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To all whom it may concern :

mtprm ed machme gun the sectmn bemﬂ‘

Be it known that I, VVILLARD BRIGHQI_ F taken through one of the bart el:;. I‘1g 2'is a

FARWELL, of New YorL in the county of New
York and State of New York, have inventec
a new Improvement in Machine - Guus, of
which the following is a specification:

This invention. rela,tes to iImprovements on
the machine-gun for which Letters Patent

No. 137,428 were granted to me on the 1st day
of April, 1873; the present invention consist-
ing more par tic,ulmly 1n 8 new-arrangement .
of mechauism for feeding the cal‘tl‘lclges into
the barrels, in a new mechanism for confining

the cartridges in thelr places within the bar.

rels when 1]1111 g, 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 trayers-

g it.
~ By the present invention the mechanlsm

described in my aforesaid Letters Patent 1is

greatly simplitied, and greater efficiency of

operation obtained; the most important fea-
ture of the mveutwn being in the new feedirg.
apparatus, and in the traversing mealmmbm

by which the range or sweep of the gun.is,

with meciaanical a,buolute Lertmnty, adymted:--

after each firing in a new diregtion, to thus

secure the most powerful effect I)Obblble with
a given number of charges, My .invention

derives its chief value from this fact, that by.
its means the proportion of cartridges actually
ntilized in firing upon an enemy is greatly in-
creased, that thel efore a smaller amount of-
ammumtmu need he carried with a gun, and
that consequently the cost of transporting
ammunition 1s 1mmeusdy reduced. In connec-

tion with a series of barrels, whicharearranged
horizontally side by ﬂlde this traversing--
mechanism 1S eminently valuable becaube'
thereby the range of each barrel is changed.

at each new &d)llstment of the gun sidewise;

whereas, in the Gatling gun, for example, by._-
each adymtment the range of one of the bar-.

rels only 1s cwttmlly varied, because all the

barrels are only fired wheu they vertically.

have the axis of the 1011 ol tudmal pwot &mund
which they turn. -
In the accemp&nymg drawin g, I‘iﬂure 1 rep-

esents a longitudinal vertical sect,mn of my

Tear view ot the same, pftrtl) in section, the
plane of section being in'line. mth the. ams of
the tail-serew. Fig. d is a vertieal transverse.
section on the line of the opera,tmn-shaft H;
Fig, 4, a top view of the mechanism below the
-lumel.s. FKig. 5 1is a detail face view of the
toothed traversing:wheel, on. the- wmkmg,-
shatt; Fig. 6, a detail side view of the notched
bar for loulmm and disengaging the lmmmer,
and Fig. 7 a top vlc-w, pfurly in section, ot
the gun. | |
SIIIIIL.LI' letters of 1ufureuce 111(11(3.;1,te {.,orre-
spondmg 1)&1*1:8 in all the ﬁgmeb. et
. A“A Ain the drawing are the bmreh of the -
',',ﬂ'un which are arranged side by:side, and
| mmmted on 1 frame, B -which, has tronnions
1 ¢ G, that are support red in the gun-carriage
D, eu snitable turn-table, E, bemn mterposed_
| _between the gun-carriage and the frame that
receives the t unnions, to allow for adjusting:
the gun laterally by tlhe traversing me(,h.:m-
ism, hereinafter niore fully d{,scmbed F is
~the elwatmﬂ and depressmg SCrew, 3 vorkmn
ina nut, ¢ that is sunk.iuto.the carriage D
:the upper end of said, screw entering a,cy 1111-
“drical cap, b, that supports the rear or breech
end of the :tm,me B, so that by turning the
tail-screw I* the :tl..:une B will bp v1l)1a,ted on
the trnnuions € and the barrels A A thereby
set at a suitable inclination. accommg to the -
range which 1618 desired to obtain.,  The trav-
ersing mechanism consists . prmupajlly of a
worm or serew, &, which has. its beariugs in
the back portwn of the frame B and passes -
| through a nut, d, which is, by & longitudinal
dov etail bhaped pro;ie(,tmn, &, connecte,d with .
the-cap b, hereinbefore meuﬂoncd—-—-th&t isto
say, Lhe dovetml ¢ enters:.a corleppondmw,
groove 1in the upper ‘part of the .cap. 0. The.

| dovetail conngetion e allows the.nut d-to slide

Tongitudinally .on the eap. b, s0 that thus when
the tail:serewF is workegl the change of inclina-
tion is transmitted to the. back: pmt of the
frame B through the 10ng1tudmcﬂ spoutaneous

| 1110131011 of the nut d on: the cap., b—that is to

say, provided that the axis of. the wormn G is
'1)1011‘3'}_113 vertically above and in line with the
I .«.lxle ot the tail-screw I When the b&l rels A are




ail in & horizontal position. Then it is evident
that if the muzzle ends of the barrels are 1o

be pointed downward by the clavation of the

ecap & the axis of the worm & will be dis-
placed farther backward, whereas the saifd
worm will be dispﬂﬁe-ﬁ f.;.s,rther forward when
the muzzles of the barrels are pointed up-
wardly, and the aforement:
anism between the nut 4 and cap b 18 1o en-
able the serev (+ o Do thus f’ii&piw@ed for-
wardly or backwardly in amerdanw with the
direction in whieh the harrels w ﬂ hie npintad

It will be GL‘sw,L ved that by the dove tailcon- |

nection with the eap & the nwt 418 algo pre-
- vented fmm being laterally displaced.

In the back p}:z‘t of the frame B is huang
transvers @azﬂ a bovizantal shadt, B, which has
its crauk S at one eng, so thab bv means of
said crank, it may be revoived for epera.trw

the gun. At one end of the shatt. H is fitted

upot the same a toothed wheel, g, which, bf{_
1;31" |

& :mta hie clutch-lever, can be mm ad leng
wise on said shait, to he thrown in gear, £l tﬁm
with a toothied w hee‘i L, or with & pinion,

When, by sliding it on the shaft H, m@ Whﬁ{?’l -

118 thmxff?n 1%k em_ with the 100 hﬂﬂ wieel %,
sald toothed W’*i( sl being mounted upon ﬂle
shait of the worm G, ﬂ.a:z the sald worn: will
he' revolves 1 a mm{imn opposite to that in
grhich the shait H is being vevolved by means
of the ecrauk /. bvs b when the "Tﬁuﬂ (3 18
thrown inte gear with the pinion 2, sl pin-
ion tarning loos 56 O 3 sa*tﬁ,bie arbor, 1, then
anothar ninion, I, whieh s eonnectod with 1
will mesh into the teeth of the wheel 4 and
cause the worm & to revolve in the ‘same di-
reetion in which the shaft H is being turned
by means of the erank f. Taus, hy merely
shifting the wheel g on the shaft H, the rota-
tion o1 thg Worm C may be reversed at pleas-
ure. By rotating the worm &,
affect the worm- hmaﬂ ihe**eﬁf so as fo dis-
place the worm, as if is being tan ned }atermlyﬁ
m‘d thus traverse the entire frame B Wwith ali

ity appendages, and consequently als0 the bar-
rels. After the gun has been traversed in
one direction, it can, by shifting the wheel g,
oe’ 1*&&&111/ u"av 1S efj in the ppmi*e direg
tion,
can ba swepb at pleasure.

The wheel g 1s

t¢ be pm?i{’%d with 2 limited numper of |

teetn @niv., g0 that an interinitient rotary mo-
tion will only be applied o to
ing necessary to perform the traversing oper-
ation previous to the firing of the barrels, and

therefore 15 wonld be injurious to the m%!_hm-

ism and to the proper operation of the gun to |

impart 2 contingous rotary motion o the Worm
+, as in that case the barrels weuld bs 1w t?:u:
tm‘*fﬂmnﬂ nm’m(m? aven while being fired, the

firing Op r&tm being also centroiled s..}:; i;_m
r{)iﬁfﬂ“'@n of the shaft H: but it is also desira-
ble to regulate the de r"m“ of turning to which
tie worm &'..x 18 ‘?m_}‘*e@ijﬁd during each rotation
of the shatt 4, bemme? when the gun is 36t to
take tfhe range Of the engmy—say,
vards gisha atfrom the gun— e fravorsing mao-

5,

ioned sliding mech- |

N

the nat & will |
and by ”zém m@m}b the frawe J forward 01'
buckward, as may be required, and with that

apd thus the field in front of the gun

the worm &, it be-

*\"' hondren
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Incereased distaness

“when the epemy’ i§ nearer,

on the wheel gy adjusiable Lh*ll SN

have, thf—“ire.,f@r

&

grapdly-projeciing pins

L 1w Ylb"auﬂ_’-ii by cam
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tion must be larger than when an ensmy who
18, 8%, & thousmzd vards from the gun is o
be reached, as the divergency of the ‘311111& ot
adjunstment will be 01’*emiy increased wi th the
1f is consequently desir-
able to give the gmx more traversing motion
gl less when
farther away from the gun; and for this PUz-
pose I make the few iee: th which I 1}1‘0?1{!&1
H 38l 'g:hd.t 4.
can push auy suitable number of teeth n-
wardly and ont of effoct, ‘um lmvﬁ any {e-
gired number projecting suvwardly and in ef-
fective mosition.- The teetb of fhe wheel g
stotted shanis, that arve con-
nected Oy fmlu:, to the body of the wheel g
or they have i)mwebm, bolts that DRSS ELI‘OH“L
.._adml slots of the wheel g; and in gither case
the said teeth can pe pa&,heﬁ inward, so that
they will ot affect the pinion ¢ or the wheel
b orthey ¢an ba_, brought cubward in ge&r with
the sald pmmu ¢ or wheel 2. Thus when, for
instance, for obiaining o short 3.3.11?*9;, i 18 de-
sivable to us e eight tee s.,h "Jh_ the wiesl g, € hﬂ
SUrpius nu mber of teeth is pushed inward ior
a longer renge. Whis "E}Eli"‘t 0*5’ the mfentmn m
fully shown in 1g. 5 of the drawing.
In line with the bore of each barrel 4 15 ar-
nged a eylindrieal breecix - closer, I, within
h the firing-needle m is contained. Al
Lhﬂ several breeeh-closers I are, by downward-
ly-projecting pins %, 3 e*‘r}eem**e!ﬁ' gonpeacted
with a longitadinally-moy &f‘iﬂﬁ' f‘i"“m& g, which
slides in a!i:u:z frame B. anGé resis iflt.*wfwa 111)-
¢ ¢ of toothed racks o
o, that mesh 1nio tocthed segments g, which
project from a “ﬁﬁia—ﬁls:lft, I, The rock-shafh
and erank connastion
in the reguoisite n BALNET, anil
150 th&
3, and moves the m,#k

e Ty ]

ey

L .......'i..?

Mt vhe shart

toothed seg r:_,tm:ata

o ¥

frame the bresch-closers i L he breech-clos-
ers move in the rear parts of the barvels, and

- .

behind them are arranged in said Doy rels tha

t-U

firing-Hammers M M, Tt"wﬁh are il made in
the form of double-headed [N, ﬂ &b are emnm-
hraced between G hair heads ﬁ}:r _gug H}_}I‘Eﬂg&h
s. Therear ﬁﬂmﬁ i;f EACH .u..m g s ST s

Sl I'""I' ;,-m:

the rear

g shoulder, 7, formed _
y Em contracted
sht

barrel, so that "f_.b wnw T
b}"’ }}I!Shiﬂ”’ Ji‘.fluz_; ammaer M as i
parrel as it 13 1}0%1 bile fo pl,_m.., f_m 2RI, 28 il
wg.,,, 1, in which case o spring will Be-con-
tracied between the frout e a.-_tii of thie hammery
h and the said shonlder & In this pmi?iﬂn
the hammer M is locked by means of a frans-
-b;‘""rh -sliding plate, N that ente ers, through %
slot, e —*a.r r}fm,f% of the barrsls IO B0
ﬂi"’*&ill and stands in front of -the rear head of
the b gmmer. Theplate N i8 notched at proper
intervals, so that when it is laterally moved,
after having locked the hammer, the nol;che..a
will suceessively come in line Wlth the rea

beads of the hammers M, and thus relea 1450 .r;.l_ml

i rear heads and aliow thee prings § to expand.
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and propel the hammers successively "forward 1 Bufom a new carmdne 15 placed in the barrel,

against the firing-pins m in the barrels. I pre-
fer to fire the barrels of the gun suceessively—

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
In order m do this the.
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

barrels successively.

the other barrels will still retain their ham-
‘mers in the cocked position.

hammer of the second barrel, but still lock the
remaining hammers.

side motion of N will release the third barrel |

&c., 50 that thus snecessive firings of the sev

eral barrels will be attained.

The bar N receives itg motion transversely
in the frame B by a lever, «, which is vibrated
by a cam, v, that is mounted upon the shaft

H, the lever having a pin projecting into @
cam-groove of the cam » to receive the requis

site Tllll‘ﬂtlnﬂ maotion from the same. .
It will be obbermd that, by firing the bar-

rels successively instead. ﬁt firing them simul-
taneously, the recml which would he very ma- |
terial in a, mnmltaneou 8 dmelmrge? ig grmtlv.,

reduced—in fact, diminished to such an ex-
tent as to be hardlv pelmphble and that,
nevertheless, by one rotation of the shaft [I |
all the barrels will be discharged, which is flﬂl}
as mueh in the matter of &peed as could be at-
tained were the barrels  all discharged simul-

tm‘EOHS]V dﬁl"m“ one wtatmn of tho wWor Lmﬂ-"

Sll ! ft
The cartridges,

ploded, leave thur shelis within  the breech

parts of the barrels—that is to say, direetly
in front of the breech-closers 1. Thes_,e shells
are, after firing, mthdrﬂ,wn by means of the

mrtrldgere*{tmaLorb O. The extractors are
plates, that are fitted, swhen the breech-closers
i bear agmmt tlle cartridges under said
breech-closers, into slots for mcd in the lower
portions of the barrels or cartridge-chambers,
and they are all counected to a plate or bai,

P, that exteudq transversely under the barrels

1}&1 allel with and in front of the plate or frame
g, hereinbefore referred to. The plate P has
toothed racks e« projecting backwardly, and
meshing into toothed segments w, ﬂ_mt are

mounted upon a rock-shatt, S, hung in the
frame I3,
¢rank-connection, v,

each rotation of the shaft H, the shaft S will
be rocked first Dackward and then forward.
When the shaft 5 15 rocked backward its

toothed segments x carry the bar P also

backward, and thereby take the cartridge-
extractors O backward, and canse them with
thelr prongs at the fronf ends to withdraw the

cartridge-shells, aud to drop them through the

openings that are formed by the backwaud

movement of the extractors m front of them.

A slight addi-
tional motion of the bar N will release the | ence of the expanding ga |
~closers are especially 10@1:.@(1 by means of ‘the
aforementioned bar J;, which, besides its longi-

tudinal ‘motion, is. also cajpa,hle of receiving

A qtlll furthe*r‘ .slw'ht

after they - h*we been ex-

| the latter to move laterally, as described. -
'reeﬂ} above the opénings which are formed

The rock-shatt S is vibrated bv a |
with & cam, 2, that Is|
mounted upou the shatt H, so that, daring

pawl
at the. side of the charﬂmn -11113&,5;.1163 saf-

the extractors are again moved forward 130
form supports for the new cartridge, and.to -

prevent the latter from falling throngh., Af
‘ter the cartridge-extractors hfwe DHeen moved
forward, and the cartridges dropped in froin
above 11p0u them, as herema,fter‘ deseribed,
‘the breech - closers I are moved forward, &Ild |
carry the ca.rtmdge& ahead into the breech

ends of the barrels, and ‘hold them there un--

til fired. Butin order to prevent the breec¢h-
_closers I from yielding backwardly during the.

explosion of the ealtrldgeb under the mﬂu-
ases, the said breech-

transverse reciprocating motion from a ]ever |
T, which i is-pivoted to the frame B, and whu,h

Tas a pin projecting into a- ,groove of a cam,

a?, that is mounted. upon the shaft H. W’heu

| the frame or pl&te J, and with it'each of the
breech-closers, is: 111 its forward position, the
-said plate J is moved sidewise by the lever T,
80 as to carry its projecting arms 0%, shown i in
Yig. 4, directly belind the back edg,e ? of the
-;'Opelidlﬂ& in the barrels, in which the extract-
ors O move when 11bemted
lock the breech-closersT in their forward posi-
tion, and prevent them from being pushed
| backward by the force of the explosion of the

Thearms §® then

cartridges. - After firing, the first motion is 2
transverse motion of the bar J, whereby its

“arms J? are carried clear away from and out
of line of the barrels, allowing the breech-
closers thereupon. to be moved lmbhward and-
the cartridge-éxtractors to follow in the. maun-

ner already shown. The motion imparted to

“the frame J and breech-closers is greater than
that of the cfnrtmdg.,e extractors, so that by the

backward mdétion of the breech - closers the.
hammers may also be erowded back, and their
SPprings contmcted, and- the hammers then
locked in the cocked position lereinibefore
mentioned. The pins # of the breech-ciosers

enter trausverse slots of the plates J, to-allow
-

in the lower parts of the b;u*rels for the recep-

‘tion of the cartridge-extractors are formed in.

the upper parts of said barrels openings for
the reception of car tridges from the charging-
magazine.. This charging -magazine U con-
sists principally of a transver sely-sliding frame
which is, by longitudinal partitions (Z~ &, di-
vided ingo a series of - compartments or ell,uu—
bers, each compartment having the size'nee-
essary for the reception of one mrtmdm&;. in-

termittent transverse rectilinear motion is im-

parted to this charging-magazine U by means
of a pawl, €%, which is actuated by a rocking
lever, V, ‘thnt recelves 1ts motion from & cum,
W, On the shatt 1.  After each dischar ve of
the cartridges in -the bmrelb the (ﬂmrg
ing-magazine U is moved by mefms of said
which enters a toothed rack formed
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ficient to bring one new chambor
tridge over ecach barrel, so that the oar
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, said
charging-magazine is carried against a spring,
72, comtracting said spring, so that, finally,
when ali the chambers of
Zine havea been emptied, it will only be neces-

on} the charging méagazine to enable the said
spring F2to carry the charging-imnagazine back
into its first position.
the pawl from the rack may be made to iake
place automatically by means of a pin, W, Pro-

-

sary to digengage the gawi ¢ from off the rack: ‘
|

magazine, and actuatingthe pawl at the proper
time to release it from the racks, or by any
other means. For supplying the magazine
I use the inverted charging-magazine X, of
the same size and construction substantiaily
as ihe charging-magazine U, but with inverted
supply, as shown. ‘This supply-magazine X 18
fi-led with cartridges, one in each chamber,
and has its lower opetiings closed by means of
two slides, ¢* and 2% The slide ¢* closes, say,
every five alternate chamhbers, and the slide

42 every remaining set of fve chambers, both |

said plates being open, in line with the solid
parts of each other. Whentne supply-maga-

zine X has been placed over the charging-

R

Yy, aﬁimgiﬂ e IJ[anner jﬁ}‘.}.{}t’?}j
= s L

bring its solid portions under ihe solid pPor-
tions of the slide 2*; thereby ihe chambers

that were closed by the slide g% ave all opened |

and their eartridges discharged into the corre-

sponding chambers of the charging-magazine |

U. The slides ¢* and Ak? are then moved simal-
taneously to bring their solid portions under
the chambers that were last empiled, and the
chambers that had been closed by £% are
thereby emptied into the remmaining corre-
spounding chambers of the chargip g-magazine.
The supply-magazine X is theu entirely emp-

tied, and can Lo I'Gmcwe{i from the ebaroiung- |

the charging-maga- |

This disengaging of |

jecting from the side of the upper chargiing- |

_ it-3s only.
necessary first to draw the side g 30 as 10

and ear- | magazine U, leaving the same in condition to

charge the barrels five times ov more, if &
larger number of chambers is provided 130
said charging-magazine for each barrel. N

1 elaim as my invention—

1. The combination of the tail-screw F with
the swivel-cap b, and with the dovetail atbacl-
ment e of the nut 4 of the fraversing appa-
ratus, substantially as specitied. )

2. The working-ghaft H, carrying the ad-
justable wheel ¢, and combined with the pin-
ion 4, toothed wheel k. and fraversing worm
G, for operation substantially as described. 3

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

4. The lateraily-movable bar N, arranged
in a machine-gun so that it enters the barrels
to lock the firing-hammers M in the manner

“described, and notehed atb intervals to cause
the barrels to be fired suceessively and 1ot

simultaneously, as set forth.

5. The bar J, combined with the breech-
closers I and with mechanism whereby 1t 15,
moved backward and forward, and alse laier-
ally, to earry the breech-closers into the proper
positions and to lock the same during the fir-
ing operation, as speciiied. |

5. The combinatien of the supply-magazine
X, subdivided as deseribed, and previded witlh
the slides ¢ and A2, with the charging-maga--

' zine U, which is also subdivided and has an

intermitfent rectilinear motion. substantially
2s and for the purpose hereinbefore described
and sef forth. - o
7. The combination of the cartridge-maga-
zine U, which is subdivided into ebambers,
with 2 series of barrels, A 4, haying openings
beneath a number of said chambers, and witn
a pawl, €%, and actuating-lever V, all arran oot}
so that the magazine will be above the barrels
and drop the cartridges into the same, substan-
tially as described. .
WILLARD B. FARWELL
Witnesses: |
A. V. BRIESEN,
E., C, WEBE.
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