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UNITED STATES PATENT OFFICE,

SAMUEL N. McCLEAN, OF WASHINGTON, IOWA, ASSIGNOR TO THE
McCLEAN ARMS AND ORDNANCE COMPANY, OF CLEVELAND,

OHIO, A CORPORATION OF NEW JERSEY.
AUTOMATIC GAS-OPERATED FIREARM,

No. 816,591,

To all whom it may concerrn.:
Be it known that I, SamurL N. McCLEAN,
-2 citizen of the United States, residing at
Washington, in the county of Washington
5 and State of Iowa, have invented certain new
and useful Improvements in Breech-Loading
and Discharge-Actuated Firearms; and I do
declare the following to be a full, clear, and
- exact description of the invention,‘such as
1o will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, which form a part of this specifica-
15 tion. o ‘ :
My invention rélates to breech-loading and
discharge-actuated firearms or automatic and
semi-automatic firearms. :

The purpose of my invention is to produce -

zo a strong, light, cheap, simple, durable, ac-

curate, and easily-manufactured discharge-

actuated firearm embodying cértain im-

rovements in controlling and utilizing the

- Torce of the discharge to operate the arm and

25 certain details of improvement in connection

with the construction, operation, and combi-
nation of the operating parts of the arm. _

Recognizing the fact that the frame of the

un is tig basis of its accuracy, especially for

3o long-range shooting, and that the manner-in

- which the frame sustains the strain of firing -
_ accuracy
and durability of the arm, I-have devised in

is'intimately related. to both the

accordance with this principle a weapon in
35 which the strain of the discharge shall be re-
ceived in the line of greatest stren th, re-
sisted by the shearing, crushing, -and elastic
strength of the-metal, distributed equally on
every part of the arm and limited to the
40 least possible area, and in which the plan of
the operating parts is. not cut away or the
strength and symmetry of the frame de-
-stroyed. Recognizing also the fact that the
" merits of a mechanical construction reside
45 primarily and largely in- the mechanical
movements of Whic%i it is composed and that
few and simple movements-are usually asgo-
ciated with F
vised a-weapon in which the movements in-

50.volved in handling the ammunition form a°
basis of the %'u.n’ s eonstruction, and the move--
ved

mehts invo in passing the -ammunition

~

through the arm, and in the tonstruction,

‘Specification of Letters Patent. .
' Application filed April 65,1898, Serial No. 676,520,

.accompanying drawings and specification,

.under side as shown’in Fig. 1,
‘the bolt-locking guide F®.

ew and simple parts, I have de-|

' 'Patented April 3, 1908, }

action, and combination_ of the operating

parts, are the most direct, simple; and posi- 55 -

tive attainable.. o ,
A further generic object of my invention is

‘t0 control both the initial and terminal mo-

tions ‘of the discharge - actuating force to
either increase or diminish the actuating 6o

 force in such manner ss the construction, ac-

tion, and safety of the operating parts shall
require and to provide a system of compan-
ion and coacting cams and cam-guides to -
govern positively the action’and combination 63

of the operating parts. .

S .
Finally, there are certain details of im-
provement in the operating parts of the in~
vention which are more ful y set.forth in the
70
and inasmuch as the invention defined and .
set_forth in -the several improvements de-
scribed in the specification and drawings is

.of such a nature that several modifications of

the same may be made without in the least 75

.departing from the spirit of the invention I.
_do not limit myself to the precise form shown

and described. : :

‘In the accompanying drawings, which are
hereby made a part of this specification, Fig-:
ure 11s a broken central longitudinal section
of the receiver and barrel, showing the right -

8o

-side wall of the stock broken away and re-

moved, ‘the operating parts being shown in .
elevation in position for the trigger to be 85
pulled to fire the gun: - Fig. 2 is a transverse - ~ -
section on the line a a; Fig. 1, of the receiver,
stock, and magazine of the firearm, showing.
an end view of the slide D." Fig. 3is a front .
end view of the breech-bolt. Fig. 4 is a plan go
view of the breech-bolt looking llllf) into its
1, illustrating
) ig. 5 is & broken
detail of the handle P, showing the trigger-’
lock .in section detached and t%xe means by
which it is held in position. = Fig. 6 is a bro-
ken section of the side wall of the magazine,
taken on the lines z z, Fig. I, showing -the -~ -

95 -

trigger J and detent or dog M in first and sec-.. -
- ond positions of rest or-positions respectively

100
for smg'le. firing and single loa’din§. . Fig. 718 "
a longitudinal central section of the barrel =
and receiver, showing the operating parts in -
elevation in their second or rear position axnd -

the right-hand side of-the stock-wall broken- 105

‘away and removed.  Fig. S\is a detail side. |
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view and an end view of the shell-extractor
and its spring tension. Fig. 9is an end view

of the breech-bolt. . Fig. 10 is a bottom plan
view of the breech-bolt, showing the bottom

s side of the bolt asillustrated in Fig. 7. Fig.
111is a rear end view of:the breech-bolt, show-

ing the latch 8 and a broken side view of the
bolt, showing the latch F? in'section and its

- manner of engagement with the slide D. Fig.
to 12 is a transverse section of the tailpiece of
the magazine H, showing the groove in which
the handle P is guided and the cartridge-lifter

0, pin 0, groove H® in which it is guided,
and the spring O*. Fig. 18 shows a modified

15 form of the cartridge-lifter O in side eleva-
tion. TFig. 14 is a'side'and end view of the
cartridge feed and ejecting device R. Fig.
15 is a vertical cross-section of the trigger
and sear as shown in Fig.-1 in its first posi-
zZo tion for single firing. Fig. 15* is a broken
side elevation of the same parts in their third'’
position for automatic firing. Fig. 16-is a
plan view of the slide D and sear S.” Fig. 17

1s a broken central longitudinal section of the

~ 25 barrel, forestock, part of the magazine, tube E,

and cylinder T, showing the right half of the |

said parts removed and showing the operati
parts in elevation.. Fig. 18 is a:front en
view of the cylinder T with the drive-rod D.
3o in cross-section. Fig. 19 is a front end view
of the barrel. Fig. 20 is a central longitudi-
nal Section of the barrel, gas-chamber, gas-
“cylinder, piston-head, and forestock. Kig.
. 21is a detail plan view of the sear M.” Fig.
“35 -12)21is a top view of therear end of the breech-
olt. . o :
Simgilar letters of reference refer to similar
parts throughout the specification, and for
* convenience of déscription the different parts
40 of thesame piece and of intimately-correlated
pieces have been designated by the same ref-
erence-letter, the exponent above the letter
being-changed to indicate the particular fea-:
ture of the part to which the letter is a plied.
45 The receiver may be of any desired form to-
adapt it to the bolt-action wath which it is in-’
tended to be used ; but for the purpose of at

taining certain manufacturing and military |-
advantages I have invented a certain type of ;l-in s s v terior _
-chamber is preferably formed on an arc.of a

5o receiver in which the barrel may beintegrally.
formed with the receiver or fixedly attached

* to the same in the usual manner. - The. re-
ceiver which I have invented is formed to
have a certain specific. relation to the bolt-

§5 action and cartridgé-feed device andisformed
to sustain the strain of the discharge.in the
line of greatest strength to limit itto & small
area immediately behind the barreFand to se--

_ cure-the best relyz;‘tion_of the bolt«detion and .
“6o receiver. -1 construct the. walls “of - the re
ceiver with their greatest strength-and thick
ness at the point of greatest strain without

- increasing the outside diameter of thereceiver
or materially decreasing the strength of the

65 breech-bolt. ' Such areceiver may be:ttrned

_tained by formmg th

“to the getion

from a round bar of metal and is provided

with the usual bolt -‘chamber, having an

‘opening on its upper side to permit the in-

sertion and removal of the cartridges and an
opening on its under side to permit the move-
ment and action of the operating device. -The
part of the bolt-chamber in front of the lock-
ing-lugs is “internally beveled or funnel-

shaped to afford additional .thickness and-

strength of the receiver-walls at-their point

of greatest strain. Imimediatély at the end of -

70

5

the cartridge-chamber the receiver is formed ' .
with a straight or shouldered part to afford a.

bearing for the extreme forward end of the
bolt, and it is also cut eut to afford a path of

8o

movement for the extractor at the end of the

bolt-chamber. The bolt-action in order to
conform to this construction is formed with a

coglpanion_ beveled or funnel-shaped forward
end. . ' L .

"' The forward end of fhé bé,rrel‘.is formed .
with a funnel-shaped opening at the end of

the bore of the bartrel to afford certain advan-

erate the arm. .

tages in utilizing the gases of discharge to.op- - .

The weapon is formed to be actuated either -

85

9o

by hand or by the gases of discharge and is-

ber is preferably located at or near:the for-

prgvided with & gas-actuating ‘chamber; (de-
-noted by the reference-letter C.) = This cham- -
95
‘ward end of the barrel. It may be inte- .

grally formed with the barrel; but I prefer to” -
form the chamber separately, and it is illus- .
trated in Fig. 20 as being screwed .onto the: -

forward. end .of the. barrel. This chamber:

preferably extendsfrom the front to one side
of the boré-of the barrel and is constructed
to afford a certain yielding and sufficient op-
erating-presgure. .o’

‘shaped and’by fo
‘the end of thi

from-the barré

ccircle and contains an opening C? in line with
the bore of the barrel. .. This opening forms &

100

the 'gases of 'discharge
This result may be at-
end ‘of the bore funmnel- .
] g the ¢chamber of con- - - .
stantly-increasing ¢ross-sectional area from -
funnel-shaped end of thebore
that.the passage for the gas
, barrel‘te-the action shall be of con= "
tantly-increasing size; 8o:as to secure a re- .
Juction: in ' the pressure of the gases with-'.
in the chamber. The anterior wall of the =~
115

continuation of the barrel, and its diameteris -

such as to permit the passage of the project- -
ile, and it may have. any desired- length to.

afford the Tequired opérating pressure of the

gases within the chamber. This.chamber is.

1zo0’

connected with the operating parts to.actu-"

ate the same, and, as illustrated in Fig. 20, L -~
| havé shown connected with'it a cylinder. or

‘tube E, which; in effect, constitutes a part of -
" said gas-chamber. Co

meéans of -the discharge - actuated slide-D.

This slide has at -its orward ‘end a piston

“. The weapon is ‘automatically operatedjby) -

130
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- the sear through the medium of the trigger.

816,591

which is movable in the tube E, and the roar-
ward end of the slidé is connected with.the

‘bolt-action to control its reciprocating, lock-

ing, and firing action. This operating-slide

is actuated by the gases of discharge in one’
direction and by the resistance of the-coiled-

spring E’, preferably located in the tube E,
in the other direction.. The piston-head on

‘the end of the slide D has-preferably a mov-

able and an immovable part. The movable
part of the head is formed with a chamber
D?, in which the end of the slide D has a cer-
tain limited movement to afford an air-pres-
sure for the purpose of preventing the escape
of the actuating-gas past the said piston-
head. This-air-chamber D°® in the piston-
head is provided with openings D', which
communicate with an air-chamber surround-
ing the piston-head. - On the oufer side of
the air-chamber the piston-head is formed
thin and yielding to afford an air-cushion in
checking the passage of the gas past the'cyl-
inder-head. This part of the piston-head is
preferably formed of a thin band of elastic
material D', Fig. 20, on the. outer side of
which is located a band of yielding material
D, Fig. 20, to afford -a yielding pressure
against the tube in which the piston is recip-
rocated.. The air-chamber D® in the piston.

' is provided with a spring D*° to exert a yield-
ing pressure or tension between the end of the-

slide D and the piston-head._ -The immov-
able part D° of the piston-head has an open-

ing D7 through its rear end leading from the

chamber D?; in which is located a valve D¢,

“which is sét to closé the chamber in-an ad-

vance movement of the slide D and to open
it by a reverse movement of the slide, thus
affording an air-pressure withir the chamber
D? to operate as a gas-check. The operat-
ing-slide D is also provided at a point in rear
of the spring E with a cylinder T, slidabiy
mounted on and having close frictional en-

agement with the said slide, the cylinder
having its respective ends beveled to engage
cups or dash-pots E*and E2, Fig. 17, located
in the path of its terminal, forward, and rear-
ward movements. The operating - slide is
also provided with a sear S, pivoted to the

glide at S¢, which engages with the said mov--

able cylinder T to prevent the slide from

moving forward far enough.to explode the |

cartridge. until the sear has its end S? raised
so as t6 partially enter the cylinder T, which
is accomplished by-depressing the rear end of

The slide D has on its under side a recess
D#, in which a lateral lug S* on the forward

"end of the sear S and below the line of the

" 6o

lower edge of the main portion of the sear is |
received. The upper édge of the end of the

.- sear direct%y above the lug S is cut away, as

o5

shown in Fig. 17.. A spring T’ carried by

.the cylinder T, normally presses the forward

end of the sear S downward, so that the lug S*

3

will be below the plane of the lower edge of
the slide D and will engage the rear end of the

cylinder T. When the forward end of the -

sear is thrown upward by the depression of
its rear end, as hereinafter described,.the
lug S? will enter the recess D® in the slide D
and will no longer engage the rear end of the
cylinder T. The rod D will then move for-
ward ‘a short distance through the cylinder
T, carrying the part S? of the sear S nearly;,
but not entirely, within the cylinder, the for-
ward movement of the rod and sear being ar-
rested by the contact of the rear end of the
rod D with the firing-pin when said pin is car-
ried by the breech-block, or if the pin is car-
ried by the rod D, as in Fig. 16, then the for-
ward movement of the rod will be arrested
by the contact of. the firing-pin with the
cartridge. Upon the rearward movement of

_the.rod D under the influence of the gases of
" discharge the frictional contact between the

part S? of the sear and the cylinder T due to
the spring T’ causes the cylinder to move
rearward with the rod D till the dash-pot
E? is reached, when the cylinder’s rearward
movement is gently arrested, and the slight
furtheér rearward movement of the rod D and

70

75

80‘

90

sear S withdraws the part S*from the cylin- ~ -

der and permits it to fall behind the cylinder
upon the forward movement of the parts. .
The tube E is provided on its ynder side

with an opening E*, Fig. 20, to afford an exit -

for the gas at or near the terminal part of the
movement of the (})
opening may be adjusted by a slide E°, at-

95

iston, The size of this .

100

tached to and movable on the tube E and -

having a thumb-piece E7, by which it may be
shifted. ' ' Co . .
The bolt-action may have afy required

form to adapt it te the type of breech-bolt-
locking action with which it is intended to be .

used. The preferred form of the bolt-action

105

is'that of a reciprocating and rotating breech-" -
bolt. It has a body part, a bolt-head, and

‘the usual locking - lugs. . The bolt-head is

‘preferably formed integrally- with- the body

112

part of the bolt and is provided with the, '

usual locking-lugs F’, which are beveled or
chamfered to fit the forward end of the bolt-
chamber, which is made of beveled shape to
afford additional thickness and stiffness of
the side walls of the receiver at the point of
greatest strain, The Jocki
‘receiver are formed with a

initial part of the cam-face of the lug on both
-l its front and rear sides having an increased

ng

-lugs A’ of the
ouble cam, the -

120 -

Eitch-to afford an increased movement of the,

olt to both seat and extract the cartridge.

The body part of the bolt is provided with a- -

cam-
‘bolt and is preferably located on the -inner-
side of the body part of the bolt. Referring

guide F%, which partially encircles the

125

1:°4, 10, 11, and»22, it will be seen "

to Fi%fl. E:
that this cam-guide is in the form of a slot F3,"

Figs; 1,7, and 22, in the body part, of the bolt:

130.
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extending longitudinally thereof at an acute
angle to the bolt’s axis with' a substantially
uniform pitch, except at its front and rear
ends. At its front end the walls of the slot
extend in a straight front and rear direction
substantially parallel with the bolt’s axis,
while at the rear end the obliquity of the slot
to the axis of the bolt is increased, as will be
/,un%erstood by inspecting the part marked f
in Fig. 22.

" breech-bolt is shown with an interior circum-

- ferential

15

20

25

30

portion of its rear end, which groove has
a beveled forward shoulder /. “A beveled
shoulder F*°, substantially parallel with the
shoulder 17, is formed in the lower rear end
wall of the bolt, as shown in Fig. 10. The
combined effect of the beveled s%oulder o
and the increase fin the pitch of the cam F®
is to shift the bolt and raise the rear
the slide D until it is to the rear of a

%’roove formed around ‘the upper

ing a latching engagement between the bolt
and slide so long as the parts are retained in
this relation. The bolt 1s also provided with
alatch F¢, which is preferably attached to the
rear end of the bolt, as illustrated in Fig: 11,

and has a lug F®, which projects irito the path

of the operating-slide, and a companion lug
¥7, which is located to be engaged by a lug
H'° on the upper side and rear end of the gun-

frame, Figs.1and 7. The neckof the breech- | .

* bolt is provided with a groove or shouldered

35
40
45

g0

*part F* to engage with the magazine-feed and
ejecting device' R, as hereinafter set forth. |

The forward end of the bolt is provided with
an extractor-seat F? which. as a beveled
flange F* to afford a latched relation of the
breech-bolt and extractor, which flange is
partly cut away to afford a convenjent method
of assembling and disassembling the extrac-
tor. The body part of the breech-bolt is cut
out to permit the magazine to project up into
‘the receiver (see Fig. 2) and to allow the ro-
tating movement of the breech-bolt without

- interfering with the magazine and to permit,

the action of the operating-slide.

‘The rear part:-of the operating-slide D is.

forked or double to permit it§ arms (illus-
trated in Fig. 16) to be reciprocated on either
side'of the cartridge-magazine. The rear end

"D’ of the slide D projects up into the breech-
(P ] 1Y

55

- per forward edge of this part D’ is chamfered .

or beveled to form a companion to the bevel |

"f” and on its under rear side is provided with

-a-beveled Fpart to engage with 1ts coii(‘;ip‘anion:
) ;

60

o, 11,
. part D ig rov-ige‘d with a pin :
. - 22, which has a beveled side to eng: Eemhh o
-afford.. - level '

6s. o.slide D with:the. | gitie, :an

‘bolt, Figs. 2 and 16, and has a cylindrical

shape to-conform to the shape of the cham-

‘ber formed in the body part of the breech-bolt
in which thepart' D’isreciprocated. The up-

shoulder F*°, Fi < The up%e:ﬂén
et ]

the diagonal part of.the -giuide Fsan
a latched engagement of t.

Referring to Figs: 1 and 10, the |

art of
in en- |
gagement with the shoulder /7, thereby form- | -

formed in t _
portion. of the receiver; s’}

“cause these levers t6 bedepressed
-ward movement.of the handle..- This depres-
[ of the-|:sion of’ ers O y-coming:in contact -
Figs. 1, 7;:1 '

816,801

‘breech-bolt. The grobve F* is formed with .

straight part at its forward end to permit the

terminal firing movement of the slide D after

the locking movement of the boltis complete.

~ The cartridge-magazineis preferably formed

from a single piece of mateérial and contains a
chamber for the reception, rétention, and re-
lease of the cartridges. This chamber con-
forms ingeneral to the shape of the cartridges
and has on its upper side inwardly-turned

70

5

wings H’, Figs. 1, 2,and 7. Thesé magazine-

wings project up into the receiver, and their

‘upper ends converge to exert a yielding and

retaining tension against the topmost car-

tridge in themagazine. Thesewings are suf--

ficiently distant from each other to allow the

‘under lug on the breech-bolt to be.recipro-

cated between them and rise up into the re-
ceiver far enough to allow the cartridge to be
readily pushed by thegbreech-bolt from th

magazine into the bore of the barrel.

geous cartridge-feeding action in passing the
cartridges from the macazine into the barrel
I have interposed between the magazine and
bolt-acticn a cartridee-feeding slige R, Fig,

.14, which controls both the cartridge feeding

and ejecting action of the arm. - This slide is

reciprocated in guide-grooves H? Fiss. 1 and - -
95

2, which are located in the side walls of the

| magazine. * Its forward -end R’ is formed to
ngagewith the rearendof the cartridge, and

en
and it has a projection or lug R?, which en-
ages with the groove F* of the breech-bolt.
his luz; R? carriés a spring. R?, the ends of
which also engage with the breech-bolt, to ex-

‘ert a yielding tension from the breech-bolt

8o

85

For the purpose of attaining an-advanta- -

9o

105

against the cartridge-teeding slido. . The for- -
ward end of the cartridge-feed is beveled to -

form a companion bevel with the forward
end of the breech-bolt, and its-under side is
beveled to cause the cartridge to be advanced

105

up into & position in front of the cartridge--

teeding slide when the slideis in'its rearward
pcsition and ‘when the cartridge rises to the

‘topmost part of the magazine. -

The cartridges are-elevated in the. ﬁlaiga—
zine by the cartridge-levers O-and O/, Fig, 7.

‘These levers are spring-actuated and.are:piv-
otally supported 1in the handle P. “The rear
‘Side of the magazine is slotted to perinit the

lifting movement of the levers.and: fo:allow

the rearward. movement of the handle tode-

press and withdraw the levers after the-mag-
azine is emﬁzy. The:shoulder  H®, Fig. 7

ated in the:path

the landle'is. with:

o'beneathho resr-

110




- freed from the restraining; action of the shoul-

10

15

20

25

~ lever O is supported, is guided. The lever O
is provided on its upper side with an arm or |

30

35

- handle P for the purpose of taking the place -

40

- tent being intendéd to be a gas-operated gun -

45

50

" ing and uncocking the weapon. So, too, if

55

60

"ends of the levers pass under the lowermost

lever O and has the pivot on which it turns

816,601

cartridge and &s socn as they are entirel

der H? they tend to rise under the influence
cf their spring-and at the proper time act to
elevate the.cartridgesinto the receiver. The
lever O ‘has the same general form as the

arranged in the handle P to the rear of the
magazine. As shown in Fi;. 7, both these
levers have the same pivot; but thisis not
essential. The lever O is shorter than the
leven'O 4nd bears upon the body portion of
the lowermost cartrid;e, while the lever O
bears upon the ﬁrojectile. By the action of
the two levers the cartridges are maintained
in parallel position as they are fed upward.
Instead of the.lever O’,1I may use, as shown
in Fig. 13, a lever O, pivoted to the forward
end of the lever O and pressed upward by
the spring O°. The lever O is adtusted by
the spring O*, which is suppc¥ted on the pivot
0, and is adjusted to exert & yielding tension
between the lever O and the track H® of Fi s,
12 and 7, in which the pivot O°, on which the

finger O°, which as the lever O reaches the
end of its upward movement is projected
into the path ¢f the detent orf'dogli\l to en~
gagethe projecticn M?on said detent,torelecse
the same from the trivger and permit it to,
rise into engagement with the bolt after the
last cartridge has been fired, and thus leave
the breech open for the insertion of a single
cartridge or to indicate that the magazine is
empty. ‘ - :

While I do not contemplate the use of the
of the gas-operated piston for actuating
the slide to throw back the breech-bolt after
the gun has been fired, the'weapon to this ex-

only, it is of importance that the gun be ca-
pable of being hand-actuated for the purpose
of withdrawing a cartridge which for any
reason has failed to be exploded, as well as |
when the weapon.is used for single firing to
let down the breech-bolt onto a cartridge
without exploding it, and to subsequently
draw back the firing devices into such posi-
tion that the cartridge may be exploded by
pressing the trigger—inother words, for'cock-

by any mischance the gas-chamber should
be detached from the gun or be so injured as
to necessitate a hand operation, the fact that .
the weapon is capable of hand operation may "
be of importance. ‘The handle P is provided
to afford a'means of operating.the weapon by
hand. This. handle - has -a reciprocatin
movement on the under side of<the stock and -
is guided in a way or groove H° Fig. 12,
which is formed in the tailpiece of the frame.

reciprocate -it.

crating the weapon controls the sction of

In the side wall of this groove H* guide-

grooves H® are provided; which control the
reciprocating movement of the handle by
means of the Jugs P? and P%. The body part

P’ of the handle conforms to the shape of the

hand and formsa trigger-guard P® and has a
forward-projecting arm which forms a maga-
zine cover or door.

8
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The cartridge-lifting levers may be ‘en-
gaged by and moved with the handle in its -

backward and forward movements, whereby
the magazine is opened, the lifting-levers
withdrawn and the magazine then closed,
and the lifting-levers again restored to opera-
tive.position, or the handle may be operated
independently of the cartridge-lifting levers..
For this purpose a spring-pressed dog L, hav-

ing a thumb-piece and an inwardly-project-

75

8o

ing lateral-arm, is pivoted in the handle with -

its spring acting to normally hold the lateral
arm out of ‘engagement with the lever O, but
upon pressing the thumb-piece of the dog L
against the tension of its spring the lateral
arm-engages the lever O, and the latter will
then partake of the movements of the handle.

- The handle P is connected with the oper-

ating-slide by an arm P*, which projects into
the path of and engages with the s}ide D to
This arm P+ is preferably
hinged to the handle P and has a lug P
which projects into the path of the lug D* 6f
the slide-D, preferably carried by the sear S.
This arm is provide
which plays in the guide-groove H. ‘

By pressure on the trigger J the person

the

85
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95

with a pin or lug P7?,

109

weapon, whether used for single firing or au-

tomatic firing. By

, ﬁ:essing the trigger suf-
ficiently to move it thr

ough a portion only of

.the arc through which it iscapable of moving,

which movement for convenience I term its
“initial”’ movement, the firing mechanism
is released, .causing the cartridge previously
inserted in Eosition to be exploded. The

gases of discharge acting through the mech-

‘anism already explained will then cause the
.breech-bolt to be thrown back, ejecting the

empty shell to open the breech for the inser-
tion from the magazine of another cartridge.
The slide will then move forward, advancing
the cartridge into the firing-chamber, closing

- the breech, and holding the parts in firing po-

sition. S N N T

" By pressing the trigger sufficiently to move
it through a greater portion of the arc through
which it is capable of moving, which move-
ment I term for convenience its “‘interme-
diate” or ‘‘second’ movement, the firing
mechanism is released to explode the car-
tridge already in position. Yg’hen the trig-
ger has been given movement to this extent,
the gases of discharge acting through the
mechanism already explained will cause the
breech-bolt to be thrown back, ejecting the

10§
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empty shell, and holding the bréech-bolt in
its rearmost position to permit a cartridge to
be inserted by hand. -~ "~ . .
~ By pressing the trigger sufficiently to move
it through the full are through which it is'ca-
pable ofg moving, and this for convenience I
term its ‘‘terminal” ‘or*final’’ movement,
the cartridge already in t}he. osition to be ex-
.ploded will be exploded, and the gases of dis-
chargewill cause the breech-bolt to be thrown
back, ejecting thie empty shell, another car-
tridge to be fed up from the magazine, in-
serted-in- the firing-ehamber, and exploded,
this action continuing so long as the trigger
is kept in this position until the supply of
.cartridges is exhagusted. When the last car-

" tridge has been fired, the finger O° on’ the le-

20
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ver-O will be<dn position to cause, through the

parts-with which it codperates, the breech-
bolt t6 be retained in open position to indi-

cate that the magazine is exhausted of car-
tridges or-to permit the introduction by hand | -

.of another cartridge.

In using the weapon for single firinig or for
firing and loading by hand the trigger after
being pressed to the required position should
bereleased, while for automatic firing it should
be pressed to the full limit of its movements

sutomatic action shall continue. B
- In order to stop the movement of the trig-
ger at-the desired point, I provide the trigger
cut -off . K, as hereinafter described. The
~weapon is discharged by the force of the ter-
minal movement of the actuating-spring E,
exerted through the slide D, an§ the firing
action is accomplished by the engagement of
the trigger with the sear S to release it from
the cylinder T, and thus permit the terminal
movement of rod D. The trigger J is pivot-
ally supported at J®against the side walls of
the gun-frame.and in its preferred form does
not partake of the movement of the handle.
It has an arm J’, Figs. 1, 7, and 15. This
arm is provided with cam-lugs J* and J3,
which are located in the path of the terminal
forward movement of the lug S’ on the sear

and there held aslong asit is desired that the

. 8.- Therear end of the sear S extends down-
", ward;and the lower end of thé downward ex-

. 59

" cal plane of tte lugs J° and J% - This lug'S’ |
- has a flat upper face and is preférably trian- |-
gular.in cross-section, as shown in Fig. 15.°

- 55 guar.q
- The upper. lug J?* is wedge:shaped, with tke:

" 6o
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tension projects a- short distance fokrward in
‘the form of a lug S/, having its inner face bev-
eled, said lug being in the longitudinal verti-

thin edge of the wedge to the rear, as shown.
The lugs J* and J* are spac¢éd a sufficient dis-

tance a%artito permit the lug S’ to pass be-

tween them. When the gun is cocked and

-ready to be fired by pulling the trigger, the
_ rests with its upper face in ‘contact:
- with the lower face of the lug J?, so that pres- -
ress the

4

lug

sure on the trigier sufficient to-de
forward end of the arm J’ will, by the action

v

N

‘trigger guard or handle.

816,801 .-

of the lug J* on the lug 8’

end of the searS. When the triggerismoved
through the full are: b'hroughﬁwhic%] it is capa-
ble of moving, the lug J* will be brought into -
the path of the lug &/, (see Fig. 15%,) so that as
the sear moves forward the Tug S’ will be de-
pressed by the wedge shape of thelugJ2and

e trigger J is spring-controlled and is
provided with an arm J*, which projects rear-
wardly. into the path of the loosely-pivoted
detent or dog M. This arm J*is provided

depress the rear

70.

-will pass forward between the lugs J®and J%.

75
o

with a lug J° which also engages with the -

pivoted detent or dog. ‘The detent M is piv-
otally supported against the side wall of the
frame and is controlled by the spring M’. Its
forward end M?, Figs. 1-and 21, 1s offset from
the main body and is beveled or cam-shaped
on its forward end to allow thé detent or dog

M to be disengaged from the trigger by the

terminal movement of the cartridge-lifter.
The trigger cut-off K is formed on an arc of
W%ich corresponds to the shape of the
It is controlled by -
a spring K, which is fixedly attdached to" the
handle P and is movable 1n a chamber also’
formed on an arc of a circle in the cut-off K. -
This cut-off K is provided with a lug K?, and
the handle P isprovided with a series of com-
panion notches K3 K* K°® K® to lock the trig-.
ger agf:iﬁst action and stop it in any one-of
the three parts of its movement, as herein-
after set forth. -~ -~~~
The extractor G is movably retained in en-
gagement with the breech-bolt and does not
partake of the rotation of the bolt. .
ters into a semilatched relation with thé

a circle

8o-
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It en- -

breech=bolt and cartridge when advarncing -

_the same and a locked relation with the same

parts when withdrawing the cartridge. Itis

spring-actuated ahd in its preferred form is

illustrated in Figs. 1, 7, and 8. The extrac-

_toris preferably carried by the breech=bolt in

advance of the locking-lugs of the bolt, al-’
though it may be carried behind tte locking-

105

lugs of the bolt.” The: extractor-seat in tke .

~bolt, as before stated, is formed with a bev-

eled flange to permit a limited latching move-
ment of the extractor, and the extractor hag
a latching end to engage with the flange or
groove of the cartridge and is preferably in-

tegrally formed with a collar part, which has '

a companion bevel to engage with'the car-
tridge-seat in tke bdlt+hea§. This collar part
of the-extractor partially encircles the bolt to -
cause the extractor to pull from the center..

I120-

lihe. of the bolt and to permit the rotating. -

movement of the bolt.” The rear side of the

collar part is cut out to permit the latching = -

movemént of the extractor,and the spring by

125.

which the extractor is dctuated is preferably:.:

carried by the extractor and formed to exert

a yielding tension between the extractor and -
the belt-head, and the bolt-head is provide
with a notch or depression to affor
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latched engagement of the'éxtractof_ with the
bolt-head. - St o

The firing-pin D* (illustrated in Figs. 4 and

7) is preferably a plunger which is retracted
by the spring D* - It has a lug integrally
formed with 1t, against which the force of tke
spring is éxerted to\withdraw its striking-
point from the cartridge, and the chamber in
the bolt-head is cut out-to permit the firing-
pin to be assembled at a point beyond its
working path of movement. It is obvious,

however, that the firing-pin may be either a-

loose plunger or it may bé integrally formed

on the front side of the part D’ of the operat-.
ing-slide D, as illustrated in the broken sec-

tion of the same parts in Fig. 2 and in Figs. 16

~and 17.
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" to escape around the projectl
actuating-chamber, thus causing & constarit-
increase of the gas-pressure within the cham-
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For the purpose of affording & convenient
and rapid method of disassembling the breech-
bolt I'have devised a hinged and locked rela-
tion of the receiver and frame, in which one

member of the hinge is either fixedly or inte-
grally formed with the frame, and when piv-

otally connected they permit. a sufficient

.movement to allow the operating-slide to be

depressed out of the path of the bolt and the
bolt-action eitker withdrawn or inserted.

The receiver and frame. are locked togetker
by means of a rotating lock or latch N, Figs. 1-

and 7, which is preferably located in the

frame-wall in front.of the rear end of the re-’

ceiver and engages with the recéiver to lock
and release it. It has a thumb-piece and a
latching end which projects into the receiver.
The hinged eonnection: of the frame and re-
ceiver is illustrated in Fig. 1 and denoted by
the reference-letter H3. - '

* The operation is as follows: -S_upp(is‘iﬁg‘the:

parts_to be in position @llustrated in Fig.
1)—that is to say, witha cartridge in position
to .be. fired —with the breech-bolt locked in
position cjosing the breech and with the firing
mechanism in position on being released to
cause the cartridge to be fired, the weapon is
discharged by a pull of the trigger, which ef-
fects the release .of the"fvo%emting-slide' and
discharges the weapon by th

fected by means of the actuating-spring.
The weapon will be then operated to be re-

charged by the force of the actuating-gas.:
The operation of the'gas actuating device'is.
~as follows: When the bullet has traversed-
the bore of the barrel and passes into-the fun=|
nel-shaped opening-at the end of the barrel,"
the actuating-gas escapes past the end and
sides of the projectile into the actuating-:
chamber gradually and.in a small quantity |
into the gas actuating-chamber. The fun-"
nel-shaped end of the barrel and the gradu-
ally-increasing diameter of the-chamber per- |
qlu.antit'y. of gast
e into the gas'|

mit a constantly-increasing

.As the forward end of thé projectile

_thus permitting the gas to escape freely from

.part of the cam-groove F5, causing its beveled’
_ d | side to engage with the beveled side at the -
e force of the ter-
minal movement of the operating-slide ef-

7
bér to 's%tart ‘the, opératih%;lgnovement of the
arm by means of a gradually-increasing pres-
sure. - By v the length of the

nnel-

-shaped end of the bore the pressure of the op- .,

erating-gases within the- actuating-chamber 70

‘may be varied as may be necessary to afford . -

any required .intensity of the gas-pressure..

) .passes -
into the opening C? in' the gas-chamber it
will ‘partially or entirély close this opening 75
and will prevent the escape of the gas from
the chamber to an extent depending upon the

-size of the opening and cause any required

increase in -the operating-pressure of the-
gases within the chamber. The length of 8o
time the pressure of the gas within the cham-
ber is continued will depend upen the length-

‘of part C* of the gas-chamber. - The gas dc-

tuating-chamber itself may be of anyrequired .

| size to catch either a larger or smaller quan- 85 -
tity of the gas.

It is thus apparent that the.-
operating "pressure of the gases within the
chamber may be controlled to start the pres-
sure gradually, to continue it for any re-
quired length of time,and to cause the pres-.go -
sure within the chamber to have any re- .
quired amount of operating - force- and to-
either accelerate or diminish thisforce.” The .
pressure of the gas in the chamber against
the operating parts may be controlled by o5
means- 6f the slide or .valve E° of Fig. 20,
which, as above described, may be operated

by hand to either partially or entirely open .~
or close the opening E* into the cylinder E,

100
the cylinder near the terminal part of the

| rearward movement of the actuating-slide.

The piston-head. or end of the slide D being

in the forward end of the gas-tube E, asillus-

trated in Fig. 20, the force of the gas operat- 105

“ing -against. the>end of the piston or slide -

causes it to traverse the tube K and itsrear .
end D* to traverse the cam-track I® in the
breech-bolt, bringing the pin D? into the rear

110

rear end of the groove F* and bringing the
rear end of the slide D into engagement with .

‘the-cam-shoulder F'° on'the rear end wall of -
the - breech-bolt, the cam action of which
‘shoulder causes the

art- D’ to rise into en- .

gagement with the beveled face f” and de- -

‘presses the latch F¢and allows it to reéngage
-with the part I, as illustrated in Fig. 11,

thus' causimg the operating-slide’ to assume 20

‘a locked “or latched engagement with ' the -
' breech-bolt by means of the cam-lug F1°and

the cam-shoulder f”, also the diagonal rela-

‘tion of the pins D? with the track in which it -

is'reciprocated... The initial part of the rear-" 125
ward niovement of the operating-slide causes: -
he breech-bolt to rotate and brings its lock-
ing-lugs into the space between the locking-.
lugs A* of the receiver, and the locking-lug

on the-under side of the bolt is at.this time 130
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brought into its path of movement between
the wings H’ of the magazine. The farther
movement of the slide
bolt back in the receiver to & point suffi-
ciently distant from the end of the barrel to

permit the cartridge .in the magazine to rise :

up into engagement with the wings H’ of the
magazine, bringing its rear end into-the path
of the breech-bolt and its forward end into
line with the bore of the barrel. The reverse
movement of the bolt is accomplished by
the force of the spring B, exerted against the

forward end of the slide D, and the action of

this spring causes the slide D to advance the
breech-bolt in a direct line until its locking-
lugs have reached a peint opposite the cam
part of their companion lugs on the side walls
of the receiver, at which time the lug F7 of the
latch F® has engaged with the lug H*® of the

magazine, Fig. 7, and caused the lug F® on:

thelatch to be swung out of engagement with
the operating-slide- D, thus releasing the

slide D and'permitting it to traverse the cam-

part of the. guide F° and causing the lock-
ing-lugs’ on ‘the breech-bolt to traverse the

« .cam-face of the locking-lugs on the receiver -

and turn the bolt to.its locked - osition,
firmly seating the cartridge in its chamber.
The locking-lugs on - the receiver have a
double cam-face on either side, which causeés
the initial part of the rotating movement of

* - the breech-bolt to advance the cartridge

35

more rapidly and the terminal part of its ro-
tating movement to'seat it with great power.
The operating-slide gontrols,bot%lr the recip-
rocating and locking movement of the bolt,

. the locking movement being effected by the

40

- ‘permit a terminal firing movement of the op-

45

cam F° and thereciprocating moyement be-
ing controlled by the cam F% on the rear end
of the bolt and the latch F¢, and the locking-

action of the bolt is timed by the tripg)_ing of

this latch. ' The cam-guide F° in ‘the breech-
bolt has a straight part.at its forward end to

erating-slide dfter the locking action. of the
bolt is complete, thus making it impossible to
discharge the arm in any other than the full-

locked position of the bolt. For the purpose of

50
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checking the terminal movement of the oper-

ating-slide by means of an air-cushion the cyl-

inder Tigformed to have aslight movement on

theslide D.” Therear end of this cylinderisen-

‘ g&ged by thelug $?on the front end of the sear
b

the front end of -the sear being normally-
pressed-downward to bring the lug into po-.

sition to engage the-cylinder by the spring T".

b 5 ends of this cylipder_T,%
ing in contact with the cups E2.and E?, cause
the terminal movement of the slide D to be

stopped ‘on an air-cushion on both its ad-

vance and rear movements, and the beveled
shape of the cylinder T causes the air-pres-
an increasing resistance.
‘The rear end of the sear S being in engage-
ment-with the lug’J? of the trigger J, the dgis—

carries the breech- |

trolled by it is as follows: When
the trigger cut-off is in the notch K&, the end -

.of the trigger,

¥ com-

816,501 -

charge of the arm ‘is 'eﬂ"'éc‘téd_"bybthe .pu,lltof :

this trigger, the arm J', through its lug J* de-

pressing the rear end of the sear S, causing .

the forward end of the sear to rise against the
pressure of the spring T”, raising the lug S?
out of engagement with the:cylinder T and
permitting the slide D. to complete its for-
ward movernent. I
ger and the parts through which the various

operations of loading and ﬁrinﬁ are - con-
the lug K*? of

70

The operation of the trig- -

75

of the cut-off is against the rear side of the -

trigger in its forward position, preventing the
trigger from beinrg moved, and thus locki
the weapon out o

is in the next notch K?, a limited movement
of the trigger is permitted. This, which I
tetm the initial” or ‘“‘first’”’ movement of
the trigger is sufficient; the parts being in the

firing position,. in which they are shown in .

Fig. 1, to cause the forward end of the sear S
togbe raised out of engagement with the cyl-

inder T, permitting the operating-slide to be

driven against the end of the firing-pin to dis-
charge the weapon. At the same time the
arm J* of the trigger will raise the forward
end of the detent or dog M sufficiently to de-

of the breech-bolt. The operating-slide will

n
action. “When the lug Ig :

8o

85

90’

“press its rear end below the path of the lug F° -

95

be actuated by the gasesof discharge and by -

the spring E’ to throw back the breech-bolt,
and a cartridge having been fed up from the
magazine to force the -cartridge intothe
breech. "The pull on the trigger being re-

-leaséd it will rise and the sear S will be en-

aged by the lug J?, extending above the lug

’y and the parts will come to rest-in the po-.

sition shown in Fig. 1; ready to fire on again

pressing the trigger. "When the trigger cut--

100
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off is moved so that the lug K*rests inmotch

K, it will permit a more extended movement

“gsecond’” mevement.

and this-movement I term its .
When. the trigger is -
_pressed, it will first operate to release the

110

operating-slide to permit it t5 strike the fir- -

'ing-pin and discharge the weapon. Its con-

tinued movement, will lift the forward end of

the detent or dog M against the face of the . -

lug H®, by which it is deflected out of enga’ﬁf—
The

‘ment with the upper face of the arm J*, .
spring M’ will then lift the rear end of the de-.

tent or'dog:M into the path of the lug F? on
the breech-bolt to catch the breech-bolt and
hold it-in its rearmost position,; as shown in

115

I20

Fig. 7. The front end of the detent. or dfi)lg_
] -

M, having been deflected, as described, w
when thrown downward ‘bgr
spring M’ be held deflecte

arm J* and will not be raised as the arm re--

the aétion of vth'i_af: :
d by the side of the:

res

turn’ to position on the release of the trigger. -
As the arm J* returns to position, however, it

will cease to holdthe end of the detent or dog
deflected and it will again bé in position to be

raised by the said arm. A cartridge having

130
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been placed in the receiver, the trigger is
again pressed, lifting the forward end of
the detent or dog M to release the breech-
bolt, which is moved forward by the action of
the spring B’ to advance the cartridge into
the breech, lock the breech-bolt, and permit
the terminal movement of the slide to fire the
weapon.
permitted by moving the trigger cut-off K
back until the lug K% rests in the notch K3,
thus permitting a complete or third move-
ment of the trigger, in which the initial part
of the trigger movement frees the slide to dis-
charge the arm, and the terminal part of the
trigger’s movement brings the cam-faced lug

J¢ into the path of the movement of the lu% S
ug

of the sear S, and the engagement of the
J5 on the arm J* with the detent or dog M re-

tains it permanently out of action as long as:

the trigger is held and permits the sear S to
be continuously tripped by the cam-faced lug
J? until the magazine is empty, at which time
the upward movement of the cartridge-lift-
ing lever O in the.magazine brings the arm O°
of Fig. 13 into engagement with the cam-lug
or end M? of the detent or dog M.  (Shown

in Figs: 21 and 7.) The action of the arm O°

against the beveled end M? of the detent or-
dog M causes it to be deflected beyond the
end of the lug J° on the trigger and forced up-
ward to one side of said lug J° (but not so far
as to catch beneath it) by the pressure of
spring M/, exerted on the dog M to elevate it

into engagement with the breech-bolt, thus
locking the breech-bolt in its rear position by

means of the engagement of the cartridge-

lifting lever O with the detent to allow the
magazine to be refilled with -cartridges, at
which time the release of the trigger permits
it to again engage with the detent M and dis-
engage it from the breech-bolt, swinging the

lug J° again into the path of the sear S and-

continuously tripping it with each successive
discharge until the magazine is empty. .

In regard to the bolt locking or Yatc_hing
action of the slide D with the breech-bolt and
with the receiver it is apparent that the bev-
eled face f’ and the diagonal part f of the
groove F° cause the operating-slide D to ex-

“ert a forward pressure, and a locking pres-
sure on the breéech-bolt during the initial part-

of the unlatching movement of the slide D
from the breech-bolt, and during the initial
part of the locking action of the breech-bolt
with the receiver also that the same parts ex-
ert a latching pressure between the breech-
bolt and operating-slide at the terminal part
of the locking movement of the breech-bolt,
and at the beginning of its rearward move-
ment. It is further apparent that the pitch

of the cam f’ and the cam F*° may be made-

steep enough to afford any required pressure
of the operating-slide to terminate the ad-
vance movement of the breech-bolt at a fixed

v

‘tion of the operating-slide.

The third action of the trigger is

9

ﬁoiﬁt and to bring the locking-lugs of the
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reech-bolt and the locking-lugs of the re-.

ceiver into ﬁositive engagement at a fixed.
point in both the locking and unlocking ac-
The locking-lu,
F#of the bolt-timing latch F® may be bevele
on its anterior side; as illustrated in Fig. 11,
to afford a cam-pressure of the latch against
the operating-slide during the termina,% part
of the unlocking action of the operating-slide

‘with the breech-bolt and to continue this

pressure during the initial part of the locking
action of the breech-bolt with the receiver.
The operation of the gas-checking piston-
head is as follows: When the movable part
of the piston-head is actuated by the gases of
discharge to operate the slide D, the rearward
movement of the piston-head against the end
of the slide causes an air-pressure within the
piston-head and against the thin side walls of
the piston-head, causing them to be adjusted
closely against the side walls of the tube and

to automatically prevent the escape of any of

the operating-gas past the piston-head. This
air-pressure Is relieved at the terminal part of

_the movement of the slide D by the reliei of

the gas-pressure a%ainst the end of the cylin-
der, assisted by the force of the spring D*®
and by the inertia of the terminal movement
of the slide D, the movable part of the piston-

| head being checked slightly in advance of the

terminal movement of the slide D. This ac-
tion permits the air-chamber within the head
to be opened by the valve D® and the reverse
or return movement of the piston-head to be
accomplished: without friction against the
side walls of the tube.

- The cartridges are elevated in the maga-.
zine through the medium of a spring-pressed:
lever and an auxiliary spring-pressed lever.
In Fig. 7 these levers are shown as supported
on a common pivot which is fixedly attached
to and carrie(f with the handle P, while in
Figs. 1, 12, and 13 a modification is shown
in which the auxiliary lever is pivoted to
the forward end of the primary. lever and
forms a cartridge-shelf to maintain the re-
quired position of the cartridges. In Fig. 12
this lever is shown to be movably guided in
the grooves H?, and the dog or latch L is piv-
otally supported. in the handle to be moved’
by pressure of the thumb into engagement'
Witlg the lever O and cause it to be guided
with the handle and withdrawn from the
magazine. The rearward movement of the
lever O when in its upward position brings it
into engagement with the shoulder H?, (illus-
trated by dotted linesin Fig. 7,) and the in-
clined shape of this shoulder causes the rear-
ward movement of the handle to depress the
lever in the magazine, bringing it down out.
of the magazine and into the position illus-
trated in Fig. 1 and withdrawing the maga-
zine-door from over the magazine, thus open-
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ing the magazine for the purpose of refilling
it and permitting it to be closed by advane-

ing the handle again to its forward position.
he Weaﬁon may be operated by recipro-
5 cating the handle P through the medium of
an arm which projects into the path of the
slide D and engages with it to reciprocate it.
The handle may be guided in its reciprocat-
ing movements by the lugs P? and P?, which
fo areguided inthe grooves H®. (Illustrated in

Figs. 7 and 12.) .

The shell-extractor is either inserted or re-
moved from the breech-bolt by turning it to
a point opposite the cut-out part of the bolt.
15 In its preferred form the extractor is con-
structed to be carried vertically over the car-
tridge and to maintain this position during
the reciprocating movement of the bolt by
means of the latched engagement of its spring
20 with the bolt-head. This spring may have a
sufficient tension to maintain any required
firmness in the engagement between the ex-
tractor and the breech-bolt, and the tension
of the spring is sufficiently yielding to permit
25 the beveled extremity of the extractor to en-
gage with the groove of the cartridge. The
engagement of the extractor with the groove

B?1n the end of theé receiver prevents the ex-.

tractor from rotating with the bolt: The
30 camshape of the beveled flange F? causes the
extractor to maintain a locked engagement
with the cartridge in withdrawing it and a
yielding engagement in advancing it and per-

mits a sufficient swinging movement of the-

35 extractor to allow it to engage with the flange
or groove of the cartridge. Moreover, it will
be observed that the movement of the motor-
Eiston rearward acts, through the breech-

lock, to impart a forward and downward-

40 turning movement to the extractor about its
axis, and the more violent the action of the
gases on the piston the firmer will be the en-
%agement of the extractor with the cartridges.

bhis operative relation between the piston

45 and the extractor insures a grip on the car-
tridge by the extrdactor proportioned to the
violence with which the piston is actuated
rearward by the gases of discharge. '

The firing-pin may be integrally formed

5o with the slide D, as illustrated in Figs. 2 and

16, and when so formed it will be impossible
to discharge the arm before the terminal lock-
ing action of the bolt. The preferred form of
the firing-pin, which is illustrated in Fig. 4,
55 may be assembled or disassembled by turning
its retaining-lug to a point opposite the cut-
out part in the bolt-head, through which it
may be withdrawn. The spring D* is prefer-
ably formed to have its projecting forward
60 end engaged fixedly with the bolt-head and
its rear end engaged with the firing- pin to
retain it in its working path of movement
and to cause a slight tension in turning the
firing-pin to permit its removal from the bolt-
65 head, ’ : , :
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Having now fully described my invention
and its mode of operation, what I claim as
my invention, and desire to secure by Letters
Patent, is— )

L. In a firearm, a gun-barrel, a gas-cham- 7o
ber gradually expanding from the point where -
it enters the bore of the barrel, and a piston
in the chamber. .

2. In a firearm, a gun-barrel, a gas-cham- .
ber gradually expanding from its front end 75
where it enters the bore of the barrel, and a
piston in said chamber.

3..In a firearm, a gun-barrel, a gas-cham-
ber having one portion parallel with the bar-
rel, another portion constituting a prolonga- 8o
tion of the bore of the barrel, and a curved
portion through which the bore of the barrel
communicates with said parallel portion, and
a piston in said chamber.

4. In a firearm, a gun-barrel, a gas-cham- 83
ber having a gradually-expanding portion
communicating with the bore of the barrel,
and a pressure-timing device, whereby the -
duration of pressure in said chamber is deter-
mined. ‘ ‘ 90

5. In a gun, the combination of a barrel
and a reciprocatory and rotatory breech-
block, a motor-piston actuated by the gases
of discharge, and means operated by said
piston for reciprocating and rotating said g5
breech-block.

6. In a gun, the combination of & barrel
and a reciprocatory and rotatory breech-
block, a slide actuated in one direction by
the gases of discharge and in the opposite di- 10c
rection by a spring and a cam engagement
between the slide and breech-block for reeip-
rocating and rotating said block.

7. In a gun, the combination of a barrel,
and a reciprocatory and rotatory breech- iog
block, having a cam-surface, with a slide ac-
tuated in one direction by the gases of dis-
charge and in the opposite direction by a
spring, and provided with a part operatively
engaging said cam-surface for reciprocating 1to

.and rotating said block.

8. In a gun, the combination of a barrel
and a reciprocatory and rotatory breech-
block, with a discharge-actuated slide and a
cam engagement between said breech-block 175
and slide for reciprocating and rotating said
block. S

9. In a gun, the combination of a barrel
and a reciprocatory and rotatory breech-
block having a cam-surface, with a discharge- 120
actuated slide, having a part operatively en-
gaging said cam-surface for reciprocating
and rotating said block. =

10. In a gun, the combination of a barrel,

a reciprocatory and rotatory breech-block, a 123
reciprocating motor-piston actuated rear--
ward by the gases of discharge, and means -
operated by said piston for reciprocating and
rotating said blocﬁ){. :

11. In a gun, the combination of a barrel, 130
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a reciprocatory and rotatory breech-block, a:
reciprocating piston actuated rearward by
the gases of discharge, and a cam engage-
ment between said piston and breech-block
for reciprocating and rotating said block.

12. In a gun, the combination of a barrel,
a reciprocatory and rotatory breech-block
provided with a cam-surface, a reciprocating
piston actuated rearward by the gases of dis-
charge and provided with a part operatively
engaging the cam-surface on the breech-
E%ocllz for reciprocating and rotating said

ock.

13. In a gun, the combination of a barrel, |

and a gas-chamber having a portion com-
municating with the bore of the barrel, said
portion having a gradually-increasing cross-
sectional area from the bore outward.

14. In a gun, the combination of a gun-
barrel, and a gas-chamber of larger cross-sec-
tional area than the bore of the barrel, but
having a portion communicating with the
bore of the barrel which is of gradually-in-
creasing cross-sectional area from the bore to
the main portion of the chamber.

15. In a gun, the combination of a gun-
barrel, and a gas-chamber of larger cross-sec-
tional area than the bore of the barrel, and
having a conical or funnel-shaped portion
communicating with the bore of the barrel
with the main portion of the gas-chamber,
with its larger end opening into' the said main
portion.

16. In & gun the combination of a barrel, a
gas-chamber having its front wall formed on
the arc of a circle, the entrance of the cham-
ber being located in front of the muzzle end
of the barrel, and its other end being located
to one side of the bore, and having an open-
ing in its front wall in line with the bore of
the barrel for the passage of the projectile.

17. In a gun, the combination of a barrel,
a gas-chamber of larger cross-sectional area
than the bore of the barrel, having its front
wall formed on the arc of a circle, the en-
trance of the chamber being located in front
of the muzzle end of the barrel and its end
being located to one side of the bore, and
having an opening in its front wall in line
with the bore of the harrel for the passage of
the projectile, and a conical .or funnel-
shaped portion communicating with the bore
of the barrel. - :

18. In a gun, the combination of a barrel,
a, gas-chamber located at the muzzle end of
the barrel and having a laterally-deflected
portion communicating with the bore of the
barrel, the gas-chamber being of gradually-
increasing cross-sectional area from its en-
trance throughout a portion of its length.

19. In a gun, the combination of a barrel,
a gas-chamber located at the muzzle end of
the barrel and having an opening there-
through for the passage of the projectile, and

having a laterally-deflected portion commu-

Vi

il

. I} ' L
nicating with the bore of the barrel, the gas-
chamber being of gradually-increasing cross-
sectional area from its entrance throughout a
portion of itslength.
20. In a gun, the combination of a barrel, a

‘l70‘

gas-chamber located at the muzzle end of the -

barrel having a laterally-deflected conical or
funnel-shaped portion comimunicating with
the bore of the barrel, the gas-chamber being
of gradually-increasing. cross-sectional area

75

from its entrance throughout a portion of its .

length. : :
21. Inagun, the combination of a barrel, a
as-chamber located at the muzzle end of the
arrel, having an epening therethrough for
the passage of the projectile, and havinga lat-.
erally-deflected conical or funnel-shaped por-
tion communicating with the bore of the bar-
rel, the gas-chamber being of gradually-in-
creasing cross-sectional areafrom itsentrance
to the barrel throughout a portion of its
length. i
22. In agun,the combination of a barrel, &

Iaterally-deflected ras-chamber having its en-
“trance in front, of the bore of the barrel, anex-

tension on the front wall of the chamber hav-

8o

85

ing an opening therethrough in line with the. -

bore of the barrel and constituting an ex-
tension thereof, for the passage of the project-
ile, the gas-chamber being of gradually-in-
creasing cross-sectional area from itsentranee

95.

to the barrel throughout a portion .of its

l%ngth. R :

23. Ina gun, the combination of a barrel, &
laterally - deflected gas - chamber, having its
entrance in front of the bore of the barrel,
and a conijcal or funnel-shaped portion com-
municating with the bore of the barrel, and

100

an extension on the front wall of’the chamber

and constituting an extension of the bore of
the barrel for the passage of the projectile. -
24. In agun, the combination of a barrel, &
laterally-deflected gas - chamber. having its..
entrance in front of the bore of the bérrel, &
conical or funnel-shaped _
trance isin line with the bore of the barrel, -
and an extension on the front wall of the
chamber having an opening therethrough in
line with and constituting an extension ‘of
the bore of the barrel for the

projectile. T
95. A gas-chamber located in front of the

ﬁ)ortion whose en--- -

110

I15

passage of the .

end of the boreof the barrel and havingafun- .- -

nel-shaped opening into the same; its ante-

120

rior side formed on an arc of a circle and per-"
forated to permit the free passage of the pro- - -

jectile through the chamber, a gas-cylinder.
communicating with the said chamber, and
4 slide movable in the said cylinder and con- -
nected to the bolt action.. ‘ :
26. In a gas-operated firearm a gas-cylin-
der and a slide movable in the said cylinder
and connected ‘with a reciprocating and ro-
tating bolt action and having a piston-head

125 .
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having an opening therethrough inline with 105 -
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formed of a movable part and an immovable
part containing an air-chamber and an
opening into the same in which is located a
conical valve to afford a gas-check by means
of an air-pressure within the cylinder.

27. Inagas-operated firearm the combina-
tionof a cyff'
in the same, the said piston formed of & mov-
ablepart and an immovable part and contain-
ing an .air-chamber, the sides of which are
formed to yield against the cylinder to afford
a gas-check caused by an air-pressure within
the cylinder, a spring located within the
chamber in the cylinder, and a valve to open
and close the chamber in the cylinder, and
connection between the said cylinder and the
operating parts. Co

28. A gas-chamber located in front of the
bore of the barrel formed on an arc of a circle
perforated to permit the free passage of the
projectile and having a constantly-inereasing
diameter, a gas-cylinder connected with the
said chamber, a slide having a piston-head
and movable in said cylinder and connected
with the bolt action.

29. A reciprocating breech-bolt having a
spiral cam-guide which has a diagonal part at
its rear end, and locking-lugs on the forward
end of the bolt, a receiver having companion
locking-lugs and a discharge-actuating slide
engaging with the said bolt-guide, a latch
carried by the bolt and engaging with the
said slide and with the receiver to lock and

 release the slide.

35

30. A gas-actuated slide, a spring to resist

the movement of the said slide, a breech-bolt .

connected to the said slide, a sear carried by
the said slide, and a trigger engaging the sear

- _to discharge the weapon by the forward ter-

40
43
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55
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minal movement of the slide.

31. Inagun, the combination of a barrel, a
slide actuated in one direction by the gases of
discharge and in the other direction by a
spring, a sear carried by said slide, and
yielding means codperating with the sear to
check the terminal movement of the slide.

32. In a gun, the combination with a bar-
rel, a slide actuated rearwardly by the gases
of discharge and actuated forwardly by a
spring, a sear carried by said slide and yield-
ing means codperating with the sear to check
the slide beforeit completes its forward move-
ment.

33. A discharge-actuated slide, a spring to
resist the movement of said slide, a piston
carried by said slide, a dash-pot in the path
of seid piston to afford an air-cushion in
checking the terminal movement of the slide
and connection between thesaid slide and the
bolt action.

34. A discharge-actuated slide, a spring to
resist the movement of the said slide in one
direction, a piston carried by and movable
on said slide, a sear carried by said slide and
engaging the said piston, a cylinder located

inder and a piston movable with- -

816,591

in the path of the said piston to afford an air-
cushion in checking the terminal movement
of the slide, means releasing the said sear re-
leasing the slide from the piston to permit

" a terminal firing action of the slide and a

bolt action connected to said slide.

- 385. A reciprocating and rotating breech-

70

bolt having a groove formed to receive, re- .

tain and release a shell-extractor, the said
groove cut out to permit the extractor to be
assembled at a point beyond its working
ath of movement, and a shell - extractor
orming a segment of a collar and a spring
carried by the extractor. '
36. A reciprocating and. rotating breech-
bolt having an extractor - seat forming a
§roove partially encircling the neck of the
olt, the said groove eut out to permit the
extractor to be assembled at a point beyond
its working path of movement, the anterior
side of the extractor-seat having a beveled
flange, a shell-extractor having a collar part
forming a segment of a circle and the ante-
rior side of the collar being beveled to fit
movably under its companion bevel in the
extractor-seat .about the bolt, and a spring
to exert a tension on the extractor. -
37. A reciprocating and rotating breech-
bolt having an extractor-seat formed with a
beveled flariged bearing, an extractor hav-

75

8o

85

9o

95

ing a companion beveled bearing and a

spring carried by the said extractor ard ex-
erting a yielding tension -against the bolt-
head and a depression in the bolt-head and
engaging the spring to afford a semilatched
condition of the extractor with the bolt.

38. A reciprocating and rotating breech-
bolt having an extractor-seat partially en-
circling the bolt and formed with a beveled
flange, the said seat cut out to permit the ex-
tractor to be assembled at a point beyond
its working path of movement, a shell-ex-
tractor having a collar part and a compan-
ion bevel to movably retain it in combina-
tion with the bolt, a spring carried by the
extractor and exerting a yielding tension be-
tween the bolt-and the extractor, a latching
depression in the bolt-head engaging the said
spring and a receiver having a groove engag-

.ing the extractor at the limit of its forward

movement and preventing it from rotating
and governing ifs latching engagement with
the bolt,. : s

39. A receiver formed integrally with the
barrel having a guiding-path for the bolt and
locking-lugs near-the forward end of the re-
ceiver, the forward end of the chamber in
the receiver being beveled and having a con-
ical shape to afford additional thickness and
strength of the receiver-walls, and a breech-
bolt movable in the said receiver and having
locking-lugs which are provided with a com-
panion bevel to afford additional strength -
to the bolt action.

40. A receiver having a guideway for a re-

100
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ciprocating and rotating bolt and cam-lock-
ing lugs, a reciprocating and rotating breech-
bo%t having companion locking-lugs, a car-
tridge - magazine having cartridge-retaining
wings which project up Into the receiver, the
locking-lugs of the bolt movable between the
wings of the magazine, and the body part of
the bolt cut away to permit a rotating, lock-
ing action.of the bolt. ‘

41. A receiver having a guideway for a re-
ciprocating and rotating breech - bolt and
locking - lugs, a reciprocating and rotating

breech-bolt having companion locking-lugs

and a body part of the bolt provided with a
cam-track, a cartridge-magazine having car-
tridge-retaining wings extending up into the
receiver, the locking-lug of the breech-bolt
movable between said wings, and the body

art of the bolt cut out to permit a rotating,
ocking action of the bolt, and an actuating-
slide engaging the cam-guide in the breech-
bolt and a spring-actuated lifter located in
the magazine.

42. A receiver having a guideway for a re-
ciprocating and rotafing breech - bolt and
locking - lugs, a reciprocating and rotating
breech-bolt having companion locking-lugs
and a body part of the bolt provided with a

cam-track, a cartridge-magazine having car-.

tridge-retaining wings extending up into the
receiver,
movable between said wings, and the body

art of the bolt cut out to permit a rotating,
ocking action of the bolt, and an actuating-
slide engaging with the cam-guide in the
breech-bolt, a spring-actuated lifter lpcated
in the magazine, and a firing-pin.

43. A firing action comprising a discharge-
actuated slide, a spring to resist the rearward
movement of said slide, a reciprocating
breech-bolt operated by said slide, a sear en-
gaging said slide, a trigger engaging the said
sear and an additional sear also engaging the
slide and engaged by, the trigger.

- 44. In a firearm, a trigger action compris-
ing a primary sear; a secondary sear, & trigger
in position to consecutively operate said sears,

and a cut-off adjustable to stop the trigger

after it has tripped either sear.

45. In a firearm, capable of single or auto-
matic firing, the combination of a breech-
block, with means engaging and retaining
said block in open or loading position, a sear
retaining the firing action when the breech-
block is closed, a trigger in operative rela-
tion with said means and sear, and capable
of operating the same by a single or by.suc-
cessive pulls and a trigger check or cut-off de-
termining such operation.

46. A trigger action comprising a prima.y
sear, an auxiliary sear and a trigger cut-off

engaging with the trigger, the cut-off permit--

ting a limited movement of the trigger to con-
trol the single firing action, an’ additional
movement ot the trigger. to control the load-

the locking-lug of the breech-bolt.

‘g magazine,

i8

ing action and a terminal movement of the

trigger to control the automatic action, a car- .

tridge-magazine, a spring-pressed cartridge-
lifter in the magazine, a reciprocating breech-
bolt, asear engaging thebreech-kolt at the ter-
minal part of its rearward movement and lo-
cated in the path of the movement of the said
cartridge-lifter and engaged by it to effect the
engagement of the sear with the breech-bolt.

47. A reciprocating breech-bolt, a receiver
carrying the bolt, a cartridge-magazine, a

_cartridge-lifter "carried by the magazine, a

sear engaging the breech-bolt at the terminal
part of its rearward movement and located in
the path of the movement of the cartridge-
lifter and engaged by the lifter to effect its
engagement with the bolt, and a trigger en-
gaging the said sear to release it from the bolt.

48. A cartridge-magazine, a cartridge-lifter
movable in the magazine, a spring to exert
a yielding tension against the lifter, a handle
movable in a guideway located in said maga-
zine, and means causing the lifter to move
with the handle. :

49. A cartridge - magazine having a guide

‘way or groove, & sliding handle movable in

the said guideway, a cartridge-lifter pivotally
supported and movable in the said guideway,
a spring carried by the cartridge—%ifter and
exerting a yielding tension upon it, the for-
ward end of the said guideway being beveled
or flared and the said handle carrying a pawl
which engages with the said lifter to depress
the lifter by reciprocating the handle.

50. In a'magazine-gun the combination of
a magazine, a reciprocating breech-bolt above
the magazine, a slide movable in guideways

' in said magazine and having a part engaging

the upper cartridge in its forward movement,
and operative connections between the slide
and bolt.
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51. In a magazine-gun, the combination of

a reciprocating bolt above the
magazine, a slide movable in guides in the
magazine, a cartridge-engaging arm on the

slide projecting upward in front of the bolt,

connections between the bolt and slide and a
cartridge-extractor carried by the bolt.

52. In a magazineé-gun, the combination of
a magazine a reciprocating bolt above the
magazine, a slide having lost-motion connec-
tions with the bolt and movable in guideways
in the magazine, an. arm or part on said slide
projecting upward in front of the bolt, and a

-cartridge-extractor carried by the bolt.

53. A receiver, a breech-bolt carried by the
receiver, a cartridge-magazine having a guide-
groove, a cartridge-feed and cartridge-ejector

movable in the said guide to feed and eject .
‘the cartridges.

54. In a firearm, a reciprocating breech-
bolt having a groove or seat, a cartridge-

I10
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ejector engaging with the said groove, and a .

spring exerting a yielding tension against the

ejector, the said ejector having a limited

130
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movement to permit the rearward terminal
movement of the bolt to eject the shell.

55. A barrel and receiver having a bracket
which forms one member of a hinge, a stock-
frame having a companion member for the
hinge, a reciprocating breech-bolt carried by
said receiver, a gas-actuated slide engagin

- the breech-bolt, a pawl or latch engaging wit.
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the receiver to lock it against the frame and
the said slide depressible out of the path of
the bolt to permit the bolt to be quickly dis-
assembled. '

. 56. In a firearm a receiver, a reciprocating
breech-bolt having a bolt-locking cam and a
latching-cam, a boit-latch carried by the bolt
and an operating-slide engaging said cams to
govern and time the reciprocating latching
and locking action of the bolt. :

57. In a firearm a receiver for the breech-
bolt, a breech-bolt having a bolt-locking cam-
guide and a latching-cam, a latch carried by
the bolt and provided with a latching-lug, the
said lug having a cam-face and an actuating-
slide engaging with the said breech-bolt and
with the said cams and bolt-latch to govern
and time the latching action of the slide
with the breech-bolt and the locking action
of the bolt with the recaiver.

58. In a firearm a receiver, a reciprocating
breech-bolt' movable in thé receiver, a -dis-
charge - actuated slide engaging with the
breech-bolt to reciprocate and lock it a sear
controlling said slide and a trigger engaging
the sear whereby the loading and firing ac-
tion of the arm may be controlled. - :

59. In afirearm, the combination of a gas-
actuated slide, a spring to resist the move-
ment of the slide, a breech-bolt connected to
the slide, a sear carried by the slide provided

with a lug, an arm having lugs arranged in-

the vertical plane of the lug carried by the

sear but in different horizontal planes, and |
means for moving the arm to cause either of .

. 8aid lugs at will to codperate with the lug on
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the sear to trip the sear and permit_the dis-
charge of the weapon by the terminal move-
ment of the slide. ‘

60. In a firearm, the combination of a
breech-bolt, a-slide actuated in one direction
by the gases of discharge, and actuated in the
OEPOSite direction by a spring, means for
checking the terminal forward movement of
the slide, a trigger carrying devices arranged
in different horizontal planes, cotperating
with devices carried by the sf'de, whereby
the slide may be released or the checking of
its terminal movement prevented at will.

61. In a breech-loading gun, the combina-
tion with a barrel, and a breech-block cham-
ber, of a breech-block, a reciprocating motor-

iston, means operated by said piston for
st rotating to unlock and then withdrawing
said breech-block from said chamber, and for
returning and locking the same, and an ex-
tractor mounted on said breech-block.

816,501

62. In a gas-operated breech-loading gun,
the combination with a breech-block cham-
ber, of a bairel, a cylinder connected to said
barrel, a motor-piston mounted in said cylin-
der, & mainspring for moving said piston in
the opposite direction, a breech-block, means
operated by said piston for, first rotating to
unlock and then withdrawing said breech-
block from said chamber, and for returning

.and locking the same, and an extractor

mounted on said breech-block.

63. In a breech-loading gun, the combina-
tionh with a barrel, and a breech-block cham-
ber, of a breech-block, a reciprocating motor-
piston, a cam engagement between said pis-
ton and said breech-block for first rotating to
unlock} and then withdrawing said breech-
block from said chamber and for returning
and locking the same, and an extractor
mounted on said breech-block.

64. In a gas-operated breech-loading gun,
the combination with "a breech-block cham-
ber, of a barrel, a cylinder connected to said
barrel, a motor-piston mounted in said c¢ylin-
der, a mainspring for moving said piston'in
the opposite direction, a breech-block, a cam
engagement between said piston and said
breech-block for first rotating to unlock and
then withdrawing said breech - block from
said chamber, and for returning and lockin
the same; and an extractor mounted on sai

“breech-block.

~65. In a breech-loading gun, the combina-
tion with a barrel, and a breech - block cham-
ber, of a breech-block provided with a cam-
groove therein, a reciprocating motor-piston

-with a stud or pin to engage in said cam-

groove for first rotating to unlock and then
withdrawing said breech-block, or vice versa,
and an extractor mounted on said. breech-
block.

66. In a breech-loading gun, the combina-
tion with & barrel and a breech-block cham-
ber, of a breech-block adapted to rotate and

lock or unlock in and to move longitudinally

into and out of said chamber, with a cam-
groove on said breech-block, a reciprocating
motor-piston
into said breech-block and engaging said cam-
Troove, and an extractor mounted on said
reech-block. o
67. In a breéch-loading gun, the combina-
tion with a barrel, and a%reech—block cham-
ber, of a breech-block, a reciprocating motor-
piston, and means operated by said piston for
first rutating to unlock and then withdraw-
ing said breech-block, from said chamber, and

for returning and locking the same, with a

firing-pin secured to said piston and passing
through said breech-block. :
68. In a gas-operated breech-loading gun,

.the combination with a breech-block cham-

ber, of a barrel, a cylinder connected to said
barrel, a motor-piston mounted in said cylin-
der, a mainspring for moving said piston in
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the opposite direction, a breech-block, and
means operated by said piston for first rotat-
ing to unlock and then withdrawing said

breech - block from said chamber, and for"

returning and locking the same, with a fir-

ing-pin secured to-ssid piston and passing

through said breech-block.
 69. In a breech-loading gun, the combina-
tion with a barrel, and a %reech—block'cham—
ber, of a breech-block, a reciprocating motor-
piston, and a cam engagement between said
piston and said breech-block for first rotat-
ing to unlock and then withdrawing said
breech - block from said chamber and for
returning and locking the same, with a fir-
ing-pin secured to said piston and passing
through said breech-block. S
70. In a gas-operated breech-loading gun,
the combination with a breech-block cham-
ber, of a barrel, a cylinder connected to said
barrel, a motor-piston mounted in said cyl-
inder, a mainspring for moving said piston in
the opposite direction, a breech-block, and a
cam engagement between said piston and
said breech-block for first rotating to unlock
and then withdrawing said breech-block from
said chamber, and for returning and lockin,
the same, with a firing-pin secured to sai
piston and passing throughsaid breech-block.
71. In a breech-loading gun, the combina-
tion with a barrel, and a%)reech-blockﬂcham—
ber, of a breech-block provided with a cam-

groove therein, and a reciprocating motor-.

piston provided with a stud or pin to engage

in said groove for first rotating to unlock and
then withdrawing said breech-block, or vice

versa, and a firing-pin secured to said stud or
pin and mounted in said breech-block. ,

72. In a breech-loading gun, the combina-
tion with a barrel, and a%)reech-block cham-
ber, of a breech-block adapted to rotate and
lock or unlock in and to move longitudinally
into and out of said chamber, with a cam-
groove on said breech-block, a reciprocating
motor-piston provided with a pin passing
into the breech-block and engaging said cam-
groove, and a firing-pin secured to said pin
and mounted in said breech-block.

73. In a breech-loading gun, the combina-
tion with a barrel, and a breech-block cham-
ber, of a breech-block, a reciprocating motor-
piston, means operated by said piston for
first rotating to unlock and then withdraw-
ing said breech-block, from said chamber,
and for returning and locking the same, a fir-

ing-pin mounted in said breech-block and se- | -
curéd to and moving with said piston, and an.

extractor mounted-on said breech-block.

74. In a gas-operated breech-loading gun,
the combination with a breech-block cham-
ber, of a barrel, a cylinder connected to said
barrel, a motor-piston.mounted in said cylin-
der, a mainspring for moving said piston in
the opposite direction, a breech-block, means

- AB

operated by said piston for first rotating ‘60_
unlock- and then withdrawing said breech-
block from ‘said chamber, and for returning:

arid locking the same, a firing-pin mounted

in said ‘breeeh - block and secured to and

| moving with said piston, and. an’ extractor

mounted on said breech-block, -+ "

75. In a breech-loading gun, the combins-
tion with a barrel, and a.breech-block cham-
ber, of a breech-block, a reciprocating motor-
piston, a cam engagement between said pis-
ton and said breech-block for first rotating to
unlock and then withdrawing’ said breech-
block from said chamber and for returning
and locking the same, a firing-pin mounted
in said breech - block and secured. to and
movable with said piston, and an extractor
mounted on said breech-block.

76. In a gas-operated breech-loading gun,

the combination with a breech-block cham-

ber, of a barrel, a cylinder connected to said
barrel, a motor-piston mounted in said cylin-
der, a mainspring for moving said piston in
the opposite direction, a breech-block, a cam
engagement . between said piston and said
breech-block for first rotating to unlock and
then withdrawing . said breech-block from
said chamber, and for returning and locking
the same, a firing-pin mounted in said breech-
block and secured to and moving with said
piston, and an extractor mounted on said
breech-block.

77. In a breech-loading gun, the combina-
tion with a barrel, and a breech-block cham-
ber, of 4 breech-block provided with a cam-
groove therein, a reciprocating motor-piston

-provided with a stud or pin to engage in'said

cam-groove for first rotating to unlock and
then withdrawing said breech-block, or vice
versa, & firing-pin mounted in said breech-
block, and secured to and moving with said
piston, and an extractor mounted on said
breech-block. o v
78. In a breech-loading gun, the combina-
tion with a barrel, and a%r’eech—block cham-
ber, .of a breech-block adapted to rotate and
lock or unlock in and to move longitudinally
into and out of said chamber, with a cam-
groove, on said breech-block, a reciprocating
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motor-piston provided with a pin passing into. "

‘said breech-block and engaging said cam-
roove, a firing-pin mounted in said breech- -

lock, and secured to and moving with said

‘piston, ahd an extractor mounted -on said

breech-block. - . _ ,
79. In a breech-loading gun, the combina-~
tion with a barrel, and a breech-block cham-

120

ber, of a breech-block, a reciprocating motor-

piston, means operated by said piston for
first, rotating to unlock and then withdraw-
ing said breech-block from said chamber, and

125

for returning and locking the same, an ex- -

tractor mounted on said breech-block, means
for feeding the cartridges to the gun in front
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of said breech-block, and an ejector operated
by said piston in its rearward motion for
ejecting the empty cartridge-cases. .
_80. In a gas-operated breech-loading gun,

the combination with a breech-block cham-
ber, of a barrel, a cylinder connected to said
barrel, a motor-piston mounted in said cyl-
inder, a mainspring for movin% said piston in
the opposite direction, a breech-block, means
operated by said piston for first rotating to
unlock and then withdrawin,
block from said chamber, and for returnin,
and locking the same, an extractor mounte
on said breech-block, means for feeding the
cartridges to the gur in front of said breech-
block, and an ejector ogerated by said piston
in its rearward motion for ejecting the empty
cartridge-cases. '

81. a breech-loading gun, the combina-
tion with a barrel, and a breech-block cham-
ber, of a breech-block, a reciprocating motor-
piston, & cam engagement between said pis-
ton and said breech-block for first rotating to
unlock and then withdrawing said breech-
block from said chamber and returning and
locking the same, an extractor mounted on
said breech-block, means for feeding the car-
tridges to the gun in front.of said breech-
bloci; and an ejector operated by said piston
in its rearward motion for ejecting the empty
cartridge-cases. :

82. a gas-operated breech-loading gun,
the combination with a breech-block cham-
ber, of & barrel, a cylinder connected to said

barrel, a motor-piston mounted in said cylin- |

der, a mainspring for moving said piston in

the opposite direction, a breech-block, a cam’

engagement between said piston and said
bree‘c%l-block for first rotating to unlock and
then withdrawing said breech - block from
said chember, and for returning and lockin
the same, an extractor mounted in sai
breech-block and operated by said piston,
means for feeding the cartridges to the gun
in front of said breech-block, and an ejector
operated by said piston in its rearward mo-
tion for ejecting the empty cartridge-cases.
83. In a breech-loading gun, the combina-
tion with-a barrel, and a breech-block cham-
ber, of a.breech-block provided with a cam-
groove therein, a reciprocating motor-piston
provided with a stud or pin to engage in said
cam-groove for first rotating to unlock, and
then withdrawing said breech-block, or vice
versa, an extractor mounted on said breech-
block, means for feeding the cartridges to the
gun in front of said breech- block, and an

ejector operated by said piston in its rear- |

ward motion for ejecting the empty car-
tridge-cases. ) '

84. In a breech-loading gun, the combina-
tion with a barrel, and a breech-block cham-
ber, of a breech-block adapted to rotate and

said breech-.
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into and out of said chamber, with a cam-
groove on said breech-block, a reciprocating
motor-piston provided with a pin passinginto
said breech- block and engaging said cam-
groove, an extractor mounted on said breech-~
block, means for feeding the cartridges to
the gun in front of said breech-block and an
ejector operated by said piston in itsrearward
motion for ejecting the empty cartridge-cases.
_ 85. In a breech-loading gun, the combina-
tion with a motor-piston and mechanism for
opening and closing the breech, of means for
drawing the empty cartridge-case to the rear,
and an ejector operated by said piston.

86. In a gun, a gas-chamber, a gas-tube
communicating therewith, & driving-rod hav-
ing a piston moving in said tube, a spring re-
sisting the movement of said rod, a recipro-
cating breech-bolt having a cam-guide termi-
nating in a straight part at its forward end,
a‘ﬁring-fl)in, and operative connections be-
tween the driving-rod and said cam-guide,
-‘whereby the bolt is actuated by the driving-
rod and the gun is discharged by the terminal
forward movement thereof. :

87. In a breech-loading gun, the combina-~

tion with a barrel, and a breech-block cham- .
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go

ber, of a breech-block, a reciprocating motor- -

piston, means operated by said piston for
first rotating to unlock and then withdrawin,
said breech-block; from said chamber, an
for returning and locking the same, an ex-
tractor pivoted on said breech-block and op-
erated by said piston, and means restraining
the extractor from turning with the breech-
‘block. - '

88. In a breech-loading gun, the combina-
tion with a barrel, and a breech-block cham-
ber, of a breech-block, a reciprocating motor-
piston, means operated by said piston for
first rotating to unlock and then withdrawing
said breech-block from said chamber, and for
returning and locking the same, and an ex-
tractor pivoted on said breech-block and op-
erated by said piston. :

-89. In a gas-operated breech-loading gun,
the combination’ with a breech-block cham-
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ber, of a barrel, a cylinder connected to said

barrel, a motor-piston mounted in said cylin-
der, a mainspring for moving said piston in
the opposite direction, a breech-block, means
operated by said piston for first rotating to
unlock and then withdrawin
block from said chamber, and for returning
and locking the same, and an extractor piv-
oted on said breech-block and operated by
said piston.

90. In a breech-loading gun, the combina-
tion with a barrel, and a breech-block cham-
ber, of a breech-block, a reciprocating motor-
piston, a cam engagement between said pis-
ton and said breech-block for first rotating to
unlock and then withdrawing said breech-

lock or unlock in and to move longitudinally | block from said chamber and for returning

said breech-,
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and locking the same, and an extractor piv-
oted on said breech-block and operated by
said piston.

91, In a gas-operated breech-loading gun,
the combination with a breech-block cham-
ber, of a barrel, a cylinder connected to said
barrel, a motor-piston mounted in said cylin-
der, a mainspring for moving said piston in
the opposite direction, a breech-block, a cam
engagement between said piston and said
breech-block for first rotating to unlock -and
then withdrawing said breech - block from
said chamber, and for returning and locking
the same, and an extractor pivoted on said
breech-block and operated by said piston.

92. In a breech-loading gun, the combina-
tion with a barrel, and a breech-block cham-
ber, of a breech-block provided with a cam-
groove therein, a reciprocating motor-piston
with a stud or pin to engage in said cam-
groove for first rotating to unlock and then
withdrawing said breech-block, or vice versa,
and an extractor pivoted on said breech-
block and operated by said piston. . .

93. In a breech-loading gun, the combina-
tion with a barrel and a breech-block cham-
ber, of a breech-block adapted to rotate and
lock or unlock in and to move longitudinally
into and out of said chamber, with a cam-
groove on said breech-block, a reciprocating
motor-piston provided with a pin passing
into said breech-block and engaging said cam-

roove, and an extractor pivoted on said
reech-block and operated by said piston.

94. In a breech-loading gun, the combina-
tion with a barrel, and a%reech-block cham-
ber, of a breech-block having interrupted en-

gagement in said chamber, a reciprocating

motor-piston, means operated by said piston
for first rotating to unlock and then with-
drawing said breech-block from said cham-

" ber, and for returning and locking the same,
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and an. extractor engaging in a longitudinal
groove in the receiver and revolubly con-
nected to said breech-block, and operated by
said piston. :

95. In a gas-operated breech-loading gun, |

the combination with & breech-block: cham-

ber, of a barrel, a cylinder connected to said:

barrel, & motor-piston mounted in said cylin-
der, a mainspring for moving said piston in

the opposite direction, a.breech-block having

interrupted engagement with said chamber,
means operated by said piston for first rotat-
ing to unlock and then: withdrawing said
breech-block from said chamber, and for re-
turning and locking the same, and an ex-
tractor engaging in a longitudinal groove in
the receiver, and revolubly connected to said

‘breech-block, and operated by said pistomn.

96. In a breech-loading gun, the combina-
tion with a barrel, and a%)reech—block cham-
ber, of a breech-block-having interrupted en-
gagement with said chamber, a reciprocating

motor - piston, a .cam engagement between

17z

 said piston and said breech-block for first ro-

tating to unlock and then withdrawing said
breech-block from said chamber and for re-
turning and locking the same, and an extrac-
tor engaging in a longitudinal groove in the
receiver and revolubly connected to said

‘breech-block, and operated by said piston.

97. In a gas-operated breech-loading gun,
the combination with a breech-block cham-'
ber, of a barrel, a cylinder connected to said
barrel, 8 motor-piston mounted in said cylin-
der, a mainspring for moving said piston in
the opposite direction, a breech-block, hav-
ing interrupted engagement with said cham-
ber, a cam engagement between said piston
and said breech-block for first rotating to un-
lock and then withdrawing said breech~block
from said chamber, and for returning and
locking the same, and an extractor engagin.
in a longitudinal groove in the receiver an
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revolubly connected to said breech-block,and -

operated by said piston. -

98. In a bréech-loading gun, the combina-
tion with a barrel, and a breech-block cham-
ber, of a breech-block provided with a cam-
groove therein, and having interrupted en-
gagement with said chamber, a reciprocating
motor-piston C{)I‘ovided with a stud or pin to
engage in said cam-groove for first rotating

to unlock and then withdrawing said breech-

block, or vice versa, and an extractor engag-

ing in a longitudinal groove in the receiver"

and revolubly connected to said breech-block,
and operated by said piston. , ’

99. In a breech-loading gun, the combina-
tion with a barrel and a breech-block cham-

ber, of a breech-block adapted to rotate and

lock or unlock in and to move longitudinally
into and out of said chamber, with a cam-
groove on said breech-block, a reciprocating
motor-piston provided with a pin passing
into said breech-block and engaging said

Q0
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cam-groove, and an extractor engaging in a

longitudinal groove in the receiver and rev-
olubly.connected to said breech-block, and
operated by said piston. g
100. Tn a breech-loading gun, the combina-
tion with a barrel, and a breech-block cham-
ber, of a breech-block, a reciprocating motor-
iBlis‘oon, means operated by said piston for
rst rotating to unlock and then withdrawing
said breech-block from said chamber, and for
returning and locking the same, a firing-pin
mounted in said breech-block and secur‘e(f) to
and moving with said piston, and an extrac-
tor pivoted on said breech-block and opera-~
ted by said piston. ’ — .-
- 101. In-agas-operated breech-loading gun,
the combination with a breech-block cham-

“ber, of a barrel, a cylinder connected to said-

barrel, a motor-piston mounted in said cylin-
der a mainspring for moving said piston in
the opposite direction, a breech-block, means
operated by said piston for first rotating to-
unlock -and then withdrawing said -breech-
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block from said chamber, and for returning
and locking the same, a firing-pin mounted in
said breech-block and secured to and moving

with said ;ﬁsto'n, and an extractor pivoted on |
c

5-said bree
ton. C -
102. .In abreech-loading gun; the combina-
tion with a barrel,.and a breech-block cham-
_ber, of a breech-block, a reciprocating motor-
piston, a cam engagement between said pis-

-block and operated by said pis-

10

ton, and.said breech-block for first rotating:

to unlock and then withdrawing said breech-
block from said chamber and- for returnin,

and locking the same, a firing-pin mounteg
in said breech-block and secured to and mov-
ing with- said piston, and an extractor piv-
oted.on said breech-block and operated by
said piston. ’ :

¥5

103. Ina gas-operated breech-loading gun,
the combination with a breech-block cham-.

20,
" ber, of a barrel, a cylinder connected to said
bgrrel, a motor-piston mounted in said cylin-
dér,~a mainspring for moving said piston in
the opposite direction, a breech-block, a cam
enga%;ament between said piston and said
breech-block for first rotating .to unlock and
then withdrawing -said’ breech-block from
said chamber, aﬁ§ |
the same, a ﬁring—gin mounted in said breech-
block and secured to and moving with said
giston, and an extractor pivoted-on said
reech-block and operated by said piston.
_104. In a breech-loading gun, the combina-~
tion with a barrel and a breech-block.cham-
ber, of a breech-block provided with a cam-
groove therein, a reciprocating motor-piston
provided with a stud or pin to engage in said
cam-groove for first rotating to unlock and
then withdrawing said breech-block, or vice
versa, a firing-pin mounted in said breech-
block and secured to'and moving with said
giston, and an extractor pivoted on said
reech-block and operated by said piston.
~105. In abreech-loading gun, the combina-
»45 tion with a barrel and a breech-block cham-
ber, of a breech-block adapted-to rotate and
lock or unlock in and to move longitudinally
into and out of said chamber, with a cam-
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groove on said breech-block, a reciprocating

5o motor-piston provided with a pin passinginto
said breech - block and engaging said cam-
oove, a firing-pin mounted in said breech-
lock and secured to and moving with said
: giston, and an extractor pivoted on said

.55 breech-block and operated by said piston.
" 106. Inabreech-loading gun,the combina-
- tion with a barrel, and a breech-block cham-
ber, of a breech-block, a reciprocating motor-
piston, means operated bysaid Eiston for first

6o rotating to unlock and then wit

breech-block from said chamber, and-for re-

turning and locking the same, an- extractor

on said breech-block and operated by

pivote B
the cartridges

said piston, means for feedi

65 to the gunin front of said breech-block, and.

for returning and locking"

feeding the cartridges to the.gun

.| then withdrawing said breech-block, or vice

drawing said-

816,501 .

an ejector operated by said piston in 1ts rear-
ward motion for ejecting the empty cartridge- -
cases. . - - N
107. In a gas-operated breech-loading gun,
the combination with a breech-block cham-
ber, of a barrel, a cylinder connected tosaid
barrel, a motor-piston mounted in said cylin-
der, a. mainspring for moving said piston in
the opposite direction, a breech-block, means
operated by said. piston for first rotating to
unlock and then withdrawing said breech-
block from said chamber, and for returnin
and.locking the same, an extractor pivote
on said breech-block and olll)erated y said
piston, means for feeding the cartridges to
the gun in front of said breech-block, and an
ejector. operated by said piston in its rear-.
ward motion for ejecting the empty cartridge-
cases. S :

108. In a breech-loading gun, the combina-
tion with a barrel, and a breech-block cham-.
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‘ber, of a breech-bloek, a reciprocating motor-

piston, a cam engagement between said pis-
ton and said breech-block for first rotating to

unlock and then withdrawing said breech- go

block from. said chamber, and: for returnin,

and locking the same, an extractor pivote
on said breech-block .and operated by said
piston, means for feeding the cartridges to

the gun in front of said breech-block, and an 95

“ejector operated by said piston initsrearward -
' motion for ejecting the em[;))ty cartridge-cases.

109. In a gas-operated breech-loading gun,
the combination with a breech-block cham- .
er, of a barrel, a cylinder connected to said oo
barrel, a‘motor-piston mounted in said cylin-. .
der, a ‘mainspring for moving said pistonin .
the opposite direction, a breech-block, & cam
engagement between said piston and said
breech-block for first rotating to unlock and 103
then withdrawing said breech - block from -
said chamber, and-for returning and locking
the same, an extractor pivoted on said breech- -
block and operated by-said piston, means for
, , in front of
said breech-block, and dn ejector operated by
said piston in its rearward motion for ejecting
the e'm;ity cartridge-cases. AT

110. In a breech-loading gun, the combina-
tion with a barrel, and a breech-block cham-
ber, of a breech-block provided with a cam- -
groove therein, a reciprocating motor-piston ’
provided with a stud or pin to engage in said
cam-groove for first rotatin%lto ock and

110
11§ .

120 -
versa, an extractor pivoted on said breech- -
block and operated by said piston, means for-
feeding the cartridges to the gun in front of * -
said breech-block; and ‘an ejector operated
by said piston in its rearward motionforeject- 125
ing the empty cartridge-cases. = o
“111." Ina breech-loading gun, thé combina- -
tion with a. barrel and ‘a breech-block cham-.-
ber, of a breech-block adapted to rotate and .
lock or unlock in and to move longitudinally r3o
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into and out of said chamber, with a cam-
grocve on said breech-block, a reciprocating
motor - piston provided with a pin passing
into said breech-block and engaging said cam-
- groove,-an extractor pivoted on said breech-
dlock and operated by said piston, means for

feeding the cartridges to the gun in front of-

sald breech-block, and an ejector operated by
said piston in its rearward motion for gject~
ing the empty cartridge-cases.

12, In abreech-loading gun, the combina-

‘drawing the empty cartridgl;r

tion with & motor-piston snd mechanism for
opening and closing the breech, of means for
~case to the rear,
and an ejector longitudinally disposed to and
operated by said piston. - o

In testimony whereof I affix my signature
in presence of two witnesses.

SAMUEIL N. McCLEAN.
Witnesses:

- W. D. Conpir,
"Wu. H. De L:ACY.
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