ends of the yoke m? embracing the twisted
ends of the stems P, it follows that, as the
yoke is pushed forward by the projecting pin
of the breech-closer, the same causes the
twisted stems to turn, and thereby also causes
the jaws S 8 to be swung apart iuto the posi-
tion shown in Fig. 7. Wnen the breech-closer,
upon being drawn backward, has nearly
reached its rearmost position it draws the
yoke back with it by another projecting pin,

i
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and thereby turns the twisted stems P, and
closes the jaws S S again sufficiently to cause
them to form a support for the cartridge that
is subsequently dropped by the dipper. T is
the magazine-support, and U the magazine, of
my improved gun, The magazine-support is
a platform, which is placed over the barrels,
extending laterally across the whole width of
the gun, as shown in Fig. 1, and which, by
three transverse libb, has its surface formed
into two shallow receivers for two magazines,
U. This magazine-support T is sapported by
rollers 2? ou the frame of the gun, in the man-
ner clearly indicated in Figs. 9, 10, and 11, in
such a way that it ¢an be moved backward
and forward along tlie frame. The front edge
of the magazine suppmt’l‘ is made slanting,
as shown in Fig. 4, so that a ball striking the
same will not be able to reach and injure the
mechanism used in and near the cartridge-re-
ceiving chamber. The magazine U is made
sutficiently long to extend across all the bap-
rels of the gun, and is, by vertical longitudi-
nal partitions, divided into chambers, each
sufficiently wide to receive one cartridge on a
horizontal plane, and sufficiently high to re-
ceive five, more or less, eartridges on a verti-
cal plane. When this magazine is placed
upon the support T, while the same is in the
position shown in Fig. 4, the magazine is
moved laterally on its slotted bottom A2 to
bring one row of cartridges above the dippers
O, to drop them upon said dippers. The load-
ing and firing proeess can then be continued,
and after each tiring anew cartridge, from the
saine chamber or compartment of the maga-
zine, drops upon the dipper, &c., until all the

cartridges of the one chamber, above the dip-
per, lmv Leen cousumed.

The magazine must then be moved laterally
to bring a new row of cartridges over the dip-
pers, and after that has been exhausted the
maguzine can be moved to bring the next
row of cartridges over the dippers, &c. When
the magazine is nearly empty, & new maga-
zine, filled with cartridges, is placed upon the
empty space of the support T, in rear of the
first nagazine ; and as soon as the first maga-
zine is ultlrdy empty, the support T is slid

“forward on the rollers »?% and the new maga-
zine brought over the dippers and acted upon,
as above described. The entry-magazine can
then be removed and refilled, or other disposi-
tion made, as required ; and when the second
magazine is nearly emptv a new-filled maga-
zine is placed on ‘the support T in front of it,
and brought above the dippers, by shdmo
the support backward after the second maga-
zine has been entirely emptied. Thus, the
firing process can be entirely continuous by
providing the magazine-support with a sliding
motion, and with a double support for two
magazines.

I‘or imparting the necessary intermittent

rectilinear wotion to the magazine, a pawl
mechanism is used, which operates it at requi-

After this motion of the pawl 2, the

site intervals. This mechanism is more clearly
shown in Figs. 13, 14, and 15, and its position
will be further understood by reference to
Tig. 1. -

I utilize a cam-groove in the edge of the in-
ternal gear- wheel N, which gives motion to
the drumg shaft' M, in the manner herein-
above already described,j for also imparting
reciprocating motion to a horizontal rod, o2
This rod carries a pawl, p%, which is, by a suit-
able spring actiou, held against the edge of a
toothed wheel, ¢®. Tbe pawl p? is double, one
part of it ultermg, as already stated, into the
toothed wheel ¢?, while the other part has the
tendency to reach the notched end of a crank,
7%, that projects from a sleeve, s%, which loosely
embraces the shaft ¢ of the wheel ¢% said
shaft being hung in the frame of the gun.

From the same sleeve s?, which is shown
clearly in Ifig. 14, and whieh hangs longitadi-
nally between two of the barrels of the gun,
projects a jointed pawl, «?, in contact with the
notched lower edge of the magazine U, said
notched edge being, preferably, the front
edge of the magazine. The spaces Dbetween
the noteches in the lower edge of the magazine
must correspond with the widths of the cham-
bers formed in the magazine. Now, it must
further be observed that the wheel ¢ has one
tooth or noteh about twice the depth of all
the other teeth, as seen in Fig. 13. When the
pawl p? enters into this deep tooth, its other
part is carried into the notch of the crank #2,
and the next succeeding motion, by which the
rod O% is pushed toward the toothed wheel,
will cause the pawl p® to vibrate the crank %,
thereby turning the sleeve s% and operating
the paw! «? which moves the magazine.-
same
will remain at rest again until the wheel ¢*
has completed a farther revolution under the
influence of the pawl p® Thus I am enabled
to retain the magazine at rest while the car-
tridges that are superposed in the same cham-
ber of the magazine are being utilized; but
when the chamber above eaeh dipper has been
entirely emptied, the magazine will be fed lat-
erally by the pawl «? to bring a new chamber
over the dipper, until all the chambers Lave
been exhausted.

In order to keep the mechanism just dc-
seribed constantly in the proper position to
properly affect the magazine whenever placed
upon it, I have devised means for throwing
the pawl p? entirely out of contact with the
wheel ¢ during the time that no magazine
stands on the support T This means con-
sists of a spring-rod, % swhich bears against
the non-toothed lower edrige of the magazine,
as shown in Fig. 14, and which, when there is
a magazine placed upon the support T, is de-
pressed. Thelower end of this spring-rod v?
conunects by another rod, w?, with the pawl p?,
and throws said pawl into contact with the
wheel ¢*> whenever the rod »* is depressed by
the magazine, but when the magazine is re-

e ’,/‘:”‘
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moved, said rod is immediately raised by its
spring, and thereby canses the rod w?®toswing
the pawl p? out of contact with the wheel g2
There is also a notch cut into the edge of the
magazine, that bears on the spring-rod #* to
allow the elevation of said spring-rod assoon
as the last vertical row of cartridges has been
brought over the dippers. This rounded
notch is indicated in Fig. 13,

The general operation of the gun will be un-
derstood without special description, but for
greater clearness I will proceed to denote the
" succession of the processes carried on by the
revolution of the shaft M. After the gunihas
been properly pointed by the adjustment of
the tail-screw, and, if necessary, also by oper-
ating the traversing-worm I by hand, the
traverse-cluteh n is thrown into gear with one
of the beveled wheels on the traverse-worm,
so that, by a subsequent revolution of the
shaft M, the traverse may be properly oper-
ated. A magazine filled with cartridges is
next placed upon the frout of the sapport T
in such position that the pawlw? will enter the
first tooth on the under side of the magazine,
asindicatedin Fig.13, that being the first work-
ing position of the magazine. Inthis position
the first row of eartridges intended for each
barrel will be broughtabovethe dipper of such
barrel. Rotary motion is now imparted to
the shaft M in the direction of the arrow
shown in Fig. 4, the wheels ¢ being, mean-
while, in gear with their respective clutches

2, and consequently also actuating the beveled
wheels » and tubes P, At the first start of
this motion the dipper is tarned to throw the
tirst cartridge of the row above it upon the
closed jaws S 8. The continned motion im-
parted to the tube P, as stated, causes the
breech-closer @, which, by the way, receives
projecting feathers from the surronunding bear-
ing 8, so it will be prevented from tarning on
its axis, to be screwed torward, so it will push
the cartridge home into the barrel. Just
before the cartridge is entirely pushed into
the Larrel the yoke m? will be moved forward,
and the jaws SSspreadapart. The cartridge-
extractor thereupon enters during the con-
tinued forward motion of the breech-closer un-
der the flange of the cartridge. After a car-
tridge has thus been pushed home the claw
R is swang aside Ly the action of the cam &
of the wheel @2, which comes in contact with
the pin of the ring ¢, and the firing-pin is
thrown forward, exploding the cartridge.

The firing action may of course be simulta-
neous in all the barrels, as also the loading
action, or may be successive Dy properly ad-
justing the clutches 0 with reference to the
position of their projecting pins A% By caus-
ing the claw to release the firing-pin the clutch
b has, as already hereinbefore specified; also
caused, by its own lougitudinal otion, the
release of the wheel ¢ and the throwing in
gear of the wheel 3, and the consequent re-
versal of the rotation of the tube P, and a

A

backward motion of the breech-closer. As
this backward motion takes place the car-
tridge-extractor removes the empty shell from
the barrel, and allows it to drop out through
the open space formed between the open juws
S 8, and as the breech-closer nearly reaches
its most backward position it moves the yoke
m? back with it, and thereby turns the twisted
stems 2 and eatises the jaws S 8 to close be-
neath the dipper, the said dipper having been
turned up, with its concave side to the top,
just as the breech-closer cominenced its back-
ward wotion.  Immediately on the breech-
closer reaching its most backward position
the elaw R is again brought over the firing-
pin to lock it, and the clutch b? is again moved
iuto contact with the wheel ¢?, and the opera-
tion continned as before described. After all
the cartridges of a vertieal row over each bar-
rel have been discharged the pawl p® drops
into the deep tooth of the wheel ¢%, and there-
Dy causes the crank #* to be affected and the
magazine to e fed laterally to bring a new
row of cartridges over the dippers.

It is evident that the magazinebottom A®
muast remain immovable on the.support T,
while the magazine is moved laterally, as de-
seribed.

It will be observed that the cartridge-ex-
tractor @ is pivoted in a slot formed in the
breech-closer @ beneath the firing-pin w, and
that when the breech-closer @ is drawn back,
as in Fig. 4, the head or shoulder of the firing-
pin will bear against the rear end of the ex-
tractor to hold its front-end elevated and to
prevent the extractor from playing on its pivot;
but as soon as the breech-closer is moved for-
ward toward the bairel A from the position
shown in Fig. 4, the rear end of the extractor
ceases to be under the head or enlargement
of the firing-pin, and receives thereby liberty
to play to a slight extent on its pivot, and this
slight degree of play will allow it to pass its
hooked end under the flange of the cartridge
in the barrel. The flange of the cartridge will
then remain in the noteh of the extractor in
the requisite manner. When, afterward, the
firing-pin is propelled forward to explode the
cartridge the head or enlargement on said pin
will at once arrive over the rear end of the
extractor @, and prevent such extractor from
vibrating during the subsequent backward
motion of the breech-closer, and therefore the
extractor will be forced to retain its hold on
the cartridge-shell until the same has been en-
tirely withdrawn from within the barrel. Thus
as the extractor is pivoted beneath the firing-
pin, and the head on the firing-pin, which is
used to limit its degree of forward motion,
locks the extractor, the extractor must operate
autowmatically in the desired manner.

I claim as my invention—

1. The tail-screw G, combined with the piv-
oted nut b and by ball-and-socket joint with
the traversing-nut H, substantially as herein
shown and described.
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2. The traversing-worm I, combined with
the beveled wheels j m and, by gearing, with
the transverse operating-shaft M, and provid-
ed with a clutch, #, by which its motion can
be reversed, substantially as herein shown
and described.

3. In combination with the transverse oper-
ating shaft M, that gears into the traversing-
worm I, the beveled wheels j m, cluteh n, and
gearingo, by which thetraverse can bechan ged
from an automatic to a hand traverse, sub-
stantially as herein shown and desecribed,

4. The reciprocating breech-closer Q, pro-
vided with an external screw-thread to re-
ceive its motion from the rotating embracing-
tube P having an internat screw-thread, sub-
stautially as speeified. :

5. The combination of the barrel A with the
rearwardly-extending breech-chamberJ ,trans-
verse box L, and with the cascabel g, which is
applied to said box, substantially as specitied.

6. The combination of the firing-pin 2, tubu-
lar breech-closer Q, em bracing tube P, and ey-
lindrical breech-chamber J, all of sa‘d parts
being concentric and operating substantially
as specified.

7. The tubular screw P, connected rigidly
with the beveled wheel % and gear-wheel o,
and combined with the breech-closer Q and
cartridge dipper-shaft j2, substantially as spec-
ified. o

8. In combination with two or more barrels,
A A, which are placed on the same plane, in
& machine-gun, the operating-shaft M, carry-
ing two or more sliding clatehes, 5%, and two
or more loose wheels, a> a?, all arranged so
that each of the barrels A will have its inte-
rior mechanism actuated by the same shaft
M, but independently from the other barrels
through the intervention of the clatches and
wheels a? ¢?, substantially as specified.

9. The sliding cluteh 02, made with a pro-
jeeting pin, 12, for the purpose of imparting in-
termittent rotary motion to the toothed wheel
@, substantially as deseribed.

10. The rotating-wheel @2, provided with a
cam, d and combined with the claw and le-
ver K, for operating the cluteh and affecting
the firing-pin of the machine-gun, sabstantial-
ly as specitied.

11. The clatch b2, combined with the lever
R, which carries the pin ¢ into a groove of

the cluteh and with intermediate mechanism,’

whereby the rotation of the cluteh serves to
vibrate the lever R and to move the cluteh
lengthwise, as specified.

12. The cascabel-plate g, carrying on its in-
ner face the plate ¢, which serves as a pivot
for the lever R, and as support for the wheel
&, substantially as specified. 3

13. The firing-pin w, combined with the vi-
brating claw R, by which it is locked and re-
leased, substantially as herein shown and de-
seribed. :

14. In combination with the shank of the
claw R, the ring ¢? and rod f2, said ring carry-
ing two pins on opposite sides of the actuat-

ing-wheel d? to be affected by the cam @&, sub-
stantially as herein shown and described.

15. The vibrating cartridge-extractor x, piv-
oted in a slot of the tubular reciprocating
breech-closer @ beneath the firing-pin w, and
combined with said firing-pin to be locked by
the head or enlargement thereof, substantially
as herein shown and described,

16. In combination with the front bearing
s of the rotating tube P, the spring Y, which
is interposed Letween the end of the tube P
and the bearings, to operate in conjunction
with the reciprocating breech-closer Q, sub-
stantially as specified.

17. The vibrating cartridge-dipper O, fitted
within a recess of the breech-chamber J, and
attached removably to the operating-shaft j2,
substantially as herein shown and described.

18. The gear-wheel », mounted on the rotary
tube P and combined with the toothed seg-
ment ¢ on the shatt % of the vibrating di pper,
substantially as herein specified.

19. The vibrating jaws S8, arranged in the
cartridge-receiving chamber beneath the vi-
brating dipper O, substantially as and for the
purpose specified.

20. In combination with the vibrating jaws
S 8, the twisted stems 2 and the sliding yoke
m? for the purpose of operatin g said jaws, as
specified.

21. The double pawl p? combined with the
toothed wheel ¢? and with the ope rating-crank
¥* on the sleeve §2, substantially as specified.

22. In combination with the cam-wheel N
and reciprocating rod 02 the pawl P% wheel
9% crank 72, and operating-pawl u?, all ar-
ranged substantially as specitied.

23. The wheel ¢?, made with one tooth deep-
er than the remaining teeth, and combined
with the actuating-pawl p? and notched crank
* to throw said pawl in connection with said
crank ouce only during the rotation of said
wleel, as specified.

24. The combination of the spring-rod o?
and conuecting-rod w? with the pawl p%, for
the purpose of being acted upon by the mag-
azine,in the manuer specified,

25. The sliding magazine-support T, made
with three transverse ribs, which form its sur-
face into two shallow receivers for two maga-
ziues, substantially as and for the purpose
specified.

- 26, In combination with a machine-gun hav-

ing a series of parallel barrels, the laterally-
movable magazine u and the longitudinally-
movable magazine-support T, substantially as
described.

27. The combination of the dipper O with
the breech-chambers J and their relative ar-
rangement, whereby the dipper will be ena-
bled to support a cartridge, which will be
clear of the charging-magazine, substantially
as and for the purpose specified.

W. B, FARWELL.

Witnesses:

ErnusT C. WEBB,
A. V. BRIESEN,




