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- To all whom it may concern: ' before the projectile in passing opens the
Be it known that I, CARL J . BHBETS, a citi- | vent to the gases. At the same time I insure
zen of the United States, and a resident of | the safety of the arm, as the bullet must have
the cityand county of Hartford, State of Con- escaped from the muzzle before the breech can 55
5 necticut, have invented certain new and use- | be unlocked and opened.
ful Improvements in Breech-Loading Fire- Another object of my invention is to pro-
‘arms, of which the following is a specifica- | vide improved means for storing up energy
tion, reference being had to the accompany- | during the opening movement to be used for
ing drawings, forming part hereof. the return or closing movement; and I attain 6o
10 Myinvention relates to breech-loading fire- | this object without lengthening the arm by
arms, and is particularly adapted for auto- providing a longitudinally - arranged tube
matic magazine - pistols, According to my | alongside of the barrel and frame for the re-
invention the extraction and ejection of the | ception of a spiral spring or its equivalent,
empty cartridge-shell after each shot and the | and Iarrange this tube and spring on one side 65
15 recharging of the arm with a new cartridge | of the frame and a connecting-rod joining the
ready for firing may be performed ¢s long as | piston and breech mechanism on the other
cartridges are snpplied. side of the frame. This construction has the
One of the objects of my invention is to further advantage of symmetrically placing
utilize the expansive force of the gases of the | the weight of the parts and of disposingthem 7o
20 explosion and also the blows struck by a jet | symmetrically in relation to the piston.
of such gases when escaping from a narrow Another object of my invention is to enable
opening in a gun-barrel to operate the breech | the short violent action of the gases against
mechanism, and to attain this object I pro- | the piston to first unlock the breech and then
vide an inclined vent in rear of the muzzle, | to.open it, and I attain this object by the con- 73
25 leading from the bore of the barrel to a cyl- | struetion hereinafter shown, by which the
inder alongside of the barrel, in which cylin- | piston and the parts between isand the breech-
der reciprocates a piston connected to the | bolt or breech-piece are of such weight that
breech mechanism. after being started by the gases their momen-
Another object of my invention is to pre- | tum will cause them to complete their move- 8o
30 vent any part of the force of the gases enter- ment, unlock the breech, and carry the breech
* ing the cylinder through the vent from going | mechanism rearward.
to waste through joints liable to leak from Another object of my invention is to posi-
the expansion and contraction unavoidable tively control the firing of the arm and insure
in firearms, and I attain this object by the | that not more than one shot will follow each 83
35 construction hereinafter fully explained, by | pull of the trigger, although the automatic
which the ¢ylinder has no openings except at | action is sorapid that it makes the arm ready
its ends and the vent connecting it with the | again for firing before the finger can release
bore of the barrel; and while its rear is closed | the trigger. :
by the piston the fromt end is sealed by a According tomy invention improved means 90
40 plug, which aets as a gas-check and against | are provided for unlocking the breech-bolt or
which the gases are directed from the vent, | breech-piece, starting the empty cartridge-
so that their effect will be to expand the plug | shell backward out of the barrel, moving the-
before expanding the cylinder, thus keeping | breech-boltorbreech-piece rearward and con-
the cylinder tight even while exposed to the pletely extracting and discharging the empty ‘g5
45 varying conditions of expansion and contrac- cartridge-shell, cocking the hammer or firing
- tion from heating and ecooling unavoidable mechanism, bringing another and loaded car- .
in firearms. By thus utilizing all the force tridge into position to engage with the breech-
of the gases entering the cylinder through | bolt or breech-piece, returning the breech-'-
the inclined vent I am enabled to place the | bolt or breech-piece to closed position, and 100
5o vent near the muzzle, whereby I obtain the placing the loaded cartridge within the bar::
greatest effect of the gaseg on the projectile | rel and locking the breech, so that the armig:-
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ready to be discharged by again pulling the
trigger.

The accompanying drawings illustrate an
embodiment of my invention.

Figure 1is aside elevation of a pistol, show-
ing the magazine open ready to receive a
charge of cartridges. IFig. 2 s a plan view
of the same. Fig. 2*isa detached plan view
of the connecting-rod and shows also in sec-
tion the end of the lock-bolt and cam-groove
therein. Tig. 3 is a side elevation, and Fig.
4 an end elevation, of a cartridge holder or
case charged with cartridges and ready for
ingertion into the magazine. Tig. 5 is a lon-
gitudinal vertical section of the pistol, show-
ing the breech mechanism open orin extreme
rearward position. [ig. 6 is a side elevation
of the pistol-barrel and a portion of the re-
ceiver, partly in section to more clearly show
the shell-starter. Fig. 7isan enlarged trans-
verse section of the pistol, taken on a plane
passing vertically through the magazine, as
indicated by the line 7 7 of Figs. Land 2, show-
ing the magazine elosed and empty. Fig. 8
is a detached enlarged longitudinal vertical
section of the hammer, sear, trigger, and ad-
jacent parts, with the hammer down. Fig. 9
is an enlarged view similar to Fig. 8, except
that the hammer is shown fully cocked and
the movable fulecrum of the trigger in opera-

.- tive position, so that the hammer will be re-
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leased on pulling the trigger; and the lower
part of the hammer is here broken away to
more clearly show the trip-lever carrying the
movable fulerum. Fig. 10 is a detached lon-
gitndinal vertical section showing the gas-
operated piston in normal or forward position.
Fig. 11 is a side elevation of the receiver and
some adjacent parts, with the connecting-vod
partly broken away and the end of the lock-
bolt in section through the cam-groove. Fig.
12 is a longitudinal horizontal section taken
on a plane coincident with the axis of the
barrel, as indicated by the line 12 12 of Iig.
5. TFig.13isalongitudinal horizontal section
taken on a plane coincident with the axis of
the piston-cylinder, as indicated by the line
13 13 of Fig. 5.

The receiver ¢ is shown as in a piece in-
cluding the frame for the handle or grip-stock
and the frame for the firing mechanism, as
well as the magazine and other parts. The
barrel b is secured to the receiver in the usual
manuner, as by screwing its butf-end into said
receiver, and beneath the barrel and integral
therewith is the cylinder ¢, terminating rear-
wardly just in front of an extension a'of the
frame, which extension ¢’ is bored or has a
cylindrical opening formed therein in contin-
uation of the bore of the cylinder ¢, so that
the complete piston-cylinder comprises two
parts, one integral with the barrel aud the
other integral with the receiver. This con-
struction is in accordance with my entire in-
vention, but my invention may be partly em-
bodied by making the piston-cylinder in-one
separate piece throughout itslength orin one

570,388

piece integral either with the frame alone or

with the barrel alone or otherwise. The vent
or aperture ¢’ in rear of the muzzle extends
downwardly and forwardly from the bore of
the barrel and opensinto the cylinder e. This
inclined vent or opening ¢ is so located that
its prolongation would fall entirely within the
front opening of the eylinder ¢, and this front
opening of the cylinder ¢ is closed by a plug
¢*, preferably a screw-plug, and the inner face
of this plug ¢?is made concave, and the loca-
tion of this inner concave face in relation to
the ineclined vent ¢’ is such that the gases of
explosion deflected by the vent ¢’ will be
caused to strike upon the concave face and
to be reflected by said concave face in lines
directly rearward in said cylinder ¢. DBy rea-
son of the location of this inclined vent or
aperture ¢’ it may be bored by a boring-tool
inserted through the front opening of the cyl-
inder ¢, and thus the formation of this vent
does not require the making of any additional
openings in the barrel or eylinder, and by
reason of the inclination and direction of this
vent toward the opening in the front of the
cylinder ¢ the plug ¢losing said front opening
may be readily located so as to provide a
proper reflecting-surface for effectively re-
flecting in the desired direction, thatis to say,
rearwardly in the cylinder ¢ and direectly
against the face of the piston, the gases of ex-
plosion which enter the cylinder through the
vent ¢’. The shape of the plug c®also serves
the purpose of closing the cylinder in a per-
fectly gas-tight manner at its front end, as
the thin edge of the plug around the concav-
ity readily yields to the pressure and acts as
a gas-check, and the jet of heated powder-
gases or produets of the explosion which en-
ters the cylinder from the barrel is directed
against said plug ¢® by the vent ¢’ and strikes
the plug and expands the concave surface of
the plug and thus makes the joint gas-tight.

The gas-operated piston e is fitted in the
piston-cylinder, its front face being normally
located just in rear of the point where the
gas-vent ¢’ opens into the cylinder ¢, as shown
in Fig. 10, and its rear end extending into
the part of the piston-cylinder formed by the
extension ¢’ of the frame. The front face of
the piston ¢ is preferably made concave, with
thin edges, so as to form a gas-check, as
shown. At one side of the piston-cylinder,
the left side, as shown in the drawings, is lo-
cated the tube or case f for the retracting-
spring /% This tube or case fis preferably
integral with the part including the receiver,
as shown, and, as shown, terminates at its
forward end alongside of the forward end of
the extension ¢’, and may be extended rear-
wardly to any desired length for the purpose
of containing a spring of desired length and
strength, as it is alongside of and clear of all
parts of the breech mechanism. The rear
end of the tube f is shown as closed by a
screw-plug ', and this serew-plug permits of
a fine adjustment of the retracting-spring /%
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and the spring may be delicately adjusted, so
as to form a yielding stop to the rearward
movement of the piston e. A longitudinal
slot is formed in the wall between the tube f
and the piston-cylinder, and to the rear end
of the piston ¢ a cross-head g is fastened, as
shown, by screwing the cross-head over the
rear portion of the piston, or in some con-
structions this cross-head may be made in-
tegral with the piston. The ¢ross-head g ex-
tends in one direction, orto the left, as shown,
through the slot in the left wall of the piston-
cylinder, and extends into and fits within the
tube f, so as to form a follower for the re-
traction-spring f?, and extends in the oppo-
site- direction, or to the right, as shown,
through the slot in the right wall of the pis-
ton-cylinder, providing a place for attach-
ment of a connecting-rod, whereby the move-
ments of the piston are communicated to the
breech mechanism. This connecting-rod d is
connected at its front end to the portion of
the cross-head g protruding to the right from
the piston-cylinder, the connecting part be-
ing preferably a screw, such as ', which
passes through the connecting-rod d and
through the cross-head ¢ and enters the pis-
ton e, so0 as to tightly lock all of these parts
together. It will be noted that the follower
part of the cross-head g, or the part thereof
which slides within the tube £, acts as a guide,
tending to prevent any other than longitudi-
nal movement of the cross-head, and thus the
front end of the connecting-rod is guided so
that it will move only in longitudinal direc-
tion. The connecting-rod d extends rear-
wardly on the right of the receiver and is
connected at its rear end to the rear end of
the breech-bolt h, said breech-bols having a
projecting part which enters a slot in the rear
end of the connecting-rod d, whereby some
longitudinal play is permitted between the
connecting-rod and the breech-bolt for the
purposes hereinafter described, while the
breech-bolt and connecting-rod support each

other vertically and laterally, a suitable hold-

ing device, such as the screw /3, with a large
head overlapping the edges of said slot, bein g
secured within the projection of the breech-
bolt. A finger-piece d?, shown extending up-
ward at the rear end of the connecting-rod d,
is preferably provided for convenience in
moving the rod by hand.

The breech-bolt 7 is fitted so as to recipro-
catelongitudinally in a recess in the receiver,
and, as shown, is of cylindrical form, with an
extensionatitsrearend. Within this breech-
bolt a firing-pin &' is fitted, said firing-pin be-
ing suitably located, so as to be struck by the
hammer when the breech-bolt is closed, and
a spring-extractor 2* of usual construction is
attached to this breech-bolt in such a man-
ner that longitudinally it is fixed to the
breech-bolt, but that radially and outward it
can yield, so as to engage with the head of a
cartridge in the barrel when the breech-holt
is closed orin extreme forward position, when

the hook on the front end of the extractor
will be forced over and in frontof the flange
of the cartridge-shell, so as to grasp the lat-
ter and hold it against the front face of the

- breech-bolt.

The means forlocking the breech-bolt when
in extreme forward or closed position com-
prises a lock-bolt 7, which is arranged trans-
versely near the front end of the breech-bolt
and is shown as fitted in a horizontal mortise
in the breech-bolt and at right angles to the
axis of the breech-bolt, and when the breech-
bolt is forward and the breech fully closed
this lock-bolt ¢ protrudes from the left side
of the breech-bolt into a corresponding recess
or mortise ¢, formed in the left wall of the
receiver, while the right end of the lock-bolt,
which protrudes a considerable distance from
the breech-bolt, has an angular part which
fits in front of a shoulder ¢® of a seat formed
in the right wall of the receiver. The recess
or mortise a*and the seat and shoulder ¢ are
particularly shown in Tig. 11, while the
breech-bolt is shown in closed and locked po-
sitions in Figs. 1 and 2. The breech-bolt is
thus rigidly and positively locked by engag-
ing projections or shoulders at both sides,
and its locking device islocated near its front
end, so that the breech-bolt may be of light
weight and yet be of ample strength to resist
recoil. It is not only possible by reason of
this construction to make the breech-bolt ex-
tremely light, but also to reduce the size and
weight of the receiver, as the rear parts of
neither bolt nor receiver have to sustain the
shock of the explosion, and the lightness of
the breech-bolt and lock-bolt enables the mo-
mentum of the piston and cross-head and
connecting-rod to readily overcome the in-
ertia of the breech-bolt and lock-bolt after
the piston and cross-head and connectin g-rod
have moved a considerable distance, while
the breech-bolt has remained stationary.
The firing-pin %'is shown as passing through
a slot in the lock-bolt 4, (see Figs. 7 and 12,)
and this slot is beveled, so that when the
lock-bolt is fully home, which is only true
when the breech-bolt is fully locked in closed
position, the firing-point can reach the primer
of the cartridge, but when the lock-bolt is
drawn to the right the beveled rear shoulder
of the slot works against the enlarged body
of the firing-pin and forces the firing-pin
backward. Thus the firing-pin cannot reach
the primer of the cartridge unless the breech-
bolt is fully locked in closed position.

The right-hand end of the lock-bolt 4 has
formed therein a cam slot or groove 2, in
which fits a cam-pin 7, (see especially Fig.
2%,) which eam-pin projects upward from the
connecting-rod d and is shown as integral
with the connecting-rod or may be rigidly se-
cured thereto. Itis evident that this con-

struction may be modified without departing
from my broad invention by forming the cam
slot or groove upon the connecting-rod and
the cam-pin upon the lock-bolt or otherwise
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providing a cam pin and slot connection.
This cam-groove ¢’ of the lock-bolt 4 is at its
front end and rear end parallel to the longi-
tudinal direction of movement of the con-
necting-rod d, but the central part of this
cam-groove inclines inward from the front
to the rear. The shape of the cam-pin ¢
is preferably that of a rhomboid of which
the ends are rounded with its inclined faces
parallel to the inclined portion of the cam-
groove, so that the cam-pin @ will equally
well it the longitudinal parts of the groove
and the inclined parts of the groove. With
the rhomboidal form of pin as above de-
scribed the inclined parallel faces of the pin
and groove come in contact in the operation
of the arm, and thus the impact of the pin is
received Dby broad bearing-surfaces. This
cam-groove and cam-pin are so shaped that
the rearward movement of the connecting-
rod d, causing the cam-pin d? to move rear-
wardly in the cam-groove ¢, will move the
lock-Dolt to the right and cause it to be with-
drawn from the mortise ¢* and the shoulder
a?, and thereby the breech-bolt will be un-
locked. As the forward part of the cam-
groove ¢ is parallel to the direetion of move-
ment of the rod d, the first part of the rear-
ward movement of the connecting-rod and of
the cam-pin ? causes no movement whatever
of the lock-bolt, the object of this being to
permit the gas-piston and connected parts to
yvield more readily, so that the gases of ex-
plosion will more rapidly overcome the in-
ertia of these parts and so that these parts
will readily acquire momentum at the begin-
ning of their movement. After the with-
drawal of the lock-bolt 4, the cam-pin moves
rearward in the longitudinal rear part of the
cam-groove, this provision for lost motion be-
tween the breech-bolt and its actuating means
permitting the empty cartridge-shell to be
started out of the barrel in the manner here-
inafter described, and then reaches the rear
end of the cam-groove and, acting through
the lock-bolt, causes the breech-bolt to move
rearward with the connecting-rod. A suit-
able slot or opening is formed in the right
wull of the receiver ¢ to permit the lock-bolt
4 in its open position to move freely back-
ward and forward with the breech-bolt, and
this opening widens upward at the front of
the receiver, so as to permit of the insertion
or ejection of cartridges or cartridge-shells
therethrough.

It will be observed thatin the construction
above described the breech-bolt v is connected
to the rod d at two points, the indirect cam
pin and slot connection being located near
the front end of the breech-bolt and the di-
rect slotted connection being located at or
near the rear end of the receiver. When the
breech-bolt is moved rearward by the con-
necting-rod, this rearward motion may be
communicated tothe breech-boltat both these
points, 80 as to prevent any possibility of ub-
lique thrust, or reliance may be placed npon

the connections at cither point for transmit-
ting the motion. »

The shell-starter compurises a vertical arm
2 and a horizontal arm ' and is provided at
the right side of the receiver near the rear
end of the barrel in such position that its ver-
tical arm 2 will be in front of the head of a
cartridge-shell within the barrel. The ex-
terior horizontal armn «' has a projecting part
or pin ¢ which lies in a groove in the con-
necting-rod d, and this groove in the connect-
ing-rod ¢ has an inclined forward portion or
cam-surface d* which is so located that it
comes against the pinu? just after the breech-
bolt has been unlocked, and, moving upward
the end of the horizontal arm 2’ of the shell-
starter, moves backward the inner vertical
arm wu, and thus with considerable force, by
reason of the leverage of the long horizontal
arm, starts the cartridge or cartridge-shell
backward out of the barrel, and asthe breech-
bolt is now unlocked the breech-bolt will be
carried backward a short distance with the
shell and the shell will remain always in the
grasp of the extractor 1/*, as the flange of the
shell is firmly held between the hook of the
extractor and the face of the breech-bolt.
The inner face of the connecting-rod has also
a suitable recess for clearance of the lower
arm ', but this latter recess performs no
other function.

The magazine { for cartridges is arranged
beneath the receiver and comprises a verti-
cal pocket, which opens upward into the re-
ceiver, and this magazine [ is permanently
closed at one side, the left side, as shown,
while at its right side, as shown, it has a
movable cover m, which cover is pivoted to
the receiver beneath the barrel and may be
swung to open position, as indicated in Ifig.
1, to permit the charging or filling of the
magazine with eartridges. The cartridges
may be inserted one at a time or otherwise
by hand, but the magazine may be very read-
ily charged by a holder (shown in Figs. 8 and
4) comprising an end wall j and side walls j'

7'y said side walls being suitably grooved for

the reception of the heads of the cartridges
and said holder being open at the top for the
insertion of the cartridges in filling the
holder and having suitable inward projec-
tions at the rear of its side walls to prevent
the cartridges from falling out downwardly.
This holder is also provided with a down-
wardly-extending handle j°. The bottom of
the magazine ! has an opening extending
across the rear end and partly forward along
either side wall, so that the bottom wall com-
prises a tongue [, (see especially Fig. 13,)
and this opening in the bottom of the maga-
zine is so shaped that after the filled case or
holder has been inserted into the magazine
and the cover m moved into closed position,
so that the cartridges will be securely held
in the magazine, the holder may be with-
drawn by pulling upon the handle j? and the
holder will pass outward through the slot in

75

8o

85

90

I0C

105

I1O

115

I12C

130



10

20,

[N
o

30

40

50

55

6o

570,388 5

the bottom of the magazine, leaving the car-
tridges in the desired position in the maga-
zine.

The device for moving the cartridges up-
ward in the magazine consists of a pivoted
carrier or cartridge-lifter », which is shown
as pivoted upon the same center as the cover
m, and this carrier has a partly eccentric or
cam-shaped hub, against which bears the pis-
ton-follower 7 of a spiral or helical spring »/,
located in a recess in the forward extension
@' of the receiver, and thus this lifter or car-
rier n tends to press the cartridges upward.
A projection or pin m/, extending inwardly
from the cover m, serves to turn the carrier
down into lower position when the cover is
opened, as seen in Fig. 1, but when the cover
is closed the carrier is released and if tliere
are any cartridges within the magazine the
carrier will bear upward against the lower
wall of the lowermost cartridge. The open-
ing from the magazine to the recess in the re-
ceiver for the breech-bolt is of full width in

_front, but for some distance from the rear it

is narrower, the receiver being provided with
ribs I' I, and when the breech-bolt is moved
to the rear the carrier will raise the car-
tridges until the head of the topmost cartridge
is stopped by the ribs I' I', as seen in Fig. 5.
This will cause the topmost cartridge to as-
sume an inclined position with the bullet
nearly in line with the rear of the barrel,
while the head protrudes upward in the path
of the front of the breech-bolt, so that when
the breech-bolt is moved forward it carries
the cartridge forward into the barrel. When
the cartridge is in the chamber of the barrel
and the breech-bolt is closed and locked, the
head of the cartridge is in the grasp of the
extractor-hook %% 1In this position the shell,
after firing, is supported, and in the opening
movement of the breech-bolt the cartridge-
shell is started rearward with the breech-bolt
by the cartridge-starter, and remains thereaf-
ter firmly supported between the front of the
breech-bolt and the hook of the extractor, and

is so carried rearward by the breech-bolt until -

the cartridge-head strikes against an inward
projection or ejector £ in the receiver, which
ejector acts in the usual manner to cause the
shell to be thrown outward or ejected throu gh
the opening in the receiver. :

The hammer o is hung upon a pivot o' at
the rear of the receiver, and is actuated to
strike the firing-pin and explode the car-
tridge by the mainspring s, which mainspring
engages with a stirrup pivoted to the ham-
mer in the usual manner.

The sear p is hung on a pin 2% in front of
the hammer and is constructed so as to en-
gage with the hammer, and, as shown, the
hammer is provided with two notches, one
the half-cock and the other the full-cock
noteh, and the sear-nose is in form of a hook
fitted to engage with either one of these
notches, and the half-cock notch is undercut
as usual, so that the sear-nose cannot be

pulled out by the trigger when engaged by
this noteh. ‘ )

The full-cock notch of the hammer is so
constructed that the sear-nose may be pulled
away from it, so as to release the hammer,
The trigger ¢ is hung upon the sear and is
shown as pivoted at the lower front part
thereof. The sear has a spring p’, which
urges its nose toward the hammer, and the
trigger has a spring ¢/, which tends to press
thelower part of the trigger forward. A mov-
able fulerum is provided for the trigger and
a tripping device is provided for removing
this fulerum when the hammer falls, and after
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the fulerum of the trigger has been removed -

the action of the trigger is reversed and the
pressure upon the trigger tends to hold the
sear-nose more tightly in engagement with
the notech of the hammer. The objectof this
constraction is to prevent a second discharge
or firing of the gun after the trigger has been
pulled to cause one discharge and before the
trigger has been released, so that each dis-
charge may be controlled by the trigger.

The movable fulerum is so constructed that

after ithasbeen removed from engaging posi-
tion by the fall of the hammer it remains in
such position until after the hammmer has been
moved back and the trigger released and
then immediately is restored to engaging po-
sition. This movable fulerum is shown as
part of a pivoted trip-lever 7, being a projec-
tion 7' at the front end of said trip-lever, and
this movable fulerum or projection ' when
in upper or engaging-position stands closely
in rear of an engaging shoulder ¢* of the
trigger, and the trip-leveris provided with or
engages with a spring 73, which tends to hold
the movable fulerum +' in upper position, so
that the falerum ' is normally engaged, and
when not engaged will move into position to
engage with the trigger as soon as it is per-
mitted to do so. The trip-lever is provided
at its rear end with another projection 72,
which is in rear of and in the path of an en-
gaging part of ‘the hammer, said part of the
hammer being shown as a small stud o?, pro-
jecting from the hammer at its left side at a
point beyond the pivot where the stirrup is
hung to the hammer. - This stud o? is so lo-
cated that just before the hammer reaches its
lowest position this stud o? strikes against
the rear projection 72 of the trip-lever and
moves the projection rearward and upward
and thus slightly turns the lever, thereby
moving the movable fulerum ' downward be-
low the engaging shoulder ¢? of the trigger,
and when the hammer comes to rest in lower
position the movable fulerum is alongside of
a recess in the trigger below the engaging
shoulder ¢? as shown in Fig. 8, so that the
trigger if pulled will swing rearward on its
pivot in the sear without touching the mov-
able fulerum. Thus the movable fulerum +'

isremoved from engaging position by the fall
of the hammer, and, further, when the ham-
mer is moved backward or cocked, and there-
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by the stud ¢®is caused to releasc the pro-
jeetions #2, the spring of the trip-lever can-
not restore the fulerum of the trigger while
the trigger remains in pulled position, as
shown in Fig. 5, as the movable fulerum is
then prevented by the engaging shoulder of
the trigger from rising into upper position,
but as soon as the trigger is released and
thereby the engaging shoulder¢®of the trigger
is moved forwardly by the trigger-spring ¢,
so as to be out of the path of the movable
fulerum ¢/, the trip-lever spring will act to
throw the movable fulerum + upward into
engaging position, as shown in Fig. 9, and
the pulling of the trigger will now cause the
hammer o be released.

After a shot has been fired the automatic
mechanism acts very quickly to cock the
hammer and eject the empty shell and place
a loaded cartridge within the barrel, and
these operations usually take place before
the operator has had time to release the trig-
ger after pulling it for the shot just dis-

" charged, and it is therefore necessary in or-
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der to properly control each shot that at the
completion of these operations the continu-
ance of the holding of the trigger in pulled
position shall not cause the hammer tobe re-
leased.

With the improved mechanism above de-
seribed all the operations of preparing the
arm for Dbeing discharged are performed
whether or not the trigger has been released,
but the arm will not be again fired until the
trigger has been released and again pulled,
and thus the most perfect control is exer-
cised, and the shots will be fired just as rap-
idly orasslowly as is desired, every pull of the
trigger causing a discharge of the weapon.
It will also be noted that by this improved
mechanism the movable fulerum of the trig-
ger causes the action of the trigger to be re-
versed, so that after the movable fulerum
has been removed from engaging position the
pullingof the trigger positively tends to move
the sear-nose toward the hammer, thus assist-
ing the action of the sear-spring, and there
is therefore no possibility of accidental re-
lease of the hammer beforethe trigger is again
pulled.

The hammer o has near its upper end a
projection or stud o3, which extends from its
right side, and which,when the breech-bolt is
closed, stands against the rear end of the
connecting-rod d. When the connecting-rod
d moves rearward, it works against the stud
0% and thus moves the hammer rearward and
finally brings the hammer to full-cock, as
shown in Fig. 5. The rod d holds the ham-
mer at full-cock until the rod moves forward
a sufficient distance to release the stud o
and the rear end of the rod d remains in the
path of the stud % so that the hammer in
falling cannot reach the firing-pin until the
rod has completed its forward movement.

I will now describe the operation of the
mechanism shown embodying my invention.

After the magazine has been filled with car-
tridges, as may be readily done by opening
the cover m and inserting a filled cartridge-
holder and then closing the cover and with-
drawing the cartridge-holder, another car-
tridge may be inserted through the top open-
ing of the receiver, and for the purpose of
inserting this additional cartridge it is only
necessary to open the breech, as may be very
readily done by grasping the finger-piece d° of
the connecting-rod d and drawing the connect-
ing-rod to the rear. The additional cartridge
may be then inserted through the top opening
of the receiver into the recess in front of the
breech-bolt and the connecting-rod dreleased,
and thereupon the retraction-spring f?, which
was compressed by the rear movement of the
connecting-rod, will react and force the cross-
head and piston and rod to their forward po-

sitions, and the cartridge will now be carried .

into the barrel and the breech-bolt locked
in closed position. This operation will leave
the magazine fully charged and there will be
an additional cartridge in the barrel. The
rearward movement of the connecting-rod d
also will have moved the hammer back into
fully - cocked position and the arm is now
ready for firing. The pulling of the trigger
will now cause the hammer to be released,
and the falling hammer will strike the firing-
pin 7/ and the firing-pin will explode the car-
tridge. Thefalling hammer also removes the
fulerum ¢ from behind the trigger, so that the
trigger nolonger tends to move the sear away
from the hammer; but if the trigger is still
held pulled the trigger tends to move the sear
toward the hammer and thus to assist the ac-
tion of the sear-spring p'in tending to throw
the sear into engagement with the haminer,
and therefore when the hammer is again
brought to full-cock, whether ornot the opera-
tor has released the trigger, the hammer will
be caught by the sear and held at full-cock.
When the bullet in its passage through the
barrel has passed the vent ¢’, the portion of
the gases of explosion deflected through this
vent and reflected by the concave face of the
plug ¢ exerts its force on the piston ¢ and
forces the piston ¢ and the cross-head g and
the rod d rearward against the tension of the
retracting-spring f?, and the rod forces the
hammer o rearward against the tension of
the mainspring s. The cam-pin d?* travels
for a short distance in the cam-slot of the
lock-bolt 7 without causing any movement of
the lock-bolt or doing any work, and thusthe
gases of explosion are enabled to readily over-
come the inertia of the piston and cross-head
and rod. When the cam-pin enters the in-
clined part of the groove, it withdraws the
lock-bolt from the receiver, thus unlocking
the breech-bolt, but as the rear part of the
cam-groove as well-as the front part thereof
is parallel to the direction of movement of
the rod and cam-pin the rod d continues its
movement for some distance independently
of the breech-bolt after unlocking the breech-
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bolt. During the rearward movement of
the rod d above- described, while the cam-
pin is moving in the first parallel portion of
the groove and while it is moving in the in-
clined portion of the groove and withdraw-
ing the lock-bolt and while it is moving in
the rear parallel portion of the groove, the
slotted connection between the breech-bolt
and the rod d at the rear permits the rod to
thus move without imparting movement to
the breech-bolt. While the cam-pin moves
in the rear parallel part of the groove the in-
clined recess or cam-surface d*of the connect-
ing-rod ¢ raises the horizontal arm ' of the
shell-starter and thus moves the vertical arm
1 80 as to start the cartridge-shell rearward
out of the barrel. As the breech-bolt is now
unlocked, it yields to the effort of the starter,
and for some small distance the breech-bolt is
pushed to the rear by the action of the arm w

- of the starteragainst the cartridge-head, while

the extractor ? retains its hold on the head of
the cartridge-shell. At about the completion
of the operation of the shell-starter the cam-
pin d?arrives at the end of the cam-groove and
now causes the lock-bolt and through it the
breech-bolt to move rearward, and the breech-

- bolt and rod d now move rearward together

and the breech is fully opened, the cartridge-
shell ejected, and the hammer brought to full-
cock. Asthe breech-bolt moves clear of the
rear of the magazine the carrier n raises the
column of cartridges in the magazine, pre-
senting the topmost cartridge for entrance
into the chamber. The rearward movement
of these parts is limited by the horizontal slot
in ths right side of the receiver in which the
lock-bolt ¢ travels, and this movement may
be checked by the spring f?, the tension of
which may be adjusted by turning the screw-
plug /' more or less into to the tube f, and
the spring may be caused to present an elas-
ticstop tothe rearward movement of the cross-
head. The reaction of the spring 72 again
returns the cross-head and piston and rod and
breech-bolt and locks the breech-bolt by the
lock-bolt, and the pistol is again ready for
firing, the breech-bolt having in its forward
movement pushed the upper cartridge into
thebarrel. Thisautomaticaction takesplace
very quickly, usually before the operator has
released the trigger; but the pistol is not
again fired until the operator releases the trig-
ger and again pulls it for the purpose of fir-
ing the next shot. "When the trigger is again
pulled, another shot will be fired and the op-
erations above described repeated, and thus
a shot will be fired every time the trigger is
pulled as long as cartridges are supplied.

It is of course evident that parts of my in-
vention are applicable to non-automatic fire-
arms, as, for instance, if the gas-cylinder and
piston are omitted the connecting-rod may be
operated by hand, and parts of my invention
may be used separately orin combination with
other parts than those above described, and
variousmodifications may be made in the con-

struction of the parts above deseribed without
departing from my invention. It is also evi-
dent that other gas-operated devices than a
piston and cylinder may be employed for util-
izing the gases of explosion in connection
with parts of my invention. '

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In a breech-loading firearm, the combi-
nation with the barrel and a cylinder located
alongside of said barrel, of an inclined vent
leading from the bore of said barrel into said
cylinder, said inclined vent being so located
that its outward prolongation would extend
through the end opening of the cylinder, a
plug closing the end opening of said cylinder,
said plug having a concave inner surface,
whereby gases are directed by said inclined
vent against said concavesurface of the plug,
and are reflected by said surface, and a mov-
able device for utilizing the force of the gases
thus reflected, substantially as set forth.

2. In a breech-loading firearm, the combi-
nation with the barrel, of a eylinder located
alongside of said barrel and integral there-
with, and an inclined vent leading from the
bore of said barrel into said eylinder, said in-
clined vent being so located that its outward

prolongation would extend through the end

opening of the cylinder, and a plug closing
the end of said eylinder whereby gases are
deflected by said ineclined vent against the
inner surface of said plug and are reflected
rearwardly by said inner surface of the plug,
and a piston in said c¢ylinder in rear of said
vent, substantially as set forth.

3. In a breech-loading firearm, the combi-
nation with the barrel and receiver, of a
breech - bolt, a lock-bolt for locking said
breech-bolt in closed position, a longitudi-
nally-moving actuating-rod, and a cam slot
and pin connection between the lock-bolt and
rod, whereby the said rod in its rearward
movement will first move the lock-bolt out of
locking position and thus unlock the breech-
bolt, and in its further rearward movement
the said rod acting through the cam slot and
pin and lock-bolt will move the breech-bolt
rearward; and the forward movement of the
rod will move the lock-bolt and breech-bolt
forward and then actuate the lock-bolt and
lock the breech-bolt in forward and closed
position, substantially as set forth.

4. In a breech-loading firearm; the combi-
nation with the barrel having an aperture in
rear of the muzzle and with a suitable re-
ceiver, of a breech-bolt, a lock-bolt for lock-
ing said breech-bolt in closed position, a lon-
gitudinally-moving rod, and a cam slot and
pin connection between the lock-bolt and rod,
whereby the said rod in its rearward move-
ment will first move the lock-bolt out of lock-
ing position and thus unlock the breech-bolt,
and in its further rearward movement the

“said rod acting through the cam slot and pin

and lock-bolt will move the breech-bolt rear-
ward; and the forward movement of the rod
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will move the lock-bolt and breech-bolt for-
ward and then actuate the lock-bolt and lock
the breech-holtin forward and closed position;
and .means operated by the gases escaping
through said aperture in the barrel for caus-
ing the rearward movement of the rod and
suitable retracting means for returning said
rod to forward position, substantially as set
forth.

5. In a breech-loading firearm, the combi-
nation with the barrel and receiver, of a
breech-bolt, a longitudinally-moving rod hav-
ing aslotted connection with said breech-bolt
near the rear end of the breech-bolt, a lock-
bolt for locking said breech-bolt in closed po-
sition, said lock-Dolt being located near the
forward end of said breech-bolt and a ecam
slot and pin connection between the rod and
lock-bolt, whereby said lock-bolt is moved
out of locking position during the first part
of the rearward movement of the rod and
while the slotted connection between the rod
and breech - bolt permits the rod to move
independently of the breech-bolt, and the
breech-bolt alter having been thus unlocked
is moved rearward by the rod, substantially
as set forth.

6. In a breech-loading firearm, the combi-
nation with the barrel having an aperture in
rear of the muzzle, and with a suitable re-
ceiver, of a breech-bolt, a longitudinally-mov-
ing rod having a slotted connection with said
breech-Dbolt, a lock-Dbolt for locking said
breech-bolt in closed position, and a cam slot
and pin connection between the rod and lock-
bolt, whereby said lock-bolt is moved out of
locking position during the first part of the
rearward movement of the rod and while the
slotted connection between the rod and
breech-bolt permits the rod to move inde-
pendently of the breech-bolt, and the breech-
bolt after having been thus unlockedismoved
rearward by the rod, and means operated by
the gases escaping through said aperture in
the barrel for causing the rearward move-
ment of the rod, substantially as set forth.

7. In a breech-loading firearm, the combi-
nation with a barrel having an aperture in
rear of the muzzle, and with a suitable re-
ceiver, of a breech-bolt, a cartridge-extractor
upon said breech-bolt, a longitudinally-mov-
ing rod connected with said breech-bolt so as
to move independently thereof at the begin-
ning of its rearward mevement, a loclk-bolt
forlockingsaid breech-Dbolt in closed position,
said lock-bolt being connected to said rod so
that said rod in the first part of its rearward
movement moves said bolt out of locking po-
sition and thus unlocks the breech-bolt, and
a shell-starter actuated by said rod to engage
the cartridge-shell in the barrel and start the
said shell rearward after the breech-bolt has
been unlocked and before the breech-bolt is
moved rearward by the rod, whereby succes-
sively the breech-bolt is unlocked, then the
empty cartridge-shell is started rearward car-
rying with it the breech-bolt and remaining

in the grasp of the extractor thereon, and then
the breech-bolt is moved rearward by the rod
and the eartridge-shell completely withdrawn
from the barrel; and means operated by the
gases escaping through said aperture in the
barrel for causing the rearward movement of
the rod, substantially as set forth.

8. In a breech-loading firearm the combi-
nation with the barrel and receiver, of a
breech-bolt, a eylinder alongside of and be-
low the barrel, a vent leading from the bore
of the barrel into said cylinder, a piston in
said eylinder in rear of said vent, a retract-
ing-spring on one side of said piston and con-
nected to said piston and a longitudinally-
moving rod on the other side of said piston
also connected to said piston, said rod being
also connected to the breech-bolt, whereby
the rearward movement of said piston by the
gases of explosion and the forward movement
ol said piston by the retracting-spring cause
the breech-bolt to be moved rearward and for-
ward, substantially as set forth.

9. In a breech-loading firearm, the combi-
nation of a spring-actuated hammer, a sear
adapted to engage with the hammer when the
hammeris cocked, a trigger loosely connected
to the sear, and a movable fulerum for the
trigger, and a tripping device actuated by the
hammer whereby in its fall the hammer re-
moves the fulerum of the trigger, substan-
tially as set forth.

10. In a breech-loading firearm, the combi-
nation of a spring-actuated hammer, a sear
adapted to engage with the hammer when the
hammer is cocked, a trigger loosely connected
to the sear, & normally-engaged movable ful-
crum for said trigger and a tripping device
actuated by said hammer whereby in its fall
the hammer removes the fulerum of the trig-
ger, said trigger holding the removed fulerum
out of engaging position until the trigger is
released, substantially as set forth.

11. In a breech-loading firearm the combi-
nation of a spring-actuated hammer, a sear
adapted to engage with the hammer when the
hammeris cocked, a trigger loosely connected
to the sear, a normally-engaged movable ful-
crum forsaid trigger and a tripping device ac-
tuated by the hammer whereby inits fall the
hammer removes the fulerum of the trigger,
said trigger holding the removed fulerum out
of engaging position until the trigger is re-
leased, and means actuated by the discharge
of the arm for cocking the hammer, substan-
tially as set forth.

12. In a breech-loading firearm the combi-
nation of a spring=actuated hammer, a sear
hung upon a pivot and adapted to engage with
the hammer when the hammer is cocked, a
trigger hung upon the sear, a trip-lever hav-
ing a fulerum for the trigger, said trip-lever
normally tending to hold said fulerum in po-
sition to engage with the trigger, and said
hammer and trip-lever having engaging parts
whereby in its fall the hammer actuates the
trip-lever and removes the fulerum of the
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trigger, and a shoulder upon said trigger for
holding said movable fulerum out of engag-
ing position until the trigger is released, sub-
stantially as set forth. .

13. In a breech-loading firearm the combi-
nation with the barrel and receiver, of a
breech - bolt, a lock-holt for locking said
breech-bolt in closed position, said lock-bolt
extending transversely through said breech-

bolt and carried by said breech-bolt and pro- -

truding into a recess in the wall of the re-
celver at one side of the breech-bolt, and hav-
ing an angular part locked by a shoulder of
the receiver at the opposite side of the breech-
bolt,said receiver having a longitudinal slotin
its wall contiguous to said shoulder whereby
said breech-bolt is rigidly supported at both
sides against recoil, and means for actuating
said lock-bolt and breech-bolt, substantially
as set forth.

14. In a breech-loading firearm the combi-
nation with the barrel and receiver of a
breech-bolt, a longitudinally-moving rod, a
lock-bolt forlocking said breech-bolt in closed
position,said lock-bolt extending transversely
through said breech-bolt and carried by said
breech-bolt and protruding into a recess in
the wall of the receiver at- one side of the
breech-boltand having an angular partlocked
by a shoulder of the receiver at the opposite
side of the breech-bolt, said receiver having
a longitudinal slot in its wall contiguous to
said shoulder whereby said breech - bolt is
rigidly supported at both sides against recoil,
and a cam slot and pin connection between
the lock-bolt and the longitudinally-moving
rod, substantially as set forth. '
~15. In a breech-loading firearm the combi-
nation with the barrel and receiver of a lon-
gitudinally-moving breech-bolt, a longitudi-
nally-moving rod having a longitudinally-
slotted connection with said breech-bolt near
the rear end of said breech-bolt, a lock-bolt
fitted transversely in said breech-bolt near
the front end thereof, said lock-bolt extend-
ing into a recess in the wall of the receiver
at one side of the breech-bolt and having an
angular part locked by a shoulder of the re-
ceiver at the opposite side of the breech-bolt,
whereby said breech-bolt is rigidly supported
against recoil at points near the front end of
the breech-bolt and at both sides thereof, and
a cam slot and pin connection between the
lock-bolt and longitudinally-movingrod, sub-
stantially as set forth.

16. In a breech-loading firearm the combi-
nation with the barrel having an aperture in
rear of the muzzle and with a receiver, of a
longitudinally-moving rod and means actua-
ted by the gases of explosion escaping through
said aperture in the barrel for actuating said
rod, a longitudinally-moving breech-bolt,

~ said breech-bolt having a longitudinally-slot-

65

ted connection with said rod néar the rear
end of said breech-bolt, a lock-bolt fitted
transversely insaid breech-bolt near the front
end thereof, said lock-bolt extending into a

recess in the wall of the receiver at one side
of the breech-boltand having an angular part

‘locked by-a shoulder of the receiver at the

opposite side of the breech-bolt, whereby said
breech-bolt is rigidly supported against re-
coil at points near the frontend of the breech-
bolt and at both sides thereof, and a cam slot
and pin connection between the lock-bolt and
longitudinally-moving rod, substantially as
set forth.

17. In a breech-loading firearm the combi-
nation with the barrel and receiver of a cyl-
inder located alongside of said barrel and a
vent leading from the bore of the barrel to
the eylinder, a piston in said cylinder in rear
of said vent, and a power-storing device op-
erating to return the piston to forward posi-
tion after the piston has been moved rear-
ward by the gases of explosion, a rod con-
nected with said piston, a breech-bolt, said
breech-bolt having a longitudinally-slotted
connection with said rod near the rear end of
said breech-bolt, a lock-bolt fitted trans-
versely in said breech-bolt near the front end
thereof, said lock-bolt extending into a re-
cess in the wall of the receiver at one side of
the breech-bolt and having an angular part
locked by a shoulder of the receiver at the
opposite side of the breech-bolt, whereby
said breech-bolt is rigidly supported against
recoil at points near the front end of the
breech-bolt and at both sides thereof, and a
cam slot and pin eonnection between the
lock-bolt and said rod, substantially as set
forth.

18. In a breech-loading firearm the combi-
nation with the barrel and receiver of a cylin-
derlocated alongside of said barrel and a vent
leading from the bore of the barrel to the cyl-
inder, a piston in said eylinder in rear of said
vent, a retracting-spring on one side of said
piston and connected to said pistonand a rod
on the other side of said piston also connected
t0-said piston, a breech-bolt, said breech-bolt
having a longitudinally - slotted connection
with said rod near the rear end of said breech-
bolt, a lock-bolt fitted transversely in said
breech-bolt near the front end thereof, said
lock-bolt extending into a recess in the wall
of the receiver at one side of the breech-bolt
and having an angular partlocked by a shoul-
der of the receiver at the opposite side of the
breech-bolt, whereby said breech-bolt is rig-
idly supported against recoil at points near
the front end of the breech-bolt and at both
sides thereof, and a cam slot and pin connec-
tion between the lock-bolt and said rod, sub-
stantially as set forth..

19. In a breech-loading firearm the combi-
nation with the barrel and receiver, of a eylin-
der located alongside of the barrel and a for-
wardly and downwardly inclined vent lead-
ing from the bore of the barrel to the cylin-
der, a piston in said cylinder in rear of said
vent, a tube alongside of said cylinder, a re-
tracting-spring within said titbe, a cross-head
upon said piston including a follower for said
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spring, said follower extending within and
guided by said tube, a rod joined to said eross-
head at the side thereof opposite said retract-
ing-spring, a breech-bolt, said breech-bolt
]mvmg a longitudinally- slottod conuection
with said rod near the recar end of said
breech-bolt, a lock-bolt fitted transversely in
said breech-bolt near the front end thereof,
said lock-bolt extending into a recess in the
wall of the receiver at one side of the breech-
bolt and having an angular part locked by a
shoulder of the receiver at the opposite side
of the breech-bolt, whereby said breech-bolt
is rigidly supported against recoil at points
near the front end of the breech-bolt and at
both sides thereof, and a cam slot and pin
connection between thelock-bolt andsaid rod,
substantially as set forth.

20. In a breech-loading firearm the combi-
nation with a frame including a receiver of a
barrel secured thereto, a cylinder alongside
of and below the barrel, the front portion of
said eylinder being integral with the barrel
and the rear portion of said cylinder being
integral with the frame, a piston fitted toslide
in said eylinder, a tube alongside of the rear
portion of said eylinder, a retracting-spring
in said tube, a cross-head on said piston ex-
tending into said tube and constituting a fol-
lower for said spring, and a rod connecting

said cross-head tothe breech mechamsm, sub-
stantially as set forth.

21. In a breech-loading firearm the combi-
nation with the barrel and receiver of a breech-
bolt, a cartridge-extractor upon said breech-
bolt, a lock-bolt transversely fitted in said
breech-bolt, a longitudinally-moving red, a
cam slot and pin connection between said rod
and lock-bolt, a shell-starter engaging the
cartridge-shell in the barrel, and an arm of
said shell-starter engaged by a cam-surface
on said rod, substantially as set forth.

22. In a breech-loading firearm the combi-
nation with the batrrel having an aperture in
rear of the muzzle, and with a suitable re-
ceiver, of a breech-Dbolt, a longitudinally-
moving rod having a slotted connection with
said Dbreech-Dbolt whereby said breech-bolt
and rod are held together vertically and lat-
erally, a lock-bolt for locking said breech-
bolt in closed position, said lock-bolt having
a slot formed therein with an inclined pox-
tion, said slot also having a portion at its for-
ward end parallel to the direction of move-

570,388

ment of the rod, a pin on said rod entering
said slot in the lock-bolt, a piston-cylinder
arranged alongside of the barrel and a piston
therein, said rod being connected at its for-
ward end to said piston, substantially as set
forth

23. In a breech-loading firearm the combi-
nation with the barrel and receiver of a breech-
bolt, a transverse lock-bolt in said breech-
bolt, a cartridge-extractor upon said breech-
bolt, a longitudinally-moving rod, a cam slot
and pin connection between said rod and lock-
bolt, said breech-bolt having a slotted con-
nection with said rod near the rear ends of
said rod and breech-bolt, a shell-starter en-
gaging with the cartridge-shell in the barrel
and an arm of said shell-starter engaged by
a cam-surface on said rod, a longitudinally-
arranged cylinder alongside of the barrel, a
vent leading from the bore of the barrel into
said eylinder, and a piston in said cylinder
in rear of said vent, said piston being con-
nected tosaid longitudinally-movingrod, sub-
stantially as set forth.

24. In a breech-loading firearm the combi-
nation with a receiver of a barrel secured
thereto, a cylinder alongside of said barrel,
the front portion of said cylinder being inte-
gral with said barrel and the rear portion of
said cylinder being integral with the receiver,
a piston fitted to slide in said cylinder, a tube
alongside of the rear portion of said cylinder,
a retracting-spring in said tube, a cross-head
on said piston extending into said tube and
constituting a follower for said spring, a rod
connected to said cross-head at the side op-
posite the said tube, a breech-bolt, a trans-

verse lock-boltin said breech-bolt,a cartridge- .

extractor upon said breech-bolt, a cam slot
and pin connection between said rod and lock-
bolt, said breech-bolt having a slotted con-
nection with said rod near the rear ends of
said breech-bolt and rod, and a shell-starter
engaging the cartridge-shell in the barrel,
and an arm of said shell-starter engaged by
a cam-surface on said rod, substantially as
set forth.

Thisspecification signed and witnessed this
25th day of October, A. D. 1894.

CARL J. EHBETS.
-In presence of—
Jas. T. BRYANT,
W. J. MALONEY.
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