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UNITED STATES PATENT OFFICE. 
WiLLARD B. FARWELL, OF NEW YORK, N. Y., ASSIGNOR TO THE FARWELL 

GUN COMPANY. - " . . . . 

IMPROVEMENT IN MACHINE-GUNS. 
Specification forming part of Letters Patent No. 154,596, dated September 1, 1874 ; application filed 

April 13, 1874. . . . . . . . . . . . . . . . 

To all whom it may concern: 
Be it known that I, WILLARD BRIGHAM 

FARWELL, of New York, in the county of New 
York and State of New York, have invented 
a new Improvement in Machine - 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; the present invention consist 
ing more particularly, in a new arrangement 
of mechauism for feeding the cartridges 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 trayers 
illg it. 
By the present invention the mechanism, 

described in my aforesaid Letters Patent is 
greatly simplified, and greater efficiency of 
operation obtained; the most important fea 
ture of the invention being in the new feeding. 
apparatus, and in the traversing mechanism, 
by which the range or sweep of the gun is, 
with mechanical absolute certainty, adjusted 
after each firing in a new direction, 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 
ammunition need be carried with a gun, and 
that consequently the cost of transporting 
ammunition is immensely ireduced. In connec 
tion with a series of barrels, which arearranged 
horizontally side by side, this traversing-- 
mechanism is eminently valuable, because 
thereby the range of each barrel is changed 
at each new adjustment 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, because all the 
barrels are only fired when they vertically 
have the axis of the longitudinal pivot around 
which they turn. . . . . . 

in the accompanying drawing, Figure 1 rep 
'esents a longitudinal vertical section of my 

improved machine-gun, the section being 
taken through one of the barrels. Fig. 2 is a 
rear view of the same, partly in section, the 

the gun. 

plane of section being in line, with the axis of 
the tail-screw. Fig. 3 is a vertical transverse. 
section on the line of the operating-shaft H; 
Fig. 4, a top view of the mechanism below the 
barrels. Fig. 5 is a detail face view of the 
toothed traversing-wheel, on the working 
shaft; Fig. 6, a detail side view of the notched 
bar for locking and disengaging the hammer; 
and Fig. 7 a top view, partly in section, of 

Similar letters of reference indic 
sponding parts in all the figures... . . . 
AAA in the drawing are the barrels of the 

gun, which are arranged side by: side, and 
mounted on a frame, B, which has trunnions 
CC, that are supported in the gun-carriage 
ID, a suitable turn-table, E, being interposed. 
between the gun-carriage and the frame that 
receives the trunnions, to allow for adjusting 
the gun laterally by the traversing mechan 
ism, hereinafter more fully described... F, is 
the elevating and depressing screw, working 
in a nut, a, that is sunk into the carriage D, 

e, corre 

the upper end of said screw entering a cylin 
drical cap, b, that supports the rear or breech. 
end of the frame B, so that by turning the 
tail-screw F the frame B will be vibrated on 
the trunnions C and the barrels. AAthereby 
set at a suitable inclination, according to the 
range which it is desired to obtain. The trav 
ersing mechanism consists principally of a 
worm or screw, G, which has its beariigs in 
the back portion of the frame; B, and passes 
through a nut, d, which is, by a longitudinal 
dovetail-shaped projection, e, connected With 
the cap b, hereinbeforementioned that is to 
say, the dovetaile enters a corresponding 
groove in the upper part of the cap.h. The 
dovetail connection e allows the nut.d to slide 
longitudinally on the cap b, so that,thus Whell 
the tail-screw Fis worked the change of inclina 
tion is transmitted to the back part of the 
frame B through the longitudinal spontaneous 
motion of the hut d on the cap.b--that is to 
say, provided that the axis of the Worm G is 
brought vertically above and in lipe with the 
axle of the tail-screw F when the barrels A are 

  



all in a horizontal position. Then it is evident 
that if the muzzle ends of the barrels are to 
be pointed downward by the elevation of the 
cap is the axis of the worn G will be dis 
placed farther backward, whereas the said 
worm will be displaced farther forward when 
the muzzles of the barrels are pointed u 
wardly, 3-ni, the aforenaeatioed sliding in ech 
aais; it betwee: the nat d and cap b is to en 
able the screw G to e thus displaced for 
Wardly or backwardly in accordance with the 
direction in which the harrels anay live painted. 

It will be obseived that by the dovetail con 
nection with the cap is the art d'is also pre 
yeated from being laterally dispiaced. 

In the back part of the frame B is hung 
trains versely a horizontal shaft, 1, wirieh has 
its cratic fat one end, so that by mea is of 
said crank, it may be revoived for operating 
the gun. At one end of the shaft. Ei is fitted 
upon the same a toothed wheel, g, which, by 
a suitable clutch-lever, can be moved leagti 
wise on said shaft, to be thrown in gear, either 
with a tootied wheel, l, or with a pinion, i. 
When, by sliding it on the shaft ki, the wheel 
g is thrown in gear with the toothed wieel h, 
said toothed wineet being mounted a on the 
shaft of the worm G, the the said worn will 
be revolves in a direction opposite to that it 
which tiae shaft. His being revolved by meals 
of the erak f. Bit when the wheel G is 
thrown into gear with the pinion i, said pit 
ion turning ioose on a suitable arbor, i, then 
another piision, l, which is connected with i. 
will mesh into the teeth of the wireei is aid 
cause the Worian G to revolve in the same di 
rection in which the shaft H is being turned 
by means of the citatik f. This, by merely 
shifting the wheel g on the shaft i, the rota 
tion of the worn G may be reversed at pleas 
are. By rotating tie worn G, the nut it will 
affect the worm-thread thereof, so as to dis 
place the worn, as it is being titlined, laterally, 
and thus traverse the entire frame B, with all 
its appeiidages, and consequently also the lar 
reis. After tié gun has been traversed in 
9ne direction, it cala, by shifting the wheel i, 
be readily traversed in the opposite direc 
tion, and thus the field in front of the gun 
can be swept at pleasure. The wheei g is 
to be provided with a limiteti nurner of 
teeth only, so that an intermitterit '9tary mo 
tion wiil only be applied to the worn G, it be. 
ing necessary to perfor the traversing oper 
ation previous to the firing of tie barrels, and 
therefore it would be injurious to the neclan 
isn and to the proper operation of the, guila to 
impart a continuous iotary is ?tion to the worn. 
G, as in that case the iarrels would be in tie 
traversilag inction, ever, while being fired, the 
firing operation being aiso coats oiled by the 
rotation of the shaft. ii; but it is also tiesira 
ble to regulate the degree if triling to which 
the "voira G is subjected dating each rotatio. 
of the shaft. H., because, wine the guin is set to 
take the range of the eneity-say, weih indire;i 
Saris distait frcia the gia-ii, 2 traversing 
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tion must be larger tian wine an einemy who 
is, say, a thousaid yards from the guii) is to 
be reached, as the divergency of the angle of 
adjustment will be greatly increased with the 
increased distances. It is consequently désir 
able to give the gun in ore traversing notion 
when the enemy is nearer, and less when 
farther away from the gan; and for this pur 
pose nake the few teeth which provide 
on the wheel g adjustable therein, so that 
can piasis a lay suitable in Iihiber of teeth ill 
(kariy and ?i; f, of effect, and leave any tie 
sired number rejecting {{twardly as?iiia ef. 
fective position. ihe teeth of the wheel g 
have, therefore, siotted shari is, that are coil 
nected by bolts to the body of the wheel g; 
of 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 that 
they wili not affect tie pinion i or the wheel 
h; or they can be pi'ought, cityard in gear with 
the said pinion i or wheel i. This when, for 
instalace, for obtaining a short range, it is de 
sirable to use eight teeth by the wealt, the 
surpius n timber of teeth is pushed inward for 
a ionger r"-inge. This part of the invention is 
fully shown in Fig. 5 of the rawiing. 

In line with the bore of each barrel A is ar. 
ranged a cylindirical breech - closer, , within 

hiii) the firing-needle #2 is contailed. A 3. 
the several breech-closers i are, by downward 
ly-projecting pins , espectively, corrected 
with a longitudinally-movable frariae, 3, which 
slides in the frare i3. and rests liaisy &e: a)- At Via 

Wardly-projecting is g g of too tiei racks o 
o, that mesi) into toothed seggierisp, which 
project from a roci-skaft, L., A'ize rock-shaft 

is Yibrafied y cata and eraik 3&ieset, 
with the saft i, ii, the regitisite agile, and 
wie. vibrated it is parts its notion to the 
tooined segi sents p, and loves the racks o, 
and by their inea is tie raiz;83 forward or 
backward, as aay be required, and with titat 
frare the breech-ciosers . The breech-gios 
ers move in the rear parts of the barrels, aid 
behind them are arranged it said barrels the 
firing-hainners Yi Yi, which are al}. Tsaatie in 
the fortin of double-headed iiis, tita, i, ar; emi 
braced between their heasis by spiral springs 
8. The rear éic feach springs :, it is agaiast; 
a slot ider, i, fried in the rear part of the 
barrel, so that the Spring asy & 20jatra.{te?t 
by pushing tie i.a.in)hiel Yi 3.s. i2.s inack in ille 
barrel as it is possible to jusi, the 3:iiie, as i. 
Fig. i., it which ease the Sprig will he goi 
tracted between the firotai eat of life annex 
Mi and the said shoalier t. ii) this position 
the aâmner i is jocked by Beans {f a trans 
versely-sliding iai.e., N, that enters, throi:gh a 
slot, 2.4 reai parts of the barrels front; ii). 
i.e3 til, aid standis in front of the rear head ()f 
the traininer. The plate N is notched at proper 
is tervals, so that when it is laterally moved, 
after having locked the hammer, the notches 
will successively come in line with the rear 
heads of the hammers M, and thus release said 

: rear heads and allow the springs 5 to exit; i. 
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and propel the lhammers successively forward 
against the firing-pins in in the barrels, pre 
fer to fire the barrels of the gunsuccessively 
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. In order to do this the 
aforementioned notches in the plate N are so 
placed that when the notch 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 han 
ners in the cocked position. A slight addi 
tional motion of the bar N will release the 
hammer of the second barrel, but still lock the 
remaining hammers. A still further slight 
side motion of N will release the third barrel, 
&c., so that thus successive firings of the sev. 
eral barrels will be attained. 
The bar N receives its motion transversely 

in the frame B by a lever, t, which is vibrated 
by a cam, v, that is mounted upon the shaft 
H, the lever it having a pin projecting into a 
cam-groove of the can to receive the requi 
site vibrating motion from the same. 

It will be observed that, by firing the bar 
rels successively instead of firing them simul 
taneously, the recoil, which would be very ma 
terial in a simultaneous discharge, is greatly 
reduced-in fact, diminished to such an ex 
tent as to be hardly perceptible; and that, 
nevertheless, by one rotation of the shaft EI, 
all the barrels will be discharged, which is fully 
as much in the matter of speed as could be at 
tained were the barels all discharged simul 
taneously during one rotation of the working 
shaft. 
The cartridges, after they have been ex 

ploded, leave their shells within the breech 
parts of the barrels--that is to say, directly 
in front of the breech-closers . These shells 
are, after firing, withdrawn by means of the 
cartridge-extractors O. The extractors are 
plates, that are fitted, when the breech-closers 

bear against the cartridges under said 
breech-closers, into slots formed in the lower 
portions of the bal'rels or cartridge-chambers, 
and they are all collected to a plate or bar, 
P, that extends transversely, under the barrels 
parallel with and in front of the plate or frame 
g, hereinbefore referred to. The plate P has 
toothed racks 20 projecting backwardly, and 
meshing into toothed segments ic, that are 
mounted upon a rock-shaft, S, hung in the 
frame B, The rock-shaft S is vibrated by a 
Crank-connectioli, ;), with a cam, &, tihat is 
mounted upon the shaft H, so that, during 
each rotation of the shaft H, the shaft S will 
be rocked first backward, and then forward. 
When the slaft S is rocked backward its 
toothed segments a carry the bar P also 
backward, and thereby take the cartridge 
extractors O backward, and cause them with 
their prongs at the front ends to withdraw the 
cartridge-shells, and to drop them through the 
openings that are formed by the backward 
novement of the extractors in front of them. . 

Before a new cartridge is placed in the barrel, 
the extractors are again moved forward to 
forin supports for the new cartridge, and to 
prevent the latter from falling through. Af. 
ter the cartridge-extractors have been moved 
forward, and the cartridges dropped in from 
above upon them, as hereinafter described, 
the breech - closers are moved forward, and 
carry the cartridges ahead into the breech 
ends of the barrels, and hold them there un 
til fired. But in order to prevent the breech 
closers from yielding backwardly during the 
explosion of the cartridges under the influ 
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 capable of receiving 
transverse reciprocating motion from a lever, 
T, which is pivoted to the frame B, and which 
has a pin projecting into a groove of a cam, 
a, that is mounted upon the shaft H. Wheli 
the frame or plate J, and with it each of the 
breech-closers, is in its forward position, the 
said plate J is moved sidewise by the lever T, 
so as to carry its projecting arms b°, shown in 
Fig. 4, directly behind the back edge of the 
openings in the barrels, in which the extract 
ors O moye when liberated. The arms l’ the 
lock the breecl -closers I in their forward posi 
tion, and prevent them from being pushed 
backward by the force of the explosion of the 
cartridges. After firing, the first motion is a 
transverse motion of the bar J, whereby its 
arms l are carried clear away from , and out 
of line of the barrels, allowing the breech 
closers thereupon to be moved backward, and . 
the cartridge-extractors to follow in the main 
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 
halame's may also be crowded back, and their 
springs contracted, and the hammers then 
locked in the cocked position hereini before 
mentioned. The pins in of the breech-closers 
enter transverse slots of the plates J, to allow 
the latter to novelaterally, as described. Li 
rectly above the openings which are formed 
in the lower parts of the barrels for the recep 
tion of the cartridge-extractors are formed in 
the upper parts of said, barrels openings for 
the reception of cartridges from the chal'ging 
magazine. This charging -inagazine U co 
sists principally of a transversely-sliding frame 
which is, by longitudinal partitions did, di 
vided into a series of compartments or cham 
bers, each compartment having the size nee 
essary for the reception of one cartridge. In 
termittent transverse rectilinear motion is in 
parted to this charging-magazine U by means 
of a pawl, e, which is actuated by a rociting 
lever, W, that receives its motion from a cam, 
W, on the shaft H. After each discharge of 
tle cartridges in the barrels, the charg. 
ing-magazine U is noved by means of said 
pawl, which enters a toothed rack formed 
at the, side of the charging-magazine, staf. 



ficient to bring one new chain bar and car 
tridge over each barrel, so that the ear 
tridge in said chainber may be dropped into 
the barrel upon the cartridge-extractor to be 
pushed into place by the breech-closer. Dar 
ing the motion which is imparted to the charg 
ing-magazine U by means of tie paw, said 
charging-magazine is carried against, a spring, 
f', coiliigacting said spring, so that, finally, 
when all the chambers of the cinarging-maga 

is 498 

magazine U, leaving the same in condition to 
charge tie yarrels five times or anore, if a. 
larger anoer of chainabers is provided in 
said charging-magazine for each barrel. 

claim as my invention 
i. The combination of the tail-screw F with: 

the swivel-cap , and with the dovetail attach 
ment e of the aut d of the traversing appa 
ra, as, stabstaitially as specified. 

2. The working-shaft H, carrying the ad 
zine have been emptied, it will only ie neces- justable wheel it, and cofabined with tie pin 
sary to disengage thé" 
on the charging guagazine to eatie the said 
springf' to carry the charging-inagazine back 
into its first position. This disengaging of 
the pawl front the rack may be made to take 
place automatically by means of a pin, he, iro 
jecting from the side of the upper chargilig 
Zaagazine, and actuatig the pawl at the proper 
time to release it from the racks, or by any 
other means. For sit piplying the magazine 
use the invested charging-magazine X, of 

the same size and construction sista.j:tiaiiy 
as the charging-magazine U, but witi inverted 
supply, as shown. This supply-magazine X is 
filed with cartridges, one in each chamber, 
and has its lower openings closed by means of 
two slides, g and h°. The slide g’ closes, say, 
every five alteriate cita}} ters, aid the slide 
h” every reiraaising set of five (iaijiers, both 
said plates being opera, in iiie Wii: the solici 
parts of eacii (tiei. Wei tie supply-Inaga 
zine X has been piaced over the charging 
imagazine.U. in the laster show), it is only 
necessary first to draw the slitie g’so as to 
bring its solid portion as tander the soliti per 
tions, of the slide h; thereby the chambers 
that were closed by the side g are ail opened 
and their cartridges discharged into the corre 
sponding chambers of the ciharging-magazine 
U. The sides g° and hare then moved simul 
taneously to bring their solid portions under 
the chambers that were last emptied, and the 
chambers that had been closed by i° are 
thereby emptied into the remaining corre 
sponding chambers of the ciharging-nagazine. 
The supply-magazine X is the entirely emp 
tied, and can be removed from the charging 

awi frog of the rack ior. 3, toothed wheel i. and traversing worm 
G, for operation substantially as described. 

3. The wheel g for transipitting the travers 
ing inotion, made with sliding teeth that ca: 
be drawin inward out of effect or pushed out 
ward, as and for the purpose described. 

4. The iaiteraily-movable bar N, arranged 
in a machine-gun so that it enters the barrels 
to lock the firing-iaminers i. in the laanne' 
described, and notched at it: tervals to cause 
the bairrels to be fired successively and iot 
simultaneously, as set forth. 

5. The bar J, combined with the breech 
closers and with mechanis?r whereby it is. 
moved sackward and forward, and aiso later 
aliy, to carry the breech-glosers into the 'oper 
positions and to lock the same during the fir 
ing operation, as secified. 

5. The combination of the supply-magazine 
X, sabdivided as described, and provided with 
the slides if and it', with the charging-inaga 
zine U, which is also subdivided and has an 
interinittent rectilinear notion, substantially 
as and for the purpose herean before described 
and set forth. . 

. The combination of the cartridge-maga 
zine U, which is subdivided into chambers, 
with a series of baggeis, A.A., having openings 
beneath a number of said ciambers, and with 
a pawi, e, and actuating-iever W, all arrangeti 
so that the magazine will be above the barrels 
and drop the cartridges into the sane, substani 
tially as described. . 

WLLARD. B. FARWEL. 
Witnesses: 

A. W. BRESEN, 
E. C. WEBR. 

  


