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UNITED STATES

PATENT OFFICEO

WILLARD B. FARWELL, OF NEW. YORL N. Y ASSIGNOR TO THD I‘AR\VDLL
GU\T COWIPANY

IMPROVEMENT IN MACH!NE-GUNS;

Specification formmg part of Letters Patent No. 154, 596, dated September 1 1814 .a,pphcatmn ﬁled :
Aprxl 13 1874 ' S

To all whom it may concern :

Be it known that I, WILLARD BRIGHAM

FARWELL, of New YorL in the county of New
York and State of New York, have invented
a new Improvement in Machme Guns, of
which the following is a specification:

This invention relates to improvements on
the machine-gun for which Letters Patent
No. 137,428 were granted to me on the 1st day
of April, 1873; ﬂlb present invention consist-
ing more pcutxculauly in a new-arrangement

of “mechauism for feedin g the cmtudges into |
the barrels, in a new mechanism for confining

the cartridges in their places within the bar-
rels when firing, in a new apparatus for lock-
ing the breech-closers, new means for explod-
ing the charges, and a novel arrangement of
mechanism for pointing the gun and travers-
ing it.

By the present invention the mechanism.

described in my aforesaid Letters Patent is
greatly simplitied, and greater efficiency of
operation obtained; the most important fea-
ture of the 111veut10n being in the new feeding
apparatus, and in the traversing rnechaumbm,.
by which the range or sweep of the gun.is,
with mechanical absolute certainty, adjusted.
after each firing in a new diregtion, to thus
secure the most powerful effect possible with
a given number of charges. My .invention
derives its chief value from this fact, that by
its means the proportion of cartridges actually
utilized in firing upon an enemy is greatly in-

creased, that therefore a smaller amount of-

ammum’clon need be carried with a gun, and
that consequently the cost of tmnsportmo
ammunition is 1mmensdy reduced. In connec-
tion with a seriesof barrels, whicharearranged

horizontally side by side, this -traversing--

mechapism is eminently Valuable, because

thereby the range of each barrel is changed-

at each new ad_]ustment of the gun sidewise;
whereas, in the Gatling gun, for example, by
each adjustment the range of one of the bar-
rels only is actually varied, begause all the
barrels are only fired when they vertically

have the axis of the longi tudm‘tl plvot arouud '

which they turn.
In the accomp&nymg drawmg, I‘mure 1rep-
esents a longitudinal vertical sec‘plon of my

improved machine - gun, the sectxon beluo’
taken through one of the barrels: . Tig. 2'is a

Tear view of the same, partly in Sectlon, the

plane of section being in’line. wwh th@,ams of
the tail-screw. Fig. 31 is a vertieal transverse
section on the ]me of ‘the operating- -shaft H;.
Fig, 4, a top view of the mechanism below the
barrels. Tig. 5 is a detail face view of the
toothed traversing:wheel; on, the" worling-
shaft; Fig. 6, a detaxl side view of the notched
bar t01 1()le11)0 and dlsengaﬂmw the hcunmer,
and Pig. 7 a top vww, par fly in sectlon, of’
the gun,

Similar letters of reference mdma’ce corre-
spondmg parts in all the ﬁguleb.

A“A A in the drawing are the- bau’eh ot the

'ifrun, which are arranged side:by:side, and’

mounted on a frame, B ‘which, has. trunuwnb
C G, that  are support ted in ‘the gun-carriage
D, a snitable turn- table, E, bemo 1nterposed
betwecu the gun-carriage and the frame that
receives the tmnmous, to allow for adjusting-

.the gun laterally by tlie traversing, mechai-

ism, hereinafter more fully dcscubed I is
the ele,\’atmg and depreqsmg SCrew, workmo
in & nut, @, that is sunk.iuto.the carriage D

- the npper end of said, screw entemw a.cy hn-
drical cap, b, that supports the rear or hreech
end of the 1mme B, so that by turning the

tail-serew T the hame B will be: v1b1ated on
the trnnnions © and the barrels A A thereby
set at a suitable -inclination. accommg to the -

range whicl it is desired to obtain. " The trav-
ersing mechanismn consists. prmupaﬂy of a
worm or serew, &, which. Jhas. ifs beariigs in

‘the back portion of the frame . B and passes.

through a nut, d, which is, by & longitudinal
dov et;all blnped prOJectlon, . connected with
the-eap b, hereinbefore: mentloncd—th&t isto ~
sS4y, the ~dovetail ¢ enters .a’ ‘comeppomhn0~
groove in the upper “part of the.cap b, The.
dovetail conngction ¢ allows the.nut d 1o slide
longmudmally onthe cap. b, so thatthus when
the tail:serewF is worked the chan ge of inclina-
tion is transmitted to the: back part," of the
frame B through the 1ong1tudmal spontaneous ’
motion of the nut d on: the cap. b—that is to
say, provided that the axis of. the worm G is
bxouOht vertically above and in live with the
axle ot the t‘nl serew T when the bzurels Aare
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all in & horizontal position. Then itisevident
that if the muzzle ends of the barrels are io
be pointed dowuward by the elevation of the
cap b the axis of the worm (& will be dis-
placed farther backward, whereas the said
worm will be displaced farther forward when
the muzzles of the barrels are pointed up-
wardly, and the aforementioned sliding mech-
anism between the nut 4 and cap bis to en-
able the sorev (3 to be thus displaced for-
wardly or backwardly in accordance with the
‘diveetion in which the harrels may b peinted.

Tt will be observed that by the dovetaileon-
nection with the eap b the nut d-is also pre-
vented from being laterally displaced.

In the back part of the frame B is huung
transversely & horizontal shaft; H, which has
its erauk j ab one end, so that by means of
said erank, it may be revolved for operating
the gun, At one end of the shafs E s fitted
npot the same a tosthed wheel, g, which, by
a suitable cluieh-lever, can be moved length-
wise on said shadt, to be thrown in gear, sither
with a teothed wheel, &, or with & pinion, 4.
When, by sliding it on the shaft H, the wheel
g is thrown in gear with the toothed wheel h,
sald toothed wheel being mounted upon the
shaft of the worm @, then the said worn will
he'vevelved in a direction opposite to that in
which the shats H is being revolved by means
of the erank f. Bnt when the wheeol & is
thrown inte gear with the pinion 4, said pin-
ion turning loose on a suitable arbor, 4, then
another pinion, I, whick s eonnected with &
will mesh intc the teeth of the wheel b and
cause the worm & to revolve in the same di-
rection in which the shaft H is being turned
by means of the erank f. Thus, by merely
shifting the wheel g on the shaft H, the rota-
tion of the worm G may be reversed at pleas-
ure, Ry rotating the werm G, the nut 4 will
affect the worm-thread thereof, so as to dis-
place the worn, as it is being turned, laterally,
and thus traverse the entire frame B, with all
ity appendages,and consequently also the har-
rels. After the gun has been traversed in
one divection, it can, by shifting the wheel g,
be readily traversed in the opposite diree
tion, and thus the Held in froud of the gun
can be swepb at pleasurs. The wheel g is
to be provided with & limited number of
testh only, so that an fntermitient rotary mo-
tion will only be applied to the worm &, it be-
ing peecessary o perform the fraversing oper-
ation previous o the firing of the barrels, and
therefore it wonld be injurious to the mechan-
ism and to the proper operation of the gun to
‘impart a continnous votary motion to the worm
G, as in that case the barrels would be in the
traversing metion, even whils being fired, the
firing operation being alse controiled by the
rotation of the shaft I; but it is alse desira-
ble to regulate the degres of furning to which
the worm Gs subjeeted during sach rotation
of the shaft H, becanse, when the gun is set to
take the range 6f the enamy -2y, fwo hundred
vards distantfrom the gun—ihe traversing e
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tion must be larger than when an enemy who
is, say, » thousand yards from the gun is fo
be reached, as the divergency of the angle of
adjustment will be greatly increased with the
inereased distancss. It is consequently désir-
able to give the gun more traversing metion
when the enemy is nearer; and less when
farther away from the gun; and for this pur-
pose I make the few teeth which I provide
on the wheel y adjusiable therein, so that I
can push any suiiable pumber of teeth in-
wardly and onb of effpet, and leave any de-
gired number projecting surwardly and in ef-
fective position.. The teeth of the wheslyg
lhave, therefors, slotted shanks, that ave con-
nected by bolts to the body of the wheel g;
or they have projecting bolts that pass through
radial slots of the wheel g; and in either case
the said teeth can be pushed inward, so thal
they will not affect the pinion ¢ or the wheel

&; ov they can Le brought cutward in gear with
the sald pinion ¢ or wheel . Thus when, for
instance, for obiaining & short range, it is de-
sirable to use eight teeth on the wheel g, the
surplus number of testh is pushed inward for
a longer renge. This part of the invention is
fully shown in Fig. 5 of the drawing.

In Jine with the bore of each barrel A is ar-
ranged a eylindrical breeck - closer, I, within
which the firing-needle m is contained. Al
the several breech-closers I are, by downward-
ly-projecting pins n, sespectively, conpected
with % longitadinally-movable frame, J, which
slides in the frame B. and rests hetween un-
swrardiy-projecting pins ¢ ¢ of toothed racks o
0, that mesh into tocthed segn p, which
project from a rock-shafs, L. T ek -shath
L is vibrated by cam aund erank sonnedétion
with the shaft I, in the requisite i
§r = s -/ . = . . * N
Rvbien vibrated i imparts its motion to the
toothed segments p, and moves the racks o,
and by their means the frame d forward or
backward, as may be required, and with that
frame the bresch-closers L. The breech-clos-
ers move in the rear parts of the barrels, and
behind them are arranged in said barrels the
firing-Hammers ¥ M, which are all madein
the form of double-headed pins, thabt are em-
braced 1 heads by spiral spriv

YRR

etween their prings
s. Therearend of each spring s s
a shoulder, ¥, formed in the rea
barrel, so that the spring ws
by pushing the hammer M a

barrel as it is possible fo pus
Fig. 1, in which case &
tracied hetween the frot
M and the said shoulder 4
the hammer M is loeked by means of a {rans-
varsoly-sliding plate, N, that enters, through o
slot, the rear parts of the barrsls from o
nosth, and stands in front of -the rear head of
the bammer. -Theplate N is notched at proper

| intervals, so that when it is laterally moved,

after having locked the hammer, the notches
will suceessively come in line with the rear
Lieads of the bammers M, and thus release said
rear heads and allow the springs ¢ te expand.
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and propel the hammers successively forward

against the firing-pins m in the barrels. I pre-
fer to fire the barrels of the gun successively—
that is to say, to first fire one barrel and then
- another, and so on until they have all been dis-
charged, and then to reload and again fire the
" barrels successively.
aforementioned notches in the plate N are so
placed that when the noteh pertaining to the

first barrel arrives in line with the hammer of

the first barrel, so as, to release the same, all
‘the other barrels will still retain their ham-
mers in the cocked position,
tional motion. of the bar N will release the
hammer of the second, barrel, but still lock the
remaining hammers, A thll further slight
side motion of N will release the third 1)a1rel

&e., so that thus successive firings of the sev-

eral barrels will be aftained.

The har N receives its motion transversely
in the frame B by a lever, «, which is vibrated
by a cam, v, that is mountod upon the shaft

H the lever % having a pin projecting into a

cam-groove of the cam » to receive the requi-
site nbratmo motion from the same. .

It will be ObeI‘VLd that, by firing’ the bar-
rels sueccessively instead ot firing them simul:
taneously, the reooﬂ whigh w ould be very ma-

terial in a blmultaneous dmeh(trg,e, is grmtlv.

reduced—in fact, diminished to such an ex-
tent as to be haldlv pewophble and that,
nevertheless, by one rotation of thc shaft [I
all the barrels will be discharged, which is mn;,
as much in the matter of speed as could be at-
tained were the barrels- all discharged simul-

taneous]v during one rotation of thc working-’

shaft.
The cartridges, after they - have been ex-
ploded, leave thur shells within tle breech

parts of the barrels—that is to say, direetly

in front of the breech-closers I. These shells
are, after firing, withdrawi by means of the
cartridge-extraciors O. The extractors are
plates, that are fitted, when the breech-closers
1 bear against the cartridges under said
breech-closers, into slots formed in the lower

portions of the barrels or cartridge-chambers, -

and they are all counected to a plate or bar,
P, that extends transversely under the barrels
parallel with and in front ot the plate or frame
¢, hereinbefore referred to. The plate P has
toothed racks w projecting backwardly, and
meshing into toothed segments @, that ave
mounted upon & rock-shaft, S, hung in the
frame 13, The rock-shatt S is vibrated by a
crank-connection, y, with 4 cam, 2, that is
mounted upou the shaft H, so that, during
each rotation of the shaft H, the shaft S will
be rocked flrst backward and then forward.
When the shaft 8 is rocked backward its
toothed segments x carry the bar P also
backward, und thereby take the eartridge-
extractors O backward, and cause them with
their prongs at the 1101113 ends to withdraw the
cartridge-shells, aud to drop them through the
openings that are formed by the packward

movement of the extractors in front of them. |

In order to do this the.

A slight addi-.

'opemnos in the barrels, i

“tion of the cartridge-extraetors

Before a new carttidge 1s placed in the barrel,
the extractors are again moved forward to
forma supports for’ the new eartridge, and .to -
prevent the lattér from falling throngh, Af

terthe cartridge-extractors hwo been moved
forward, and the cartridges dfopped in froin

above upou ‘them, as hereinafter ‘deseribed,
the breech - ¢losers I are moved forwald and

_carry the cartridges ahead into the breech

ends of the barrels, and ‘hold them therg un-
til fired. But'in order to prevent the breech--

| closers I from yielding backwardly during the.

explosion- of "the cartridges under the mﬂu-
ence of the expanding gases, the said breech-
closers are especially locked by means of the
aforementioned bar J, which, besides its longi-
tudinal ‘motion, is. also ccupzuble of receiving
fransverse reciprocating motion from g ]ever,
T, -which is-piveted to the frame B, and which
las a pin projecting into a- groove of a cam,
¢?, that is' mounted upon the shaft H. W hen
the frame or 1)1&136 J, and with it'each of ‘the

-breech- closers, s+ 111 its forward position, the
- said plate J is moved sidewise by the lever T,

s0 as to carry its projecting arms 0% shown i in
Fig. 4, directly behind the back edg,o P of the
which the extract-

ors O move when liberated. ‘The arms 0 then

'look the bréecl 1-closers’T in their forward posi-
tion, and prevent them from being pushed
1 backward by the force of the explosion of the

cartridges, - Aftef firing, the first motion is a
transverse motion of the bar J, whereby its
arms )? are carried clear away from ,and out
of line of the barrels, allowing the breech-
closers thereupon. to be moved baohwald, and-
the cartridge-extractors to follow-in the. man-
ner already shown. The motion imparted to

the frame J and breech-closers is'greater than

that of the cartridge-extractors,so that by the
backward motion of the  breech-closers the
hammers may also be erowded back, aiid their
springs coutracted, and- the hammers then
locked in the cocked position herciibefore
mentioned. The pins # of the breech-closers
enter transverse slots of the plates J, to allow
the latter to move laterally, as described. - 13i-
rectly above the opénings which are formed
in the lower parts of -the b(u‘rels for the recep-
are formed in.
the upper parts'of said - barrels openings for
the reception of cartridges from the charging-
magazine.. This charging -magazine U con-
sists principallyof a tr:m'sverse] y-sliding frame
which is, by lorgitudinal partitions ¢* &, di-
vided into a series of compartments or cham-
bers, each compartment having the size'nee-
éssary for the reception of one eoltmdoe. Tn-

'terxmt‘fent transverse rectilinear motlou s im-

parted te this charging-magazine U by means
of a pawl, é%, w hiel 1 is actuated by a rocking
lever, V, fhat receives its motion from a ¢ cum,
W, on the shatt H. After each discharge of
thé cart tridges in -the b’lllelb7 the charg-
ing- m.lga/me U is. moved by means of said
pawl, which enters a toothed rack formed
at the, side of the charouw -nngzwme, saf-’
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ficient to bring one new chamber and ear
tridge over each barrel, so that the ocar-
tridge in said chamber may be dropped into
the barrel upon the cartridge-extractor to be
pushed into place by the breech-closer. Dur-

ing the motion which is imparted to the charg--

ing-magazine U by means of the pawl, gaid
charging-magazine is carried against a spring,
2, contracting said spring, so thatl, finally,
when all the chambers of the charging-mags-
‘zine have been cmptied, it will only be neces-

sary to dizengage thg pawl ¢ from off the rack’

on the charging magazine to enable the said
spring f2to carry the charging-inagazine back
into its first position. This disengaging of
the pawl from the rack may be made to take
place automatically by means of a pin, w2, pro-
jecting from the side of the upper charging-
magazine, and actuating the pawl at the proper
time to release it from the racks, or by any
other means. For supplying the magazine
I wse the inverted charging-magazine X, of
the same size and constraction substantiaily
as the charging-magazine U, but with inverted
supply, as shown. ‘This supply-magazine Xis
fi-led with cartridges, one in each chamber,
and has its lower opetiings elosed by means of
two slides, ¢? and k% The slide g* closes, say,
every five alternate chambers, and the slide
1 every remaining set of fve chambers, both
said plates being open, in line with the solid
parts of each other. "When the supply-maga-
zine X has been placed over the charging-

magazive. U.in the mgnner shown it-is only.

necessary first to draw the stide 30 as to
bring its solid portions nnder the solid per-
tions, of the slide #?; thereby the chambers
that were closed by the stide ¢* are all opened
and their cartridges discharged into the corre-
sponding chambers of the charging-magazine
U. The slides ¢? and h*are then moved simal-
taneously to bring their solid portions under
the chambers that were last emptied, and the
chambers that had been closed by A® are
thereby emptied into the remaining corre-
sponding chambers of the charging-magazine.
The supply-magazine X is then entirely emp-
tied, and can be removed from the charging-

magazine U, leaving the same in coundition to
charge the barrels five times ov more, if &
larger number of chambers is provided in
said charging-magazine for each barrel. ’

I eluim as my invention—

1. The combination of the tail-screw I with
the swivel-cap b, and with the dovetail attach-
ment ¢ of the nut 4 of the traversing appa-
ratus, substantially as specified.

9. The working-shaft H, ecarrying tbe
justable wheel g, and combined with the pin-
iow ¢, toothed wheel 2. and fraversing worm
G, for operation sabstantially as gleseribed. -

3. The wheel g for transmitiing the travers-
ing motion, made with sliding teeth that can
be drawn inward out of effect or pushed oub-
ward, as and for the purpose deseribed.

4. The laterally-movable bar M, arranged
in a machine-gun so that it enters the barrels
to lock the firing-hammers M in the manper
described, and notehed at intervals to cause

24
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“the barrels io be fired successively and uob

simultaneously, as set forth.

5. The bar J, combined with the breech-
closers I and with mechanism wheveby it is.
moved backward and forward, and also Iater-
ally, to carry the breech-closers into the proper
positions and to lock the same during the fir-
ing operation, as specified,

%, The combination of the supply-magazine
X, subdivided as deseribed, and provided with
the slides ¢ and #?%, with the charging-maga-
zine U, which is also subdivided and has an
intermittent rectilinear motion. substantially
as and for the purpose heremnbefore described
and set forth. - :

7. The combination of the cartridge-maga-
zine U, which is subdivided into ebambers,
with a series of barrels, &4 4, haying openings
beneath a number of said chambers, and with
a pawl, ¢, and actuating-lever V, ail arranged
$o that the magazine will be above the barrels
and drop the cartridges into the same, substan-
tially as described.

WILLARD B. FARWELL.

A. V. BRIESEN,
E. C. WEBEB.



