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No, 783,770.

UNITED STATES

Patented February 28, 1905,

PaTeENT OFFICE.

FRANKLIN K. YOUNG, OF BOSTON, MASSACHUSETTS, AND JAMES .. SHER-
1FF, OF BROOKLYN, NEW YORK, ASSIGNORS TO AMERICAN AUTOMATIC
ARMS COMPANY, OF SACO, MAINE, A CORPORATION OF MAINE.

*  FIREARM..

SPECIFICATION forming part of Letters Patent N‘é.”7783,770, dated February 28, 1905,
Application filed March 28, 1993. Berial No, 148,046,

To all whom it may concern:
Be it known that we, FraxxLixn K. lOU:\*G.

residing at Boston, county of Suffolk, State of-

Masqachusetts, and James E. SHERIFF resid-

5 ingat Brooklyn, New York eity, in the county

of | Kings and State of New.York, citizens of
the United. States, have invented certain new
and useful Impmvcments in Firearms, of
which the following is a specification.

"10 One object of the invention is to provide
mechanism by which the gun may be made to
work either semi- automatwallv or automatic-
ally, as desired—that is, so that by pulling
the trigger back a certain distance one car-

15 tridge will be fired, another thrown into the
chamber and made ready for firing again;

but the trigger will have to be released and .

again pulled before the second caltrldfre can
be fired, and by pulling the trigger back a
zo certain farther- distance and holding it back
all the cartridges in the magazine will be hred
in rapid succession without further manipu-
lation or movement of the trigger.

‘ Another object of the invention is to pro-
25 vide mechanism by which after the explosion
the rearward movement of a sliding member
or secondary bolt which carries the firing-pin
unlocks the bolt, Forconvenience of descrip-
tion the secondary boltistermed the ** weight”
and will be hereinafter so called. The weltrht;
travels a certain distance before it unlocks the
bolt in order to give time for ‘the projectile
to move some distance before the bolt be-
comes unlocked.

35 Another feature of the invention relates to
the mechanism for locking the boltafter each
forward movement of the bolt between firings.

_Another feature of the invention relates to
the mechanism for actuating the weight.

40
the construction of the sear.

Another feature relates to the construction
of the trigger and its connections with the
sear.,

45 ~ Another feature is the mechanism for un-
{.)el)escoplng and retelescoping the weight and

olt

Another feature of the invention relates to .

Other fea,tures of the invention will be here-
inafter set forth. . .
The bolt has a par tmliv rotary as well us a 50

rslldmg movement, there -being a rotary or -

turning movement in:one dnecl;lon to unlock
the bolt after-a discharge before it ean move
rearwardly and a turning movementin there-
verse direction -to again lock the Dolt at the 553
end of it forward movement. 1n itsrearward
movement it telescopes into the Dolt - case.
The bolt is locked by means of lateral projec-
tions  which engage with notches in the side
of the frame. The weight has a sliding, but 60
not & rotary, movement.,. It lLas a :.luhntr
movement within the bolt. mdepcndent.of the
bolt, as well as a sliding. movement with the
boll;. It has an initiai rearward movement
before the bolt moves. During its rearward 65
movement it engages with smm! projections
on the interior of “the bolt to rotate the bolt
and  partially. unlock it, the completion of
the rotary movement and of the unlockiug
being produced by engagement of the bolt 70
with a_cam~ face on the frame. - -After the

'bolt is unlocked it moves rearwardly, and

the weight also continues to move rear wardly.
The rear\vard movement compresses the air
in the air-eylindér, which after compression 75
throws the bolt, welght and firing-pin for-
ward. A spring in the air-cylinder aids in
driving the bolt forward. On the forward
movement the bolt is turned in part by the re-
verse engagement of the lever on the bolt with 8o
the cam-face on the frame; and the completion
of the turning is caused by engagement of a
cam attachment on the boltwith a cam attach-
ment on the weight. The firing-pin has a
sliding but not & rotary movement. It has o 83
sliding movement within the weight independ-
ent of the w eight, as well, as a sliding move-
ment with the weight. 'l he forward end of
the weight is eng&ge{{ by a plunger which has
a limited movement in the head of the boit. 90
The plunger is” actuated rearwardly by the
rearward movement of a piston in the head of
the cartridge when a cartridge is fivel. The
rearward movementof the plunger issuddenly

.
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checked by a stop an the bolt, and the impulse
given to the weight causcs the weight to con-
tinue its rearward movement. The sear has
a compound movement, being composed of
two members secured together by a vertical
pivot, and one of the members is mounted on
a horizontal pivot in snch manner that the en-
tire sear has a vertically-roecking movement
on the horizontal pivot and the rearward
member has a laterally-turning movement on
the vertical pivot. The rocking movement
causes the sear to release the tiring-pin when
the trigger is pulled. The horizontal move-
ment on the vertical .pivot is given to it by
the peculiar form of the trigger when the
trigger is pulled back into the automatic or
full-back position, thereby throwing the sear
into position where it will still engage the fir-
ing-pin on its forward rebound and compress
the firing-pin spring; but it is in position
where it engages an inclined surface on a fixed
part of the weight in such manner as to de-
press the sear, so that as soon as the firing-pin
spring is compressed to operative tension the
sear will be released from engagement with
the firing-pin and allow the firing-pin to be
driven forward without again pulling the
trigger.

The invention will now be fully described
by reference to the accompanying drawings,
and the several novel features will he particu-
larly pointed out in the claims at the close of
the specification.

Figurelisaside elevation of the breech por-
tion of a gun embodying the invention. Fig. 2
is a detail side elevation of the frame, showing

the ejector in position to eject an empty shell. -

Fig. 3is a rear end elevation of Fig. 2. TFig. 4
is a central longitudinal section with the parts
in their normal position ready for firing and
showing one cartridge in the chamber and the
magazine empty, the position of the trigger
when pulled into the semi-automatic position
being shown in dotted lines. Fig. 5isa plan
section of the frame,showing the trigger mech-
anism and ejector in position. Tig.6isa front

“elevation of a portion of the trigger mech-

anism, tumbler, and sear assembled, showing
the cam-faces thereon. Fig. 7isa horizontal
section on line 77 of Fig. 1. Fig. 8is a rear
elevation, and Fig. 9 is a side elevation, of a
spring which forms a cushion for the weight.

Fig. 10 is a rear elevation, and Fig. 11 is a

side elevation, of the firing-pin. Fig. 12isa
section similar to Fig. 4 with the parts in'the
position after the trigger has been pulled and
cartridge exploded and the weight partially
thrown back and the lugs about to engage the
spiral projections on the interior of the bolt.
In this section and in the following similar
section there are shown four cartridges in the
magazine. Fig. 12" is a detail section show-

" ing the trigger pulled part way back into the

.65

semi-automatic position. Fig. 13 isasection
similar to Fig. 12 after the lugs have trav-

783,770

ersed the spirals and have cushioned against
the spring. the bolt being turned the amount.
of the Splldl pxoiuclions Fig. 13" isa detail
section showing the trigger engaged with the
pivot 163 on the frame and pu\hed forward
to disengage the trigger and the block to
whichitis 1)1V0ted and the air-cylinder partly
withdrawn. Fig. 14 is a section similar to
Fig. 13 atter the bolt—handle has traversed the
cam on the frame and the bolt is entirely un-
locked. Fig. 15 is a section similar to Fig.
14 just as the rear end of the weight has
struck the spiral compression- spring at the
rear end of the casing. Tig. 16 is a section
similar to Fig 15, the \xuorht having com-
pleted its rearward movement, compressing
the spring behind it, and the bolt telescoped

onto the weight, the empty shell having been

thrown out by its rear end. striking the ejec-
tor. Fig. 17isasection on line 17 17 of Fig.
1. TFig. 18 is a section on line 18 18 of Fig.
1 after the bolt has been entirely unlocked, as
in Fig. 14, and showing in dotted lines the
full complement of cartridges in the maga-
zine. Fig. 19 isa rear elcvatlon and Fig. 20
is a side elevatlon, of the welghl: Fig. o1 is
a section on line 21 21 of Fig. 20. Fig.

92 is a detail front elevation of the spring
which partially encircles the front end of the
weight. Fig. 23 is an underncath plan ot the
magazine cover-plate and showing its adapta-
tion for use as a screw-driver and as a span-
ner in assembling the parts. Figs. 24, 25, 26,

and 27 are details of a screw- threaded bush-
ing in the rear end of the bolt, Fig. 24 being
a rear end elevation, Fig. 25 bemor a lwl\t-
hand side elevation, Fig. 26 bemca. front end
elevation, and Fig. 27 belno' a left-hand side
e]evatlon the expressions “right” hand and
*left” hand meaning when. the gun is in po-
sition for firing. Figs. 28, 29, 30, and 31 are
details of & screw-threaded collar which en-
circles the rear end of the weight, Fig. 98 be-
ing a rear end elevation, Fig. 29 a right-hand
side elevation, Fig. 30 a front end elevation,
and Fig. 31 a left-hand side elevation. Figs.
32, 33, and 84 are details of the disk which
covers the rear end of the collar on the weight
and of the key formed thereon which locks
the collar and weight together. Figs. 35 and
36 are details of a dust-plate which is fast
to the collar shown in Fig. 28 and which is
held in position by the disk shown in Fig. 32.
Fig. 37 is a right-hand side elevation of the
bolt, partly in section and with the extractor
in place on the front end thercof. Fig. 38 is
a front elevation of Fig. 37. TFig. 38 is a
cross-section on line 38* 38* of FIO' 38. Fig.

38° is a detail longitudinal section throu0h
the extractor, showing its engagement with
the bolt and showing the stop-pin which lim-
its its movement. Figs. 39, 40, 41, and 42
are details of the trigger, Fig. 39 being a
plan, Fig. 40 a right-hand side elevation,
Fig. 41 a front elevation, and Fig. 42 a left-
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hand side elevation. Figs. 43 and 4% are a
right-hand elevation and a front clevation of
a hook or .pawl which is pivoted on the trig-
wer. Figs. 45 and 46 are a plan and right-
hand side elevation of a épring baving on it
a cam which the trigger encounters and which
also locks the magazine-cover in place.  Figs.
47, 48, and 49 are detail views of the rear
member of the compound sear. Figs. 50 and
51 are details of the front member of the
compound sear, the rear member being piv-
oted to and having a sliding movement on the
front member when they are assembled.  Fig.
52 is a perspective view of the trigger en-
larged. Fig. 53 is a perspective view of the
rear member of the sear enlarged. Fig. 54
is o modification of the front part of the bolt
and the parts therein.
views showing another form of plunger, car-
tridge, bolt, and weight and are the preferred
forms, Fig. 55 showing the parts in the posi-
tion before firing, and -Fig. 56 showing them

just after the explosion, with the plunger.

driven back and just as the weight. is about to
separate from the plunger. : ’

Referring now to the drawings, 1 is the
Lreech portion of the gun-stock, and 2 is the
receiver, which will be liereinafter called the

.t frame,” which cuprorts and guides the bolt

3 and which supports the air-eylinder4. The
barrel 5 is screwed into the forward end of
the frame 2, and within the stock, on the un-
der side of the frame, is secured the magazine
6. In the rear part of the air-cylinder 4
there may be a spring 135, which aids in driv-
ing the weight and bolt forward. .
Projecting laterally from the bolt 3, at the
forward end thereof, isalever 7, which serves
both as a means to turn the bolt and to lock
the bolt when it engages with the notch 8 in
the frame €. (Sce Figs. 1, 2, 17, 18, 37, and
38.) Projecting laterally near the forward
end of the bolt, from both sides of that por-
tion of the bolt which is at the bottom when
the bolt is unlocked, are lugs or short flanges
9 10, (se¢ Figs. 17 and 38,) which when the
bolt is in the unlocked position are in aline-
ment with longitudinal grooves 11 11 in the
inner sides of the frame. , (See Figs. 1 and 3.)
Said grooves form guideways for the flanges
9 10 when the bolt moves back and forward
and prevent turning of the-bolt except when
the lever 7 is opposite the notch 8. Formed
in the inside of the frame is a recess 67 for
the flange 10 to permit turning of the bolt in
locking and unlocking. (See Fig. 17.) The
frame 2 has a longitudinal slot 12 through
one side, through which the lever 7 extends
to permit reciprocation of the bolt. For
convenience of operating the lever 7 by hand
it is preferably provided with a handle 13.
Projecting from theside of the bolt, near the
forward end thereof, on the opposite side from
the lever 7, is a lug 14, which when the bolt
slides backward and forward moves ina guide-

Figs. 55 and 56 are

a8

groove 158 in the side of the frame, which is
in alinement with groove 15 in the air-cylin-
der. (See Figs. 3, 4, 5,7, 16,17, 18, and 38.)

to receive the lug 14 when the bolt is lockerd
and to permit the bolt to be turned to lock and
unlock it. To completely unlock the bolt,
the lever T has to be turned up.out of the
notch 8 and through the inclined way 16. (See
Fig. 2.) In the rear end of the bolt there is
formed a female scréw-thread, into which is
screwed a bushing 17, the inner end of said
bushing butting against a spring 19. (See
Figs: 24 to 27 and Fig. 37.) The wall of the
bushing is sufficiently thick so that the inter-
nal diameter of the bushing is less than the
diameter of the bolt, and its end formsa butt
for the spring 19. The interior diameter of
the bushing affords a close sliding fit for the
weight 21, There is sufficient looseness or
clearance between the maleand female threads
to allow a slight longitudinal movement of the
"bushing and bolt relative to cachother.  The
purpose ‘of this longitudinal movement is to
‘cushion the blow of the bolt against the weight,
through the medium of the bushing, at the
end of the rearward movement of the bolt.
Inside of the bolt there is a stitf spring 19,
the outer end of which butts up against the
inner end of the bushing 17 and the inner end
of which butts against a shoulder 20 on the
bolt, said shoulder being formed by reducing
the internal diameter of the bolt. The weight
91 is slidable within' the bolt and is formed
with two lugs 22 projecting laterally near its
forward end. _ ‘
Projecting inwardly from the interior of
the bolt, on opposite sides thereof, and extend-

spiral cams 23, with which the lugs 22 on the
weight engage when the weight moves rear-
ward, the face 24 of each lag which engages
with the spiral being inclined in such manner
that the continued movement of the weight
causes the bolt to turn on its axis, the weight

hereinafter described. This turning is sufhi-
cient to lift the lever 7 up out of the notch as

ward pressure after the explosion will cause
the lever 7 after reaching the short incline or
beveled corner 25 at the left side of the en-
trance to the notch as viewed in Fig. 2 to
ride on said beveled edge entirely out of the
notch, at which time the flanges 9 10 on the
‘bolt will be in alinement with the grooves 11
in the frame, and the bolt will then be in po-
sition to slide straight rearward. -The in-
¢lined face 26 on the upper right-hand side of
the notch 8 engages the lever 7 in the forward
movement to start the lever down into the
.noteh 8. The reason for giving to the bolta
slight rearward movement longitudinally be-
fore it entirvely turns ont of the notch and for
giving it a slight turning on the forward

being prevented from rotation, as will be

far as the inclined faces thereof. The back-

Formed in the side of the frame isa recess 68 .

70

75

8o

85

go

95

10¢

ing forwardly from the shoulder 20 are two

105

110

115

120

125

130



10

15

20

25

30

35

40

50

55

60

6s

4

movement before it enters the square part of |

the notely will be hereinafter explained.
In the form shown in Figs. 1 to 54 the for-
ward end of the weight 21 has a nose 33,which

-enters a recess 153 in the head of the boly,

There is a passage entirely thro ugh the head
of the bolt, within which is a plunger 27, said
plunger being formed with an intermediate
boss 28, the said passage being eularged to
form a chamber 29 for said boss 28. Said
chamber s long enough to allow a certain
amount of reciprocation to the plunger. A
bushing 30 is screwed into the forward end of
the bolt after the plunger is inserted to se-
cure the plunger. The plunger when in its
forward position, as shown in Fig. 4, projects
beyond the end of the bushing 30 into the cy-
lindrical recess in the head 31 of the cartridge
and rests against the primer 39. The inven-
tion is not limited to the use of a cartridge of
the particular form shown. In the form shown
between Figs. 4 and 54 in the drawings the
head 31 is formed with a recess 151 to receive
the primer 32 and of sufficient depth for the
plunger 27 to enter said recess. The rear end
of the plunger is seated in aslot 34 in the nose
of the weight 21. The plunger may be de-
tachably secured to the nose 33 of the weight,
as by means of a C-shaped spring 35, (see Fig.
22,) which partially encircles the nose 33 and
has a lug 36, which passes through a hole 37
in the nose (see Fig. 21) and enters a slot or
an annular groove 38 in the plunger. A
groove is preferable to a slot in the plunger,
so that it will fit if the plunger is slightly
turned on itsaxis. The weight extends rear-
wardly through the bolt and through the
spring 19 and bushing 17. Its rear end is pro-
vided with a tubular extension piece or collar
39, which is screwed onto it or otherwise made
fast to it, thus making it a part of the weight.
The rear portion 40 of this collar is made of
greater external diameter than the threaded
portion, which screws onto the weight and
forms a shoulder 41. (See Figs. 29 and 31.)
Formed on the side of the extension 40 is a

“boss 155, Fig. 28, which slides in a guide-

groove 15 in the side of the air-cylinder 4 and
prevents the weight from turning on its axis.
(See Fig. 4.) Formed in the outside of this
thickened rear portion 40 and extend ing rear-
ward from the said shoulder 41 are cam-slots
42 43 opposite to each other, both having in-
clined sides. (See Figs 29 to 31.)

Formed on the bushing 17 back of the
threaded portion is an annular flange 44, and
extending rearwardly therefrom are two seg-
mental cam-fingers 45 46, diametrically op-
posite each other, one of- which, 45, has two
inclined faces of unequal length and a squared
end which corresponds with the inclined faces

.and the end of theslot.42 in the collar 39, and

the other finger, 46, has a squared end 47 and
one inclined face corresponding with the slot
43 in the said collar, so that when the said
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fingers are brougt into alinement with said
slots and they are brought together the fin-
gers will fit into the said slots, When they
are turned with relation to each other, so that
the squared ends of the said fingers butt
against the shoulder 41 on the collar, the tin-
gers cannot enter the said slots and the tel-
escoping action cannot be completed.

The firing-pin 48 is formed with an enlarged
rear portion 49, which is bored to receive the
spring 50, which actuates the firing-pin to dis-
charge the cartridge. The engagement of
said enlarged portion 49 with the forward end
of the chamber 55 limits the forward move-
ment of the firing-pin relatively to the weight.
Projecting downward from the said enlarged
butt or rear end 49 at right angles thereto is
a lug 51, which is engaged by the sear, as will
be hereinafter described. (See Figs. 10 and
11.) This lug 51 is formed with the lower
part 52 of its front face at right angles with
the firing-pin to prevent the sear from becom-
ing disengaged until the trigger is pulled.
The firing- pin passes lengthwise through a
central hole in the weight and is central with
the plunger 27. Preferably the forward part
of the firing-pin is reduced in diameter and
passes through a central hole 54 in the plun-
ger to engage the primar..of tha cartridge.-
The hole in the rear part of the weight is en-
larged to form a chamber 535 large enough to
receive the butt-end 49 of the firing-pin.” Also
the collar 39 has a hole 62 through it to re-
ceive the butt-end of the firing-pin and a slot
64 through the side of the said collar for pas-
sage of the lug 51 on the firing- pin. (See
Figs. 28 to 30.) o

“The rear end of the collar 39 is covered by
a disk 56, having a pin 57, which projects at
right angles to the face of the disk and is ec-
centric thereto.
side wall of said collar 39 and passes through
into a recess 156 in the threaded end of-. the
weight 21. (See Figs. 4 and 19.) The said
pin is keyved in the slot in the following man-
ner: Projecting from the upper side of the
pin 57 is a lug 59. The hole 58 is formed
with a longitudinal groove 60 on the left-hand
side looking to the front. (See Fig. 28.) This
groove extends in far enough to allow the pin
57 to be pushed in its full length. Extending
at right angles to the groove 60 is an annular
groove 61, so that by turning the disk after
the pin has been pushed in its full length the
lug 59 will enter the annular grogve 61, and
thus prevent the withdrawal of the pin. The
groove 60 is formed in the left side of the
hole 58, so that to insert the pin it has to be
started with the lug in alinement with said
groove 60, and when the disk is turned to
bring the lug into the annular groove 61 it
will then come down into its correct position,
with the lug 59 on the upper side.

The rear end of the firing-pin spring 50 is
seated in a socket 63 in the front face of the
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- (lisk 56. In order to allow for the turning of
the disk to ring the lug into the annular
groove 61, the socket 83 is made curved, as
shown in hgc 32 and 34.

A dust-plate 65 (Qee Figs. 35 and 36)is dove- !
tailed in the slot 66 in the side of tlie collar
39 (see Figs. 28 and 29) and extends along-
side of said collar to form a cover to protect
the slotted camway 42.  Said dust-plate pro-
jects slightly from the side of the collar and
moves in a groove 157 in the side of the air-
cylinder 4 and aids in preventing rotary move-
ment of the weight.” (See Fig. 7.) Groove

157 in the air- -cylinder is in ahnement with -
groove 12 in the frame.

In order to prevent the bushing 17 from
working off or turning on the bolt, it is keyed
to the Lolt in the following mananer, (see Figs.
7, 25, 27, and 37:) Formed in the inside “of
the threaded end of the bolt isa groove or
splineway 69, and formed in the side of the
bushing 17 is a similar groove or splineway
70, said groove being on the outside of the |
threaded end of said bushing, thenceextending
through a hole in the flange 44, and thence in
the form of a groove on the mSIde of the fin-
gor 46. - Inserted into said keyway is a key
71, consisting of a plate-spring formed with
n hook 72 at the rear end, which when the
w elght, and bolt are telescoped together, as in
Fig. 7. engages in the grooved camway 73 in
the collar 39 on the same side as the slot 43.
A portion of said camway 78 extends diago-
nally crosswise of. the bottom of said slot 43
(see Fig. 31) and suddenly deepens at its rear
end to receive the hook 22, and thus prevent |
the camway from retraversing the hook, which
mlght otherwise he -occasioned by the com-:
pression of the firing-pin spring.. The hole
74 through the finger 46, (see Figs. 7and 27,)
which in Fig. 7.is just over. the back of the
hook 72, is-in part for convenience of insert-1:
ing a tool or the point of a bullet in assem- |
blmor or separating the parts, also to, forman
abutment for. the back end of thespring to |
limit the !'onfrlt.udma]- yerient of the key
71 reit.a,twely to the:hushing 17 and ﬁnger 42
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" in Fagq 7 and 31. so. thit; ihen § there is force
_exerted inadirection tofMove the collar 39 of
the weight away’ from the: uslung 17 of the |
“bolt the beveled edge wilt periiit the hook te-
draw out of the camwiiy;-but the spring-latch
key 71 will serve to hold them Eogether, except
when considerable force'i§ applied to separate- !’
them. as will be the case durmgacertaln part’
of _the operation.  The entrance to the cam-,
way 73 is circumferential, as shown- in. Fig.’
31. When in the operation of the guii.thé}
weight and bolt after having been separated |-
are brought together again, such movement
will occur when they are turned in the posi-
tion that they oscupy when the bolt s un-
65 locked, and the hook of the key will first en-
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gage the beveled edge 75 on the end of the
collar 39, as shown in Fig. 31, at a point near
the under side as the said collnr is shown in
said Fig. 81. Said beveled e¢dge will sliow the

hook to ride up onto the side of the eollar un- 70

! til it comes opposite the entrance to said cam-

way 73. This will be the pousition it will ve-
cupy untilin the forward movementof the bolt
the lever 7 reaches the diagonal portion of the’
notch 8. When thelever 7 movesdown through
the diagonal portion of the notch, it will turn
the bolt enough for the hook 72 to pass through
the eircumferential portion of thecamway 73,
and when the bolt turns still farther, carry-
ing the lever 7 down into the bottom of the
notch 8, the hook 72 will travel through the
d:au'cnal portlon of the camway 73. When
the welght is forced rearward from the bolt,
the beveled edge of the camwav 73 throws up

the hooked end of the spring out'of the cam-
groove 73 and throws the’ back of the hook
higher up in the hole T4and’ allows the weight
free motion straight rearward:  During tlnsn
-operation the hook has a tendency to tevoh’e ]
the bolt by reason of the camway; but theve
‘is much more resistance to I;he- bolt ‘bicing
turned, owing to-the backward [)l(‘ssulc of
the explosion on the forward end'of it, than
-there is power to turn it; due to the’ sllﬂllf*ks
of the spr mtr-key 71 and the ano'le of tho cam-
‘way 13. .

- For detail views of t.he trlgu'er see wa ‘39,
40, 41,42, and 52. - The head of the tr igwer
compu‘;eq two cheeL -pieces 76 77, united by a”
 cross-piece 78, © The” hntrer-pmce 79 extends 10d
downwardly from the’ cheek-piece 77 (that
being the feft-hand cheek- plece looking to-
ward the barrel of the gin) and is formed with’
an offset 80, thus bringing the tinger-hook 51
in a line central with the two cheel-pieces 1035
and in proper position for convementh work-
ing:the trigger. - The trigger is pivoted by a
“pivot 83 (bee Fig. 4) to a block 82, which ex-
$ends between the rear ends of, the cheek-
‘pieces 76 77, said Llock ﬁttlng a rectdn«ru!m f10
recess in the frame.-

-Secared to the under siile of tho fl“‘lm(‘ 2 is
‘bracket 84, between which and the under

78

8o

85

9o

53
sle}e of the cross-piece 78 of the trigzer-head

ja-the trigger-spring 85, held in position by a 115
boss 86 on the said bricket: and a boss 87 on
said, eross- piece 78. - Secured to the upper
‘side of the trigger-plate 100 by nscrew 154 is

o bwisted spring-plate 101, having at the for- -
ward end a lug 102, which enters a hole 103 120
“in'the magaane—cover 104 to help retain smd
cover in position. Toward its rear part it is

'lformed with an inclined shoulder 105, which
“the trigger-engages when. it is pulled back to

the semi-automatic position and which per- rz5 .
mits the trlgger to be pulled farther back into .

the automatie pozition to bé more fully de-
scribed hereinafter. . On the forward end of

the cheek - piece 77 of ‘the trigger there is -
formed a shoulder 164, which when the trig- 130

-
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-tougue ‘and the rear of the slot 110 to allow:

S

cor is pushed forward by placing the thumb
biuek of the finger-hook engages a lug 165 on

the under side of the frame. (See Fig. 2.)
Said lug forms a pivoting-point for the trig- |

wer, so that the trigger will be pulled down
at the rear end. thus pulling down the block !
$2 and further compressing the trigger-spring |
85. (See Fig. 13%) When the said block is |
pulled down. the air-cylinder 4 can be slid |
rearward and removed from the frame. It
first slides rearwardly far enough for the for- ;
ward end of the air-cylinder 4 to be clear of |
the frame. This motion will also disengage |
the hook 166 on the lower side of the air-cyl- i
inder from the notch 167.  The air-cylinder
can then be lifted straight off. Then the bolt
and weight can be removed from the frame
straight rearward. When the frame 2 is re-
moved from the stock, the bracket 84 can be
swung left-handed, thus partially unscrewing
it, causing it to drop the spring 85, and then
the trigger and tumbler can be removed from
the frame. . ‘

Mounted on a pivot 88 between the for-
ward branches of the cheek-pieces 76 77 is a
tumbler 89, having a hook 90, which engages
the sear, as will .be hereinafter described.. A
spring 91 holds the hook of the tumbler in en-
gagement with the sear, asshownin Fig. 4 and
other sindilarsectional views, said spring being
coiled around a hub 92, one end of the spring
being engaged in a hole 93 in the face of the
tumbler and the other end being secured in a-
hole 94 in the.cheek-piece 76. A hook pro-
jection 95 on the tumbler engages a pin 96,
which extends between cheek-pieces 76 and
77 and prevents the tumbler from furning
rearwardly nnder pressure of the spring be-
yond the vertical position shown in Fig. 4
when the sear'is moved out of engagement
with the hook 90 of the tumbler. - The said .
hook 90 is formed with a beveled upper edge
97, as shown in Fig. 43, the purpose of which
will be explained hereinafter.  The said hook
90 has also a beveled or inclined face 98 on
the inner side, which acts as a cam when it
engages and passes over a beveled or cam-
face 130 on the sear to throw the sear to one
side when the trigger is pulled entirely back
into the position for automatic firing, as will
he hereinafter explained.

Thecompoundsear iscomposed of two mem-
bers 106 and 107, pivoted together by a verti-
cal pivot 108, the rear arm or tongue 109 of
the forward member 106 being inserted in the
slot 110 between the lips 111 and 112 of the
rear member 107 and the pivot 108 passing:
through the holes 113 in the lips and through
the elongated hole 119 in the tongue 109, there
leing sufficient play between the end of the

the member 107 to turn in 4 horizontal direc-
tion on said pivot with relation to the forward
member 106. The hole 119 in the tongue 109

is elongated, allowing thé rear member 107
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to be moved slightly rearward with relation
to the forward member and to the lug on the
firing-pin, as will be hereinafter explained.
{See Fig. 5.) The length of the clongated
slot 119 limits the forward and rearward move-
ment of said rear member 107.  The forward
member 106 is mounted on a horizontal pivot
114, baving bearings in the frame. As the
vertical pivot 108 is not fixed, the entire com-
pound sear m:ay be rocked vertically on the
horizontal pivot 114; but only the rear mem-
ber 107 can-turn in the horizontal direction
on the vertical pivot. The under side of the
frame is slotted to prevent the members of the
sear to projectupward. Theforward arm 115
of the forward member of the sear is inclined
upward with relation to the rear arm, so that
when the sear as-a whole is in a horizontal
position, as in Fig. 4, the arm 115 will pro-
ject upward.  There is a notch 117 in the
side of the flange 44 of the bushing 17, (see
Figs. 4, 24, and 26.) into which the end of
said arm 115 may project while the bolt is
locked to permit rocking of the sear vocarry
the rear member.down outof engagement with
the lug on the firing-pin, as will be hereinaf-
ter described. - Except for said slot the sear
could not be rocked. and therefore the -trig- .
ger could not bepulled. . Thereisalsoanother
notch, 118, in said flange 44 to receive the end 93
of said arm 115 and permit the sear to be rocked
when the bolt is turned into its unlocked po-
sition, at'which time the notch 118 will be on

the under side. . The sear-spring 120 is setin

a diagonal position, (see. Fig. 4,) one end rest- 1uo
ing against an inclined face in the recessed-
stock and the other end pressing against the
inclined face 122 of the rear member of the
sear, (see Fig. 53,) thus pressing the sear both
upwardly and rearwardly and tending tokeep 103
the rear member as far back as the elongated
slot will permit when it is-not pressed for-
ward by a greater force and tending to keep"

it up in position for engaging the lug on the
firing-pin. The bosses 121 and 124 hold the rro
spring in place. The rear member 107 of
the sear lies at thé side of the tumbler 89 be-
tween the cheeks of the trigger; the rear part
being cut up back. of the shoulder 125, so as

to clear the tumbler-pivot 83.. (Sce Fig. 53.) 115
Projecting laterally from the side of the mem-

ber 107 is a lug 126, (see Fig. 53,) which is
engaged on its upper side by the hook 90 on

the tumbler. (Sce Fig. 4.) By pulling the
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. trigger back the tumbler is pulled down, and 120°

if the hook 90 is engaged with the said lug

126 the rear arm of the sear also will be pulled
down out of engagement with the lug 51 of

the firing-pin, leaving the firing-pin free to

be thrown forward by its spring 50. When 125
the firing-pin is thrown forward, the sear-
spring 120 -will throw the rear member 107 of

the sear backward, as allowed by the elon-
gated slot 119, and upward, as allowed by the’
rocking of the entire sear on the horizontal r3o



1o

_edge 129 of the scar-lug 126,
_ing on its pivod sufficiently
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pivet 114 Fhe vear menther 107 of the seay
s o beveled front face 127 ab its upper vl
which is engaged by the lug 51 of the Hring-
pin in its backward movement to turn the sear
down again.  The apper vear edge 97 of the
hook 90 is beveled, and the fower front edge
199 of the lug 126 is beveled, so that when !
the trigger is released after being pulled back .
the trigger-spring is strony enough to over- !
come the spring 91 and malke the beveled edye
97 of the hook to ride up oveb the beveled
the tumbler turn-
for that purpose,
and then the spring 91 will snap the hook 90
back into the upper side of the lug 126.
Projecting laterally toward the sear from
the upper end or hook part of the tumbler 89
is 2 bevel or cam faced lug 98, and projecting
laterally from the adjacent side of the sear
member 107 is a bevel or camn faced lug 130,
lower down on the sear than is the lug 126.
After the sear has become disengaged from
the firing-pin by the downward pull of the
hook (which is accomplished by the half back
pull of the trigger) and the sear has also be-
come disengaged from the hook by the back-
ward thrust of the spring 91, if the trigger.
be pulled still farther back the cam-face 98
on the hook will ride down on the camn-face
130 on the sear and turn the sear member 107
on its vertical pivot 108. This lateral move-
ment of the sear member 107 is not sufficient
to carry it entirely out of the path of the lug
51 on the firing-pin; but it will be also in the
path of an inclined cam-face 134 in the weight
extension-collar 39 for a purpose to-be here-
inafter described.  The upper side of the for-
ward part of cheek 77 of the trigger has a
beveled inner edge 132, and the lower edge
131-on the adjacent side of the sear member
107 is also beveled off to avoid obstruction
when the sear 107 is pushed to one side, as de-
seribed, and also to return the sear into the
semi-automatic position when the trigger is
released. (See Figs. 39, 49, 53, and 54.)
The slot 64 in the under side of the weight
extension-collar 39, through which the'firing-
pin lug 51 projects, is broadened out in the
lower part thereof on the left-hand side facing
the front (see Figs. 28 to 31) and extends from
the front end rearwardly as far as the deeper
portion of the slot in which the firing-pin lug
moves. The upper side of this broadened
and_extended portion 133 of the slot has &
downward slope 134 toward the rear. When
the sear member 107 is turned to one side by
the full back pull of thetrigger, as described,
it will be in line with thisslot 133, and if they

1

"l

are in this position when the weight 21 and
bolt 3 are thrown forward the square end 52
of the firing-pin lug will first engage the sear |
and stop the firing-pin without stopping the
weightor bolt. The continued onward move-
ment of the weight causes the inclined upper
face 134 of said slot.to engage the said sear,

! on the bolt, thus turpning up

-7

axs it rides over it will push the sear down
out of enggement with the firing-pin lug.
The onward movenent of the weight while
the liring-pin is at rest will compress the fie-
mg-pin spring 50, so that by the time the sear
is depresced sufficient]ly to release the Hring-
pin the.spring 50 will be sufliciently com-
pressed to throw the firing-pin forward with
full force to ignite the primer.

The cartridges 136 are placed in the maga-

! 2ine 6 by means of a clip (not shown) in the

manner well known. The spring 137 brings
one cartridge at & time into the position shown
in Fig. 16, where its head will be encaged by
the bolt in its forward movement and pushed
into the explosion-chamber. The hottom of
the inside of the frame 2 is formed with an
inclined way 138, leading from the magazine,
so that when thecartridge is pushed forward
by the bolt the rounded end of the projectilo
in the cartridge will engage the incline and
ride up into the chamber. The passage is
made tapering, as shown in Fig. 5, so that
but one cartridge at a time can be taken from
the magazine.

The extractor is mounted on the side of the
lever 7 in such manner as to be in position to
engage in the circumferential groove 139 in
the shell whatever may be
Jever 7.
tractor consistsof a bent plateor blade 140, hav-
inga curved edge 141 tofitin the groovel39 of
the shell and having a shank 142, ‘which ex-
tends up alongside of the lever 7. A lug 143
projects from the shank 142 through an elon-
gated slot 144 in the side of the lever. .The
lever 7 is hollow ‘and contains & spring 143,
whieh is seated on said lng and exerts a yield-
ing downward pressure on the extractor.
When the cartridge is shoved into the cham-
ber, the extractor engages with yielding pres-
sure in the groove 133 on the shell. (Sce
Figs. 7 and 12.) In order to prevent the ex-
tractor from being lifted out of the circum-
ferential groove 162 near the front end of the
bolt, a pin 163 passeés down through the spiral
spring 145 and through the lug 143. It is
formed with a shoulder sufficiently far above
the lug to limit the sliding movement of the
extractor. - '

Pivoted in the frameat 146 Behind the mag-
azine is the ejector 147. (See Figs. 2, 5, and
16.) 'The rear arm 184 of the ejector is out-
side of the path of the body of the bolt, but
lies in the path of the lug 10. The forward
arm 147 is in the path of the body of the bolt
and is not engaged by the lug 10. (See Fig. 5.)
When the boltisthrown back aftera discharge,
it is engaged on its reararm 184 by the lug 10
the front end into
the position shown in Figs. 2 and 16 to engage
the shell when driven back and to eject it.
When the forward end of the ejector is turned
up, it enters a slot 187 in the lower side and
front end of the bolt, (sce Fig. 88,) so as not

the position of the .
(See Figs. 38, 38*, and 38".) Theex- 9
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to interfere with the movement of the helt. ! be suflicient to straighten out the Hange 182
Cand drive the piston lt‘u\\.ud

When the helt moves forward again, it will
engage and ride over the inclined “back of the

turnf‘d-up forward armn of the ejector and turn |
it down again out of the path of the bolt and |
hold it down until the bolt is again foreed rear- |

ward.

In the modification shown in Fig. 54 the
plunger27is made withoutany perforation for
the passage of the firing-pin.  Iustead of hav-
ing the end of the firing-pin come in direct
contact with the primer it strikes the rear end
of the plunger in the forward movement and
drives the plunger forward, the plunger being
formed with a reduced end or boss 150, which
strikes and explodes the primer.

In Figs. 55 and 56 are shown the preferred
form of cartridge, which issomewhat different
from that shown in the other figures, and also
asomewhat different form of weight and bolt
which are adapted for use with the cartridge.

" The primer 170 is held in a cupped-out plug
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or piston 171, which is in the recess 172 in the
head of the cartridge 173, and which extends
back flush with the rear end of the cartridge-
head 174 before the ignition and is driven
rearwardly by the explosion, so that when it
drives the plunger 175 rearward the forward
end of the plunger will be driven back inside
of the bolt 176 and the piston 171 will follow
the plunger and project inside of the bolt,
while in the form shown in Figs. 4 and 54
before ignition the primer is in the bottom of
the recess 151 in the head of the cartridge and
the plunger 27 extends into said recess, and
when the cartridge is exploded the rearward
movement of the plunger is limited by the lug
28, so that when in its most rearward position,
as shown in Fig. 12, the forward end of the
plunger is flush w1th the end of the holt
and the rear end of the primer is flush with’
the end of the cartridge-shell. In the form
shown in Figs. 55 and 56 the plunger 175 is
formed with a shoulder 177, which engages
with the shoulder 181 on the bolt to limit the
rearward movement; but instead of being re-
duced again at its torwmd end, as in P)o' 4,

so s to enter the recess in the head of the car-
tridge, the full breadth of the plunger extends
to the forward end and covers the end of the
recess 172 in the cartridge.  The serew-bush-
ing 30 of Figs. 4 and 54 is omitted, and there

isno need for the spring-clamp 36 for connect--

ing the plunger with the weight. In orderto
prevent the plunger from sliding out of the
bolt into the chamber when there is no car-
tridge in the chamber, the plunger is formed
with a groove 178, into which extends a pin
179, the groove 178 being of sufficient length
to permit the proper movement of the plun-
ger in the operation of the gun. The piston
171 is held in the cartridge by the inner end
being crimped, forming a flange 182 against
the shoulder 183 at the inner end of the head.

‘When the cartridge is exploded, the force will

[
|
i
|
|

The operation of the fivearm is as follows:
Assmine that the magazine s empty and the
bolt is locked, as shown in Figs. T and 4. and
no cartridge in the chamnber, although one is
shown in the chamber in Fig. 4. To fll the
magazine, the bolt is unlockerd by grasping the
hamdle 13 with the hand and turning tﬁw lever
7 up out of the noteh 8 and tlnmwh the in-
clired portion 16, then pullmw the lever hack
as far as it will go, carrying the bolt, weight,
and firing-pin, and' compressing the spring
135. The bolt as it slides rearward will en-
gage with and ride over the inclined front face
127 of the sear member 107 and push it down,
rocking the entire sear on the horizontal pivot
114. The bolt will be held in this position
by the end 185 of the carrier 186 until the clip
which holds the cartridges is inserted. Then
the clip will hold the bolt back until the
clip is pulled out, leaving the cartridges in
the magazine. The bolt is then pushed for-
ward and the lever 7 is turned down again
into locking position.  Asthe Lolt moves for-
ward its front end engages the rear end of
the uppermost cartridge in the magazine and
shoves it into the chamber of the b.mel the
flange of the extractor 140 engaging in the
groove of the cartridge, as alread v described.
This will bring the par ts into the position
shown in Fig. 4, the gun now bemglead\, for
firing, the hook 90 of the tumbler- resting on
the upper side of the lug 126 of the scar 107
and the firing-pin spring 50 compressed. As
already stated, one cartridge only may be
fired at each pull of the trigger, or all in the
magazine may be fired by a single pull, ac-
cording to the extent it is pulled. For con-
venience of designation the former is termed
the * semi-automatic” and the latter is termed

the ‘‘automatic” firing. Inthesemi-automatic

operation by pulling the trigger part way
back one cartridge is fired, the shell ejected,
and another cartridge is pushed into- the
chamber; but another cartridge will not be
fired until the trigger is released and again
pulled In the automatic operation by pull-
ing the trigger full back the firing-pin is au-
tomatlcallv “released and thrown forward si-
multaneously with the locking of the bolt, when
the bolt moves forward and inserts the second
cartridge after the first -cartridge has bheen
fired. The semi-automatic operation will be
first described. The trigger is pulled back
until it encounters the foot of the incline 105

70

75

85

(184

100

120

on the spring 101, compressing the trigger-

spring 85 and pulling down the tumbler 89,
whose hook 90 is already in engagement with
the lug 126 of the sear, thereby rocking the sear
on its horizontal pivot and pulling the mem-
ber 107 down out of engagement with the lug
51 of the firtng-pin, the forward end of the for-
ward sear member 106 rising into the slot 117.
The spring 50 then drives the firing-pin for-
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waed asminst the primer and the cartridge is
explodad,

enged from thelug on the living-pin the spring

120 forces the rear member 107 hackwrd as

5 faras the elongated slot 1 permntound rocks
the entire sear on its horizontal pivar in the
reverse direction to the previons socking
bringing the forward end down and the renr
end up, as shown in Fig. 12, The scar mem-
ber 107 is now too farhack for the haok Hito
engage the upper side of the Juge 26,7 The
explosion forces the primer 32 rearwanlly
in the chamber 1510 which acts as a piston.
and therely alco drives violently hackwanrm
the plunger 27, whose forward em! = i con-

“tact with the primer.  The rearward move-
ment of the plunger earvieswith it the weighit
21. . The plunger snd primer arve brought tos
snddou stop by the hoss 28 on the plunc?u'
coming in contact with the shoalder 152 at the
rear end.of the chamber 29 in the bolt. " The
Jmpulse given to the weight by the mavement
of the plunov: causes tho (hqen«ra&rement of
the spring-clamp 36 from’the groove 38° and

o

]

20

‘2% thf\ weight cuntinues to shoot rearward, ca,rrv-:

ing w ith it the firi ing-pin. The lug 51 on the
firing-pin“will engage the inclined front face

127 of Lhe searand ride over it, turning down
the seal until the lug has passed Then the

-30 spring 120 will throw it up again., Thé'in-
clined edge of the slot 43 in the extensmn-
collar 39 of the weight permits the diséngage-
-ment of the w ught from the holt, the licok
72 heing. pushed uyy into the hole 74 as the'in- |
- 35 <clined cdu‘e rides under it.” The head of the
hook engages with the edge of the hole'and
‘prevents the key 71 from being pu]led out of
the bolt-bushing 17 by the welght “Therd is
1o movement of the. bolt until the weight has

10 moved rearward far enough for the lugs 220 |

engage the spiral pro;ectlom 23 in the interior
The weight
.21 being prevented from rot,ary movement’ by :
- the- Iucr 155,. which slides in gunde«grooves 159
 being ro-’
tatable, the cont.mued réarward movement of

of the bolt, as shown in Fig. 12.

45 -in the alr-cylmder 4, and the bolt 3

‘the weight will ‘cause the lugs 22 to traverse

~the spnal projections 23 ‘and ‘turn the bolt !
through anare equal to that of the spiral pro-71,

50, ,lbctlons, whieli is sufficient to turn the lever

T up out.of the notch 8 as far as the ‘oblirque
" This brings'the !
- parts into the position’ shown in Fig. 13, the'{
sspring 20 forming a cushion between thet
55 -weight and Dolt, domw away with the d(\slrulc-’
The-

passage 16 out of the notch.

tiveeflects due toa too solid metal hlow. -
-bushing 17 being fast to the bolt and forining a
part-of .the bolt, also turns withi it and brings -

the secrment-!muers 45 and 46 into the‘gmsi‘- :
The
oblique sice 25 of the noteh in the frmne now

6o tions. shown in dotted lines in Fig. 13.-

- permits the bolt to mwove longitudinally, as

well as causes it o move rotatally under the

. impulse given when the lags 22 of the weight
65 strike the spring 20.  The bolt is turned far

Assoon as the sear beeonmes disen-

14

‘

o

Depaugh to baviag the fanges 0 1o inio aline-
nrnt with the grooves Toas shown in Fig.
1S, the lever T being lifted oat of the noteh 8
into abinement with the fongiteling] <lot 12
1w the frinme and the segment-lingers 45 46
are bromeht around into the position shown m
Fieo Bh - The ot will have moved fongita-
dinsdly asdistnee equal to the length of the
hase-line of the ohligue side 26, eareying with
it the pluneer 27 and empty shell, (See Fig, 7
(4.} The bolt ix now ree toanove with the
weight, and they continue the rearwind move-
ment withont ehiangeof their. relative posi-
tions until thedisk 36, which forms the rear
eid of the weight, strikes the ap;'mu 135 in
the rear-end of the air-cxlinder, as in Kig. 15.
The resirward-movement:of - the weight and
holt ‘compresses the airin the ey hndm' 4, aud
the force of the blow of- the weight against
the. qunnw 135 compresses it as shown in
Big. 16 < Assthe movenientof the weight is
ehecked cthe  holt - telescopes. back: onto the
weight; dnd::the: scament-fingers. 45 and 46
telescope onto thew ewht, extension-collar 39,
‘as shown “in’ 'Fig: 16; as. far as the shoulder
‘415 butthe Lolt! has tarned, on its axis. far
enoutrh tivbring the fingers 4.) and 46 entirely
“out ofi: alinenient svith: the cam-slots 42 43, so
‘thut the énd .of  the: Gnger 45, strikes against
the shoulder 41:a/little above. thc entrance to
“tlieslot 42 asviewed: in. Fig. 29, and" thc end
fof: finger 16 strikesithe shouldcl 41 a little
belm\ tho entrance:; to slot 43 A8 A 'ewvd in
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fua-e ’fulh telost-ope untll the wewht ;~. tm nod 100
'ih“‘hth’ in the reversedlirection on its nxis on
l;he forwhrd movement; aswill be hercinafter
‘oxplained:: = Thé:loose ht.,()f the threads of the
‘bushing: 17:witht thie’ threads of- the bolt 3,
aireadv described,ireduces the shock when tog
‘the ends-of ‘the: fingers 45 and 46 strike the
stioulders 41z While: ithe hole telescopes: unto
‘the weight; as shown in Fig. 16, the hook 7
on tlie sprmtr-kev A1 will ride ipon the dnm- .
bered-end of ‘theicollar 39, thence hack until t1o
it drops into: the entrance to the diagonal
‘grooved slotiT3. In:the micantime the empty
shell has been brought into cngagement with
"the ejector:147:hy: the le.u'mu{i movement of

‘the bolt-and bec,n thiown out.  The expan- 115
sion'of the spring 135 and the expansion of

the air which ‘was compressed by the rear-
wiied mvvement 6£ thie welght and holt drives

the weight and bolt: ferward again.  On the
'el)oum] movement-the bolt and weight will 120
nmintain the same relative position. as shown
‘in‘Fig.: 18, until the lever 7 on the bolt reaches

the dmgonai entrance to the noteh 3. When

the lover: 7 engdges'-the inclined wall 26, it
will 'be guided down. the incline, turning the 125
“holt - the-same distance that it was turned by

the ineline 25 when moving in the reverse di-
rection.  ‘This tarning movenent is suflicient
to-hring-the hook (2 of tha key throueh the
i circumferential portion of the slot 73 in the 130
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" the same position as shown in Fig. 4.

‘hock 90 will snap up onto the lug 126 again,

10

weight extension - collar 39, (shown in Fig. !
31,) and brings the long inclined side of the
finger 45 into engangeément with the long in-
clined side of the slot 42 and the inclined side
of the finger 486 into engagement with the in- |
clined side of the slot 43. The inclined faces
act as cams, and as the bolt has been brought
to the end of its forward movement by reason
of the lever 7 engaging the forward vertical
wall of the notch 8 the continned onward
movement of the weight will by reason of the
engagement of the cam-faces of the fingers
4546 with the inclined sides of the slots 4243
cause the bolt to turn and bring the lever 7
down into the bottom of the notch'8. The
wedge portions of the fingers 45 46 will tele-
scope into the slots 42 43 and the hook 72 will
ride along the inclined slot 73 and come into
The
wedge or cam ends of the fingers 45 46 there-
fore do the work in reverse order on the for-
ward movement of the bolt that the spiral
projections 23 did on the rearward movement.
The weight moves forward until the front end
engages the plunger. In the forward move-
ment of the weight just described the lug 51 on
the firing-pin engages the rear side of tie sear
member 107 and pushes it forward to the limit
of the elongated slot 119. When the sear mem-
ber 107 has moved as far as permitted by the
slot 119, it will stop the forward movement of
the firing-pin, while the weight continues to
move and compress the firing-pin spring 120.
All this will practically occur so quickly as to
be done before the trigger is released after be-
ing pulled. When the trigger is released, the

as already described. The forward movement
of the bolt will bave pushed down the ejector
147 and pushed another cartridge into the
chamber, and the gun isnow ready for another

In the automatic operation the trigger is
pulled back as far as it will go, engaging the
incline 105 on the spring 101 and bending the
spring to one side as it is pulled clear back.
The inclined face 98 on the side of the hool 90
engages the inclined shoulder 130 on sear mem-
ber 107 and turns the sear member 107 on its
vertical pivot 108 into the path of movement
of the inclined top 134 of the slot 1383 in the

weight extension-collar 39, so that while the |.

firing-pin is intercepted Ly the sear enough
for the firing - pin spring to be fully com-
pressed, yet the sear is in the meantime being
gradually pushed down by the inclined face
134, and by the time the bolt is in the locked
position the sear will be entirely disengaged |
from the firing-pin and the now-compressed |
firing-pin spring 50 will drive the firing-pin
forward and ignite the primer in the manner
already described. The automatic action will
continue until the cartridges are all fired, pro-
vided the trigger is held back.

If it is desired to set the gun at safety ‘

783,

b pin behind the sear.

770

when loaded, the operation is as follows:
Turn the lever 7 up by hand far enough to
turn the bolt sufficient to cause the hook 72
of the key 7! to traverse the spiral groove
3, Fig. 31, and thus move the weight rear-
ward,
the notch 8, the bolt is of course partially ro-
tated. ~ This turnstheslot 117 in the bushing
17 out of position to receive the arm 114 of
the sear and brings the slot 118 down into po-
sition to admit the sear-arm 114. Otherwise
the trigger could not be pualled to set the gun
at safety. (See Fig. 26.) As the rearward
movement of the weight carries with it the
disk 56, which forms the rear abutment for
the firing-pin spring 50, the tension of the
firing-pin spring will be relaxed. After the
lever 7 has turned the bolt far enough to move
the slot 117 out of alinement with the forward
arm 115 of the sear the trigger should be pulled
Jupon, so that when the slot 118 comes into
alinement with said sear-arm 115 the trigger
will move far enough to depress the sear out
of engagement with the firtng-pin and allow
the firing-pin to fly forward; but the firing-
pin cannot strike the primer, because the
weight which limits the travel of the firing-
pin 1s not in its most forward positjon. As
soon as the firing-pin is moved forward the
sear will be thrown up and back by its spring.
The lever 7 should be turned down into the
notch 8 to lock the bolt. To make ready for
firing after being placed at safety. the opera-
tion is as follows: Without touching the trig-
ger turn the lever 7 by hand, as in setting at
safety, causing the hook 72 to traverse the
camway 73,thus moving the weight and tiring-
pin far enough to bring the lug on the firing-
The sear will be pushed
down by the lug on the firing-pin in the rear-
ward movement, and when the lug has passed
over the sear the sear will Le thrown up by
its spring into position to intercept the lug.

‘Now turn down the lever 7, thus causing the

hook 72 to retraverse the camway 73, bring-
ing the weight forward. The forward move-
ment will cause the lag on the firing-pin to
engage the sear and hold the firing-pin while
the weight completes its forward movement,
thereby compressing the spring 50, and the
gun will now be ready for firing.

Whet we claim is

1. Inbreech mechanism for firearms, a holt
which is both slidable and rotatable, mechian-
ism for locking the bolt, a plunger located
and movable within the head of the bolt, a
weight which is slidable in relation to the bolt
and is actuated by the plunger to unlock the
bolt, a firing-pin carried by the weight and
movable longitudinally with relation thercto
and a f(iring - pin spring whose ends .abut
against said, weight and Hring-pin, substan-
tially as deseribed.

2. In hreechmechanism for firearims, a holt,
mechanism for locking the bolt, a longitu-

When the lever 7 is turned up out of
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dinally-apertured plunger located in the head 1 ing enenged by said weight and unlocked after

of the bolt. said Lolt having a shoulder
which forms a rigid stop Lo limit the rear-
ward movement of the plonger, a slidable
weight which is actuated rearwardly by the
movement of said planger, a firing-pin car-
ried Dby said weight and slidablo therein and
in its forward movement passing through saidl
plunger, and mechanism actuated by the rear-
ward movement of said weight to disengage
the locking mechanism of the holt, substan-
tially as described.

3. In breceh-operating mechanism for fire-
arms,a bolt,aslidable weight,a plunger located
and movable within the hearl of the bolt to ac-
tuate the weight whenthe planger moves rear-
wardly. a firing-pin carried by said weight and
slidable with relation thereto, and a firing-pin
spring one end of which abuts against said
firing-pin and the other end of which abuts
against said weight, substantially asdescribed.

4. In breech mechanism for firearms, a bolt,
mechanism for locking and unlocking the bolt,
a longitudinally-apertured plunger movable

in the forward end of the bolt, a weight hav-
! the movement of the weight turns the boltand

ing a sliding movement with relation to said
bolt, means for preventing rotation of said
weight, a firing-pin which 1s carried by said
weight and is_slidable therein and in its for-
ward movement passes through the aperture
in said plunger, said weight being actuated
by said plunger, and cam connections between
the weight and bolt whereby the movement
of the weight turns the bolt and unlocks it
after an initial movement of the weight, sub-
stantially as described. ‘
5. Ina breech-operating mechanism for five-
arms, a bolt.a slidable weight, a firing-pin
carried by said weight and slidable with rela-
tion thereto, a firing-pin spring carried by

saitl weight. mechanism which throws forward-

the weight and bolt and held spring, mech-
anism which raises the tension of thefiring-pin
spring during the said forward movement,
mechanism which prevents forward movement
of the firing-pin with relation to the saidbolt
and weight until the Dolt and weight have
completed their forward movement, and mech-
anism for releasing the tension on the firing-
pinspring after the completion of said forward

?
x

!

i

movement of the bolt and weight whereby -

the firing-pin is thrown forward with relation
to said bolt and weight, substantially as de-
seribed.

6. Inhand-operatable hreech mechanism for
automatic firearms, a bolt which is both slid-

an initial movement of the weight and then
Jriven rearward, substantailly as deseribed.

7. Iu breech mechanism for firearms, a bolt
which is both slidable and rotatable, n weight
which is slidabe in sald bolt, means for pre-
venting rotation of the weight, cam connec-
tions between said weight and bolt whereby

the movement of the weight turns the holt, a

firing-pin carried Ly said weight and slidable
thercin, a shoulder on said weight which limits
the forward movement of the firing-pin, and
a longitudinally-apertured plungerlocated in

70

75

the head of the Lolt through which the firing- |

pin passes and which actuates the weight, sub-

; stantiallv as deseribed.

8. In breech mechanism.for lirearms, a boit
which is both slidable and rotatable, means for
locking said Dolt- by turning it in one direc-
tion, and unlocking it by turning it in the re-
verse direction, a weight which actuates the
boltand which hasa preliminary sliding move-
ment hefore it actuates the bolt, means for
preventing rotation of said weight, cam con-
nections between the weight and bolt whereby

uiilocks it after the preliminary movement of
the weightand then drivesthe bolt rearwardly,
a plunger in the bolt-head which actuates the
weight rearwardly, an air-cylinder in which
air is compressed by the rearward movement
of the holt and weight and which causes them
to rebound forward, a detent which prevents
the bolt from completing itstelescoping move-
ment onto the weight until the end of the for-
ward movement, mechanism which at the end

8o
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of the forward movement of the bolt turns the

bolt and releases said detent and permits the
weight to complete its telescoping movement
and cam connection which further turns the
bolt and locks it, substantially as described.
9. 1n breech mechanism for firearms, a bolt,

105

a weight which-is slidable in the bolt, nicans

for preventing rotation of said weight, mech-
anism actuated by the explosion to drive the
weight rearward, cam connections between the
weight and bolt whereby the movement of the
weight turns the bolt and unlocks it after an
initial movement of the weight, mechanism
whieh prevents the bolt from moving during
the initial movement of the weight, mechan-
anism which is actuated by the rearward move-

* mentof the weight to release the bolt, aspring-

b

able and rotatable, a hand - lever attachied to

said bolt by which the bolt ean he operated in-
dependent of the automatic mechanisis, a
plunger movable in the head of the holt, 2
weight having a slidable movement in said
Lolt, means for preventing rotation of said
weight, a firing-pin which is carvied by said
weight and is shidable thercing <aid weighit be-
ingactuated by the plongeronnd said bolt Le-

cushion in the bolt for the weight at the end
of its rearward movement relative to the bolt,
the impulse of the weight causing the bolt
when released o also move rearwardly, sab-
stantially as deseribed.

140, Inbrecelymechanism for firearms,abolt,
a weieht which actuatés-the bolt, and a cush-

“ion one end of which abuts against the bolt

andd the other end of which receives the im-
paet of the weight in its rearward movement
and teansmits the impulse to the Lolt, sab-
<tantindy as deseribed,
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11.
which is hoth shidable and rotatable.
which extends rewrwardly farther
bolt and whieli is slidable in relation to said

aoweight

holt and shidable with said bolt, mechanism

which prevents said weight from turning,
méehanism which locks said bolt by turning
the holt al the end of its forward jmovement,
mechanism which prevents the bolt from mov-
ing rearwardly as far as the w eight and which
pnuents the weight from completing its for-
ward movenient with relation to the bolt until
after the Lolt has complotcd its forward move-
ment. mechanism which partially turns’ the
boltbe hu e it completes it forward movement
and reldases “the detent between’ the weight
and bolty and cam’cbnnéction Letweer smd
uu«th and bolt whereby the forward’ ‘move-
ment of the weight after the bolt. has'comi-
ph-tul |l~ forward movement will turn’ the bolt
1nto ‘thi lod\ed posmon. subst«mt]ally as de-
ser lbed :

Tra) In lireech mechanism for fnearms, abo]t
which is both'slidable and rofatable, d-weight
which ‘extends rearwardly throGgh 'said’ bolt
and which is slidable both’ together with and
relatively to said bolt, mechamsm which pre-
vents said weight from turmng, mechanism
wluch locks sald bolt by t,urmng it at the end
of its forward ovement, a ‘stop which pre-
vents siid. bolt from moving rear wardly as far
as the ‘weight and which also prévents ‘the

‘weight”’ from completmor its" forward ‘move-

ment ds 'soon as the bolt, mechanisin which
partially turns the. Lolt before theend of 'the
forward movement to, disengage said stop. and
cam connectlons between said bolt and weight
which are brought into engagement with each

other by the sald partial turning of ‘the bolg

whereby the continued movemeént ' of ‘the
weight will turn the bolt still far ther and lock
it, sul;xtfmtmllv as described. :

13. In breech mechanism for firearms,'a bolt
which is bothyslidable and rotatable, a weight
which extends le'uwwudlv through said - bolt
ani which is slidable bath tog,ether with and
|ol(ltlvelv to said’ bolt, niechanism whicl- pre-

vents said weight hom turning, mechanism

whichdrives s.ud weight rearwardly inadvance
of the bolt, projections on said weight and bolt
which engage cach other and prevent the rear
end of thc l)olt frommoving rearwardly as far
as the rear end of the wewht and which causes

ti¢ bolt to complete its “forward movement

hefore the weight, cam projections on the bolt
and catnways on the weight adapted to said

cam projections, mechanism which partially
turns said bolt duting its forward movement
and brings said eam’ projections into engage-
ment mth said camways, whereby the con-

the holt has completed its forward movement
will tuirn the holt, and mechanism which is
Lrought by the turning of the bolt into posi-
tion Lo lock it, substuantially as described.

In breech mechantsm for lirearnis, a bholt

than said

‘tinued forward movement of the weight after |
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o nchreech meclimiszimg Iol [rearms,aholt
which s hoth ' slidableand rotatable, abushing
havinga limited longitudinal movementin saiel
holt, means for locking the holt by turning 1t
in one direction and unlocking it by turning
it in the reverse ilirection, a \vowh(, having a
sliding moveément with 1(:!.1L|on to shid bolt,
means for preventing rotation of said weight,
cafm’ connection -hetween -said bolt and said

‘welght which turns the bolt in one direction

on the rearward movement to unlock- the
bolt, and ®ani connections between said bush-
ing and said weight to-turn the bolt in the re-
verse direction to lock it on the forwax d move-
ment, substdntiallyas described.

A5 Td breech ‘mechanism for ﬁroarmq a bolt,
aweight ‘which'i is slidable with relation tothe
bolt and ‘aétuates'the bolt, a firing-pin carried
by said’ wewht and shdable relam vely thereto,
a firing-pin’ spring; ‘means -for driving ‘the
welghb ‘and” bolt forward ‘g sear which en-
gages ‘the firingpin’ béfore the weight com-
pletes its" forward 'movement; the firing-pin
spring being'compressed by the movement of
the weight, after the firing-pin stops, the sear
being movable both: vertically and laterally,
a sear-sprmg. anincline‘on said weight which
engagés the sear-ahd moves it out of engage-
ment witli"‘the firing-pin ‘by the same move-
merit that"compresses the firing-pin spring
the ‘sear-being normally out of the pgth of
Said mclme“'a triggerand a tumbler- pwobed
thereto which ‘enigages the sear having engag-
ing sarfaces which if the trigger be pulled a
certain distance will move the sear into the
path of said in¢liné so that the said incline will
on the forward movement -depress the sear
out of engagement with the hrmg-pm lug, sub-
stantially as:described. - :

16.7In breech mechamsm for hrearms, a lu'
ing-pin;-asliding carrier for the firing-pin, the
firing-pin and' carrier having a longitudinal
movement’ w1th ‘relation to each other, a fir-
ing-pin 'spring, means for. driving - the 'said
carrier forward ‘4 sear which enaages the
firing-pin’ before the carriér completes its for-
ward movemént, the: hrlng-pm spring being
compressed ‘by the continued movement ot
the carrier, a -sear-spring, an incline on said
carrier which engages the sear and moves it
out of engagement with the firing-pin by the
same movernent that-compresses the firing-
pin spring, the sear being normally out of
the path of said incline, and a trigger which
engages the sear and if the trigger be pulled
a certain distance will :move the sear into
the path of the incline so that the said incline
will on the forward movement depress. the
sear out of engagement with the firing-pin
lug, substantially as deseribed.

17. In breech mechanism forfirearms, a fir-
ing-pin, u trigger, u sear, a tumbler which is
pivoted to the trigger and eagages with the
sear and is actuated by the trigger to pull the

: sear down out of engagement with the liring-
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pin, a firing-pin spring, a sear-spring, mech-

anism actuated by-the explosion to drive the.

firing-pin rearward past the firing position, a
sliding carrier for the firing-pin which has a
sliding movement with relation to the firing-
pin and compresses the firing-pin spring, and
an incline on said carrier which if the trigger
is pulled a certain distance will engage the
sear and depress it out of engagement with the
firing-pin, substantially as described.

18. In breech mechanism for firearms, a bolt
which is both slidable and rotatable, a slidable
weight within said bolt which turns said bolt
and drives it rearwardly after an initial move-
ment of its own and has a sliding movement
relatively. to said bolt, means for preventing
rotation of the welght. a firing-pin carried by
said weight and having a sliding movement
relatively thereto, a firing-pin spring which
abuts against the firing-pin and said weight,

projections on said weight and bolt which en-.

gage each other and prevent the bolt from
moving rearwardly as faras the weight moves,

and hold them apart, mechanism which for,ces,

the bolt and weight forward again, a sear
which engages the firing-pin on its forward
bound before the weight stops, mechauism
which turns the bolt and releases the weight
so that the weight continues to move forward
after the firing-pin has stopped and thereby

. compresses_the firing-pin spring, and a trig-
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ger which actuates the sear to release the ﬁr-
ing-pin, substantially as described.

19. In breeth mechanism for firearms, abolt
which is both slidable and rotatable, a slidable:
weight within said bolt which turns said holt:

and drives it rearwardly after an initial move-
ment of its own and has a sliding movement
re]atwe]y to said bolt, means for- preventing

-rotation of said weight, a firing-pin carried by

said weight and having a sliding movement

relatively thereto, a ﬁrmg—pm spring which |
abuts against the firing-pin and said weight, .

projections on said weight and bolt which en-
gage each other and prevent the bolt from
moving rearwardly as far as the weight moves

and hold them in that relative position until .

the bolt completes its simple forward move-
ment, means for driving the bolt and weight
forward, a sear which engages the firing-pin
on its forward bound before the weight stops,
mechanism which turns the bolt and releases
the weight so that the weight continues to
move forward after the firing-pin hasstopped
and thereby compresses the firing-pin spring,
the sear being movable both vertically and
laterally, a sear-spring, a cam on said weight
which is adapted to engage the sear and move
it out of engagement with the firing-pin by
the same movement thaf compresses the fir-
ing-pin spring, the sear being normally out
of the path of said cam, a trigger and a tum-
bler pivoted thereto which engages the sear
and if the trigger be palled a certain distance
will move the sear into the path of said eam,

*and thereby cause the repeated firing without
‘again releasing or ‘pulling the trigger, sub-

stantlallv as described.

90. In & firearm, a receiving-frame, a slid-
able bolt, aslidable weight; a firing-pin carried
by the weight, a c,vlinder mounted on the frame
into which the weight and bolt telescope in
their rearward movement, a bracket secured
to said frame,a trigger, a trigger-spring one
end of whichrests onsaid bracketand the other
end of which bears up against the head of the
trigger, a block to which ‘the trigger is pivoted,

said block being held in a slot in the frame by
the pressure of the trigger-spring on the trig-
ger, a lug on the cylinder which engages ,with
the block to prevent rearward movementof the
cylinder, a'lug on the frame which forins a
pwot-bearmg for the trigger when the trigger
i$ turned  forward of its normal posmon,
hook on the under side of the said cylinder,
a slot in the frame having a hook with which
the hook on the cylinder engages, said trigger

and pwot-block being removable by pushing

the trigger forward on its pivot, and the cylin-

“der being slidablé: rearwa,rdlv and movable

upwaxdly to disengage the cylinder from the
frame, whereby the cylinder, bolt, weight and
firing-pin may all be removed and separated

“without the use of tools,'substantxallv as de-

seribed,
* 21 Inbreech mecham%m for ﬁre&rms, abolt

.which is slidable and’ rotatable, a . slidable

weight driven rearwardiy by the’ explosion,
means for preventmg rotation of the weight,

‘cam connections between the weight.and the

bolt whereby the movement of the weight un-
locks the bolt and then drives it rearward,

-a screw-bushing which is screwed into the rear

‘end ‘of said bolt, the bolt and bushing being-
so threaded as to allow & slight iongxtudmal

play with relation to each other, the inner--
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end of the bushing forming a shoulder, a .-

spring between the inner end of said bush--
ing and a shoulder on said bolt which forms"
a seat for said bushing and which also forms

aspring-seat for a projection on thesaid weight

when said weight moves rearwardly and actu-

ates the bolt, substantially as described.

22. In breech mechanism for firearms, a bolt
which is both slidable and rotatable, a weight
which is slidable in said bolt, means for pre-
venting rotation of said weight, cam connee-
tions by which the movement of the weight
turns the bolt after an initial movement of
the weight, a spring-key in said bolt projeet-
ing into a cam-groove in said weight, said
key having a lug which engages said weight
and maintains the weight and bolt in proper
connection until they are separated by the
explosion, substantially as deseribed.

23. Inbreech mechanjsm for firearms, abolt
whichi is both shdable and rotatable, a wewhb
which ‘is slidable in said bolt and projects
rearwardly through said bolt, a bushing in
the rear end of said bolt having rearwardly-
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extending segmental cam-lingers, a collar on !

the rear el of said weight having cun-slots

in the periphery with which said segmental :

ingers engage, a spring-key which tits in |

grooves in shid collar and hushing, a lug on
suid key, and a cam-groove in said collar with
which said lug engages to maintain the said
bolt and weight in proper connection until
they are separated by the explosion, and a
hole in one of said segmental fingers to receive
the rear end of said spring, substantially as
described.

24, Ina firearm, a receiver, a bolt which
slides in said receiver, a lug on the side of the
bolt, an ejector pivoted to the receiver having
one arm which projects into the path of the
bolt but not into the path of the lug and
another arm which projects into the path of
said lug but not into the path of the bolt, the
rearward movement of the bolt causing the
said lug to engage one of said arms and turn
the other arm up into position to engage and
eject the shell, and the forward movement
of the bolt engaging said ejector-arm and de-
pressing it and raising the other arm, sub-
stantially as desoribed.

25. Inbreech mechanism for firearms,a bolt,
a hollow arm projecting from said bolt, an
extractor carried on the side of said arm and
having a lateral projection which projects
through a slot in the side of said hollow arm,
and a spring which holds the extractor under
tension, substantially as described. )

26. Inbreech mechanism for tirearms,a bolt,

a hollow arm projecting from said bolt, an ex-
tractor carried on theside of said arm and hav-
ing a lateral projection which passes through
a slot in the side of said hollow arm, a pin in
said hollow arm which engages said lateral
projection to limit the movement of said ex-
tractor, and a spring in said hollow arm which
bearson said projection and holds the extractor
under tension, substantially as described.
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27. In breceh mechanism for firearms.a holt,
a slidable weight which actuates said bolt,
means for preventing rotation of said weight,
atiring-pin carried by said weight, cam con-
nections between said bolt and weight by
which the weight turns the bolt to unlock it
on the rewrward movement and to lock it at
the end of the forward movement of the bolt,
means which prevent the weight from com-
pleting its forward movement until after the
bolt has been turned into its locking position,
and a stop which prevents the firing-pin from
moving forward far enough to ignite the
primer until the weight has completed its for-
ward movement, substantially as described.

28. Inbreech mechanism for firearms,a bolt,
a weight which actuates said bolt and which
extends rearwardly thereof, an air-cylinder
into which said bolt and weight telescope on
the rearward movement, the rear end of said
weight forming a piston which in its rear-
ward movement compresses the air in said
cylinder and which is driven forward by the
expansion of the air in said cylinder, substan-
tially as described. .

29. 1nbreech mechanism for firearms,a bolt,
a weight, which actuates said bolt and which
extends rearwardly thereof, an air-cylinder
into which said bolt and weight telescope on
the rearward movement, the rear end of said
weight forming a piston which in its rear-
ward movement compresses the air in said

cylinder, and a spring in said cylinder which

in combination with the compreéssed air drives
the weight and bolt forward, substantially as
described. ’ '

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

FRANKLIN K. YOUNG.
. JAMES E. SHERIFF.
Witnesses: - ‘
WiLLiam A. CoPELAND,

GrorceE P. DIkE.
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