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UNITED STATES

PaTeENT OFFICE.

FRANK M. GARLAND, 'QF' NEW IAVEN, CONNECTICUT.

AUTOMATIC MACHINE-GUN.

SPECIFICATICN forming part of_ Letters Paﬁent No. 669,236, dated March 5, 1901.
Application filed February 16, 1800. Serial No, 5,499, \No model.s

To all whoin it may concermn:

Be it known that I, FRANK M. GARLAND, &
citizen of the United States, residing at New
Haven, in the county of New Haven and State

of Connecticut, have invented certain new.

and useful Improvements in Automatic Ma-
chine-Guns, of which the following is a speci-
fication, reference being had therein to the
accompanying drawings. B

My invention relates to improvements in
automatic machine-guns, and hasespecial ref-
erence to that class of machine-gunsin which

the mechanism is actuated by the recoil of |

. the barrel. :

5

20
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It is one objeet of iny invention, among
other things, to construct a gun of this char-
acter having variable means connected .with

the breech-block mechanism for regulating

and controlling the speed of movement there-
of, so that the eartridge may be pushed home

“and the gun loaded at any desired speed.

It is a further object of my inveuntion to
perform the.necessary operations required

with the fewest possible parts, which shall be

o grouped as to oceupy the smallest. possible
space and be designed so as to be econonic-
ally constructed and readily assembled..

Tn the machine-gun hereinafter deseribed

" the barrel is mounted in a ease and conneet-

40
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ed with a piston which is movable within a
fluid-chamber, the flow of fluid therein being
controlled so that the barrel will recoil at a
predetermined speed. Rotatably mounted

within the case beneath the breech end of

the barrelisasleeve conuected by lever mech-
anism with the breech-bloek. As the barrel
recoils the breech-block mechanism is car-
pied rearwardly therewith and through the
said lever mechanism imparts a partial rota-
vion to the said sleeve against the action of a
springinclosed therein. Attheextremerear-

‘ward limit of moevement of the barrel a pawl

engages with a noteh in said sleeve and holds
it against a return movement. When the
foree of the recoil is spent, the barrel is moved
forward again by u spring, which forward
movement actuates the lever mechanism, 8o
that the breech-block wechanism is moved
rearwardly again to its rearmost position aud
while so moving withdraws the cartridge
from -the barrel. Pivotally secured within
the ease is a laterally-moving carrier which

receives the cartridges from a magazine sepa-
rably attached to the case and presents them
to the breech-block mechanism. As the
breech - block mechanism reaches snbstan-
tially its rearmost position the carrier is
foreed outward a sufficient distance to admis
a cartridge into the case, which drops upon
a latch-lever secured to the carrier and re-
leases the same. The carrier being now free
is swung inwardly by a spring, and a new
cartridge is pushed in between.the extractor-
fingers_and is there heid, at the saine time
forcing out the empty shell, which is disen-
gaged through the case. The inward move-
ment of the carrier actuates the pawi, before

‘veferred to, so that it is released from the

sleeve when the new eartridge has been fixed

‘in the extractor-fingers, and the spring then
_returns the said sleeve to its original posi-

tion, which through the lever mechaunism car-
ries the breech-block forward and forees the
cartridge home. Connected with thespring-
sleeve is a piston movable within a Huid-
chamber connected by parts with an auxiliary
fluid-chamber. Thespeéd of the returninove-
ment of the sleeve is determined by the flow
of flnid from the fluid-chamber to the aux-
iliary chamber, and vice versa, the size of the
part for the fluid eontrol being variable by
means of a device actuated frow the rearend
of the gun. The breech-block mechanism is

60
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self-locking and constructed so thatit.moves .

forward without rotation untila part thereéof
enters the breech end of the barrel, when
through an interrupted screw connection the
same is rotated and locked in the breech of
the gun. Thisrelieves the breech-block and

lever mechanisms from the force of the ex-
plosion,

greatly lessening the weight of the gun.
Referring to the drawings, in which like

numerals designate like parts in thérmseveral

views, Figure 1 is a side elevation of the gun,

-having a portion thereof broken away. Fig.
Fig. 3

2-is a rear view .without the mount.

and hence I am enabled to consfruct,
these parts of very light material, thereby.

85
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is a side elevation of the rearend of the range-
adjusting devices, being partly in section.
Fig. 4 is a view of the interior mechaunisms
with the case shown in section.. Fig. 5is a
detailed view of the fluid-chamber and the
adjacent parts for controiling the speed of

a
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movement of the breech-bloek mechanismn.
Fig. 6 is & transverse section of the case upon
line A Bof Fig. 4, Fig. 7is atranaverse sec-
tion of the gun uponline C D of Fig. 4. Fig.
8 is a transverge section of the gun upon line
E F of Fig. 4. Fig. 9 is a side elevation of
the hand-lever and spring-bolt. Fig. 10is a
.side elevation of the breech-lock levers, show-
ing their relative positions when the barrel is
5 inits rearmost position—that is, when it has
made its full recoil. Fig. 11 is a side elova-
tion of the breech-lock levers, showing their
" relative positions when the barrel has been
.moved forwardly after the recoil with the
breech-block mechanism in its rearmost po-
sition. Fig. 12 is'a plan view of the levers
and the sleeve. Fig. 13 i3 a rear elevation
of the barvel-strap. Fig. 14 is a fragmentary
- plan view of the shoulder-piece and the mech-
o aniswo for varying the area of the port con-
".mecting the breech-block fluid-chambers. Fig.
A5.is, a3 fragmentary sectional view of the
shoulder-piece looking from the rear, show.
ing its interior mechanism. Fig. 164s a plan
view of the carrier. Fig. 17 is-an elevation
thereof looking from the center of the case
and being partly in section. Fig. 18 is a side
slovation of the latch-lever and a portion of
the case. Fig. 19 is afragmentary view of
the pawl mechanism. Fig. 20 is a fragmen-
tary elevation of the pawl.. Figs. 21 and 22
are rear and side secticnal elevatious, respec-
tively, of the extension-case. Fig. 23 is a side
olevation, partly in section, of the breach end
of the gun-barrel with the breech-frame at-
tached 1kereto and the bresch-block mechan-
ism shown in its loaded position. Fig. 24 is
aplan view of the sear and she pin upon which
- 1t is mounted. Fig. 28 is a perspective view
of one of vhe extractor-fingers. Fig. 26 is a
. plan view of the Lreech-block mechanism, the
. .parts beiug in the relative positions occupied
“by them while traveling lengthwise in the
“hireech-franie, the apper extractor-finger be-
ing removed. Fig. 27 is an slevation of the
Bbresch -.bloek frame locking from the rear
end.  Hig. 28 is a rear elevation of the rota-
‘sor. . Big. 29 is a rear elevation of the lock-
ing-bolt. -~ Fig, 30 is a rear elovation of the
¢ Faee-bolty and Fig. 31 is a rear elevation of
-the firing-pin. _
- Inthe deawings the nmmeral 1 designates
1he case, which in eross-section is substan-
sialf) an inverted- U -shaped shell at the rear
end and within the forward end of which the
bareel 2 is inovably mounted, the rear end
eontaining tho feeding, loading, and firing
mechanistus,  The exact shape or contour of

the case is immaterial, as iy is possible to

50 make lbof any desired form withinmy inven-

$ion. - Attached to the barrel near its brecch
oud by thie pins 4, Fig. 15, is 2 strap 3, and
movable in a Auid-chamber 5 within the case 1
isa piston &, the rear end of the piston-rod 7
therswith belng threaded in the
atrap 3. Theendsofdhe fuid-ch .
‘closedateither ond by snituble past

5]

8 and 9, of any preferred construction, to pre-
vent the escape of the fluid. - Hxtending lon-
gitndinally in the sides of the bore of the
chamber 5 are a plurality of channels 10 of
varying depths and terminating near the ends
of the c¢haiber and through which the fluid
passes from oune side of the piston to the other
as ib moves withiu the chamber. The for-
ward end of the piston-rod 7 is surrounded by
a spring 11, which abuts at one end against
the e¢ollar 12, held upon the said pistoun-rod
by the nut 18 and the other end of which
abuts against the packing-gland 9, the whole
being inclosed by a casing 14.  As the barrel
recoils by the foree of the explosion the pis-
ton is drawn rearwardly within the chamber
5 and the fluid passes from the rear side of
the piston to the front side through the chan-
nels 10, permitting the barrel to recoil at a
spead which is determined by the size and
area of these channels. As the channels 10
do not extend to the ends of the chamber,
(see Fig. 4,) the fluid in advance of the pis-
ton does not enter the said channels when the
piston covers the channel ends as it does when
nearing the limit of it$ movement, so thas
a portion-of “the fluid will always be left in
the chamber and against which the piston
cushions. This prevents any shock or jar
upon the paris being transininted by the re-
coil of the barrel. The chaunels 10 are deep-
est midway belween the ends of the chamber.
Hence more flaid passes frem one side of the
piston te the other when the stroke of the pis-
ton is about one-half completed, and during
the last part of the stroke, as less and less
flaid is forced from one siGe of the piston to
the other, the speod of the barrel is checked
until the piston reaches the ends of the ehan-
nely, when it is brought to a full siop against
& flaid eushion.  Asthe barrel recolls the pis-
ton-rod 7 is drawn rearwardly and the spring
11 is ‘sompressed; bub as soou as the foree of
the recoil is spent the expansion of the spring
11 moves the piston 6 forward again and
through the strap 8 the barrel is veturned to
its original positiou, '
Secured rigidly to the rear end of the bar-
rel 2 is the breech-block frame 15, which isso
constructed with two parallel arms which ex-
tend horjzontally in rear of the barrel, being
joined at their ends by the wie-bars 16 17.
The method of attaching the breech-frame
to the barrel is not material to my invention;
but the particalar method illustrated by e
comprises a eircular head 18 upon one end of
whe breech-block frame litted over the breech
end of the barrel and having screw-threads
around the outside corresponding witha num-
ber of serew-thireads arouud the breech end of
the barrel and an interiorly-threaded slesve
19, surrounding both the head 18 and the
breech end of the barrel, -
Movable longitudinally between the paral-
lel arms of the breech-block frame 15 is the
bresch-block mechanism, which includes a
fmge-bols 20, having a cenirval bore 21 thore-
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through and within which the firing-pin 22 is
actuated, the rear end of the bore being elosed
by a plug 28, having a tapered threaded body

" in engagement with an interior thread in the

w

IO

said bore.

Through the head portion of the face-bolb
from front to rear are the two slots 24 24, car-
rying the extractor-fingers 25 25. The ex-
tractor-fingers (see I'ig. 55) are provided with
a lip 26, which projects in front of the face-
bolt, an ear 27 upon either side, which enters

. a recess 28 in the face-bolt, a spring-shield

i5
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29, between which and the shoulder 30 upon
the face-bolt are n plurality of ““Belleville”
springs, and a lip 31, which projecss from the
outside of the said extractor-fingers into a re-
cess or spline 32 in the barrel and a corre-
sponding recess or spline 32* in the arms of
the breech-frame, both of which splines are
in line with each other and form a continu-
ous unbroken recess. The engageinent of the
lip 31 with the recesses 32 32° holds the face-
bolt against rotation, ‘
Surrounding the shank of the face-bolt and
movable lengthwise thereon is a rotator 33,
having recesses 34 34 in the top anrd bottom
thereof and into.which project the guideways
35 35 upon the opposing faces of the arms-of
the breech-block frame. A stud 36 projects

laterally from one side of the rotator and is

engaged by the socket 79 in the breech-block
lever 37. : -

Upon the shell of the rotator a male thread
38 is cut, having a long easy pitch of, say,
about one turn to eight inches, which engages
with the female thread 39 in the bore of the
loeking-bolt 40. : ,

Between the head of the face-bolt 20 and
the rotator 83, being supported at its forward
end by the shank of said face-bolt, (see Fig.
23,) is the locking-bolt 40, having a hollow
shank portion with an interior thread 39 of
the same piteh as the thread upon the rota-
tor, and a head portion 41, upon the outside of
which is a plurality, preferably four in num-
ber, of threaded projections 42, corresponding
with a like number of threaded projections in
the breech end of the gun-barrel.

The numeral 22 designates the firing-pin,
the head of which isof substantially the same
diameter as the bore 21, it being held against
rotation therein by the ears 43 43, which pro-
jeet into the splines 44 44 in the face-bolt.
‘An interrupted exterior thread 45 apon the
shank of the firitig-pin admits of a quiek and
a locked engagement of the firing-pin in the
firing-pin head 46, which has a corresponding
interrupted interior thread within the ceutral
hub thereof. The firing-pin head 46 is pro-
vided with recesses in the top and bottom
tliereof, which havea sliding engagement with
guidéways 3535, A sear47issecu red within

an opening 48 in the lower arm of the breech-
block frame apon a pintle.49 and is provided
with rocker-arms 50, cut away at 1638 to per-
mit a yielding movement of the upper parts
thereof, eateh-arms 51, and an operating-arm

~of the case 1.

52. " Fixed to the rear end of the case 1isa
pistol-grip 54, and pivotally secured therein
is the finger-lever 55, to the upper end of

‘which is attached the sear-bar 56, which is
‘flattened and drawn out very thin at its for-

ward end, where it abuts against the operat-
ing-arm 52 of the sear. The-sear-bar 56 is
supported near its front end by the wall 57
(See Figs. 8 to 19.)

in Iig. 23 the. breech-block mechanism’ is

3

70

75

shown in its closed or firing position, with the -

firing-pin held by the sear preparatory to fir-
ing. In this position the front face of the

rotator 33 is flush with the rear faee of the-

head of the locking-bolt 40 and the front of
the face-bolt is lush with the rear face of the
bore-tube 53 within the barrel, the threaded
projections 42 upon the locking-bolt having

-engagement with the threaded prejectionsin

the breech end of the barrel. By pressing
the finger-lever 55 the sear-bar 56 is pushed

-forward and the sear is rocked npon the pin-

tle 49 and the eatch-arms 51 released from
the notches 158 in the firing-pin head. The
coil-spring 538, surrounding the shank of the
firing - pin, which has been held in a com-
pressed position by the sear, is now released,
and its expansion carries the firing-pin for-
ward, the point of which strikes the primer
of the cartridge and discharges the same.
After the gun bhas been fired the rotator is
drawn to the. reir by the lever. mechanism
through its connection with the stud 36, mov-
ing between the guideways 85 and sliding
over the shank of the face-bolt 20.. The back-
ward movement of the rotator, which it will
se remembered is held agaiust rotation, im-
parts a slight rotary movewment to the lock-
ing-bolt about its axis and disengages the
threaded projeetions 42 upon the locking-bolt
from the threaded projections in the breech
ot the barrel, permitting the locking-bolt and
rotator to inove backwardly together, the
extractor-fingers withdrawing the cartridge-
shell trom the barrel.  The head of the plug
23 forms a stop for the rotator, aud therefore
limits the amouut of votation that can be
given to the locking-bolt. = All of the parts
excepting the rotatoryemainstationarvy while
the locking-bolt is being unserewed from the
breeeh of 1he gun and until the rotator strikes
the head of the plug 23, when all of the parts
move in unison. When unscrewed, the pro-
jections 42 upon the locking-bolt are opposite
the recesses between the projeetions in the
breech of the gun, and vice versa, the line' A
B of Fig. 29 being then vertical. The firing-
pin head 46 is also pushed rearwardly by the
plug in its backward movement. A plan view
of 1he parts in their relative positions when
movitig in the breech-block frame is shown in
Fig. 26. Between the rotator and locking-
bolt « coil-spring 59 is inserted which nor-
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mally thrusts the same apart and reduces ma-

terially the friction between the thredds of
the locking-bolt and those in'the breech end
of the barrel, when the said loeking-bolt is
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being rotated, as it counteracts the pull of the
rotator. This spring is of sufficient strength
to hold the front end of the face-bolt tightly
against the rear end of the barrel-tube while
the loeking-bolt is being rotated, and thus
reducing the sliding friction between the
threads to practically nothing, insuring there-
by an easy movement of the locking - bolt
within the breech end of the barrel. When the
backward stroke or the breech-block mechan-
ism is about ecompleted, the rear ends of the ex-
tractor-fingers abut against pins 60 60 in the
breech-block frame, which push the extrac-
tor-fingersforward,compressing the Belleville
springs and releasing the cartridge,whieh can
now be removed and a new one inser At
the beginning of the forward stroke the ex-
tractor-flngers are released from the pins 60
60 and the cartridge is held rigid against the
front of the face-belt. All of the parts move
forward together until the catch-arms 51 51
of thesearengage with the notches 158, which
hold the firing-pin head against further for-
ward movement until released -by actuating
the sear, as before deseribed.  The balance
of the breech-block mechaiiism continues its
forward movement until the cartridge is
pushed home in the gun-Larrel. The face-
bolt now remains stationary and the rotator
continues its forward movement alone, which
additional movement rotates the locking-bolt

wbout its axis, and the threaded projections

thereon engage with those within the inte-
rior of the breech of the barrel, as before de-

seribed, locking the face-bolt and all of the

parts together and furnishing a vigid unyield-
ing backing to sustain the force of the ex-
plosion of the cartridge. The movements of
the breech-Dblock lever and the rotator are
comploted as the front face of the rotator
is brought up flush with the rear face of the
locking-bolt head.

Recesses 61 are cut in the bottom of the

- face-bolt and the locking-bolt to permit the

45

-same to slide over the arms of the sear.

In
the bottom of the rotator the recesses 62 are
not cut entirely through from front to rear,

_batrterminate midway of its length to per-

50

mit the sear to be actuated when the rotator
is home, as illustrated in Fig. 25.  Asthero-
tator 33 rides over the rocker-arms 50 50 of
the sear the eateh-arms 51 51 are thrown up-
ward into the pathof the fiving-pin head and
enter tho notches 158 therein, holding the
same against movement while the rotator ad-
vances.  When the rotator comes to rest,
vhe recesses 62 arve directly over the rocker-

arms 50 50 and the sear can be swung upon

its pivot-mountings, so’ that the cateh-arms
will be disengaged from the firing-pin head.

During the return movement of the breech |

mechanism the rotator 33 engagoes with the
arm 50 of the sear and clevales the eateh-
arms 51, whieh enter recesses 169 in the fir-
ing-pin head 46.  The recesses 169 are of suf
figient depth to permit of i partial rearw:uad
movenent of the firving-pin head without ef-

669,236

fecting or engaging with the catch-arms 51;
but as the breech mechanisi continues its
rearward movement the ends of the recesses
169 engage with and depress the cateh-arms
51, at the same time élevating the arms 50
against the bottom of the rotator. As thoe
arms 50 have a slight yielding movement, due
to the recesses 168 therein, the catch-armscan
be depressed sufficiently to permit the firing-
pin head to pass over them and be disengaged
from the sear. This construction of partsin
sures a positive means against aceidental or
premature discharges of the piece before the
breech-block mechanism is at rest and the
cartridge home in the barrel, as the forward
movement of the rotator insures a positive
engagement of. the sear with the firing-pin
head, which cannot be released until the
breech-block mechanism is home and at rest.

Rotatably mounted between the sides of
the case 1 beneath the breech end of the bar-
rel is the sleeve 63, supported at one end by
& boss 130 and at thé other end by a bushing
64, fitted into the side of the case. Extend-
ing through said sleeve and case is a spring-
bolt 65, having a radially-slotted head 67 and
a nut 66 threadedthereon. Surrounding the
spring-be’s is a coil-spring 70, which is fixed
g end 0 a pin 68 in the spring-bolt and
ab the other end to a pin 69 within the sleeve.
The sleeve 63 is actuated manually by means

_of the hand-lever 71, votatably mounted with-

in the bushing 64 and through the hub of
which passes the spring-bolt 65, the hand-
grip 72 being secured to one end of said lever
upon a stud 73. A recess is cut in the end of
the sleeve 03, IMigs. 10, 11, and 12, for the re-
ception of the lug 74 upon the hand-lever 71,
th: recess being of sufficient widsh to permit
the movement of the slesve without move-
iment of the hand-lever. When the parts are
in the position shown in Fig. 4, the shoulder
75 at one end of said recess is against the face
of the lug 74, and by now moving the hand-
lever the engagement of the lug 74 with the
shoulder 75 causes the sleeve 63 to rotate and
to actuate the other mechanisms. The ten-
sion of the ecoil-spring 70 is varied by shift-
ing the relative position of the pin 68.with
the pin 69, which is accomplished by rotating
the spring-bolt 65 upon its axis and securing
it in'a new position. To rotate the spring-
bolt, the hand-lever 71 is turned upon its
hub until the groove 76 is brought into reg-
ister with one of the radial grooves 77, when
a key of any common construction is placed
in said greove, making a rigid connection be-
tween the two parts. Now by unloosening
the nui 66 and by swinging the hand-lever the
spring-bolt is rotated and the tension of thoe
spring is increased or lessened, aceording to
the direction of rotation, and when the de-
sired tension is attained the nut 66 is again
tightened and thespring-bolt 65is held rigid in
its new position.  During the operation just

deseribed the lug 71 woves within the recess.
cul in the end of the sieeve 3.

8o

e
w1

go.

95

100

105

I15

1235

130,



ings I have illustrated a device which con-
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Any form of preferred aevice may be used
to retain the hand-lever 71 in its vertieal po-.

sition against accidental.displacement, the
particular form or construection of which is
immaterial to my invention. In the draw-

sists of a boss 78 upon the side of the case,
which fits into a recess-upon-the inner side of
the lever. (Sece Fig. 7.)

. The breeeh-block lever mechsanism com-
prises a breech-block lever 37, having a hub
end thereon within which is a socket 79 to re-
ceive the stud 36 upon the rotator, and se-
cured at the other end to a rock-léver 80, piv-
otally fixed by a stud 81to a bnub 82 upon the
barrel-strap-3. A link 159 joins the rock-le-
ver 80 with the lever-arm 83, which is inte-
gral with and projeets radially from the sleeve
63. Secured within the lugs 84 84 upon the
bottom of the case 1 is the pawl 85, having a
vertical arm 86, to which is secured one end
of a pawl-bar 87. The pawl-bar 87 passes
through the barrel-strap 3 and is supported
at its rear end by a cam 88, held within a lug
89, depending from an interior part of the
ease, and lying between said strap -and. the
cam SR is a coil-spring 90, which encireles the
said pawl-bar. When the barrel recoils, the
rotator 33 is earried back with it, which move-
ment of the rotator rearwardly oscillates the
levers from the position shown in Fig. 4 to
that shown i Fig. 10,and thereby imparting
a partial rotation to the sleeve 63 against the
During the re-
enil of the barrel the spring 90 is compressed
and exerts- an endwise pressure upon the

" pawl-bar 87 and through it to the pawl 85,
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“which lies normally upon the outer surface

of the sleeve 63. As the barrel reaches its

rearmost position the pawl 85 drops into a.

noteh 91 in the sleeve 63 and is there held by

the spring 90, thus preventinga return move-
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" "The pressure exerted upon the pawl 85 by
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ment of the sleeve 63 until the pawl 85 has
been disengaged from the noteh 91. When
the barrel is moving forward under the ac-
tion of the spring 11, the rock-lever 80 is os-
cillated through its counection with the strap
3, and when the barrel has completed its for-
ward ‘movement the levers occupy the rela-
tive positions shown in Fig. 11, in which the
hub end of the lever 37 is in its rearmost po-
sition. 'This movement of the levers earries
the breech-block mechanism to the rear and

‘withdraws the cartridge-shell from the hreech
By swinging the pawl 85 upon

of the barrel.
its pivot-mounting, which is done through
the pawl-rod 87, the pawl 85 is lifted from
the noteh 91 in the xleeve 63 and the spring
70 returns said sleeve and the lever mechan-
ism to their original positions. (See Fig. 4.)

the spring 90 is greatest when the barrel
reaches the limit of its recoil, the spring be-
ing then compressed the most at the time

when the pawl engages with the noteh 91. -

When the pawl is released after the barrel
has moved forward again, the pressure of the

‘it frowm the sleeve 63.

‘the slot 92.

- B

spring is the least, or none at all, if desired;

and bat little effort is required to disengage
The means for actuat-
ing said lever-bar 87 will be hereinafter de-
seribed. ‘

Within the case 1, near the forward eund, is

70

the fluid-chamber 160 and the auxiliary cham- |

ber 161, which chambers are closed at either
end by suitable packing-glands 162 of any
preferred form or counstruction. The aunxil-
iary chamber 161 is closed at its front end
by the plug 163, having a hexagonal head.
Movable within the Auid-chamber 160 is a pis-

‘ton 164, preferably integral with a piston-rod

167, that is seeured at its rear end to a cross-
head 165, the upper end of which. is movable
in a. guideway 160, integral with the case 1,
and the lower end of which is provided with
a slot 92, having an open throat.

Integral with the sleeve 63 are two arms
93, which extend radially therefrom, being
joined at their outer ends by a cirealar fol-
lower 94, which follower is movable within
The open. space between the
arms 93 is sufficient to permit the cross-head

165 to pass thevethrough. .
In the aunxiliary chamber 161 is the valve.

45, through the center of which is a tube 96,
having a port-hole 97 through one side there-
of and having an ‘arm 98 fixed to the rear
end. A eoil-spring 99 lies between the talve

95 and the plug 163 and normally holds the

said valve against its seat. The fluid-cham-
ber 160 and auxiliary chamber 161 are con-
nected at the front end by the port 100 and
at the rear end by the port 101. The move-
ment of the sleeve 63 imparts a longitndinal
movement to the cross-head 165 and the pis-

ton 164 through the follower 44, which en-

gages with the sides of the slot’92. The ex-
treme positions of the arms 93 and the fol-
lewer 94 are shown in Fig. 5 by full and
broken lines. During the recoil of the bar-

rel the piston 164 moves rearwardly within .

the chamber 160 and the fluid therein enters
the anxiliary chamber 161 through the port
101, forcing the valve 95 off its seat against

the spring 99, and the fluid entering the op-
posité end.of said chamber 160 through the

port 100, A portion of the fluid also passes
through the tube . 96, entering the same
through the port 97. When the piston comes
to rest, the pressure upon the fluid is removed
and the valve 95 is forced back again upon
itsseat hy the spring 99.
the pawl 85 has been lifted from the notch
in the barrel 63 and the spring 70 is return-
ing the said 'sleeve to ‘the position shown by
full lines in Fig. 5 the piston 164 forces the
fluid from the chamber 160, through the port
100, into the front end of the auxiliary cham-
ber 161. 'The only escape for the fluid from
the front to the rear end of the auxiliary
chamber is through the tube 94 and port 97,
as the valve is held tightly against its seat by
the spring 99. - ] i

By means of a lengthwise adjustment of

i
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(See Fig.5.) After -

tzé




10

15

20

25

30

35

5

the fiabe 96 within the stem of the valve 95
the area of the exposed openiug or pmr 97
ean be varied and the quantity of, fiuid that
can pass therethrough'in a given time be reg-
ulated. It is apparent that the smaller tho
area of .the port 97 the slower the return
movement of the piston 164, which, through
the connection between the eross-head 163
and the sleeve 63, governs the speed of re-
turn movement of said sleeve and also of the
breech-bloek mechanism, which is connecterd
therewith through the levers before deseribed.

The means for adjusting the longitudinal
position of the tuhe 46 consists of a grip-han-
Ale 102, the shank 103 of which passes throngh

the houlder-picee 104 and upon.which is fixed:

a crank-arm 105, having engagement with the
lowerend of arock- lever 106, pivotally mount-
ed within said shoulder- pleco upon the pin
107, and a tube connection 108, pivetaliy se-

cured to the upper end of said x()ek lever at

one end and to the arm 98 at the other end.
(See Figs. 14 and 15.) By tnrning the grip-
handle 102 the rock-lever 106 is oscillated,

and through the tube connection 108 the mﬂ)e.

96 is given a longirudinal movement, the ex-
posed area of the port 97 being inereased or
diminished, as desired. The shoulder- -piece

104 is of the ordinary construction, having a-

rubber cashion 131 fixed “thereto and sup-
ported upon the rear end of a tube 132, fixed
ina portion 133 of the case 1.

it will be noted that by The mmechanism just
described the \1)90(1 of movement of the
breech-block mech:dnism is eontrolled by sim-

ply turning a.grip-handle at the breech end-

of thé win. This speed-controlling deviee
permits a eartridge to be pushed hmne inthe

“breech of the bar lel either quickly or slowly,
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as desired, and which movements are entirely
independent and separate from tho move-
ment of the barrel itself,

The breech-block mechanism is operated
manually by grasping the hand-grip 72 and
pulling the same toward the rear end of the
gun,swinging the hand-lever 71 upon its hub,
and tho engagement of the lug 74 with the
shoulder 75 on the sleeve 63 actuates the said
sleeve in the same manner as if operated by
the recoilof the barrel.  Astheloading wech-
anism isactuated from the breech- l)lock wmech-
auisi, these deviees also control the qpppd of
thesaid loading mechanism without roqun‘mg
additional parts.

The device for condncting the cartridees to
the breech-block mechanism consists of a car-
rier 109, pivotally secured to the upper end
of aswinging yoke 110, that is supported upon
the shaft 112 between the lugs 111 111, inte-
gral with the case 1. This ahdft is hex(lygonal
where it passes through the hub 113 of the
yoke 110, and one end is surrounded by a
coil-spring 114, having a connection with a
pin upon the shafsand another pin within the
sleeve 115, (See Iig. 17.) " The coil-spring
114 exerts a pressnre upon the yoke 110,
which tends to threw the earrier in toward
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the center of the caze. Sleeve 115 is sup-

ported at one end within 4 counterbore in one -

of the lugs 111,  The tension exerted by the
spring 114 upon the shaft 112 can be varied
by shifting the position of the sleave 115 with-
in the lug 111 and placing the pin'116, which
holds the sleeve, into any one of a number of
hnlm 1 34, drilled through the sleeve. {See
Rig. )

U pon the up!}m end of the carvier 109 is a
hortzontal shelf 117, which prejects through
the side of tho case, (seo Fig. 8,).und at the

tower end of said-carrieris-a horizondal shelf”

118, TIntegral with said carrier iv o spring
cam-plate 119, having a cam-groove 120 there-
through, a.cam 121 upon one of its edges, and
astop-lug 122, Pivotally securedin lugs 135,
integral with thé vertieal portivn of mld ear-
rier, and extending.over the top of the hovi-
zontal shelf’ 118 is alateh-lever 123, provided
with a lateh 124, (Bee Figs 16, 't/, and 18.)
The p(mtlon of the ecurrier when the breech-
block is farward is shown in Fig. 8 by fall
fines, in which position the nonzenml whelf
117 is beneath the opening 125 through the
side of the vase 1, thus preventing Hm pan-
gage of a cartr 1dtfe tharethrough. -
‘Fixed in the rotator 33 ig'an arm 126, hav-
ing a circular cam 127 upon ity bottom énd.
The inner edge of the carrier abuts against
thé said follower,

127 when the breech-block mechanisii is fors
ward,
zontal shelf 113, with the edge 128 of said
shelf against the shank of the follower. Dur~

In Fig. 16 the broken lines .
designated A illustrate the position of cam

70
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the cam then being beneath the horvi- .

irig the backward movement of the bresch:

block mechanism the follower rests against
the edge 128 and the carvier remains station?”
ary.
engages with the edge 129 of the spring-plate
119, and the shank of the follower is f’n:ee'ﬁw}m
enuagement. The position of the enm 127 at
this point is shown by the broken lines B in
Fiyg. 16, no- movement of the carrier taking
place dunnw this'change, as the distance he-
tween the edges 128 and 129 is exaetly the
same as the distance between the shank of
the follower and the front of the cam 127
The cam now rides against the edge 129 un-
til sabstantially the rearmost position of the
breceh-block mechanism is atfained when it
mgets the cam 121, The brdken lines € in
Fig. 16 illustrate the position of the cam 127
at this point.  As the cam 127 rides againsg

At the end of the shelf 118 the cam 127

108

IXIG

115

the cam 121 the cavrier is forced nutwardiy;',

and the lateh 124 on sholateh-lever 123 passes

through thie hole 136 and engages with the’

case 1, (see "ig.-18,) in whieh position the
éarrier is held hy the lafeh against the aetion
of the spring 114

when the carrier isia this position is illus-
trated in Fig. 8 by hroken lnes, the shelf 117
having beenmovedoutwardly asufficient dis-
tanes to admit a eartridge through the open-
ing 126, whieh cartridge drops through said

The location of the up:
‘per end of the yoke-arm and latch- lever:

125

130
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opening from the magazine attached to he
gun.
drawings, as it is not a part of the present in-
vention. The new cartridge drops npon the
inner end of the latch-lever 123 and lifts the

‘lateh 124 trom its engagement. with the case
1, and the spring 114 then thrusts the yoke:

and the carrier 109 inwardly, the cartridge
lying upon the top side of the shelf 118. The
innermost position of the carrierisilinstrated

by broken lines in Fig. 8 and in which posi-1~
tion the horizontal shelf 118 is above the’

lower arm of the breech-block frame 15 and
the cam-plate 119 below. The engagement
of the shelf 117 with the case 1 holds thecar-

rier against a rocking movement until the

breech-block frameisreached, when the hori-
zontal shelf 118 rests thereon. Stop-lug 122
liinits the inward movement of the carrier, it
abutting against the cam 127, as shown by
broken lines in Fig. 16, When the carrier
is conveying a new cartridge to the breech-
block mechanism, the extractor-fingers 25
are in engagement with the stop-pins 60 and

. their hold upon the old shell is released.  The

extractor-fingers remain in this position un-
tii the earrier places the new cartridge be-
tween the said extractor-fingers, pushing out
the old shell, which drops through the case,
following the.path designated by the arrow
in Fig. 8. A knock-off arm 137 is made in-
tegral with the hub 113 of the yoke 110 and
projects laterally therefrom toward the center
of the gun and in'line with the cam 88 upon
the pawl-bar87. - Whenthe new cartridge has
been placed in the extractor-fingers, the
knock-off arm 137 engages with the inclined
face of said eam, moving the pawl-bar 87
lengthwise and rocking the pawl 85, so that
it is disengaged from the notch-in the sleeve
63. The sleeve 63 being now released is re-
turned to the position shown in Fig. 4 by the
spring 70, as before described, and the levers
move the breech-block mechanism forward,

. pushing the new cartridge home in the bar-

rel.  Assoon as the breech-block mechanism
begins to advance the cam 127, which has
been against the stop-shoulder 122, enters the
cam-groove 120 and the carrier is pushed out-
ward during thé forward movement of the
rotator until the cam rides out of said groove

-onto the edge 129 of the cam-plate, when the

carrier is in the position shown by full lines
in Fig. 8, as before described. The eam-

2 groove 120 is of varying depths, tapering from

the cam edge 121 to a knife-edge at the shoul-
der 122. The cam 127 springs the cam-plate
119 downward while passing throngh said
cam-groove; bat instantly upon its leaving
said cam-groove the cam-plate springs back
again toits original position. Thiseonstrue-
tion prevents the cam 127 entering the cam-
groove from the eam 121 instead of from the
stop-lng 122, which would be the case if the
carg-groove were of a uniform depth.

At notime can a cartridge pass through the
opening 125 except when the breech-block

1 have not shown the magazine in the

terial to my inveuntiou.

4

mechanism is in substantially its rearmost
position. Hence the carrier does not receive
the new cartridge until said breech -block
mechanism is abotut ready to receive it.

- Integral with -the side of the case 1 arve
trunnions 138, which project laterally there-
from and are journaled in a head-yoke 139,
having the hinged eaps 140 secured thereto,
the shank 141 of «aid yoke being rotatable in
a mount 151, : : ‘

70

75

Any preferred form of sight devices may. .

be attached to the gun-body, the particular
form or eonstruction of whic¢h not being ma-
The numerals 152
designate the sights I prefer to use, which
are attached to the case 1. :

The mechanisin for adjusting the range of
the gun either vertically or in a ecircular

‘path comprises a bevel-pinion 153, rotatably

8o

85

mounted within the base of the head-yoke

139 and covered bya cap 142, the said bevel-
pinion having engagement with an integral

“bevel-gear 143 upon the top of the mount
151, a rod 144, upon the rear end of which is

the hand-wheel 145 and having a tube 140
fixed upon the forward end, a ball-joint 147,
connecting the¢ shank of the bevel-pinion 153
with the tube 146, a threaded sleeve 151, a
nut 148, having trunnions 149, the said nut

being supported between ears 150, integral

with the case I and projecting downwardly
therefrom, and a hand-wheel 155, keyed' to
the rear end of said threaded sleeve 154.. To
move. the barrel vertically, the hand-wheel

go

95

100

145 is rotated, which throngh the threaded : = -

sleeve 154 and the nut 148 is given the de-

-sired ‘vertical position, as will be clearly an-
. derstood 'from the drawings, and to move the

piece in a rorary plane the hand-wheel 145 iy

105

rotated, and by means of the engagement of -

the bevel-pinion 153 with the hevel-gear 143

the gun is caused to move in a rotary path.
Both a rotary and vertical range of adjust-

‘prent at one and the same time may be given
to the barrel by rotating the hand-wheels 135 -

and 155 synchronously. .

In the rear end of the case 1 is a,telescopic
extension-case 156, which is pushed outward
to.the position shown by broken lines in Fig.
4 when the barrel recoils and remains in said
rearward position uutil pushed in again man-
ually. When in itsforemnost position, or-that
shown by full lines in Fig. 4, the head issub-
stantially tiush with the rear end of the case
1. By the use of this extendion-case 1 am
enabled to shorten the case 1 considerably,
as the necessary length of the. case required
to admit of the movement of the breech-block
frame with the recoil of the barrel is aceom-
modated by-4his extension-case, the end of
which is fiush with the end of the breech-
block frame when.in its forward position and
is forced outward, therewith when the barrel

-
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and the frame recoil, where it remains, be- -~
ing an extension of the case ounly when an
extension is required—that is, during the
firing of the gun. This tube may be fas-
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tened in the case, if desired, so as not to he
withdrawn without, rémoving the fastening
devices, and to pl()V]db for such fastening
means, whxch means are well known in the
art, one or more longitudinal recesses 157 are
pmv1ded in the !)ottmn and top of said case.

There are many-minor changes and altera-
tions that can be mnade within my invention,
and I would therefore have it understood that
I do not limit myself to the exact construe-
tion herein shown and desecribed, but claim
all that falls fairly within the scopb of my in-
vention,

What I claim as new, and dnsve to secure
by Letters Patent, is—

1. Anaubomatmmdchme-(runh(wmgalon-
gitudinally-movable barrel; a breech-frame |
attached to and movable w1th said barrel; a

‘breech - block mechanism; lever mechanism
for acbuatmrr said breech block mechanism

within said frame, the said lever mechanism

"being actuated from a fluid-controlled sleeve

beneath the breech end of said barrel, sub-

stantially as described.

2. In an automatic machine-gun having a

longitudinally - movable bal"‘el a breech-

frame attached to and movable thh said bar-
rel; a breech-block mechanism; a fluid-con-
tr olled sleeve beneath the breech end of gaid
barrel having a lever connection therewith
whereby the recoil of said barrel imparts
thereto a partial rotation; and a lever mech-
anism connecting the said sleeve with the

said breech-block mechanismn, sub%dntmlly
as described.

3. In an automatic machine-gun ha,vmg
longitudinally-movable barvel; the combina-
tion therewith of a breech- block mechanism;
and means for actuating the same, whlch
means comprises a sleeve robdmbly mounted
beneath the breech end of said barrel, lever
connections between the said sleave d,nd said
breeeh-block mechanism, fuleruméd toa part
upon thesaid barrel so that the recoil of said
barrel imparts a partial rotation to the said
sleeves and a. spring connected with said-
sleeve for imparting thereto a reverse rota-;
tion; substantially as described. y

4. In an automatic machine-gun, hzwmw a.
longltudm&lly-movable bharrel; the combma -
tion therewith of a breech- block mechanism;
kmd means for moving the same toward and
away from said barrel the said means com-

prising a rotambly mount;ed fluid-controlled 1

sleeve, a coil-spring for actuating said sleeve
in one direetion; a rock-lever plvomlly fixed
Lo a part upon sa,ld barrel; a link connéction
bbtween said rock-lever and said sléeve; and |
a lever connecting said rock-lever with said
breech-bloek m‘echauism, substantially as de-
seribed. )

5. In an automatic machine gun, having ¢
longitudinally-movablebarrel abreech-block
mechanism,and means foractuating thesame,
the said means comprising a fluid-controlled

“sleeve rotatably mounted in the case; a rock-
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lever pivotally secured at one end to a rigid
part upon said barrel; a breech-lover joined .
at one end to said- breech-block mechanism
and at the other end to thesaid rock-lever, 4 70
link pivotally secured to the said . rock-lever
midway of its length, and to the said sleeve,
substantially as describe’

6. In combination wi' 1 the breech-block
mechanism of an automatic machine-gun; 75
means for moving said mechanism toward and
away from the barrel, which means are actu-
ated by the recoil thereof; and means for regu-
lating the speed of movement of said breech- ]
block mechanism, the said means comprising 8o
a duid-chamber, an anxiliary fluid-chamber,

a piston movable within said fluid-chamber
during the movement of said breech-block
mechdm‘ml, ports connecting the said cham-
herg, a valve wit’in said auxiliary chamber, 85
and a tabe passing through said valve Im,vmg

a port therethrough, said tube being adjast-
able whereby the exposed area of sdud port
may be varied, substantially as described.

7. In an automatic machine-gun, havinga go
longitudinally-movable barrel; a breech-block
mechanism; lever mechanism having connec-
tion with said breech-block mechanism and
said barrel; a sleeve connected with'said lever
mechanism whereby the recoil of the barrel 95
imparts thereto a partial rotation; a fiuyd-
chamber; a piston having connection With
said sleeve and movable within said fluid-
chamber; an auxiliary chamber; ports be-
tween said chawmbers; a valve within said aux- 100
iliary ehamber, a tube passing through said
valve having a port therethrough, and mneans
for adjusting the position of said tube whereby
the exposed area of said port may be VdI’led
substantially as deseribed.

8. Im an automatic machine-gun, the com-

ros

“bination with a rotatably-mounted sleeve; ofr -

a coil-spring for imparting thereto—a par tla.l
rotation in one direction ; and means for regu-
lating the speed of movement of said sleeve 110
under the- ‘action of the coil-spring, the said
weans comprising a piston movable wwhm a
flaid-chamber and having connection with
said gleeve; an auxiliary ﬁuid-chamber; ports .
gonnécting the said chambers at'either end, 115

‘a tube having a port through one side thereof,

within said auxiliary chamber; a valve sur-
rounding said tube; and adjusbmw devices
wheﬂ:by the relative positions of the port in
said tube and the said valve may be vamed
substantially as deseribed.

9. In an antomatic machine-gun, having a
longitudinally - movable :barrel; a breech-
block mechanism; lever mechanisms for mov-
ing said breech-block mechanism toward and 125
away fronrthe said barrel; a rotatably-mount-
ed fluid ebntrolled sleeve beneath the breech
end of said bharrel having a link connection
with said lever mechanism whereby the re-
coil of the barrel imparts thereto a partial ro- 130
tation; and a pawl designed to engage with
and hold the said sleeve against backward
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rotation when said sleeve has assumed a prede-
termined position, substantially as deseribed,.

10. Inanautomatic machine-gun, having a
longitudinally-movable barrel; the combina-
tion with the sleeve 63, having the arms 93 93
préjecting therefrom; of the. fuid-chamber

160and auxiliary chamber 181 ; piston-rod 167

upon one end of which is a ¢ross-head 165 hav-
ing engagement with the said sleeve 63; valve
955 eoil-spring 99; tube 86 having the port 97
thersthrough, and means for adjusting the
position of said tube in relation to said valve;
all constructed and opsrating subsgantially as
described.

11. Inanautomatic machine-gun, havinga
longitudinally - movable barrel; a breech-
frame attached tp and movable with said bar-
rel; a breech-block mechanism and means for

- moving the sams toward and away from the

20
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said barrel; a carrier pivotally secured to a
yoke having a movement éach side of its nor-

‘mal position and provided with a shelf por-
tion which projects beneath the cartridge- -
opening in said case, except when the said:

yokeisin its outermiost position, substantially
as deseribed. o
12. In anautomatic machine-gun, having a
longitudinally - movable barrel; a breech-
block mechanism; lever mschanism for mov-

ingsaid breech-block mechanism toward and-

- away from said barrel, a sleeve having a con-

33
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nection with said lever mechanism; a pawl,
designed to engage with said sleeve when the
barrel has recoiled, 2 spring-rod counected
with said pawl, a laterally-moving carrier,
means connected therewith for moving said
spring-rod and tripping said pawl at a prede-
termined tims, whereby the said slesve is re-
leased, substantially as deseribed.

13. Inanautomatic machine-gun in combi-
nation with the gun-barrel; a slesve 63; piv-
otally-mounted paw! 85; pawl-rod $7 secured

- thereto,and having acam at one end; aspring

45

for normally holding said paw! in engagement
with said sleeve; and a laterally-moving car-
rier having a knoek-off arm 137 thereon mov-
able in the path of sald cam, the engagement
of said knock-off arm with said cam impart-
ing an endwise movement to said pawl-rod
and releasing the said pawl from engagement
with said slesve, substantially as described.

14, Ia an automatic machine-gun, the com-
bination with a swinging yoke 110, of a car-

~ rier 109-pivotally secured thereto; and. hav-

bo

ing the horizontal shelves 117 and 118; a éawm-
plate119 having acam 121 thereon and a cam-
groove 120 therethrough, fixed to said carrier;
and a latch-lever 123, ard means, as a cam
127, for swinging said yoke, all constructed
and operating substantially as deseribed.

5

15. A breech-block mechanism, comprising

a face-bolt having extractor-fingers therein
and a central bore therethrough; a plug for
closing the rear end of said bore; a rotator
surrounding and movable upon the shank of
said face-bolt, and having means whereby an
actuating-lever may .be attached thereto; a
locking-bolt also surrounding. the said face-
bolt having an interior thread engaging with
the exterior thread upon the said rotator and
provided with an interrupted exterior screw-
thread; and means, s a coil-spring, for re--
ducing the sliding friction upon the exterio
threads of the said loeking-bolt. - :
16. In a breech-blogk mechanism, in com-
bination with a face-bolt, a non-rotatable ro-
tator movable lengthwise upon the shank of
said face-bolt and having an exterior thread
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thereon; a locking-bolt provided with a plu--

rality of threaded projections and having an
interior thread engaging with the thread
upon the said rotator, and means, as'a eoil-
spring, abutting at either end .against the
said loeking-bolt and the said rotator, for re-
ducing the sliding friction upon- the said
threaded projections, substaiitially as de-=

8eribed. /

17. In a bregch-loading gun-having a bar-
rel provided with a plurality of threaded pro-
Jjections in the breech thereof; the combi-
nation therewith of a breech-frame, and a
breech - block mechanism movable in said
frame; the said miechanism comprising a face-
bolt; a rotator; and a locking-bolt having
threaded projections corresponding with the
thréaded projections.in the barrel - breech;
means for rotating thesaid locking-bolt during
the movement of the said rotater, and means,

8o
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as a coil-spring, for reducing the sliding frie- -

tion between the threaded: projections in the
barrel-breech and upon the locking-bolt, sub-
stantially as deseribed..

18. In abreech-block mechanism, the com-
bination with a face-bolt,.of ‘a non-rotatable -
rotator movable lengthwise upon' the shank
of 'said face- bolt, and having ah exterior
thread thereon, of a locking-bolt having an-
interior thread engaging with the thread
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upen the said rotator, and a coil-spring sur-. -

rounding a portion of the said locking-bolt
and abutting at either end against the said
locking-bolt and the said rotator, normally
thrusting said locking-bplt-and rotator apars,

substantially as described. : .

In testimony whereof I affix my signature-1

in the presence of two witnesses. - .~ .
FRANK M. GARLAND,
- Witnesses:
C. H. TAYLOR,
M. C. GARLAND.




