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IMPROVEMENT IN BREECH-LOADING FIRE-ARMS.

Specification forming part of Letters Patent No. 108,869, dated November 1, 1870.

To all whom it may concern :

Be it known that I, HIRAM BERDAN, of the
city, county, and State of New York, have in-
vented certain new and useful Improvements
in Breech-Loading Fire-Arms; and I do here-
by declare that the following is a full, clear,
and exact description of the same, reference
being had tothe accompanying drawings, form-
ing part of this specification, in which—

Figuare 1 is a central longitudinal vertical
section of the breech parts of a breech-load-
ing fire-arm illustrating my invention. Fig.2
is a top view of the same. Tig. 3 is a trans-
verse section of the same in the plane indi-
cated by the line # # in T'ig. 1, and showing
the parts in the rear of the plane of section.
Fig. 4 is a longitudinal view of the sliding
breech-bolt. Tig. 5 is a transverse section of
the breech-receiver in the plane & # of Fig. 1,
showing the parts in- front of the plane of sec-
tion. Fig. 5* is a transverse section of the
breech-piece, breech-receiver, and firing-pin
in the plane indicated by theliney’ ’in Fig. 1.
Fig. 6 is a diagram of a groove in the breech-
bolt, which will be hereinafter explained.

Similar letters of reference indicate corre-
sponding parts in the several figures.

This invention relates to that class of breech-
loading fire-arms the breech-piece of which is

in the form of a sliding bolt, opening and clos- |

ing with a movementparallel, ornearly so, with
the bore of the barrel. In this class of breech-
loaders it has been heretofore difficult to ob-
tain a cartridge-shell extractor positive and
reliable in its action.

The first part of this invention consists in a
novel construction and arrangement of, and
mode of actnating,ahooked extractor attached
to the sliding-bolt breech-piece, whereby a
very effective operation is insured. This part
of the invention is illustrated in Figs. 1, 2, 3,
and 5 of the drawings.

A represents the breech-receiver, bored cen-
trally and longitudinally in the manner com-
mon to the breech-receivers of other sliding-
bolt breech-loaders, for the reception of the
sliding-bolt breech-piece B, and having in its
upper side a longitudinal opening, ¢ «, for the
passage of .the locking-projection b and han-
dle V' of said breech-piece, and from the lon-
gitudinal opening a lateral recess, ¢ d, for the

reception of the said projection when the
breech-piece is locked, the rear end, ¢, of this
recess serving as the recoil-shoulder.

The projection b is bored longitudinally .
throughout, as shown at & in Iigs. 1 and 3,
for the reception of the extractor D, the rear
portion of the bore being, made smaller, to
form a shoulder, ¢, for the bearing of the spiral
spring C, which is coiled around the extractor,
for the purpose of pressing it forward ; andin
the bottom of the front part of the bore there
is cut a slot, f, as shown in Figs. 1 and 3, for
the passage of the front part of the extractor,
which is made thicker, as shown at g, than it
is near the middle of its length; the middle
portion of the bearing being thin enough to
giveit a moderate amount of elasticity, and the
greater thickness at ¢ being to stiffen the front
portion, which terminates in the hook j.

On the back of the above-mentioned thicker
portion of the extractor is an inclined surface,
h, and above this inclined surface there is
scerewed into the breech-piece a screw, 4, which
protrudes into the bore d, and the inner end
of which forms an inclined bearing-surface for
the inclined surface I, on the back of the ex-
tractor.

The hook j of the extractor protrudes
through the front end of the projection b of
the breech-piece, and projectsbeyond the face
of the breech-piece, which is composed of a
steel plug, %, inserted and serewed into the
end of the bolt B. . .

In front of the recess ¢ d the breech-receiver
and as much of the barrel as comes inthe way
are cut away, as shown at ! in Figs. 1-and 5,
to permit the hook of the-extractor-to pass
round the exterior of the head of the cartridge-
shell as it turns with the breech-piece when
the latter is turned to be locked atter loading
the gun. :

The cartridges to beused are to have a flange
around the exterior of their heads for the hook
of the extractor to take hold of. '

The operation of the extractor is as follows:
After loading, and when the breech-piece B is
being moved forward to close the breech, the
extractor moves forward with the breech-piece
until after its hook has come in contact with
the head of the cartridge-shell and has been
partially arrested or had its motion retarded
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by the resistance of the cartridge to its fur-
ther forward movement, and until the face of
the breech-piece eomes to a bearing against
the eartridge, after which, if the cartndge is
not home, the extractor continues its forward
movement with the breech-piece until the car-
tridge has been pushed home; butin the slight
movement of the breech-piece which thus
takes place while the forward. movement of
the extractor is partially arrested or retarded,
the inclined surface of the under end of the
hook coming in contact with the head of the
cartridge causes the hook to rise high enough
to pass over the head of the cartridge-shell,
and then the spring presses forward the ex-
tractor relatively to the breech-piece. Asthe
extractor thus moves forward its inclined sur-
face I, moving in contact with the bearing-
surface of the point of the pin ¢, causes its
hook to be depressed over the head of the car-
tridge-shell, where it remains ready for the
extraction of the shell when the breech-piece
is drawn back.

In turning the breech-piece to bring its pro-
jection b into the recess ¢ d of the breech-
piece, and thereby lock it, the hook of the ex-
tractor passes freely within the cavity L

‘When the breech-piece is drawn back after
firing, the bearing-point of thie screw ¢, com-
ing in contact W1th the inclined projection &
on the extractor, acts like a wedge to press

- and hold down the hook, and theleby insure
its proper action.

In order to prevent any failurein the action
of the extractor, owing to its becoming rusted
into the bore d, or to the breakage or failure
of the spring O, the recoil-shoulder ¢, at the
rear of the recess ¢ d in the breech-piece, is
slightly beveled or rounded, as shown at ¢’ in
Fig. 2, at its junction with its longitudinal
opening a @ of the breech-piece, and as when
the hook of the extractor does not project for-
ward far enough to work over the head of a
cartridge-shell with which the face of the
breech-piece may be in contact, the rear end
of the extractor will project through the rear
end. of the projection b of the breech-piece.
This end of the extractor, passing in contact
with the beveled or rounded portion of the
shoulder e, will cause the extractor to be
pushed forward inapositive manner the requi-
site distance in the act of locking the breech-
piece.

Another part of the invention relates to the
firing-pin, which works through the sliding-
bolt breech-piece, and to the connection of
said firing-pin with the breech-piece; and it
consists in a sleeve or tubular projection
formed upon or attached to said firing-pin,
and extending over a portion of the breech-
piece, for the purposes of forming a part of
the cocking-connection between the breech-
piece and firing-pin, and of protecting such
connection, and ot prov1dm°‘ for the use of a
larger mainspring.

This feature is fully illustrated in Figs. 1
and 5 of the drawings; but its explanation

‘projects within the sleeve B2

will be further assisted by reference to Figs.
2 and 4.

E is the hammer, in the form of a long pin,
working entirely through the breech-piece B,
which is bored longitudinally for its recep-
tion. This hammer has its front portion re-
duced in size, and its front end sufficiently
pointed to enable it to serve as a firing-pin,
thereby dispensing with a separate pin or nee-

dle, and its rear end extends some distance’

through the rear-end of the breech-piece. T
is the spiral mainspring, coiled around. the
hammer within the breech-piece. To thatpor-

tion of the hammer which -extends through -

the rear of the breech-piece there is firmly se-
cured the knob or head B, which is taken hold
of to cock it when it has not been left cocked
by the act of closing the breech-piece. This
knob or head I8! has made in the same piece
the tube or sleeve E2, which is bored cylindri-
cally, to fit easily to the cylindrically-turned
exterior of the rear portion of the breech-
piece; and on the exterior of this sleeve there
is a pin, %, which is received within the lon-
gitudinal opening @ @ in the top of the breech-
receiver, and which thereby prevents the ham-
mer ever -turning .with the breech-piece. In
the bottom of this sleeve there are formed the
cock-notch y and safety-notch 2.

In the portion of the breech-piece which is-
reeceived within the sleeve B! there is cut an.

endless groove, 11 12 13 14, the form of which
is best shown in Fig. 6, whele it is 1ep1esented
as projected on a plane, though it is also, to
some extent, represented n 1‘10° 4 and in dot-
ted outline in Fig. 1. This. groove receives
the end of a pin, w, which is smewed into and
The portions
11 and 13 of the said groove which are par-
allel with the length of the breech-piece are
at a distance apart, from center to center, equal
to the distance which the breech-piece turns
to release its projections b from the recesses ¢
d-of the breech-receiver; and the length of the
longer portion, 11, which is presented in range
of the pin w when the breech-piece is turned
in position for firing, is sufficient to permit the
movement of the pin w the whole distance re-
quired for the movement of the hamwer within
the breech-piece for cocking and firing. The
portion 14 extends directly across at right
angles to 11 and 13, and the portion 12 has

its front side inclining backward from 11 to 13.

In the forward movement of the hammer to
fire the charge the pin w passes freely along
the portion 11 of the groove 11,12, 13, 14; but
when, after firing, the breech -piece 1s turned
to the left from the position shown in Fig: 2
to that shown in Figs. 1 and 3, the front side
of the portion 12 of the said glOOVe acts like a
cam on the pin w, and so draws back the ham-
mer far enough to withdraw its point within
the face of the breech-piece, as shown in Fig.
1, forward of which position it cannot advance
during thelongitudinal movementof the breech
back and forth, nor until the breech is again
turned to the right to bring its projection b
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into the recess ¢ d, and:hence there is no pos-
sibility of its penetrating or even striking the
cartridge until the breech-pieceisin a posxtlon
for it to do so without danger.

The portion 13 of the groove contains the
end of the pin w while the breech is being
moved forward to close 'it after loading,
when the hammer has been left cocked by the
act of opening the breech-piece; and the por-
tion 14 contains the said pin while the breech
is being moved to the right to secure it, when

" the hammer is in the same position.

The portion 11 of the groove also serves as a
passage for the pin w in the act of cocking the
hammer, while the breechis closed and secured.

If the hammer has not been cocked pre-
viously to the backward opening movement
of the breech-piece, it is drawn back with the
breech-piece and cocked during the said move-
ment by the front of the groove being in con-

. taet with the pin 0. )

The half-cock or safety-notch z and the
groove 11,12,13,14 are, relatively,so arranged
that, when the hammer is drawn back to the
position in which the sear entersthesaid notch,
while the breech-piece is turned to the right
in position for firing, the pin w serves as a stop
to the portion 15 of the breech-piece, which is
left within the said groove, and the breech-
piece is, therefore, effectually locked by the
act of pulling back the hammer to engage its
safety or half-cock notch with the sear.

By forming the-cock and safety-notches y
and 2 on a tube or sleeve which projects for-
ward from the head of the hammer over the
exterior of a portion of the breech-piece, the
mainspring may, if the breech-piece and tube
be of sufficient length, have its rear end ex-
tended in rear of the sear, and a greater length
of mainspring be thereby obtained.

Another advantage of the tube or sleeve is
that it covers in and protects the connection
of the hammer and breech-piece from dirt and
from the weather.

Another feature of the invention cons1st§ in
providing in-the lower part of the breech-re-
ceiver a hook or pawl, which is actnated by a
spring,and which serves the purposes of assist-
ing to jerk out the discharged cartridge-shells
after they have been withdrawn from the cham-
ber of the barrel, of preventing the sliding
breech-piece from accidentally slipping for-
ward when it is open, while the muzzle of the
gun is depressed, and of stopping the breech-
piece when it has been drawn back far enough
for loading.
1,in which H is the pawl, pivoted at the end
of its shank by the sear-pin 16, or by any other
pin, within a slot in the bottom of the breech-
receiver. This pawl has, besides its turned-up
tooth-like extremity 26, a second tooth, 27,
some distance in rear thereof. It is pressed
upward by a light spring, 17, bearing upon the
sear-spring S of the lock, which i is secured to
the hottom of the breech-receiver.

‘While the breech-piece is closed or partly
open, the tooth 26 bears against its lower sur-

This feature is illustrated in Fig..

face with a sufficient friction to prevent its
slipping backward or forward acecidentally in
case of the muzzle of the gun being elevated
ordepressed. While the tooth 26 is thus held
in contact with the bottom of the breech-piece,
the tooth 27 is barely out of contact from it;
and hence, when the breech-piece is drawn
back for reloading, the tooth 27 prevents that
26 from rising high enough to enter the notch
25, which is formed in the breech-piece imme-
diately in rear of the head of the hardened-

- steel plug k, of which the face of the breech-

piece is formed, and so allows the said head
to pass the latter tooth; but as soon as the
said head has passed the tooth 26, the notch
25 arrives over the tooth 27, and so allows the
hook to rise and the tooth 96 to enter between
the face of the breech-piece and the head of
the cartridge-shell which is being withdrawn;
and, as the continued pulling back of the
breech - piece causes the cartridge-shell ex-
tractor to continue pulling back the upper edge .
of the head of the shell, while the lower part
thereof is arrested by the tooth 26, the shell is
tripped upward and thrown out of the breech-
receiver. By the time the shell has been thus
thrown out, the back of the head of the plug
I has come in contact with the tooth 27, and
the further backward movement of the breech-
piece is arrested.

By thus providing for the stoppage of the
opening movement of the breech-piece by a
pawl, the necessity of a separate stop-pin and
for cutting a groove in the breech-piece of the
said pin to work in, and consequent weaken-
ing of the breech-piece, is obviated. The said
pawl, operating to assist in throwing out the
cartridge-shell, obviates the necessity of cut-
ting the groove in the sliding breech-piece,
which is necessary when a fixed tooth is nsed
for the same purpose.

‘When the breech-piece is closed, the beveled
back of the tooth 26 allows the head of the plug
I to depress it easily without obstruction to the

.movement of the breech-piece.

In Fig.1of the drawing, Vis the sear, work-
ing in a slot in the bottom of the bleech Te-
ceiver on the pin 16, and having its operating-
point 19 extended rearward a cons1(1e1 able dis-
tance from the said pin, and having below the
said operating-point, and some distance nearer
the pin 16, a noteh, 18, for the reception of the
trigger T, which is in the form of an inverted
letter L, and has a long upper arm extended
forward from the pin 20, on which it works.

Thesear-spring S, whichis attached tothe ex-
terior of the bottom of the breech-receiver, press-
ing against the trigger, and acting through
it npon the sear at a point much nearer the pin
16 than the operating-point 19, produces com-
paratively little pressure upon the sear, and,
consequently, causes it to produce very little
friction on the sleeve E? during the drawing
back of the hammer; but, as the trigger is
acted upon by the sear-spring mnear the ex-
tremity of its long upper arm, it requires to be
pulled with considerable force to make it with-
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draw the sear from the notch in the sleeve of
the hammer.

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

1. The combination of the inclined surface
I on the extractor, the bearing ¢ in the breech-
piece, and thespring C, apphed totheextractor,
substantially as herein described.

2. The combination of the extractor, having
its rear end capable of protrusion through the
part of the breech-piece within which it is ap-
plied, and the inclined or rounded surface ¢ on
the breech- -receiver, substantially as and for
thie purpose hel ein described.

3. The sleeve E? on the sliding pin-hammer
or firing-pin, extending forward over a portion
of the sliding-bolt breech-piece, substantially
as and for the purpose herein described.

4. The yielding pawl H, constructed with
two projections, 26 and 27, and operating sub-
stantially as herein descrlbed for the two pur-
poses of assisting to throw out the cartridge-
shells and stopping the breech-piece.

H. BERDAN.
Witnesses:

THEO. G. BELLIS,
ARTHUR DUNLAP.




