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UUNITED STATES

~ Patented July 11, 1905.

PATENT “OFFICE.

FRANKLIN K. YOUNG, OF BOSTON, MASSACHUSETTS, AND JAMES E.

SHERIFE,

MAINE.

OF NEW YORK, N. Y., ASSIGNORS TO AMERICAN AUTO-
MATIC ARMS LOMPANY OF bACO MAINE,

A CORPORATION OF

ORDNANCE AND FIREARIM.

SPECIFICATION forming part of Letters Patent No. 794,652, dated July 11, 1905.
LApplication filed December 7,1903, Serial No. 184,087,

To all whom it may concern:

Be it known that we, FrankLiy K. Youne,
of Boston, in the county of Suffolk and State
of Massachusetts., and JAMES E. SHERIFF, of

the borough of Brooklyn, city of New York,-

county of Kings, and State of New Y ork, have
invented certaln new and useful Improve-
ments in Ordnance and Firearms, of which
the following is a specification.

The invention has special reference to OId-
nance; but some of the features are applica-
ble to firearms, and it 1s intended that the
claims shall cover the invention in whatever
form of apparatus 1t is embodied.

One of the objectionable features in auto-
matic rapid-fire ordnance as usually con-
structed heretofore, especially in light-weight

ordnance, has been the Vlbratlon ot the bar-

rel, Wthh prevents accuracy of i

re.

One of the objects of the present invention |

18 to so construct rapid-fire ordnance as to re-
duce or entirely overcome the vibration.
This 1s accomplished as follows: first, by so
constructing the Opera,tmw mechamsm that
the Operatmo‘ forceacts in alinement with the
bore, and the breech mechanism itself acts in
almement with or parallel with the line of
ire or has rotary movement of balanced parts
concentric with the line of fire or concentric
with a line parallel with the line of fire; sec-
ond, by absorbing the rearward effect of the
pressure from zero to maximum 1n a rear-
wardly-movable member, which 1s brought to
rest gradually.

One feature of the invention relates to the
means by which the bolt 1s given i1ts primary

rotary movement to unlock it from the weight

in its forward automatic movement and is
glven 1ts secondary rotary movement to lock
1t to the welght in 1ts rearward movement.
Another feature of the invention relates to
means for preventing the rebound of the
welght at the end of its forward movement
until the explosion drives it rearwardly.
Another feature of the invention relates to

-the means by which the bolt is held locked

f .
in the frame against either rotary or longi-
tudinal movement at the end of its forward
movement while the weilght continues to move
forward and during the preliminary rearward
movement of the Welﬂ‘ht |

Another feature of “the ] invention relates to
the form of the bolt.

Another feature relates to the form of the
weight. |

Another feature relates to the employment

of a cushion surrounding the bolt and within
the weight between engaging surfaces of the
welght and bolt to form an elastic medium
for the welght to 1mpart rearward motion to
the bolt.
Another feature relates to the extractor.
Another feature relates to the ejector.
- Another feature relates to the means for
feeding the cartridges.

Other features of the invention will be seb
forth 1n the specification and claims.

Referring now to the drawings, Figure 11s

a side elevabmn of a piece of “ordnance and
mount, the plece being in the position at the
instant of firing, after the firing-pin has been
thrown into contact with the primer. Fig.
2 1s a plan of Fig. 1, the tripod-legs of the
mount being omitted. Fig. 3 1s side eleva-
tion,enlarged from Fig. 1,partly broken away,
showing the pilece in position ready for fir-
ing. Fig. 4 is a side elevation of the piece
after the powder is ignited, before the mov-
ing parts have started rearwardly. Fig. 5 is
a vertical longitudinal section showing the
automatic mechanism, except the forward end
of the feed-cylinder, with a cartridge in posi-
tion ready to be shoved into the chamber.
Fig. 6 1s a vertical longitudinal section after
the. collection of parts which form the weight
have been moved forward by the spring as
far as they can go before the bolt begins to
turn, the bolt and cartridge being pushed
forward by the weight. Fig. 7 shows the
welght advanced still farther forward than in
Fig. 6, so that the spirals in the spiral eylin-
der of the weight have completely traversed
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the spiral-engaging lugs on the rear end of the
bolt, the bolt being thusrevolved into the com-
pletely-locked position, the cartridge being

shoved full into the chamber. Afterthe parts

are 1n the position shown in Fig. 7 the parts
which form the weight movestraight forward.
Fig. 8 shows the parts at the end of the for-
ward movement, the firing-pin being in con-
tact with the primer. ¥ig. 9 is a vertical
cross-section on line 9 9, Fig. 3. TFig. 10 is
a vertical cross-section on line 10 10 of Fig.
3. Fig. 11 1s a detail plan section on line 11
11 of Kig. 4. Fig. 12 is a detail plan section
illustrating the action of the ejector. Fig. 13
is a detail elevation of a portion of the spiral
cylinder, broken away to show the spirals in
engagement with the bolt. Fig. 14 is a de-
tail side elevation of the frame, partly broken
away, to show the spirals on the front end of
the bolt in engagement with the spirals on
the frame and barrel. TFig. 15isa detail side
elevation, partly in section, of the parts which
comprise the weight. Fig. 16 is a rear end
elevation of Fig. 15. Tig. 17 is a front ele-
vation of Fig. 15, partly broken away, and
with the screw-threaded bushing in the end
removed. Fig. 18 is a vertical longitudinal
section of the left-hand portion of the lower
part of Fig. 15. Fig. 19 is a front end ele-
vation of Fig. 18. Fig. 20 is a detail plan of
the bolt. Fig. 21 is a side elevation of the
bolt. Fig. 22 is a front elevation of the bolt.
Fig. 23 1s a vertical longitudinal section of
the bolt. Fig. 24 is a rear end elevation of
the bolt. Fig. 25 is a horizontal longitudi-
nal section on line 25 25 of Fig. 21. Fig. 26
1s a detail front elevation of the screw-thread-
ed bushing in the forward end of the spiral
cylinder of the weight. Tig. 271s aside ele-
vation of Fig. 26. Fig. 28 is a detail section
on line 28 28 of Fig. 5. Fig. 29 is a detail
section, through the spiral cylinder, of the
weight and the spiral-engaging lugs on the
rear end of the bolt and the three guides in
the rear end of the spiral cylinder.

The invention will now be fully described,
and the novel features thereof will be particu-
larly pointed out in the claims at the end of
the specification. |

Referringnow to the drawings, 1 represents
the frame of the piece, and is mounted on trun-
nion-bearings 2, formed in the sides of the
yoke 3, which is pivoted in the base 4, sup-
ported by the legs 5.

The breech mechanism includesa bolt which
is both slidable and rotary, and a collection of
parts which will be termed the °° weight,”
which is slidable but substantially non-rotat-
able and actuates the bolt. Said weight is
actuated rearwardly by the explosion and has

a preliminary rearward movement before it

moves the bolt. It holds the bolt locked and

has connections by which the continued rear-
ward movement of the weight turns the bolt
and unlocks 1t and then moves the bolt rear-

e
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ward. The bolt in its primary rearward
movement 1s still further rotated by spiral
connection with the frame, whereby the weight
and bolt are locked together to prevent tele-
scoping movement with relation to each other,
so that they then complete their rearward
movement together asone piece. The weight
in 1ts rearward movement extracts the case
and pulls 1t against the ejector. Then the
welghtis pulled forward, pushing another car-
tridge into the chamber and carrying the bolt

as though one piece with 1t until the spiral

connections on the bolt encounter a spiral con-
nection on the barrel, which unlocks the bolt
from the weight, the bolt having completed

its forward movement. Then the cam con-
nections bhetween the weight and bholt are
brought into engagement with each other,
whereby the boltis further rotated and locked,
and the weight telescopes still further onto
the locked bolt, holding the bolt locked and
carrying the firing-pin against the primer, the
firing-pin being a part of the weight.

The welght comprises, mainly, a cross-head

.93, a bolt-actuating cylinder 24, secured to

said cross-head, having on the inner periphery
straight ways 25 in the rear end and spiral
ways 26 in the forward end, which engage the
bolt 27, a firing-pin 28, whose rear end is fixed
in the cross-head 23, and which extends cen-
trally through the said cylinder and the bolt,
a malnspring-compressing rod 29, whose rear
end is fixed in the lower part of said head 23
and which extends forwardly parallel with
said cylinder 24 and through the mainspring-
case 30. Surrounding the rod 29 is the main-
spring 71, the rear end of which abuts against
a cylindrical projection 72 on the frame,
which also forms a bearing for the rear end
of the spring-case 30, the forward end of the
spring abutting against a shoulder 73 on the
rod 29.

The cartridges 31 are fed into the frame 1
by a chain conveyer 32, which runs over a
sprocket-wheel 33 ontherearend of the spring-
case30. (See Figs.2,3,4,10,and11.) Fastto
the forward end of the mainspring-compress-
ing rod 29 is a toothed hub 34, and mounted
on said rod is a spring-pressed ratchet-sleeve
35, which is both rotatable and slidable, hav-
ing ratchet-teeth 36, which are held in aline-
ment with the teeth 38 on said toothed hub
by a spring 74, and having slots 37, which
engage spirals 39 in the mainspring-case 30,
to impart a rotary movement to the main-
spring-case during the rearward movement of
said rod, thereby rotating the sprocket 33,
which moves the cartridge-conveyer. (See
Figs. 7, 8, 15, and 18.) On the rear end of
the spring-case 30 are ratchet-teeth 40, which
are engaged by a pawl 41, pivoted in a block
141, fast in the frame, to preventthe sprocket-
wheel from rotating in the reverse direction
from the feed during the forward movement
of the ratchet-sleeve. (See Fig. 11.) Held
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in a socket in the block 141 is a spring 142,
which presses against the rear side of the pawl
to hold it in engagement with the ratchet 40.

- The bolt 27 is made hollow to receive. the

firing-pin 28 and the rear end of the piston 42

of the cartridge and the plunger 90. (See
Figs. 8, 12. 23, and 25.) On the rear end of

_the bolt 27 are lugs 43, the spaces between

which form grooves which engage the guide-
ways 25 and 26 of the weight. The lugs are
formed with spiral faces 44 to engage the
spiral ways 26. (See Figs. 20, 21, 24, and 29.)

On the forward end of the bolt is an en-
larged head carrying the locking-lugs 45 and
45, which engage recesses 46 in the frame to

lock the bolt in the forward position to pre-

vent being driven rearwardly by the explo-
S1011.

bolt engages a spiral face 76 on lug 77, which
projects from the rear end of the barrel, and
thereby gives the initial turning movement
to the bolt to disengage the lugs 45 and 45’
from the guide-grooves 61 in the frame, and
also to dlsencraﬂ'e the inclined faces 78 on the
lugs 43 from the inclined faces 79 in the for-
ward end of spirals 26, thus unlocking the
bolt from the weight and bringing the spiral
faces of lugs 43 into engagement with the
spirals 26. . (See Figs. 12 and 14. ) The face
79 being pressed against the face 78 and said
faces being inclined they assist in the pri-
mary rotation of the bolt on the forward move-
ment. The weight in its further forward
movement further rotates the bolt through the
medium of the spirals and turns the lugs 45
into the annular recesses 46 in the frame, thus
locking the bolt to prevent rearward move-
ment.

~Lug 45 is formed with a spiral face 80 and

lug 45" with a spiral face 80', which engage,

respectwelv, with spiral faces 81 and 81’ in

. the frame (see Figs. 6, 12, and 14) to give a

secondary rotary movement to the bolt to lock

~ the bolt and weight together and prevent tele-

scoping of the bolt and welght 1n the rear-
ward movement of the Welo*ht after the bolt
is unlocked from the frame. The primary

“reverse rotary movement of the bolt, whereby

it is unlocked from the frame, is accomphsbed

by the spirals 26 retraversmcr the spiral faces

- on the lugs 43.

55
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pressed downward by a spring 48.

Hin Ued in the lower side of the forward end
of the bolt is a pawl 47, its forward end being

(See FIG‘S
5, 6, 22, and 23.) During a part of the rear-

Ward movement of the bolt the said pawl trails
over the upper side of the cartridge next to
be fired, and near the end of its rearward
movement the spring 48 snaps the pawl 47
down behind the cartridge, so that when the
bolt 1s moved forward the pawl pushes the

cartridge forward up the incline 147 in the
frame into the chamber of the barrel.

.tractor 49.

‘with relation to the cross-head.

(See Figs. 12, 14, 20, 21, 24, and 25.)
Lug 45 1s formed with a splral face :7 5, which
on the forward movement of the weight and

-the mainspring-case 30.

£

On the forward end of the bolt is the ex-
(See Figs. 12, 22, and 25.) Car-
ried in the head of the bolt on the opposite
side from the extractor is a spring 50, which
presses the rear end of the cartridge-case to-
ward the extractor 49.

The bolt-actuating cylinder 24 and the fir-
ing-pin 28 are both secured to the cross-head
23 1n a manner to prevent movement of either
(See Fig. 15.)
-~ In the forward end of the cylinder 24 is a
split bushing 51, which at the end of the for-
ward movement of the weight strikes against
a shoulder 52 on the inside of the frame,
which forms a stop for the weight. (See Figs.
7, 13, 26, and 27.

- derewed into the rear end of the frame 1 is
a hollow plug 53, in the open inner end of
which is a pad 54, of suitable material, to form
a cushion-stop for the weight in the end of its
rearward movement. (See Figs. 3 and 5.)
Abutting against the rear end of the split bush-

1ng 51 is a cushion 151, which cushions the
blow of the weight against the bolt in the rear-
ward movement by bringing the cushion into

contact with the torward fdces of the lugs 43.
| (See Figs. 5, 6, and 15.) | |

The rear end of the mmnqprmw—compress-

'11'10* rod 29 is detachably secured in the cross-

head 23, (see Figs. b5, 6 and 15,) and the rod
passes throu ch a per foration in the frame into
The means shown
in the drawings for securing the rod 29 in the
cross-head 23 isa ve rt1callv-movable catch 129.
In the forward end of the mainspring-case 30
1S a head 55, having its forward end reduced
to form a Journal “which is supported in a
hanger 56, hung on the barrel 57. (See Fig:.
8.) Located in the journal of said head 55 is

-a spring 155, which extends rearwardly from

the journal a,nd will engage the rod 29 of the
welght before it reaches its most forward po-
sition and form a cushion for the Wew*ht
Journaled on a vertical pivot 58 in a slot 59
1n the upper part of the cross- head 23 1s an
antifriction-roller 60, which 1s of sufficient di-
ameter to extend throuﬂ'h the sides of slot 59
and into grooves 61 in the sides of the frame
1. (See Figs. 5, 6,7, 16.) Journaled on a ver-
tical pivot 62 in a slot 63 in the lower part of
the cross-head 23 1s an antifriction-roller 64,
which i1s of sufficient diameter to extend
through the sides of slot 63 and engage either

(See Figs. 22 and 25.)
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side of the guideway 65, which forms a part

of the frame. (See Figs.5,9,15.) The anti-
friction-rollers 60 and 64 being fastened to the
welght the engagement of the roller 60 with
the grooves 61 and the engagement of roller
64 Wlth the sides of the way 65 prevent rota-
tion of the weight, except such amount as is
necessary where &Iltli’l‘lCthIl rollers are used.

Journaled in the rear part of the head 23 is
an antifriction-roller 66, which rolls on a track
67 in the bottom of the onideway 65. (bee

. Fms 5 9, and 16)
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Secured to the cross-head 23 and extending
laterally therefrom through the frame is a
handle 68, by which the operating mechanism
can be moved rearwardly by hand. (See Figs.
2,3,4,9.) The handle 68 passes through the
web of the cross-head 23 and has on its end a
tooth 69, which
rear faces. (See Figs. 9and11.) Secured to
the instde of the frame 1 is a spring-catch 70,
(see Figs. b, 8, and 11,) the rear end of which
1s formed with inclined faces, the forward one
of which engages the rear inclined face of the
tooth 69 after the weight has passed into its
extreme forward position and holds the weight,
in that position until the cartridge is fired.
The engaging faces of the tooth and catch be-
ing inclined the force of the explosion when
imparted to the weight will cause the disen-
gagement of the tooth 69 from the catch by
the weight being forced rearwardly.

The mechanism for e¢jecting the cartridge-
case 1s as follows, referring especially to Figs.
5 and 12: The ejector-finger 82 is fulerumed
in a recess in the side wall of the frame on a
pivot 83, which projects through an elongated

- slot 84 in the ejector-finger, whereby the ejec-
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tor isallowed a longitudinal movement as well
as an oscillating movement. To the forward
end of the ejector 82 there is attached one end
of a spring 85, the other end of the spring be-
ing attached to the frame. The tendency of
the spring 85 1s to hold the ejector forward
with the pivot 83 at the opposite end of the
slot 84 from that shown in Fig. 12. Secured
to the side wall of the frame in the recess is a
plate-spring 86, which presses against a flange
87 on the side of the ejector 82 and tends to
hold the ejector in the position shown in Fig.
12.  On the rear end of the ejector is a hook
88, against which the cartridge-case is pulled
by the extractor 49. In the lug 45’ is a slot
89 to permit passage of the ejector 82 in the
reciprocation of the bolt and to permit the
hook 88 to swing inwardly far enough to en-
oage the cartridge-case. In the head of the
bolt 27 is a longitudinally - perforated plun-
oger 90, which has a limited movement in the
head of the bolt.

The conveyer consists of a series of holders
linked together and running over the sprocket
33. In the form shown in Kigs. 2, 3, 4, and

7 the end of each holder 91, which points to-
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ward the rear of the piece, is closed by a wall
92. The end wall of each holder is fastened
to a link 93, and the links 93 are connected
with each other by pins 94, thus forming a
chain which carries the holders. The pins 94
extend outward from the chain, and the ex-
tended portions engage with the notches 95 in
the periphery of the sprocket. The pins are

formed with heads 96 on their outer end, and
the heads being larger‘in diameter than the |
notches 95 in the sprocket form guides to hold
the chain on as it passes over the sprocket.
Mounted at the side of the piece is a table | their respective guideways.

1s 1nclined on its front and:
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97, which supports the conveyer and car-

tridges as they approach the sprocket. The
sprocket is rotated to draw the conveyer in

the manner already described, thus feeding

the cartridges into position to be engaged by
the injector-pawl 47. (See Figs. 5 and 10.)
The table 97 1s provided with upwardly-ex-
tending side walls 98, which guide the car-
tridges and conveyer. (See Figs. 2 and 10.)

Pivoted in the trigger-guard 110 is the trig-
ger 111, having a rearwardly-extending pro-
jection 112, which engages the under side of
the forward end of the sear 113. (See Figs.
4 and 5.) Sear 113 is pivoted in a recess in
the under side of the frame and has on the up-
per side of its rearward end a lug 114, which
extends up through the lower wall of the
frame and engages the front face of the lower
part of the cross-head 23 when the piece is
cocked. Secured to a plate 115, pivoted to
the frame at 116, isa spring 117, which presses
up against the under side of the sear 113 near
its rear end.

The operation of the piece is as follows:
Assume that the piece i1s cocked ready for
firing, the sear 114 engaging the cross-head
23 of the weight, as shown in Fig. 5. There
1s no cartridee as yet in the chamber of the
barrel; but the conveyer is at rest, with a car-
tridge partly resting on the incline 148, formed

- on the outer periphery of the spring-case 30

and with the bullet in position at the foot of
the incline 147. The weight and holt are in
their rearward position and are locked to-
gether against telescoping movement with re-
lation to each other by reason of the inclined
surfaces 79 on the forward ends of spiral ways
26 being in engagement with the inclined sur-
faces 78 on the rear ends of the lugs 43 on the
bolt, and the bolt is held from rotary move-
ment by the engagement of the lugs 45 and
45" on the front end of the bolt with the guide-
ways 61 in the side walls of the frame. The
rod 29 being a part of the weight, as previ-
ously stated, is also in its rearward position
and the mainspring 71 is compressed. The
pawl 41 1s in engagement with one of the
ratchet-teeth 40 on the rear end of the spring-
case 30, preventing the spring from rotating
backward. Pawl47in the forward end of the
bolt 27 is at this time held down by spring 48
in a position ready to engage the head of the

cartridge during the forward movement of

the bolt. When the trigger is pulled, (see
Fig. 4,) the lug 114 on the searisdrawn down
out of engagement with the cross-head of the
welght, permitting the weight and bolt car-
ried by the weight to be pulled forward by
the spring 71. During the movement of the
welght forward as far as the position shown
in Fig. 6 the weight and bolt will retain the
same position relative to each other, the
welght having moved straight forward, the
antifriction-rolls 60, 64, and 66 traveling in
The cartridge
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will have been éngaged by the injector-pawl
47 and pushed forward and upward into the
chamber. As the point of the bullet ascends
the incline 147 the cartridge-holder 90 holds
the cartridge so that the forward end of it
does not jump upward out of line with the
mouth of the chamber. When the bullet
strikes the top of the inside of the chamber,
the lower side of the cartridge will be resting
on the lower side of the mouth of the cham-
ber, and as 1t is pushed still further forward
the rear end of the cartridge will be tipped
upward, bringing the flange of the cartridge-
case into engagement with the extractor 49
and also bringing the cartridge central with
the center of the bolt, as shown in Fig. 6.
The spiral face 75 on lug 45 at the forward
end of the bolt will have engaged the spiral
face 76 on lug 77, which projects from the
rear end of the barrel, asshown in Fig. 14, and
1s in position to traverse the spiral face 76. The
ratchet-sleeve 35 at the forward end of the
rod 29 will have partlv traversed the spiral way
39. When the Welo’ht and bolt in their con-
tinued movement forward have reached the
position shown in Fig. 7, the spiral face 75 on
lug 45 will have traversed the spiral face 76

on lug 77, and the bolt will have completed |

1ts forward movement by coming in contact
with the rear end of the barrel. It will also
have given to the bolt its primary rotary
movement and have disengaged inclined faces
78 on lugs 43 at the rear end of the bolt from
the inclined faces 79 on the forward end of
spirals 26, and the weight will have moved
forward sufliciently for the spirals 26 to have
completely traversed theengaging spiral faces

44 on the bolt, thus completely locking the

bolt and bringing the forward ends of the
stralght ways 25 Into the rear end of the
spaces between lugs 43. ‘The cartridge will
have been pushed clear into the chamber. In

oolng from the position shown in Fig. 7 to

that shown in Fig. 8 the weight will move
straight forward, carrying the split bushing
51 agalnst the shoulder 52 in the frame and
carrying the shoulder 128 of  the firing-pin

ho]dmﬂ' the forward end of the plunger 90 1n
contact or nearly in contact with piston 42 in

‘the cartridge and carrying the forward end of

the firing-pin through the plunger 90 and
against the primer in the base of the car-
trlf:lcre During this portion of the forward
movement the lucrs 43 on the rear end of the
bolt are in engagement with the straight
ways 25 in the rear part of the spiral cy linder
24 and prevent rotation of the bolt, thus keep-
ing 1t safely locked. The ratchet—s]eeve 35
being mounted on the rod 29, which is a part
of the weight, will also be brought to its most
forward position and will have been rotated
by the spirals 39 sufficiently to advance an-

other tooth onthe hub 34. The spring-catch
70 will also have been brought into engage-

| relati-ve to each other.

| ment with the tooth 69 on -han.dle 68, which

is fast to the cross-head 23, (see Fig. 11,) thus
holding the parts in the position shown in
Fig. 11 until the powder is ignited. The
spring 155 will have been compressed by the
forward momentum of the weight acting
through rod 29. In FKig. 8 all parts are in
their most forward position and the primer
has just been detonated. Upon the ignition
of the powder the pressure developed will
drive the piston 42 rearwardly, the movement

“being accelerated by the springs 155 and car-

rying with 1t the plunger 90 and all parts of
the weight, the plunger being brought to a
stop by the shoulder 190, formed by the en-
largement of its forward portion coming in
contact with the shoulder 191 in the bolt.
(See Fig. 25.) While the piston 42 is moving
back, the tooth 69 (see Fig. 11) will by the

movement of the weight become disengaged

from the spring-catch 70. The weight will
continue to move straight rearwardly with the
bolt locked against rotation and against rear-
ward movement until the entire length of the
straight ways 25 have traversed the spaces be-
tween the lugs 43. As the bolt 1s locked
agalnst rotation during this straight rearward
movement the bullet will have had time to

get beyond the muzzle before the spiral ways.
26 engage the inclined faces 44 of the lugs

43. The rod 29 and ratchet-sleeve 35 car-

‘ried thereby are also moving rearwardly, the

slots 387 in the ratchet-sleeve engaging the
spirals 39, and thus rotating the spring-case
30- and the sprocket 33 to feed the next car-
tridge in the conveyer into the position
shown in Fig. 5. As the weight moves still
tarther rearward the spiral ways 26 traverse
the spiral faces 44 on lugs 43 and rotate the

| bolt and unlock 1t from the frame by disen-

caging the lugs 45 and 45" from the recesses 46.
The rearward movement of the weight while
the bolt is being unlocked from the frame
brings the cushion 151 at the end of this un-
locking movement into contact with - the for-
ward faces of the lugs 43 on the rear end of
the bolt, and as the welght moves still far-
ther rearwardly the cushion is compressed and
the bolt 1s started rearwardly. As the bolt
starts rearwardly, the extractor 49 on the bolt
being 1nengagement with the circumferential
groove in the head of the cartridge-case, the
cartrldwe-ca,se is started from the chamber.
The splral faces 80 and 80" on the lugs 45 and
45" engage the spiral faces 81 and 81’ in the
fmme, and the bolt i1s given 1ts secondary ro-
tation while moving rearwardly, thus bring-
ing the Iugs 45 and 45" into the guideways 61
in the frame, which prevents furtherrotation
of the bolt, at the same time bringing the 1n-
clined faces 78 on the lugs 43 into engagement
with the inclined faces 79 on the forward end
of the spiral ways 26, and thus locking the
bolt and weight against longitudinal motion

5.

From this point the

70

75

30

Q0

95

LOO

ITIO

115

120

125

'130




10

20

25

30

35

40

45

50

55

60

05

S

bolt and weight move rearward as one piece,
carrying the cartridge -case, which is pre-
vented from dropping out of engagement with
the extractor by the spring 50, which presses
upon the side of the head of the cartridge-case
and holds 1t in engagement with the extractor
until the head of the cartridge-case is brought
into contact with the hook 88 on the ejector
82. As the extractor 49 pulls the side of the
cartridge opposite to the hook still farther
rearwardly the forward end of the cartridge
will be swung outward and be ejected. The
completion of the rearward movement of the
bolt will complete the turning movement of
the sprocket 33 and allow the pawl 41 to drop
into the next notch of the ratchet on the rear
end of the spring-case. The rearward move-
ment of the weight is limited by the pad 54,
which cushions the blow of the weight and
accelerates its forward movement by having
been compressed by the weight. If the trig-
ger has been released, so that the spring 117
can raise the sear into engagement with the
cross-head, all parts will be 1n the position
shown in F¥ig. 5. If the trigger has not been
released, butis held back, as shown in Fig. 4,
thespring 71 will pull the mechanism forward
agaln, thus continuing the automatic fire so
long as ammunition is supplied. In order to
remove the welght and bolt, the plug 53 is
unscrewed from the frame. The catch 129 is
raised, thereby releasing the cross-head 23
from the rod 29, after which the bolt and the
major portion of the weight can be slid rear-
wardly out of the frame, the handle 68 pass-
ing out between the upper and lower parts of
the frame. |

What we claim 1s—

1. Atfirearm having a receiver, a bolt which
18 both slidable and rotatable,aslidable weight,
means for preventing rotation of the weight,
connections between the boltand weight which
prevent turning of the bolt during the pre-
liminary rearward movement of the weight,
connections between the bolt and receiver
which prevent rearward movementof the bolt
during the said preliminary rearward move-
ment of the welght, connections between the
welght and bolt by which the further rear-
ward movement of the weight turns the bolt
and unlocks it from the receiver, connections
between the receiverand bolt which after the
bolt is unlocked from the receiver still fur-
ther turns the bolt, connections between the
welght and bolt which are brought into en-
gagement with each other by said secondary
turning of the bolt and prevent rearward tele-
scoping movement of the bolt with relation to
the weight, and connections between the re-

celver and bolt by which the further rearward

movement of the weight after the secondary
turning movement of the bolt will cause the
bolt to move with the weight.

2. A firearm having a receiver, a bolt which
1s both slidable and rotatable,a slidable weight,

1
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means for preventing rotation of the weight,
connections between the bolt and weight which
prevent turning of the bolt during the pre-
liminary rearward movement of the weight,
connections between the bolt and receiver
which prevent rearward movement of the bolt
during the said preliminary rearward move-
ment of the weight, cam connections between
the weight and bolt by which the further rear-
ward movement of the weight turns the bolt
and unlocks it from the receiver, connections
between the receiver and bolt which after the
bolt i1s unlocked from the receiver still fur-
ther turn the bolt, connections between the
weight and bolt which are brought into en-
cagement with each other by said secondary

- turning of the bolt and prevent rearward tel-

escoping movement of the bolt with relation
to the weight, connections between the re-
celver and bolt by which the further rearward
movement of the weight after the secondary
turning movement of the bolt will cause the
bolt to move with the weight, said last-men-
tioned connections causing the bolt to also
move with the weight during the preliminary
forward movement, connections between the
bolt and receiver which partially turn the bolt
after the preliminary forward movement and
disengage the slide-actuating connections be-
tween the weight and bolt, and permit the
cam connections between the weight and bolt
to come 1nto engagement with each other
whereby the further forward movement of
the weight turns the bolt and locks the bolt
to the receiver.

3. Afirearmhaving a weight and a bolt both
of which are slidable, the bolt being rotatable
with relation to the weight, means for pre-
venting rotation of the weight, laterally-pro-
jecting cam-faced lugs on the rear end of the
bolt forming grooves between them. a bolt-
actuating cylinder forming a part of the
welght, guides on the inner periphery of the
sald weight-cylinder which are straight in
their rearward portion and spiral in their for-
ward portion with inclined faces on their ends
which engage sald rear lugs on the bolt, lock-
Ing-lugs on the forward end of the bolt, a re-
ceiver, locking-recesses in the receiver to en-
cage sald locking-lugs in the forward position
of the bolt, guide-grooves in said receiver
with which said locking-lugs are engaged dur-
ing the straight sliding movement of the bolt
to prevent rotation of the bolt, the forward
ends of sald spiral guides engaging the rear
lugs on the bolt during the first part of the
forward movement of the weight and driving
the bolt forward, fixed cam-faced lugs at the
rear end of the barrel which engage the for-
ward lugs on the bolt near the end of the for-
ward movement of the bolt and partially turn
the bolf, thus disengaging the rear bolt-lugs

! from the ends of the spiral guides whereby

in a portion of the further forward movement

| of the welght the sides of the spiral guides
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engage with the sides of the rear lugs and |

further turn the bolt and bring the forward
bolt-lugs into the lockmﬂ'-recesses In the re-

celver, “and bringing the straight guides on

the weight into alinement with the"grooves
between the rear bolt-lugs so that during the

latter part of the forward movement of the

weight the sald straight guides prevent rota-
tion of the bolt.: .

4. A firearm having a weight and a bolt both
of which are slidable, the bolt being rotatable
with relation to the weight, means for pre-
venting rotation of the weight, laterally-pro-
jecting cam-faced lugs on the rear end of the

bolt forming grooves between them, a bolt-ac-

tuating cylinder forming a part of the weight,
guldes on the inner periphery of the said
welght-cylinder which are straight in their
rearward portion and spiral in their forward
portion with inclined faces on their ends which
engage sald rear lugs on.the bolt, locking-
luc-‘s on the forward end of the bolt a re-
celver, locking-recesses in the receiver to en-

gage said locking—lugs in the forward position |
of the bolt, guide-grooves in said receiver with

which said locking-lugs are engaged during
the straight sl1d1n0* movement of the bolt to
prevent rotation of the bolt, the forward ends
of said spiral guides engaging the rear lugs on
the bolt durmﬂ the first part of the torward

movement of the welght and driving the bolt
forward, fixed cam- faced lugs at the rear end |

of the barrel which engage the forward lugs
on the bolt near the end of the forward move-
ment of the bolt and partially turn the bolt,
thus disengaging - the rear bolt-lugs from the
ends of the S];nral ouides Whereby in a por-
tion of the further forward movement of the

weight the sides of the spiral guides engage |

with the sides of the rear lugs and further turn
the bolt and bring the forward bolt-lugs into
the locking-recesses in the receiver, and bring-

ing the straight ouldes on the Wewht into

ahnement mth the grooves between “the rear
bolt-lugs so that dumnﬂ* the latter part of the
forward movement of the weight and during
the preliminary rearward movement of the
welght the said straight guides prevent rota-
tion ot the bolt, and the locking lugs and re-
cesses prevent rotation of the bolt until the
straight guides have retraversed the rear bolt-

lugs, the retraversing of said rear lues by the |

spiral guides turning said forward lugs out of

the locking-recesses in the receiver, cam-faces |

on the forward bolt-lugs which engage with
cam-faces 1n the receiver and further turn the
bolt so that, the rear bolt-lugs engage the ends
of the spiral guides on the Welcrht cy]mder to
prevent tele%copmo of the Wemht and bolt
during the continued rearward movement, and

a ShOlJlC]eI on the interior of the forward head

of the weight-cylinder which engages with the
rear bolt- 1110' and drives the bolt Iea,rwardly

Iafber it is unlocl{ed

5. A firearm having a bolt whichis both slid-

able and rotatable, a slidable weight, means
for preventing rotation of said weight, means

for actuating said weight longltudmal]}f pro-
jections on the rear part of said bolt, spiral

gulides on said weight having cam- f&ced ends
Whleh engage sald rear bolt projections dur-

‘1ng the prehmmary_ forward movement of the
| Weight and during the latter part of the rear-

ward movement of the bolt, a receiver, con-
nections between said receiver and bolt where-

by during the preliminary forward movement

of the weight the bolt is prevented from ro-

“tation, and the engaging ends of the spiral

guides cause the bolt to move straight forward,
connections between said bolt and receiver
which after the weight and bolt have moved
a certain distance forward will partially turn

“the bolt and bring the rear end bolt projec-

tions into operative position for the turning
action of the spiral guides, the said Splml

- guides causing Further turninﬁ' of the bolt and
; br'mfrmo‘ 1t ito locking engagement with the

recelver.

6. Afirearm having aslidable bolt provided
with lateral projections on its outer periphery

“at1ts rear end, a cushion which surrounds said

bolt forward of said projections, a slidable
welght - eylinder which is adapted to tele-

scope on sald bolt, means for actuating the

weight and bolt, means for stopping said bolt

| after a limited forw ard movement and allow-

ing the weight to move farther forward with

relation to the bolt, means for locking said
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bolt in its forward position, connections by

which the boltis unlocked after the weight
has partially completed its rearward move-
ment, an engaging portion in the forward part
of the weight-cylinder which actuates the bolt
rearwardly through the medium of said cush-
1on after the bolt is unlocked and moves said
bolt rearwardly together with said weight.
7. A firearm having a movable weight, a
bevel-faced tooth projecting fromsaid weight,
and a spring-latch secured to the frame hav-
ing a bevel-faced head which engages with
said tooth in the forward posnslon of the
welght. |
- 8. In ordnance and firearms, a rotatable
bolt havingon 1ts rear end two sets of inclined

~surfaces, those of one of said sets being of

greater inclination than those of the other
set: 4 set of inclined surfaces on the forward
end of reverse inclination to those on the rear
end; a fixed member having an inclined sur-
face which is engaged by the inclined surfaces
on the forward end of the bolt, and a mov-
able member having two sets of inclined sur-

faces one set of Whlch 1s of greater inclina-

tion than the other, the set of lesser inclina-
tion on the movable member engaging the set
of lesser inclination on the rear end of the
bolt and working in unison with those on the
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forward end of the bolt to actuate the bolt

spirally to disengage those of lesser inclina-

tion and. bring those of greater inclination on
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the movable member into engagement with

- those of greater inclination on the bolt to ro-
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tate the bolt, substantially as deseribed.

9. In ordnance and firearms, a movable

weight which includes a head, a firing- pin
which 1is fixed to said head, a bolt-actuating

ceylinder fixed to said head and surrounding

the body of said firing-pin, and a rod fixed to

sald head outside of said cylinder and extend-
ing parallel therewith, all of said parts to-

gether forming the weight and moving asone |

piece, in combination with a bolt within said

~welght-cylinder and surrounding the body of
sald firing-pin, and means whereby the move-

ment of the said weight actuates said boit.
10. In :ordnance and firearms, a movable

weight including a cross-head, a firing-pin

which 1s fixed to said cross-head, a bolt-actu-

ating cylinder fixed to said eross-head and sur-

rounding the body of said firing-pin and a

rod fixed to said cross-head outside of said
cylinder and extending parallel therewith, all

~‘of said parts moving as one piece and together
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forming the weight, in combination with a
cartridge-conveyer and intermediate mechan- -

ism actuated by sald weight-rod whereby the

rearward movement of smd Welﬁ‘ht actuates

said cartridge-conveyer.

'11. In ordnance and firearms, a movable

welght having a cross-head, a bolt—actuatmn

cylinder hhed to said cross—hmd a i]ruw—pm |
-~ which is a
~ which carries the mamsprmg.and. 1s fixed to
said cross-head outside of said cylinder and
extends parallel therewith, said cross-head, |
bolt-actuating cylinder, firing-pin and rod to-

ixed part of the. Wew‘ht and a rod

gether fOI‘I‘IllIlU‘ the weight and moving asone
piece, subqta,nmally as described.

12. In ordnance and firearms, a movable
welght having a cross-head, a bolt-actuating
cylinder fixed to said cross-head, a firing-pin
which 1s a fixed part of the weight, a rod
which is fixed to said cross-head outside of
sald cylinder, a mainspring carried by said
rod, a rotatable ratchet carried by said rod,
meansactuated by the movement of the weight
to rotate said ratchet, a cartridge-conveyer
and intermediate mechanism by means. of
which the said ratchet actuates the cartridge-
conveyer, substantially as described.

13. A firearm having a slidable weight,
means for preventing the weight from rotat-
1ng, a rotatable cyhnder means for prevent-
ing said cylinder from longitudinal move-
ment, a rotatable ratchet on said weight,
means for preventing rotation of the ratchet
during the movement of the weight in one di-
rection,spiral connections betweensaid ratchet
and cylinder whereby the rearward move-
ment of the weight rotates said cylinder, a
sprocket-wheel mounted on said cylinder, and
a cartridge-conveyer driven by sald sprocket-
wheel whereby the rearward movement of
the weight actuates the conveyer.

14. In ordnance and firearms, a movable

........ e - L FE ='5'if|i’iif:"::"i'-E'-.! G Gt
I g e it et i b i

rearward movement of the wewht substan«- |
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‘weight, arod which formsa partof the weight,

a mainspring carried by said rod, a rotatable

| case surrounding said spring and rod and fixed
against longitudinal movement, a rotatable

orooved ratchet-sleeve mounted on said rod, a

toothed hub mounted on said rod having a
tooth which engages said ratchet, spirals in

sald spring-case which are engaged by said

sleeve and thereby rotate the spring-case dur-
ing the rearward movement of the weight, a

cartridge-conveyer, and intermediate mech-

anism actuated by the rotation of the said case

to actuate the cartridge-conveyer during the

tlally as described. o |
- 15. In ordnance and firearms, in combma—

‘tion with a movable weight, a spring-cushion

which is engaged by the weight near-the end

of its forward movement and a spring-catch
‘which is secured to the frame and engages the

weloht at the end of its forward movement,

| subbtantla,llv as described.

70
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16. In ordnance and ﬁmarms 'a movable-

Welght which includes as part thereof a rod

‘which extends alongside of the breech and

barrel, a mainspring carried by said rod
which actuates the weight in its forward move-

ment, and a spring-cushion for the rod at the
end of its forward movement, substantially
‘as described.

~17. In ordnance and ﬁr‘em ms, a movable

weight, a rod which forms a part of the
;W(—}lﬂ‘l]t a mainspring carried by said. rod, a
rotatable case surrounding said springand r od. |
“a rotatable grooved sleeve mounted on said
‘rod, ratchet connection between said rod and.
sleeve whereby the sald sleeve 1s held from

turning on said rod during the rearward move-
ment of the rod, spiral connections between
said sleeve and case whereby the rearward
movement of the rod rotates said case, a
sprocket-wheel mounted on said case, and a
cartridge-conveyer driven by said sprocketf
whereby the rearward movement of the weight
actuates the conveyer, substantially as de-
scribed.

18. A firearm havmﬂ* a breech meclmmsm
an upwardly-inclined gmdeway in the frame
for the forward end of the cartridge toward
the chamber, an upwardly -inclined rest for
the body of the cartridge, a series of cylin-
dro-segmental cartridge-holders flexibly con-
nected together, means actuated by the breech
mechanism at each rearward movement there-
of to move the said cartridge-holder so as fo
bring one of said holders into position to hold
a cartridge in line with the mouth of the cham-
ber.

In testimony whereof we have affixed our
signatures in presence of two witnesses.

FRANKILIN K. YOUNG.
JAMES E. SHERIFFE.
Witnesses:
WiLLiam A. COPELAND,
RoOBERT WALLACE.
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