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To all whom it may concerm:

UNITED STATES

PATENT OFFICE.

SAMUEL N. McCLEAN, OF CLEVELAND, OHIO, ASSIGNOR TO THE McCLEAN

ARMS AND ORDNANCE COMPANY, OF

~ TION OF NEW JERSEY.

CLEVELAND, OHIO, A CORPORA-

DISCHARGE~ACTUATED GUN.

No. 827,259.

| Specification-of Letters Patent.
 Application flod February 17,1900, Serial No. 5,578, -

Patented July 31,1908,

Be it known that I, Samuer NeaL Mc-

CLEAN, a citizen of the United States; resid-

ing at Cleveland, in the county of Cuyahoga,
‘1 the State of Ohio, have made certain new
and useful Improvements in Breech-Loading
and Discharge-Actuated Firearms, of which
the following is a specification. .

My invention relates to cuns, and more
particularly to discharge-actuated guns of

either the automatic or semi-automatic class.

In. my pending applications for United
States patents, serially numbered
676,520, and 710,014, 1 have described cer-
tain inventions of my own wherein the force
of discharge, and particularly the gases of
discharge, are utilized to actuate the action

 of a gun employing a reciprocating and rotat-

20

.25

ing breech-block; and my present invention
whereby I am enabled not

relates to means
only to
gases of
or ‘‘kick’” of the weapon, to

e(ferate the action of the gun by the
ischarge, but also control the recoil
the end that

greater accuracy of fire may be secured and

the weapon rendered easy of manipulation.
In addition to this the invention consists 1n

" means for controlling the action, whereby it

3°

:s rendered automatic or semi-automatic and
hand-fed or magazine-fed at the will of the
gunner. Furthermore, the invention con-

“sistsiin certain details of construction and ar-

~ described, and specifically pointed out in the
-claims.
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rangements of parts, as will be hereinafter

The weapon 18 either a hand-operated or
discharge-actuated arm. When operated

by hand, the action may be withdrawn and |

returned bv hand or withdrawn by hand and

returned by the force of the actuating-spring,

and when operated by the force of the cis-
charge the projectile is utilized as a valve to
sufficiently obstruct and control the forward
escape of the gas and to prolong and control
the action of the gas.on the gun and its ac-
tion. The gas-capturing device controls the

pressure at which the gas operates, the length

of time during which the gas shall act, and

the manner and purpose for which the gas-

current shall be used. The force of the gas-
current is transmitted to the bolt-action by a
connecting medium which engages with a

system of companion coacting cam-tracks to | parts

| govern both the reciprocatin

667,361, | tion is retained 1n its open position until the

‘speed-firing is desired, the parts may be set

the preferred

1 -and locking
action of the bolt, together with the loading,
extracting, ejecting, and firing actions of the
arm, and with the bolt- operates the maga-
zine-feed to govern and time the feeding ac-
tion and controls the weapon for any re-
quired kind of firing. The weapon may be
either a hand-operated, semi-automatic, Or
sutomatic arm. When used as a semi-auto-
matic gun, the weapon may be loaded by
hand or automatically loaded from the mag-
azine. When loaded by hand, the bolt-ac-

55
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cartridge is placed in the receiver, after
which the primary pull of the trigger releases
the action and permits the parts to return to
the closed or loaded position, and the sec-
ondary pull of the trigger permits the firing
action to take place. When the gun is load-
ed from the magazine for semi-automatic fir-
ing, the breech 1s automatically opened, the
cartridge automatically fed from the maga-
zine to the receiver and advanced by the bolt
into the barrel, and the breech automatic-
allv closed and locked; but the firing action

70
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is restrained till it is released by a single pull

the trigger. When hand-loading for 1
80

upon.

to catch and retain the action in 1ts open po-
sition until a cartridge is placed in the re-
ceiver by hand, whereupon a single pull of
the trigger releases the action, and the car-

tridge is driven into the barrel, the breech

closed and locked, and the cartridge fired, -

ofter which the action automatically returns
to and is retained in open position ready for -
ihe action to be repeated. The weapon
when used as an automatic arm is adapted to go
form of magazine clip Teeding
action, and firing is continuous from the mag-
azine until the trigger is released or the num-
ber of cartridgesin the magazine1s exhausted.
My invention may be constructed 1n va- g5
of the same, and it is understood that the

drawings which are hereunto attached and

Tious forms without departing from the spirit.

' made a part of this specification are for pur-

poses of illustration only and do not define
the precise scope or limits of the invention.
Figure 1 is a longitudinal section of the

barrel and receiver with frame and operating
in elevation. Figs. 2 and 3 show the

100
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ejector in side elevation and plan, réspec-1 The barrel A may have any required form
tively. . Fig. 4 shows in plan view the car- | to adapt it to the ammunition with which it
tridge-feed levers and feed-spring. Fig. 5 is | is intended to be used. The receiver A’ may
a top plan of the frame with the receiver re- | be either integrally or otherwise fixedly at-

5 moved. Fig. 6 is an inside elevation of the tached to the barrel in orderto attain certain 7o
end closure or cap of the receiver. Fig. 7 | mechanical, military, and manufacturing ad-
shows shell-extractor in rear and side elova. vantages. It is shown here as integrally
tion, respectively. Fie. 8 shows the car- | formed with the barrel, the recerving-cham-
‘tridge-feed-controlling slide in side and end | ber being of sufficlent length to entirely

to elevation. . Fig. 9 is a longitudinal sectional | house the bolt in both its front and rear posi- 75
view of the breech end of the gun, parts 1n | tions. The receiver is provided at its for-
elevation and the operating partsin rear and | ward end with locking-lugs A and on its up-
open position. Fig. 10 is g fragmentary | per side with cartridge receiving and eject-
Cross-section of the. receiver, showing the | ing openihg A®.  The under side of the re.

15 breech-bolt and cartridge-ejector in end ele- | ceiver is cut out to permit the movement of 8o
vation. Fig. 11isa fragmentary view show- | the bolt-action and driving-rod and to recejve
Ing a modification in which the cartridge- | the magazine system and ejecting - action.

~ eJector is integrally formed with the frame. | The barrel is provided at the forward end of
Fig. 12 is a left-hand side elevation of the | the receiver with the usual cartridge-cham-

-+ 20 breech-bolt. Fig. 13 is a right side eleva- | ber A* and on its under stde with the lug A® 8¢

tion of the breech-bolt. Fig. 14 is a front | for attaching it to the gun frame and stock.
end elevation thereof. Figs: 15 and 16 are | The receiver is provided on its opposite sides
cross-sections of the gun, taken; respectively, | with longitudinal guide-grooves A®, Figs. 1,
on the lines @ @ and 3 b of Fig. 1. Fig.17isa |9, and 716, These guide-grooves are pro-

25 broken longitudinal section with partsin ele- | vided with a cut-out part A7 near their for- go
vation, the cartridge-lifting lever N being | ward ends to afford g rotary path of move-
shown in dotted-line position where it en- | ment for the bolt-timing lug. The receiver
gages the trigger to bring a part thereonin the | is also provided at its forward end with a cut-
path of the drive-rod. Fig. 18 is a top plan | out part A% located between the locking-lugs

30 view of Fig. 17 with the breech-block removed | of the recerver A* and forming a path for the g5
and parts broken away. Fig.-19is a cross-sec- reciprocating movement of the locking-lugs
tional view of the gun with parts omitted | of the breech-bolt. .
1In. order to more clearly illustrate the action The receiver-cap AY located at the rear
of the cartridge-lifting lever N upon the trig- | end of the receiver, conforms to the cylin-

35 ger,and Fig. 201is a detail. F 12. 21 1s a cross- | drical shape of the receiver and is fixedly at- 100
section on the lines ¢ ¢ of Fig. 22, which latter | tached to the gun-frame and engages with -
1s & longitudinal section of the gun-at the for- | the receiver to retain it in fixed position.

- ward end of the barrel. Kig. 23 is a like view | This cap A?is provided with g flange-guide-

of the forward end of the gun-barrel only, | way A to engage with a companion flange

4o 1llustrating a plurality of gas-chambers. Kg. | G? on the gun-frame. ' 10§
2415 a front elevation of Fig.23. Fig. 25isa The gas-controlling or power-transmitting
cross-section of the guiding-rod on the line | device is preferably located at or near the
d.d of Fig. 30 looking in the direction of the front end of the barrel and consists in means
arrow. Hig. 26 is a fragmentary left-hand | for obstructing, expanding, retaining, de-

45 side elevation of the rear end of the driving- | flecting, controlling transnutting, eovern- rie
rod. Figs. 27 and 28 are also fragmentary | ing, and utilizing the gas-current. In its
views of the left and right hand sides, respec- simplest form it comprises a gas-chamber
tively, of the rear end of the driving-rod, | formed either with or without gas-openings
1lustrating a modified arrangement of can. for expanding, confining, controlling, ob-

5o faces. Fig. 29 is a side elevation, and Fig. | structing, deflecting, utihizing, and transmit- 11 S
50 a top plan view, of the driving-rod, partly | ting the force of the gas-current. The gag
In section. Fig. 31 is a side elevation of the | controlling and transmitting device may be
cartridge - clip locking - latch. Fig. 32 is a | formed to control the gas-current at any re-
detailed side elevation illustrating a modified quired pressure, in any required quantity,

55 construction of a portion of the firing mech- | and to prolong it for any necessary length of 120
anism and the means for setting the mechan- | time. The above gas capturing or control-
1sm to different modes of firing. Fig. 33is a ling device, when broadly stated,. may he
fragmentary longitudinal section of the gun- | formed to ejther fixedly or adjustabl v control
barre] and gas-tube. Figs. 34 and 35 are | the gas-current in one or more of a series of

6o longitudinal sections of the end of the gun- | consecutive and coacting steps and to con- 125
barrel and modified forms of the gas-control- | trol the gas-current for either one or more
ling device. Fig. 36is a top plan view of the ‘primary or auxiliary purposes. In Figs. 21
rear trigger and adjusting or setting disk [ and 22T have illustrated one form which the
shown in Fig. 32, part of the said trigger being | gas-controlling and power-transmitting de-

05 broken away. - ' 1 vicemayassume. In said figures the forward 136G

[ -
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(% and gas-plug
flange to receive
6o.

 shown at (7, to its full width under the barrel,

05

the chamber or bored-out portions of the bar-

the opening

- ,The openings
- 35, are
paralle

forwardly to permit a

‘deflect the gas-current and inward at their

slots
slots will increase as
crosses the same; but with the V-shaped slot
- of Fig. 34 the initial amount of gas passing

351 have shown a

827;259

o

and of the barrel is formed with a bored-
out chamber Al and the gas-controlling de-
vice may be either fixedly attached to the
end -of the barrel or. integrally formed with
the barrel. Located in the chamber A™ and
preferably on o posite sides thereol are the
openings A%, which connect with the gas ex-
pansion and conducting chamber C and per-
mit the gas-current to escape alike at both
sides of the projectile. These openings A'?
may be cut into-the bore of the ba,rrei and

rel ‘Al omitted when it is desired to allow
the rifling to retain its engagement with the
projectile while the projectile is passing across
A2, This gas-expansion cham-

ber A may also be formed with the bored-
out or farther-expanded part which is shown
opposite the openings A™ in Fig. 34 to permit
o sufficient expansion of the gas-current for
controlling a larger quantity of the gas
lower pressure and for contrelling the initial
part of the recoil of the-arm, also to expand
and vary the force of the gas-current and to
offer a resistance-shoulder to the gas-current. |
A Figs. 21 a,m% 22, 34 and

{)refera, oly formed aslong narrow slots
with the bore to graduate and auto-
matically control the force of the gas-current,
together with the degree of pressure at which
the gas shall act, angr may 1ncrease in width |
oradually-increasing |
gas-current and may
their forward end to

rate of expansion of the
be beveled outward at

rear end.to allow the E&s—cﬂrrent to begin to

escape through a gra ually-increasing open- |
ing. TIn either the V-shaped or parallel-sided
{he ameunt of gas escaping through the

the rear of the projectile

therethrough will be less and will increase
more gradually than in the case -of the slot
with parallel sides shown in Fig. 22. InIg.
diamond-shaped slot which
adually increases In width to its widest
point and then tapers off to a point in front.
The form of the gas-controlling device C 18
that of a chamber into which the gases of ex-
plosion are conducted to be utilized in the op- |
eration of the weapon. It may be variously
shaped and may be either integrally formed.
with the barrel or canstructed separately and
socured thereto. As shown in Figs. 21 and
22, 1t forms a hand around the barrel and
contains an opening into which the gas-tube
(4 are screwed, as well as &
and retain the forward end
of the wooden part of the sfock. DBetween
the openings A!* of the barrel and the gas-
tube 7 the chamber oradually expands, as

thus providing room for rapidly reducing the
tension of the gases escaping through the |

‘with rear openings C*, controlled by screw-

‘structure of the gun in &
4. e., 8 direction contrary to

g forward suriace or

22, to pel

“and

- gun-barrel.

S
openingsA'?. “Theunder side of the gasband
or chamber C is provided with an openin C?,
through which the tool may be inserted for
machining the inner side of the gas-chamber.
The gas-plug C* 1s screwed into the forward
end of the gas-chamber C and may be re-
moved for the purpose of cleaning the parts
and is formed to close the opening C* when
inserted in its fixed position. The gas-eX-
pansion chamber ' may also’ be provided

70

75

lugs (7, to allow a portion of the gas caught
y this chamber to escape to the rear and af-
ford a screw adjustment for controlling the
force of the gason theaction and reducing the
recoil and flash. (Gas-pressure may also be

30

iaken from the gas-chamber C' by way of

work about the gun. -

The gas-chamber indicated at E in Figs.
22, 23, 34, and 35 1s in the form of a nozzle
located at themuzzle of the barrel, such cham-
ber being' so construeied as to permit the
gases to gradually expand therein and to im-
pinge upon a Tearw ardly - facing surtace,
whereby the power of the gases acts upon the
forward direction—
| the recoil. Said
chamber may be either rigidly or vieldingly
sttached to the barrel, as desired, and the

‘which the gases impinge may
form either a rigid or yielding portion of the
id ¢ This chamber -1s

ports ¢ and utilized to perform any required

sle

95

100
shoulder and an opening
F? in line with the bore of the barrel of suf-
ficient size to permit the passage of the pro-
jectile. This auxihiary gas-expansion cham-
ber may be provided with openings E’, Fig.
mit the escape of the gas-current n
o lateral or deflected direction. In order to
control a greater quantity of the forward
ower of the gas-current, . have shown m
1Iji,‘ig. 93 g nozzle-composed of a serles of aux- 110
iliary gas-expansion chambers E3, B4 and E?,
.~ order to control and deflect a greater
quantity of the forward power of the gas-cur-
rent these auxihiary gas-expansion chambers ,
may be formed with rojecting wings and 115
rearwardly - inclined ﬂteml openings K
which may be controlled by an adjustable
screw-threaded band E7, which 1s secﬂredT liln '
. e
opening E? for the passage of the projectile 120
may be of relatively oreater or diminished -
size to allow the consecutive gas-eXpansion
~hambers to catch a greater or less quantity
of the forwardly-escaping gas-current. |
 In Figs. 34 and 35 I have shown a con- f25
struction whereby the power of the gases of
explosion 18 yieldingly transmitted to the
As shown in Fig. 34, the gas-

chamber E has located 1n 1its forward cylin-
drical end a perforated piston e, movable I 130

103
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' the cylihdrical chamber against the tension

~ wall of the chamber and the piston. If de-

of a spring ¢, reacting between the. front

sired, the chamber E may have an opening
¢’ In the wall thereof, which when the piston
Is at rest registers with the passage ¢’, ex-

o
]

‘tending from the face of the piston, said pis-

- ton having a rearwardly-projecting flange

10

L5

20

125

30

35

" the point w

46

45

55

¢’y which closes the opening upon the ad-
vancement of the piston agamnst its spring.
The gas-pressure escaping from the opening
¢-may be utilized to perform work In connec-
tion with the operation of the arm—as, for

eXample, operating the breech-action. = An

opening ¢’ may also be formed in such a po-
sition in the wall of the chamber E that it is
normally closed, but is opentovent the cham-
ber as soon as the flange et has passed it. As
shown in Fig. 35, the entire gas-controlling
chamber E has movement relative to the bar-

rel and has a spring ¢’ Interposed between g

shoulder on the barrel an an oppositely-
dispositioned shoulder in the chamber. Tt

Fbe seen that in the form of gas-chamber
as shown in Figs. 34 and 35 the forward ac-
tion of -the gas on the barrel is exerted
through the ylelding tension of the Spring,
thereby avolding sudden and Injurious
strains. Furthermore, in the form o cham-
ber disclosed in Fig. 34 the gas-chamber is

one of expanded capacity by reason of the

I]t}llovement of the piston under the influence of
the gas. -

Lhe power of the gas-current may be util-
1zed in the operation of the weapon by trans-
mitting the 'ﬁower directly or indirectly from

ere the gas is caught and con-
trolled to the part to pe operated, a suitable
element or combination of element.. being
employed for thig purpose. In the con-
struction here illustrated the power of the
gas-current 1s transmitted to the bolt-action
through a connecting medium D, called the
‘driving-rod.” 1t has at its forward end g
piston 1, which is movable in the gas-tube
C* and compresses the driving - spring (e,
The rear end of the gas-tube C° is provided
with a shoulder or screw -plug (7, against

. .straddle the magazine and to connect the re-

6o trated the :

celver and bolt-action. |
Thedriving-rod D may be integrally formed
from a single piece ; but as herewith illus-
giston -head D’ is connected with

- the rear end of the driving—rod by the tube

63

D?.  The flexible draw-ro D*, Figs. 1, 29,

——plt

scopic action in the tube D* when the weapon
18 automatically operated. The latch 1S is
pivotally supported on . the driving-rod and
controls itg enga%ement with the draw-rod

by straddling

the

atter in rear of an enlarge-

ment D, as shown in Figs. 29 and 30. The

rear end of the driving-rod is provided with

lugs D® and D7, located On 1ts respective op-
posite sides and constructed to engage with

the guide-tracks A®. The right-hand lug D’
1s provided with cam-faces D* and D* for en- |
ga%ing With companion cams on the breech-
bolt, and the left-hand lyo D)8 1s provided
with companion cam-faceg 1o and D to en-
gage with companion cams on the breech-
bolt. The rear end of the driving-rod is
formed to straddle the magazine and to have
8 path of movement across the top of the
magazine and within the body part of the

breech-bolt,.

The driving-rod is also eyt

away on 1ts upper side to allow it to conform
to the shape of the receiver and barrel and is
%rovided on its under side with g sear-lug

**, & sear-notch D1 to enable the gear to

D* on the right-hand side of the rod I have
shown a modification of the driving-rod in
which the cam-faces D® and D* gpe united to

form a single cam D for engagement with
the left-hand

side of the breech-holt and the
and D", which unite to form g

single cam D* to engage with the right-hand

| side of the breech-holt.

The breech-bolt may have any desired
form to adapt it to the preferred form of the

breech-bolt- ocking action. As here illys.

trated it isin the form of g reciprocating and
rotating bolt having its forward end formed
with an interrupted screw-thread, one-half

and 30, eonnects the driving-rod with the |
“handle and moves the driving-rod when the
same is withdrawn by hand, but has a te]e. |

of which is cut out, leaving a series of bolt-

locking Iugs F’ for engagement with compan-
2

1on lugs in the receiver

These lugs F” are

shown in four rows of four lugs each, and th
bolt 1s adapted to be turned one-eighth turn

1s provided with a groove forming

an extractor-seat, which groove in transverse

| section is formed on an. arc of a circle to
cause the extractor to lock with the flange or

75

8o.

Q0

05
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10§

ITO

11§

groove of the cartridge in. ulling out the.
shell. This extractor-seat I partially en-

circles the bolt and permits the rotary move-

ment of the bolt independent of the extrac-

1 tor. The extractor-seat F? is algo cut out at

& point beyond the path of the extracior's

1 movement to

sembled and

permit the extractor to be ag-
disassembled. The shell-ex.

tractor F* is a hook havin 1ts forward end

the ca,rtri_die

formed to engage with the flange or groove of

and its rearward end Aaving g

120

124

130



- bolt the extractbr conforms to the shape of |

5

10

(5

20

- the bolt-head being cut out or

30

" head also afford a path of movement for the’
.~ cartridge-ejector,

827,200

the bolt-head and is adapted to remain sta-
tionary while the bolt turns, the extractor-
seat permitting this movement. This con-
<truction of the extractor and extractor-seat
forms a hinged relation of the extractor-and
breech-bolt, and the spring-pressed stud I
acts to yieldingly limit the latching move-
ment of the extractor. The forward end of
the breech-bolt is counterbored to conform

“to the enid of the cartridge and to form a sup-

port for the under side of the cartridge oppo-
site the extractor. This support may also
be formed to slightly engage with the groove
or flance of the cartridge, i required. The
torward end of the breech-bolt 1s
with & central opening to receive and retain
the firing-pin F?, in the form of a loose plun-
ger having a limited movement, and 1s Te-
tained by the pin F° passing through the
breech-bolt. The body part of the breech-

Dbolt is cut out to allow the cartridge-clip or
~ cartridge-magazine

to tise up into the. Te-

he rear of the barrel, and the row

5 of lockmg—lugls on the innerside of the breech-

_ to have a path of movement in
line with the topmost cartridge between the
side walls of the cartridge chip or magazine,
grooves F, as shown in Figs. 12 and 14, for
this purpose. These grooves F7 in the bolt-

which permits the ejector

o rise into the path of the cartridge or shell

35

when being extracted. The cut-out con-

' struction of the body part of the breech-bolt

40

50
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6o

o 1ary

6%

"gide. The bolt-tracks |03

bolt with the recelver.

also permits
D to have a reciprocating movement across

the top of the magazine and the topmost car-

tridge therein. - .
The body part of the breech-bolt is pro-
vided with a .cam-bolt lockin and firing
track on its left-hand side and 2 cam-bolt
unlocking and timing track on its right-hand
and F® have a

ort at theirforward end to permit a
limited firing movement of the driving-rod
after the locking action of the bolt 1s com-
plete, and the left-hand track F® has a rear
cam part 10, which engages with a cam-face
D, Fig. 26, 0n the slide D to govern the lock-
ing action of the bolt with the réceiver and
the latching action of the driving-rod with
the bolt. Theright-hand bolt-track F*® has a
rear cam part F,
cam-face B“, Fig. 29, of the driving-rod to
govern the unlocking action of the bolt from
the receiver and.to govern the latching ac-

straight

tion of the driving-rod with the breech-bolt

action of the breech-

The bolt-unlocking
cam F'* may also be formed with an auxil-
cam-face F12, Fig. 13, and the bolt-lock-
F1° may have a companion cam-face
with the cams D°

and to time the latching

Ing cam Ve 8
F13 to coact, respectively,

provided

| used and 1s attached to
barrel by

provided with

the rear end of the driving-rod. |

which engages with the

| is provided with a lug

>

and D¢ of the driving-rod
ing or engaging action of the driving-rod
with the breech-bolt and to govern the un-
locking, reciprocating, and locking action of
the breech-bolt with the driving-rod and tne
~aceiver. The lug I of
ocuided in the groove A° of the receiver, there-

Py retaining the breech-bolt i fixed aline-

ment with the receiver and causing-1t to lock
with the Teceiver always at a fixed point, the
cut-out part
movement of the lug F'* n

locking the bolt. The lugs D® and D of the

. A7 of the track A® permitiing a
sufficient rotary

to govern the Jock-

70

the breech-bolt 1s -

75

ouiding-rod are fixedly cuided in the grooves

A® of the receiver and govern the reciprocat-
ing movement of the driving-rod. .
‘The gun-frame G may have any required
form to adapt it to the type of arm and oper-
ating action with which it is intended to be
the under side of the
the lug A’ and the pin &, Fig. 9.
Tts rear end is attached to the ca A’ by
neans of the flanges G2 and A, The flange
G2 is formed to be slipped mto a companion
groove A® in the cap A% to which it may be
suitably riveted or attac
part of the gun-irame is provided with a suit-
able magazine-chamber which conforms 1n
general shape and size to the ammunition
with which 1t 1s intended to be used. The
rear end of the magazine-chamber 1s provided
with a groove G, Figs. 1, 9, and 9, to afford &
sufficient clearance for the rear part of a spe-
cific form of magazine - clip and to afford
shoulders for guiding the magazine-clip. The

forward part of the ma,_ga,zme—chamber G° 18

the same and to afford a clearance or Space
for the magazine-feed. This end of the mag-
azine is also provided with a suitable opening
G¢ for the pin G/, which connects the frame

with the barrel, and a suitable opening &' for

the pin or screw-which supports the sear and

macazine-feed. The rear end of the car-

. 9, to receive and retain the
magazine-feed latch R, and to the

hed. The forward.

rear of the

30

90

95

100

105

110

tridge-chamber is also provided with a slot or
mortise G%, F1

magazine-chamberthe frame is provided with

a large circular opening G? to. afford certain
advantages in machining and inanufacturing
the frame, and immediately 1D front of the

cpening G° the frame is partially cut away to

lighten the same and to afford a clearance-
space for the trigger action and spring, while
on the under side of the frame the opening or
mortise G is formed to allow the trigger to
be centrally located. The upper side of the
frame has a cylindrical chamber ('! to re-
coive and retain the magazine feed-latch, and

this chamber G has aslot G*, through which

‘a Iug on the latch projects in the path of the

breech-bolt, so the bolt engages with and con-
¢rols the latch. The upper side of the frame
13 Hig. 9, which 1s lo-
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frame is provided with the usual tang for the |

K-

.‘(Jsa,ted 111 théicenter line of thé arm and in the

path of the breech-bolt to receive and control
the cartridge-ejector. The rear end of the

reception of the tang-screw G*. The under
side of the frame at the rear of the magazine

1s provided with the usual tang and guard-.

strap G'°, which is mortised and cut out at

- G"toreceive the handle-latch H? and 1ts actu-
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~ ment of the trigger

“atl
~ the

{rame by the pivot J’

‘the sear. The

~and said lug D? impin

-spring. The tang G is formed with
flanged guideway G, Figs. 9 and 15, to
receive the handle and trigger-guard and al-
low them a sufficient movement to operate
the bolt-action. o

- The handle H forms a trigeer or finger-
guard and handhold. It has g reciprocating

movement along the flanged guide-tracks G7

and is formed with a flanged rib H’ , Hig. 15,
which extends along its upper side and con-
forms to the shape of the track G7. The for-
ward end of the handle is _
the handle to straddle the trigger J and mag-
azine-latch R. D o
The trigger J is pivotally supported in the
and has a finger part J2,
which 1s located in the central line of the arm
and conforms to the shape of the finger. The
slot through which the pin J* passes is elon-
gated to permit the longitudinal movement
of the trigger. The forward end of the trig-
ger has a V-shaped point J° for engaging with
trigger also has an arm and
in J*, Figs. I and 9, for engagement with the
| The trigger is also
s. 17, 18, and 19,
or engagement with the driving-rod. Nor-
mally this lug J° on the trigger lies below the
path of movement of lug D? on the drive-rod,
so that the rod is free to reciprocate without
engaging the lug J°. When the last car-
tridge has been fed from the magazine, how-
ever, the rear end of the cartridge-lifting
lever N contacts with the lug J° Figs. 18 and
19, and slightly lifts the trigger, so
the lug J2
the lug D? on the drive-rod just before the
drive-rod has reached its rearmost position,

forces the trigger slight y rearward, this be-
Ing rendered possible by the slotted opening
J* through the trigger. “This rearward move-
1s sufficient. to free the

- sear K from the restraining action of the trig-
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theforward sear-notch . ,
and retain it, together with the breech-block,

ger, thereby permitting it to rise and engage
D®upon the drive-rod

I open position. g.. 17 the cartridge-
lifting lever N is shown in
sition it occupies when there
the magazine and in dotted
tion that it occupies when the last cartridge
has been fed from the magazine. Inr Fig. 20
the sear and trigger are shown in the poslition
which they occupy with relation to esch

are cartridges in

other just before the cartridge-lifting lever |

slotted to permit

as to bring
up mnto the path of movement of _

ng upon the lug J°, -

full lines in the po-

lines in the posi- |

'-N.impihg"es upon the pin J° of the -trigger to

|

end of t

-with this

827.250

lift 1t rive-
rod. |
The sear K is pivotally attached to the

the screw K’, Fig. 9. The forward

mmto the path of the lug D* on the

frame bﬁ

K?* Fig.
sustain the sear, and with a shoulder K® for

e sear 1s provided with a lateral hub
36, having bearings in the frame to

70

engagement with the driving-rod and aux- -

ithary sear-notches K* and K for engagement

with the trigger.

permit a limited movement of the sear for
governing the firing action. The firing-slide
L, Fig. 1, is movably retained on the side of
the frame by the pins I/ and L2, Tt is pro-
vided with a longitudinal slot 1? to pernjit a
Iimited longitudimal movement of t e slide,
and a projecting arm L#, having a V-shaped
latch for engaging with a series of notches in
the side of the frame. Tt is also provided
with an index-point 1°. The upper side of
the slide is provided with a series of notches
and cam-faces for controlling the sSwinging
and longitudinal movements of the trigger.
It is also formed with a couple of locking-
shoulders for locking the weapon out of ac-
tion. The notch or cam-face [71s located in
the path of the movement of the pind*, project-
ing from the side of the trigger, and engages
pin to cause a pariial longitudinal
movement of the triggerand to govern the lon-
gitudinal and downward movement. °This
cam-tace L7 controls the sear and trigger to
govern the single-firing action from the maga-
zine. The notch 13 controls the weapon for
single-firing when fed by hand and has a suf-
ficient depth to limit the downward move-
ment of tﬁe pin J* of the trigeer J and to al-
low a sufficient movement of the trigger for
withdrawing the sear from the path of the
driving-rod.” The notch 18 has also a suffi-
cient width to allow a longitudinal movement

F

of the trigger for freeing the trigger from the
sear. This notch 1. also has a sufficient
| depth to

ermit the trigger to be depressed
tar enougg to bring the lug J° into the path
of the companion lug D? of the driving-rod.

The noteh LY controls the action of the arm
to load the weapon by the primary pull of the
trigger and to discharge it by a sccondary
pull of the trigeer and has on its forward side
a cam-face for engaging with the pin J*. It
has a depth sufficient to allow the movement,
of the trigger and pin J* to free the sear from
the engagement with the driving-rod and to
permit or cause a sufficient longitudinal move-
ment of the trigger to allowit to alternately en-
gage with the notches K*and K5 on the sear K.
~ The notch L*° governs the automatic firing
action of the arm and is formed to permit g
sutlicient movement of the trigger J and pin
J* to retain the sear K out of the path of the
driving-rod till the magazine has been efnp-

tied of cartridges. Tt permits a sufficient

‘These notches K* and K*
are a sufficient distance from each other to .
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-lopgitudjnal-l' movement of the pin J t and the
“trigger J to allow the sear to reéngage with

the driving-rod.

The shoulder L is formed on the upper
side of the slide L, and it is movable into the
path of the sear to lock the sear in engage-
ment with the driving-rod when the bolt-ac-
tion is in the closed position.

~ The shoulder 1** is also formed on the up-

10 per side of the slide L, and it is movable into

15

the path of the sear to lock the sear in en-

gagement with the driving-rod when the bolt

is 1n its open or rear position. The slide Li1s
-~ also provided with an arm L¢* to engage with

a series of notches (see Fig. 1) in the side of

the gun-frame and maintain a semilatched

relation of the slide L with the frame 1n the

- different positions, and thé frame is provided

20

3°

- been

with a scale for indicating the different firing
ositions of the slide, and for convenience of
escrilition these different positions have
abeled or named, the nameé being
plainly writtén on the side of the frame.
~ The dial, Fig. 32, is a modification of the

slide L, and agrees with it in-its construction’

and the manner in which it controls the firing

action, except that it is pivotally attached to

the frame by the screw M’ and rotatable to

cause it to assume the different positions.

it and L are shoulders which when the
dial is adjusted to bring them under the rear
end of the sear act to lock the action with the

“breech open or closed, respectively.

35

40

‘in the frame on the pivot

The magazine-feed 1s %v_ota,lly supported

prises a long lever N and a short lever O,
which engages with an actuating-spring P,
having a long arm P* and short arm P?, its

short. arm engaging with one lever and 1its’

long arm engaging with the other lever to af-

ford a relatively different movement of the

45

levers. ‘A screw-plug P’ is employed to ad-.
just the tension of the spring P. |
" The lever N, Fig. 4 and Fig. 9, is provided

at its rear end with a hinge, and the cartridge-

" ghelf N’ is hinged to the lever N in such man-

50

“ed In the _
into the path of the rear end of the cartridge-
clip U, F1
" has a latch-shaped end for engagement there-

with. This latchin

55
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ner as to permit a limited movement. These
levers N and O may have any required shape
to adapt them to the cartridges and magazine
systc,lem with which they are intended to be

used. o
The magazine-latch R is pivotally support-
grame on the pivot R’ and projects

.9, when such clip is employed, and

, end of the latch R is
preferably formed of two bevel-sha ed lugs,
with an opening between them to_atford cer-
tain advantages in retaining the clip.

"The magazine-feed slide T is interposed be-

tween the bolt-action and the magazine and
“has a path of movement across the-to of the |

magazine to consecutively feed the car-

tridges. Thisslide T is movableinthe cham-

 tremity, which 1s movable mto t
the cartridge asit is extracted, and has a rear

- Fig. 9, and com-
' to have a

ber G'. It may have any r'eqiiired sha,pe' to
_conform to the shape of the chamber in which

it moves and is shown as a round bar having
its forward end beveled, Fig. 8, to conforni to
the required position of the cartridges. 1t 1s
provided on its upper side with a lu%T", pPro-
jecting through slot G** in the path of " the

breech-bolt, and at its rear end with the pin.

T? to guide and limit its movement by engage-
ment with the slot G*®.. , .

The cartridge-ejector S is pivotally sup-
ported in the Tug ('* and has a forward ex-
the path of

extremity, which projects into the path of the
drivine-rod. The forward end is preferabl

formed double, having separate arms to.&K
low the lower locking-lugs of the breech-bolt
to reciprocate between them, and is provided

with a notch or shoulder S* for engagement.

with the butt-end of the cartridge, and its
rear end is provided with a lug or cam-face
S’ for engaging with the companion cam on
the driving-rod to cause the ejector to rise
into engagement with the shell at a fixed
point in the rearward movement of the shell,
preferably against the tension of the sping 5°.
~ The gun having been fired and the project-
ile having passeg the opening A', ¥ig. 22,

the gas enters the chamber C, the roiectile
acting as a valve to permit a gradua ly-in-

creasing amount of the gas to enter the said
a valve to delay

chamber and then acting as
the forward exit of the gas from the chamber
A, This chamber may be expanded so as
greater diameter than the bore of
the barrel, and such expansion may extend
throughout its length or for only a portion

thereof, as shown m Fig. 34, where 1t 1s ex-
panded and then contracted, so as form rear-
‘wardly-facing shoulders.

This expansion of

the chamber A' acts to reduce the force of

.-7"
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the gas-current, which is exerted on the ac-

tion through the chamber C, while the rear-
wardly-facing shoulders form areas of resist-
ance to the gas-current, and thereby assist
in the reduction or entire counteraction of

‘the recoil. The graduated action of the gas
‘on the piston

D’ insures a smooth and easy
movement of the parts, thus eliminating
shocks and strains, while permitting any de-
sired power to be employed for the perform-
ance of the work in connection with the gun.
The current operates against the piston D’
to move the piston to unlock and withdraw

the bolt-action, at which time the piston D',

crosses the opening C® and permits an exter-
nal escape of the gas. The piston-head D’
may be provided with annular grooves to re-
ceive and distribute a suitable lubricant,
such as a combination of plumbago with a
suitable oil. The gas-plug C* may be un-
screwed and withdrawn from the gas-cham-
ber C, thus opening the action for the pur-

| pose of cleaning.. _ |
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The gas-current,

which is caught by the
auxiliary gas-chamber &, 1s preferably de-
flected laterally or toward the regr to pre-
vent it from exerting a rearward pressure on

the arm and to cause it to exert .a forward

pressure against the recoil. For the purpose
of adapting the gas-controlling device to
heavier arms a series of auxiliary gas-con-
trolling chambers E?, ¢, and E° are formed

to catch and control the gas-current in a se-

ries of consecutive steps. The opening K-
in the auxiliary chamber E is practically
formed larger than the opening E? in the sec-
ondary chamber ¢ and this in turn is larger
than the gas-opening in the chamber K3 thus
allowing the first chamber to catch and COn-
trol a required quantity of the gas-current
and the second chamber E¢ to control a fur-
ther quantity of the gas-current, and the
third chamber to control the terminal quan-
tity of the gas-current, this consecutive ar.
rangement of the gas-chambers reducing and
entirely controlling the flame and the recoil.

The operation of the bolt-action 1s as fol-
lows: Supposing the breech-bolt to be in the
position illustrated in Fig. 1 and the driving-
rod in its forward position, the action of the

~gas-current on the driving-rod compels the
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driving-rod to move back over the bolt-
guide tracks F? until the cam-face D® comes
I contact with the
unlocking track F!. The driving-rod D is
controlled by the lugs D® and D’ Fig. 25,
which move in the track A% and the cam ac-
tion of the track F!! rolls the breech-bolt to
the partially-unlocked position, bringing the
cam-face D® on the driving-rod in connection
with the cam F*? on the breech-bolt, thus
causing the further movement of the driv.
ing-rod to fully unlock the bolt-action and to
bring the driving-rod into a semilatched en-
agement with the breech-bolt. The Iu
*, Figs.9 and 12,is by thismovement turne
out of the circular part of the track A7 and
Into line with the track A’ thus permitting a
straight rearward movement of the breech-
bolt and restraining it against rotation until
it is returned to its forward position. The
rearward movement of the breech-bolt
brings it in contact with.the lug T of the
magazine-slide T and withdraws the latter
from its engagement with the cartridge in
the magazine, thus allowing the cartridges
to be feg ‘upward into the path of the breech-
bcnli(:l when the magazine-feed firilng-action is
used. ' .
In Figs. 27 and 28 I'have shown a modifi.
cation of the cam-faces D? D® D and Dt
these cams being united to form single cams
D' and D®,— T
K ‘are also formed with the cam-faces F2
and F®, thus allowing the unlocking action
of the breech-bolt to be accomplishad by a
single cam-face on either side of the breech-
bolt. The bolt-guiding lug F4, Figs. 9 and

ment.

cam part of the bolt-

e bolt-locking cams F° and

| of the cartridge-ejector is timed by

897,255

| 12, 1s guided during the rearward movement

ol the breech-bolt 1in the guide-track A% .and
the forward movement of the breech-bolt is
caused by the engagement of the driving-rod
with the cam-track F'°, the lug F* prevent-
ing the rolling or locking movement of the
breech-bolt till it has reached the cut-out
part A’, which permits the rolline movement
of the lug F** at a time when the ocking-lugs
of the breech-bolt ¥’ have reached g point
opposite their companion locking-lugs of the
receiver A*. The tracks F* and F% have g
considerable straight part at their forward
ends to permit a firing movement of the
driving-rod after the locking action of the
breech-bolt is complete and to allow the
driving-rod to acquire a certain momentum
In the 1nitial part of its rearward movement
before unlocking the bolt-action or starting
to extract the shell. The locking-lugs on
both the breech-bolt and receiver are con.
structed to exert a cam action on the breech-
bolt, causing the bolt to be drawn forward by
its rotary locking movement and drawn to-
ward the rear by its rotary unlocking move-
This construction causes a forceful
action of the breech-bolt in seating the shell
in the cartridge-chamber and in starting to
extract the shell threfrom. The momentum
of the driving-rod also causes the extractor
toexert a blow in the initial extracting move-
ment of the shell. | |

- The extractor is prevented from being ro-
tated with the breech-bolt by its engagement
with the lug A? of the receiver , the extractor-
seat permitting the extractor to remain sta-

tionary while the breech - bolt is rotated.

The hinged relation of the extractor with the

“breech-bolt permits a sufficient swing or umn.

ward movement of the éxtractor to allow the
forward or hooked extremity of the extractor
to engage with the flange or groove of the
cartridge, the spring-stud FH ermitting a
suflicient latching-movement 0? the extrac-
tor for this purpose. The extractor-seat be.
ing formed on an arc of a circle and the ex.

tractor formed on a companion are, the en-.

gagement of the extractor with the cartridge
causes the bolt and extractor to draw them
partially into engagement with the cartridge,
and the harder the shell extracts the tighter
and more fixed and immovable becomes the
engagement, of the extractor. -

he ejecting action of the arm is controlled
by a pivotally-supported cartridge-ejector
which 1s moved into and out of the path of

the cartridge by the reciprocating movement .

of the driving-rod. The forward end of the
cartridge-ejector brings the notch S into en-
gagement with both the rear end and under
side of the cartridge, thus checking the rear-
ward movement of the cartridge and causing
1t to turn up and out through the opening in
the upper part of the receiver. The action

the dis-
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tance of its forward end from the forward end | zine.” (See Figs. 1 and 32.) In this Posi-;'

of the receiver, and the engaging of the notch | tion of the parts a single shot only may be

S with the shell 1s controlled by the cams D | fired from the magazine by each successive

| a;nd_ D" on the dr:iv:ing-rod, the cam D?® en- %1:111 of the trigger. The shoulder of the sear
gaging with the pin 5° of the ejector to swing | K°

*

engaging with the shoulder D* on the 76 '

> the forward end of the ejector up mto en- driving-rod and stopping the forward move-

10

gagement with the rear end of the shell and | ment of the rod at the beginning of the

always at a fixed point in the rearward move- | straight partsF® Foof the bolt-locking tracks, .

ment of the breech-bolt. The cam DY on | asillustrated in ¥ig. 1, the nose J° of the trig-
the driving-rod causes the torward end of the | ger being in engagement with.the notch I%

* 75

~ejector to have a slight upward movement of the sear, and the cam-face L7 being in the

- after the ejector 1s engaged with the shell, path of the downward movement of the pimn

- 20

thus causing it to follow up the ejecting or | J* on the trigger, the initial pull of the finger

turning movement of the shell. Tt is also | on the trigger acts to first depress the sear
“apparent that the ejector may be integrally | and free it %T

om the driving-rod, which then 3o

formed with the gun-frame, as shown at S* | advances to discharge the gun, while the con-
~ in Fig. 11, the bolt-head being sufficiently | tinued pull on the trigger brings the pin J**
cut out to allow a path of movement over the | into contact with the cam 17 and causes & -
ejector. The eorward end of the ejector is | rearward movement of the trigger sufficient |

prefembly forked or two-armed in order to | to free it from the notch K* of the sear and ;33

allow the locking-lugs of the breech-bolt to | bring it into the path of the notch K& of the
be reciprocated between the arms of the ejec- | sear. The continued pull on the trigger, with

- 30

tor, also to allow the ejector to engage with | its nose J° engaging the sear-notc K3, de-
the end of the shell at two opposite points, | presses. the sear sufficiently to prevent the
thus eausing it to swing out of the receiver in | shoulder K® from engaging the notch D, go
a fixed path of ejection and avoiding the ne- | Fig. 29, on the driving-rod, but permits the
cessity of splitting the bolt-locking lug'in the | sear to rise high enough. to engage the shoul-

middie and reducing its strength.

der D, so that the gases of explosion act to

The firing action 1s accomplished by the | drive the rod to its full rear position, and the
terminal forward movement of the driving- spring C® at once advances it to close the 95
" rod and the force of the driving-spring, thus | breech without the sear engaging the notch

“avoiding the necessity for auxiliary firing | D*. The shoulder K3, however, engages the

" mechanism. This construction also renders | shoulder D*, so that the gun is loaded, the

-~ the firing action of thearm perfectly safe, be- breech-block closed and locked, and the gun
cause the driving-rod cannot strike the firing- | held cocked. The pull of the finger upon the o0
"~ pin or discharge the arm in any other than a | trigger ‘s now released and under the influ-

35
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' rise into the path of the movement of any of

45

full-locked position of the bolt. The firing

ence of its spring it 1s returned to the position

action of the driving-rod is controlled by a | shown in'Fig. 1 with the nose J° engaging the
sear and trigger, an the driving-rod 1s pro- shoulder K¢ This adjustment permits the
vided with a series of sear-notches located 1n driving-rod to discharge the arm, extract the 103
different planes in order to allow the sear to | shell, and reload the gun, ready for firing at.

‘each pull of the trigger.

the notches which are in a higher or different | The second firing action of the arm , which

plane. The sear itself is also. ovided with | I have designated as“ single-fire when the

two or more nofches which have different’| weapon is fed by hand,” 1s controlled by 110
- paths of movement in order to allow the trig- | moving the dial or slide until the notch L’
~ ger to engage with one sear-notch and be re- registers with the pin J4of the triggerd. This

fained out of the path of one or more of the | notch L# permits & su cient movement of

other sear-notches, the vertical movement | the trigger and pin J* to swing the sear en-

-

of the sear being thus.contro

led in a series of | tirely out of the path of the driving-rod and 115

~ steps, at any one of which steps it may be. | to bring the lug J° on the trigger 1nto the
stopped, and the driving:rod being-also con- Fath of the lug D? on the driving-rod. The

60

trolled by the sear to divide its movement

last part of the rearward movement of the

into & series of steps and both the reciprocat- driving-rod wi}l thus cause a ,rearw_a,rd move- .
ing and swinging movement of the trigger | ment of the trigger and free the trigger from 120

being. also controlled by a series of coacting | the sear through en agement of t e lug D*
cams. . The arrangement and combination | with the pin J° and allow the sear to reengage
of the firing feeding dction of the .arm con- | with'the notch D* of the driving-rod, retain-
irols the weapon for any desired manner of ‘ ine the action in its rear or open osition.

accomplishing both the loading and discharge

- of the arm.

" For convenience of description I have des- | this

When the trigger is freed from the finger, it 125
reéngages with the notch K&, the trigger In
i::iﬂd of firing engaging with the under

~ ignated the. different loading und firing ac- side of the driving-rod t0 prevent it from ris-

65

7ons of the arm in several successive steps, ing high enou%g_to engage with the notch K*.

| One".bf_ which _iS-.‘ ; Sin'gle'_‘ ﬁring from the maga- ;IT.he1 weapon "

ing thus held open with the 130
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breech-belt in its rear
may pe.inserted by hand, and a single pull of
the trigeer carries
- triage-zhamber in the barrel, rotates and
5 locks the breech-bolt, fires the arm, and the

~ gas action operating through the driving-rod
unlocks and withdraws the breech-bolt, the

- last part of the rearward movement of the
~ driving-rod engaging with the trigger to free
(o

*

the forward sear-notch D in the driving-rod,
as before. . |
In controlling the weapon for the next
firing action of the arm the firing dial or slide
1s moved till the notch 1,9 registers with the
pin J* of the trigger J and the point I° regis-
ters with the index marked “Single load and
fire,” at which time the latch or arm L¢ en.
gages with the gun-frame to maintain the fir-
ing-dial or firing-slide latched in this position.
This position of the firing device controls the
parts to lock the action open and allow the car-
tridges to be fed from the magazine or by
hand, the injtial pull of the trigger freeing the
sear from the driving-rod and bringing the
shoulder K* of the sear into the path of the
shoulder D2 of the driving-rod, and a second
ull of the trigger o erating to free the sear
rom the driving—-rog and at the same time
free the trigger from the sear by the engage-
ment of the pin J* with the cam-face of the
notch L’ so that'the sear rises and engages
with the notch D of the driving-rod to re-
tain the action open for the next shot.
In the “automatic’’ action of the arm the
trigger acts to retain the sear out of engage-
‘ment with the driving-rod, so that the oun is

(5

20

30

35

continuously reloaded and fired unt the

trigger is released from the finger or until,
40 the cartridges being exhausted from the car-
tridge-feed, the sear is again set free by the
- terminal rearward
after the firing of the last cartridge.
kind of firine action the firing device is moved
$5 till the notc
the trigger J and the latch L* resisters with
“the position of the scale marked “%peed fire.”
The notch It
of the pin J* to free the sear from the driving-
rod and carry it entirely out of the path of
- the driving-rod and retain it in this position
until the upward movement
feed as the breech is opened after discharging
the last cartridge brings the feed-lever N into
engagement with the trigger and lifts it, so
that the pin J° lies in the path of the terminal
' rearwardp movement of the lug D? which
strikes the pin J° and drives it slightly rear-
ward, and thus frees the trigger from the sear,
allowing the sear to reén age with the notch
D" of the driving-rod &’nf
1ts open position. In the ordinary positions
of the trigger, with a cartridge or cartridges in
the magazine, the pin J° on the trigger lies
65 Just below the path of the lug D?, ancF

55

6o

position, a cartridge |

the cartridge into the car-

it from the sear and allow it to engage with

movement of the actio_n-
1 ['° registers with the pin J* of

permits a sufficient movement -

of the cartridge-

retain the action in

hence |

827,259

the trigger and sear are not affected by the
movements of the drive-rod T ; but when the

arm J° on the trigger is struck by the nose N?
of the cartridge-feeding lever (see Figs. 18
- and 19) after the last cartridge has been fed
from the magazine the pin J° is raised above
1ts normal position and into 1he path of lug
D? as above described.

The bottom of the notch Lo ]
with shoulders (see Fig. 32) to engage with
the pin J* and prevent the pull of the finger
or speed firing shock of the arm from Ireeing
the trigger from the sear till the cartridge-
| lifter engages with the trigger and lifts the
| pin J* above the
the notch 1'%  The notch 1.0 thus retains a
latched engagement with the trigger until
freed by the magazine-feed or by releasing
the finger. The weapon may be locked in its
loaded or firing position by moving the firing
dial or slide until it registers with the position
of the scale marked “Liocked closed” and
the shoulder 1. js brought into locked en-
?&gement with the end of the sear while the

atter engages the notch D2 of the driving-
rod. The weapon may be locked in jts open
position by moving the dial or slide ti1] it reg-
Isters with the position on the scale marked
“Locked open,” at which time the shoulder
L2 is brought into engagement with the sear
and locks the sear in engagement with the
notch D** of the driving-rod. The operation
of the sear and dial is essentially the same,
excepting that the one controls the firing by a
rotary movement and the other by a longitu-
dinal sliding movement. A

The operation of the magazine cartridge-
feed is as follows: The feed automatically
controls the manner in which the cartridges
are fed up and passed from the magazineé to
the barrel, the cartridge-lifter being formed
to maintain a parallel feeding movement of
the cartridges, the cartridge-follower auto-
matically adjusting itself .to the different
steps 1 the feeding movement as the car-
tridges are successively removed from ‘the
‘magazine. The automatic adjustment of
the cartridge-lifter to the position of the car-
/ tridges may be formed to give any recuired

the succeeding cartridges from the magazine
successively to the barrel in the same relative
position and relation to the barrel and bolt-
action. ~ o
The operation of the short and long levers
and the adjustment of these levers to the re-
quired position of the cartridge is maintained
by the difference in length between the long
and short arm of the spring with which these
levers engage. A faster movement is 1m-
arted to the short lever than to the long one,
Eecause the long arm of the SPring moves
faster than the short one or moves through
the arc of a greater circle and its point of con-
tact 1s nearer to the pivotal support of the le-

shoulder at the bottom of

position to the topmost cartridge and to pass

70
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~ ably increased or diminished by any

25

 ing the clipinits

30

" that it cannot, be moved either up

35

40

~the path of the bolt

.50

55

_ tuting an enlargement of the bore,

- 6o

- engaging part of the spring passes.

engage 1t.

tridge as it is passed

‘the bolt-action, but at

‘path of the handle and en

- BR27,200

ver. The adiustment__'of the spring to the |

different feeding positions of the respective
levers will depend upon the shape of the lever
at its point of contact with the spring and the
shape.of that part of the lever over which the

movement is given to the lon% lever than to
the short one by reason.of the fact that 1t en-
gages with the short arm of the spring—that

is, the shoulder which is nearer to the at-
tached end of the spring, thus connecting it

with the spring at a point which has less

trave! of the spring and at a point farther

from the pivotally-supported returning-point
of the lever. The cartridge-shelt may be
hinged to either lever, but ishere shown hin oed
to the longer lever as a preferred form of

“construction to form an adjustable shelf for

the cartridge
to the barrel.
cartridge-feed magf

in passing it from the magazine

have its tension adjust-
, suitable
form of adjustable screw, such as P, ¥ig. 9.

The magazine feed-latch R engages with
the cartridge-clip, when such is used, to main-

tain the clip in either its upper or lower Posl--

is formed to en-
its central part for hold-
lower position, thus enabling
the clip to be formed sc that it may be msert-
ed either side up, and the feed will correctly

tion, and its engaging end
gage with the chp at

clip 1s preferably formed to hold the clip so
. ' or down.
The latch R may be moved out of the Ba,th of

the cartridge-chip by the finger, thus a oWing

the clip to rise into its upper positicn and re-

engage with the latch. The cut-out con-
struction of the under side of the breech-bolt
which allows the under locking-lugs of the
breech-bolt to pass between the side wings of
the cartridge-clip or magazine to rise up into

rect and easy path of movement for the car-
therefrom into the bar-
rel by the breech-bolt.
does not materially reduce the strength of
the same time affords
a direct path of movement for the cartridge-
feeding action. | |
The handle-latch H? is spring-pressed, and
its forward or latched ends project into the
ages with the han-
dle to lock it in its forwar position. -
What I claim is—
1. In a gun, the combination of a barrel,
and a breech-block, with a chamber consti-
a slotted

opening theréinto, a cylinder having a piston

therein operatively connected to the breech-

block, and a gradually-expanding passage

‘extending from said slotted- opening .to said

cylinder. _ ‘_
9. In a gun, the combination of a barrel
and & breech-block, with a chamhber consti-

A slower

‘The spring which actuates the

The latch engagement with the.

far enough to form a di--

This construction |

chamber and means

11

--tuti:tig an enl'argemeﬁt of the bore, aslotted

opening thereinto, a cylinder having a piston
therein operatively connected to the breech-

block, a gradually - expanding passage ex- .

tending from said slotted opening to said cyl-
inder, & vent in said passage, and means for
adjusting the area of said vent.” =~ .

3. In a gun the combination of a barrel
and a receiver, with -a reciprocating and ro-
tating breech-block having reversely-in-
clined cams on its opposite sides, a shde ac-
tuated by the gases of discharge and opera-
tively engaging said cams to rotate the block,
and a lug on the bolt engaging a longitudi-
tudinally-extending groove in the receiver,
whereby the bolt is restrained from rotation
except in its forward position. -

4. Tn a gun the combination of a barrel

70

715

80

and g Teceiver, with a reciprocating and ro-

tating breech-block, a discharge - actuated
slide imparting movements of reciprocation
and Totation to said block, and an engage-
ment between the block and receiver re-
straining the block from rotation except in

its forward position.

5. In a gun, the combination of a barrel

&

and a receiver, with a reciprocating and ro-

90

tating breech-block, a discharge- actuated

slide imparting movements of reciprocation
and rotation to said block, and a lug on the
block engaging a longitudinally-extending
groove in the receiver during the reciproca-
tion of the breech-block, whereby the block
's restrained from rotation except in its for-
ward position. " |

0.
rel, of a gas-chamber m commuinication

n a gun, the combination with the bar-

95

100

therewith and one or more gas-chambers In

or chambers increasing in cross-sectional
area in a forward direction.

Jine with the bore of the barrel, said chamber

105

7. In a gun, the combination with the bar-

rel, of a

L ]

gas - chamber 1n communication

therewith, and a plurality of additional oaAS-

chambers in line with the bore of said bartel
and having openings, of differextt diameters
for the passage of the projectile. . -

3. In a firearm the combination of a gun-
barrel having slotted openings into the %ore
of the barrel, and gas-chamber encircling the
barrel and detachably
gas-chamber having a longitudinal slotted
opening on its under side to facilitate the
machining and manufacturing of the cham-
ber, and a gas-tube connecting with the gas-
closing the external
opening for machining 1t. | .
9. In a gun, the combination of a barrel, a
gas-chamber connected thereto and having a

vent-opening, and a band encircling the
chamber and adjustable over the vent-open-
ing. = |

10. In a gun,
with a gas-chamber,
having a vent-opening,

the combination of a barrel
connected thereto and
a band encircling the

110

115

attached ‘to 1t, said

120

125

130
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- chambers to catch a
of the

25

- on the cartridge.

30

35

40

- & relative feeding movement of the car.
tridges. o

. comprising & long and short lever

45

55

- bo

65

a nozzle consisting of a

short

lever to afford g rela,tivel}}lr

g | 827,253

chamber and adjustable over the vent-open-
ing, and a lock-band maintaining said band
1 1ts adjusted position. |
11. In a gun, the combination of & barrel
with a series of gas-chambers in line with the

‘bore of the barrel, one of said chambers hav-

ing a vent-opening and means for adjusting
the size of said vent-opening. .

12. In a gun, the combination of a barrel
with a nozzle having one or more gas-expan-
sion chambers in line with the bore of the
barrel and provided with an opening for the
'pa,ssa%e of the projectile, a vent from said
chamber, and a screw-adjustment for con-
trolling the area of said vent. -

13. In a firearm, g, ower-controlling de-
vice comprising a;gun—ga,rrel combined with
series of gas-expan-
sion chambers consecutively arran ed, the
openings into the several chambers eing of
different diameters to allow the consecutive
greater or less amount
as-current. . ' |
- 14. In a magazine-gun, a cartridge-lifter
comprising a spring having a long and a
short arm each of which has a ifting action

15. In a ma,gazine-funja cartridge-lifter
comprising a long and a
spring engaging each of said levers at differ-
ent points of the spring. IR o
16. Inagun, a magazine-feed system com-
prising a cartridge-magazine and a long and
ever
In the magazine, a spring attached to the
magazine and having a long and short arm,
the long arm of the spring engaging with one
lever and the other engaging with the other
faster movement

of one lever than of the other for maintaining

17. In a gun, a magazine cartridge-feed
pivotally
supported and mowvable in the magazine, a
cartridge-shelf hinged to the long lever and
engaged by the short lever, and an sctuat.
Ing-spring having a shoulder and forwardly-
projecting finger or arm and engaging with
the said levers to govern the relative move-
ment of the levers and to control the feeding
movement and position of the cartridges.
18. In a gun, a magazine cartridge-feed
comprising g cartridge-magazine, a Spring-
ressed cartridge-lifter feeding the cartridges
gom the magazine into the recelver, and a
feed-controlling slide movable into and out of
the path of the topmost cartridge, and a
breech-bolt engaging with the slide to time
and feed the cartridges from the magazine.
19. In a gun, the combination of a recipro-
cating .breech-bolt, an operating-rod engag-
ing with the breech-bolt, a cartridge-ejector
pivotally supported in the frame and engag-
Ing with the operating-rod

bo
short lever, and a | t
having

pivotally supported and movable

to swing its for- |

ward end into and out of the path of the car-
tridges, and a cartridee-extractor carried by
the breech-bolt, -

20. Inagur the combination with the bar-
rel and receive r of a reciprocating and rotat-
ing breech-bolt having locking-lugs, a car-
tridge-ejectosr pivotally supported 1n the gun-
frame and having arms movable into and out
of the path of the extracted cartridges on
either side of the locking-lugs of the breech-
bolt, the said cartridge-ejector engaging with
the operating-rod o throw the ejector into
the path of thé cartridee and a spring to re-
verse this movement.

21. Inagun,thecombination with the bar-
rel and the receiver of a reciprocating breech-
bolt having its under side cut out to allow the
cartridge-magazine to rise up into the path of
the bolt, a cartridge-magazine having resili-
ent sides for retaining and guiding the car-
tridges, said sides rising up into the path of
the cut-out portion of the breech-bolt, to feed
thle cartridges from the magazine to the bar-
rel. . ’ .
~ 22. Inagun,thecombination with the bar-
rel and receiver, of a reciprocating and rotat-
ing breech-bolt, the under side of the breech-
t cut out to allow the cartridge-magazine
to rse up into the path of the bolt, said bolt
8 locking-lug guided between the re-
silient sides of the clip or magazine, a car-
tridge-magazine having resilient sides rising
up into the path of the bolt to bring the top-

most cartridge into the path of the bolt, and

consecutively feed the cartridges into the bar-

Tel.

- 23. In a gun, a bolt-action CoOmprising a
recerver having a longitudinal guide-track
and locking-lugs, a breech-bolt having com-
panion locking-lugs and an auxiliary lug mov-
able in the guide-track in the receiver, the
body -part of the bolt provided with a cam.
track on one side for governing the locking
action of the bolt and on the other side for
governing the unlocking action of the bolt, a
driving-rod guided in the receiver and engag-
g with the cam-tracks in
reciprocate, lock and unlock the bolt, the
tracks in the receiver permitting the rolling

‘action: of the bolt when at a fixed

lpoint.'
24. In a gun the combination of a barrel
and a receiver with a breech-block, a recipro-

cating slide operating sajd block and also act.- .

ing as the striker or hammer to discharge the
gun, a sear movable into engagement with
sald slide when the block is fully open and
fully closed, a trigger tripping said sear, and
means controlling the tripping action of the
trigger, whereby the gun may be fired from
the open position of the breech-block by one

~or by two pulls on the trigger as desired.

~ 25. In a gun, the combination of g barrel
and a receiver, with a breech-block, a recip-
rocating slide operating said block and also
acting as a striker or hammer to discharge

the breech-bolt to

-1
L

30

e

95

1CY
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" the gun, a sear movable into and out of the |
. path of said slide, a trigger engaging the sear,

. 887,259

~ and means disengaging the trigger from the
- sear and permitting immediate reéngagement

10

therewith, whereby the sear may be tripped

‘to permit the slide to move forward to close
" the breech and reéngage the slide

Tet before the
latter discharges the gan. . -
26. In a gun, the combination of a barrel,

a receiver, a breech-block, a magazine, and a

magazine-slide controlling the feed of car-

. tridges from the magazine, with a reciprocat-

I5

ing slide operating said block and acting as a
striker to discharge the gun, a sear having a
shoulder normally in the path of said recip-

~ rocating shide, a trigzer engaging said sear,

and means disengaging said trigger from the

~sear when the trigger is pulled, whereby a

20

 to rise and reéngage the slide.

and receiver, with a reciprocating and rotat- |

25

L]
' L
-

pull of the tirigger acts to first disengage the
sear from the slide and then perm:t the sear
27. In a gun the combination of a barrel

ing breech-block, a discharge-actuated slide
operatively engaging the block, and acting as

=+ striker to discharge the gun, a sea;r’ca,ga,ble
- pf engaging the slide when the breech-

lock

~ is in its fully-open and fully-closed positions,

30

- on the sear for said purposes.

35

a trigger capable of successively tripping said

sear from said engagements or of holding the

- sear wholly out of engagement with the slide,

and meéans governing tho action of the trigger

receiver, a-breech-block, a discharge-actu-

~ ated slide operatively engaging the breech-
“block, a sear engaging the slide when the.

- breech-bleek ‘is in its fully-open position
- after the last cartridge has been fired, a car-

40

tridge-lifter, a trigger engaging said sear and

‘having a part in the path of the cartridge-

45

lifter after the last cartridge has been fed
from the magazine, and a part on the trigger
in the path of the rearward movement of the
slide when said trigger has been raised by the
cartridge-lifter, whereby the siide is engaged
bv the sear with the breech-block open after

'tl_'ie last cartridge has been fed from the maga-
zine. o T

29. In a gun, the

a cartridge-feed lever, a sear engaging the

slide when the breech-block 1s 1n open posi-

 tion after the last cartridge has been fired, a

55

in the path of the terminal movement o

trigger engaging said sear and having a part

~ feed-lever after the last cartridge is fed from

'60

~ opening slide having

; 6

the magazine and raised by said feed-leverinto
the path of the operating-slide whereby the
trigeer is shifted. into the path of the slide
and disengaged from the sear. -

'30. The combination of a breech-block-
a plurality of sear

notches or shoulders in different planes, a

sear mounted to engage said shoulders; a |

28. Ina gun, the combination of a barrel, a -

| combination of a breech--
block, an automatic operating-slide therefor,

the

trigger for tripping said sear, and adjustable
means limiting the swing of the trigger and
therebg "

towar o
- 81. The combination
opening slide having a plurality of sear
notches or shoulders'in different planes, a

saxd shide. |

sear mounted to engage said shoulders, a
‘trigger capable of longitudinal movement
engaging said sear to trip it, and means 1m- 75

parting longitudinal movement to the trigger

when pulled.

32. The combination of a "breebh-block'- -

operating slide having sear notches or shoul-

i

controlling the vibrations of the sear

of ‘2 breech-block- 70

ders in different planes, a sear for engaging 8o
said notches, a pivoted longitudinally-mov-

able trigger for tripping said sear, and ad-

‘justable means controlling the oscillatory

and reciprocatory movements of said trigger.

33. The combination of a breech-block- 85

operating slide having sear notches or shoul-
ders in different planes, a sear for engaging

said notches, an oscillatory reciprocatory

trigger engaging said sear, and means limit-

ing and controlling the oscillations and re-

ciprocations of said trigger. |
- '34. The combination of a breech -block-
operating slide having sear-notches, a sear

for engaging the same, an oscillatory recipro-
catory trigger engaging said sear and a shoul-

der formed thereon, and a disk also having a
shoulder and adjustable into and out of the
path of the shoulder on the trigger, whereby
the trigger may be locked against movement
and its oseillations and reciprocations con-
trolled. ' '

' 35. The combination of a breech -block-
operating slide having a plurality of sear

potehes or shoulders in different planes, a

sear mounted to engage said shoulders and
having a plurality of notches thereon in dif-
ferent planes, and a trigger successively en-
gaging said notches on the sear. B

- 36. The combination of a.gun-barrel, and &
nozzle in front of the muzzle end of the bar-
rel, said nozzle havinginterior circumferential
areas of resistance to the flow of the gases of

discharge and rearwardly-inclined lateral

vents extending through the walls of the noz-
zle from points adjacent to but to the rear of
said areas of resistance. | |

37. The combination of a gun-barrel, and a
nozzle in front of the muzzle end of the bar-
rel, said nozzle having a plurality of .rear-
wardly-facing surfaces on its interior, and a
plurality of rearwardly-inclined yents In
proximity to said surfaces. o

38. The combination of a gun-barrel, and a

nozzle in front of the muzzle end of the bar-
rel, said nozzle having a plurality of rear- 1
| wardly-facing resistance-surfaces decreasin

from the muzzle end of the barrel forwar
and rearwardly-inclined vents in proximty
to said surfaces. | a

-39, The combination of 2 gun—’barrel and & 130
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‘nozzle.in front of the muzzle end of the bar- wardiy-inclined vents formed in its walls, the

rel, said nozzle having a plurality of rear- | vents of each set being symmetrically ar-
wardly-facing annular surfaces on its inte- ranged-in a plane at right angles to the path
rior, the area of each surface being greater | of the projectile through the nozzle. =,

- 5 than that of the one in front of 1t, and a plu- In testimony whereof I have signed this 15
rality of rearwardly-inclined vents located to specification this 16th day of February, 1900.
the rear of but adjacent to said surfaces. - 3. N. McCLEAN.

~ 40.The combination of a gun-barrel, and 8 | Witnesses- '
- nozzle in front of the muzzle end of the har- REEVE Lewis,
Yo rel, said nozzle having several sets of rear- | S. T. CAMERON.
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