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UNITED STATES

PATENT OFFICE.

HIRAM BERDAN, OF NEW YORK, N. Y., ASSIGNOR TO THE BERDAN FIRE
ARMS MANUFACTURING COMPANY, OF SAME PLACE.

IMPROVEMENT IN BREECH-LOADING FIRE-ARMS.

Specification forming part of Letters Patent No. 51,991, dated January 9, 1866,

Zo all whom it may concern

Be it known that 1, HIRAM BERDAN, of the
city, county, and State of New York, have in-
vented certain new and nseful Improvements in
Breech-Loading Fire-Arms; and I do hereby
declare that the following is a full, elear, and
exaet description of the same, reference Leing
had to the accompanying drawings, forming
part of this specification, in which—

Figure 1 exhibits a longitudinal section of
the brecch-receiver and portions of the stock
and barrel, and a side view of the breech and
lock of a breech-loading fire-arm constructed
according to.my invention, showing the ham-
mer down. Iig, 2 is a view, of similar char-
acter to Kig. 1, of the receiver, part of the bar-
rel, the breech, and the lock, but showing the
hammer cocked. Fig:3 is a top view corre-
spouding with Fig. 1; and Fig. 4 is a trans-
verse section in the plane indicated by theline
rxin Tig. 1. Fig.d is a side view of the
breeeh.  Fig. 6 is a side view of the independ-
ent brace by which the breeeh is partly sup-
ported at the time of firing. Fig. 7 is a simi-
lar view to Tig, 2, bat shows the parts in dif-
ferent positions.

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

All breech-loading fire-arms heretofore con-
structed for the use of metallic cartridges with
hollow flanged. heads have been defective in
one respect—rviz., that in firing them the heads
of the cartridges have been very liable to burst
or be blown oft, or to bulge outin such manner
as to render it very difficnlt to open the breech,
This has . been generally owing to variations
in the thickness of the flan ges of the heads of
the cartridges, but in some cases owing to
imperfections in the constraction of the gun,
which left too much room for the said flanges,
in either case the head of the cartridge being
prevented from cowing to a bearing against
thie breech-piece before firing, .

With a view to obviate this defect one part
of this invention consists in a device applied
to act upon the front of the flange of the car-
tridge in such manner as to draw back ‘the
head against the breech before firing, such de-
vice consisting either of the cartridge-shell re-

tractor or of a piece applied especially for the
purpose.

1t also consists in so applying and arrang-
ing a detonating-pin upon which the hammer
strikes to fire fixed - ammunition cartridges
that the said pin strikes the cartridge at a
point opposite to-where it is held hack by the
device above mentioned, whiclh draws back
the cartridge against the breech, such device
being of hardened steel and therefore not
braised or marred by the repeated operation
of the pin, as the barrel, which is soft, is apt
to De.

It also consists in so elongating the hole
provided in the swinging breech of a breech-
loading fire-arm for the reeeption of the pin
upon which it works that the breecl may have
a direct rear support in the breech-receiver at
the time of firing, and Yet be free to swing
back loosely to open the rear end of the barrel
for loading,

It also consists in a novel arrangement of a
detonating pin and hammer in o single-shot
breech-loading fire-arm having a swinging
breech, wherehy the gun can be readily oper-
ated when the hammer is at half-cock.

1t also consists in the combination, with the
swinging breeel of a breech-loading fire-arm,
of a brace for locking the breech in a closed
condition at the time of firing, which is at-
tached to the mainspring, but swings inde-
peudently of the hamwer and tumbler,

It also consistsin the combinatiol, with one
leainspring, of two stirraps, one for operat-
ing the hammer and the other for operating
orcontrolling the operation of a movable brace
which locks the breech at the time of firing.

It also consists in so coustructing and ap-
plying a movable brace or tumbler that the
lower and forward part of the said brace or
tumbler locks the breech when the hammer is
cocked. <

It also consists in so constructing and ap-
plying a brace which swings upon the ham-
mer-shaft of a breech-loading fire-arm thag it
cocks the breech while the bammer is at full
cock. . ‘

It also consists in so combining and arrang-
inga movable brace, which operates to lock the
breech at the time of firing, a three-notched
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tumbler, a sear, and 2 swinging breech, that

while the

hammer is locked by the entrance

of the sear into the first or safety notch of the

~ tumbler, just out
pin by which the

of contact with a detonating-
cartridge is fived, the breech

is locked by the said brace.

1t further

breech-receiver of
with horizontal and vertical side flanges

consists I

ists in so constructing the

a breceh-loading fire-arn
and

fitting the same into the stock, that the ends

of the pins upon.

mer, and the sear
cheeks of the stock and

out the said pins
ceiver, thereby
taking the lock

affording greater
and breech operating mech-
“anism to pieces when the

which the breech, the ham-
work may abut against the
be kept in place with-
‘being screwed into the re-
facility for

breech-reeeiver i8

taken out of the stock.
To enable others skilled in the art to make

and use my invention,

I will proceed to-de-

scribe its construction and operation.

A is the breech

B firmly screwed into it,

the socket which

the barrel
and having, in rear of
receives the Larrel, & suita-

receiver having

ble opening for the reception of the swinging

breech C, the hammer

shell retractor L.

D, and the cartridge-
The cartridge-shell retract-

or represented also serves the purpose of

drawing back the

cartridges against the face

of the breech preparatory to firing, and for

this purpose it isarran ged

in front of the ham-

mer on the left side of the breech, where it

swings on the same

it has an upward

enters a recess proviued forit in

pin a as the breech, and
proijection, b, in front, which
the left-hand

side of the rear end of the barrel; and in the

back of this projection

thereisa rabbet-shaped

recess, ¢, Fig. 3, for the reception of the front

same purpose the bottomn of the rear

part of one side of the flange d

the fixed -ammun

of the head of
ition cartridge F. For the
part of

the said retractor has a rearward projection,
e, upon which a forward projection, f, on the

hammer strikes,
firing, before the

as the hammer descends in
head of the hammer strikes
the detonating-pin g,

by which the priming of

the cartridge contained in the flange d isfixed.
By this action of the hammer upon the projec-

tion e the

projection b is pressed back against
_the front of the flange of

the cartridge-shell,

and so made to press back the head of the car-

tridge against the face

of the breech before

the cartridge is fired, and thus bring it to 2

firm bearing against
its head from being

the Lreech, and prevent
burst or blown off, or 80

bulged out as to render it difficult to open the

breech, as is likely

to be the case if the flange

does not fill the space provided for it and the

head does hot bear against the

atthe time the
The retractor

firing of the charge takes
T is made to draw back

breech before or'
place.
the

discharged cartridge - shell as the breech is

opened by means
in the retractor,

of a pin, k, which is secared
and projects laterally from

the inner side thereof info a curved groove, %

in the contiguous

side of the breech, the said

“jection, D,

groove bein g.of such length asto prevent any
action upon the said pin until the Vreech has
been opened nearly wide enongh for the with-
drawal of the cartridge-shell from the barrel,
when the npper end of the said groove comes
in contact with the said -pin, and the comple-

 tion-of the opening movement of the breech

causes the said end of
the said pin

the groove to depress
and so draw back the upper pro-
3 of the retractor far enough to draw
out the head of the cartridge-shella little way
from the barrel. This operation is illustrated
in Fig.7, where the breech is represented open.
The shell, being taper, is now loose, and may
be easily pulled out by taking hold of the head
with the thumb and finger, or allowed to drop
out by elevating the muzzle.

The detonating-ping issoarran ged,as shown
in Figs. 2 and 3, to slide in a groove in the
left side of the breech and through a projec-
tion, p, on the same, that- its point will strike
on the back of the head of the cartridge near
the edge of the flange, and opposite to where
it is supported in front by the projection b of
the retractor or device Dy which it is drawn
back against the breech. This projection b, be-
ing of steel and hardened, is not marred by
the repeated striking of the cartridge, as the
barrel (which is always soft) is after much use
when the cartridge is sapported by it opposite
to where the detonating-pin strikes.

The swinging breech C swings upon the pin
a, before mentioned, and represented in Figs.
1, 2, and 5. The said pin is sitnated a short
distance below and in the rear of the rear end
of the barrel. The face of the breech is flat,
so that when the breech is closed it fits square
up against the rear end of the barrel, and the
upper part of the back is of arc-form, concei-
tric with the pin @, that it may swing back
into the opening at the top of the receiver to
open the barrel forloading; but the lower part
of the back is made with a projecting face, KB
to abut against a bearing, L, at the back of
the opening in the receiver, and so receive sup-
port at the rear at the time of firing. Ab the
top there is an upwardly-projectiug thumb-
piece, I, to which to apply the thumb to open
it. The hole in this breech, through which the
pin @ passes, is elongated in a direction ob-
liquely upward and backward, as shown at m,
to allow the necessary play of the Dbreech upon
the pin to permit its shoulder j to abut against
the bearing k at the time of firing, and yet to
allow the breeeh to swing baclk loosely to open
the barrel. During the commencementof the
opening of the breceh by a back pressure of
the thumb-piece 1, the lower edge of the head
of the cartridge (and not the pin a) is the ful-
crum; and to enable the face j to swing clear
of the bearing k the said face and the corre-
sponding face of the bearing k are made con-
centrie with the point in which the lower edge
of the cartridge-shell is sitnated. When the
breech hasswung back farenough forthe shoul-
der j to clear the bearing k, the hole m has
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moved so far downward and forward upon the
pin @ that the said pin becomes the fulcrum,
and upon this fulerum the backward swinging
movement of the breech from the rear end of
the barrel is completed. By bringing the fual-
cram of the breeeh on the lower edge of the
cartridge-shell, as above described, the resist-
ance of the bearing % to the back pressure on
thie breech at the time of: firing is made to act
more neéarly in the line of sajd pressure.

Inorder to make the movement of the breech
concentric with the pin @ after it has cleared
the bearing ¥, a spring, 17, is attached to the
receiver A in vear of the breech, in such man-
her as to press the breech upward against the
Lottom of the pin when the face of the breech
is clear of the lower ed geof the cartridge-shell,
which constitutes its fuleram during the first
part of the opening movement.

1t has been hereinbefore stated that the de-
tonating-pin g is arranged on the left-hand
side of the breech. This is be sause the Lham-
mer D is arranged on thag side, and the rea-
son for arranging the hammer on that side is
to leave an unobstructed passage in rear of
the barrel wlhen the breech is open, as shown
in Figl 7, with room for the thamb of the right
hand to draw out the discharged-cartridge
shells from the barrel and bush uew cartridges
thereinto while that hand is on that side of
the stock. The hammer is arranged so far to
the left that its funer side is-not only outside

. of the line of the barrel on that side, but out-
side of the line of the counterbore », as shown
in Tig. 3, s0 that the cartridge or shell may
pass freely in or out of the barrel, This ar-
rangement of the hammer enables it to be
brought much more forward and neaver to
the barrel, which is very desirable; but the
detonating-pin, having to strike the cartridge
and to work in the breech, cannot be ar anged
inline with the so-arranged hammer, and there-
tore it is furnished witl g projection, ¢/, on its
outer side for the hammer to strike upon.

The detonating-pin may be so constructed
and fitted to the breech as to strike upon the
center of a centrally-primed cartrid ge, the pro-
Jection ¢’ being left on the said pin, protruding
from the left side of the breech, for the ham-
ner to strike upon. The object of using the
detonating-pin is that if the hammer were
constracted and arranged to strike directly
upon the- cartridge, the hammer would have
to meve much - farther baek, and too far for
half-cock, before the breech would open or al-
low the shell to be retracted.

The hammer D swings, in the usual manner,
upon a pin or shaft, u, inserted transversely
through the breech-receiver., Upon the same
shaft is arranged the independent double-ac-
tion brace H, Figs. 1,2, 4, and 6, by which the
breech is partly supported in a closed position
at the time of firing. This brace turns freely
upon the shaft z, but is not attached to cither
hawmer or tambler. It has its form shown
in Figs. 1 and 2, but more distinctly in Fig, 6.

Its upper end, 2, which acts against a shoul-
der, w, on the breech, as shown in Fig. 1, when
the hammer is down, is made concentric with
the shatt 2 ; and its face v, which acts against
the bottom of the breech, as shiown in Fig. 3,
when the hammer is at full cock, is radial, or
nearly so, to the said shaft. The said brace
is connected, by a stirrup, ¢, with the end of
the mainspring I, by which the blow of the
hammer is produced, the connection of the
said stirrap with the spring being by means
of the same pin 8 which connects the ham-
mer-stirrap ¢; busg the pin ¢; which connects
the said stirrup ¢ with the sajd brace, is very
much nearer to the pin a than the pin #, which
connects the hammer-stitrup with the tamb-
ler D'. This connection of the brace H with
the mainspring causes the upper end of the
brace H to be moved on the shaft # by the
mainspring at the same time and in the same
direction as the hammer; but the arrange-
mment of the stirrup-connections ¢ and ¥ of
the said brace and the tambler relatively to
the hammer-shaft n causes the brace to move
quicker than the hammer upon the said shaft
and to have a greater movement thereon, and
the result of this greater movement, with a
proper arrangement ot the end w0 and fice D,y
is that while the said brace is thrown entirely
ot of contact with the breech, as shown in
Fig. 7, and so leaves the breech free to open
when the hammer is at half-cock, it locks the
breech, not only while the hammer is down,
but while at fuil-cock.

The projection Von the bottom of thebrace
may be put on the tumblerinstead of the brace.
The object ot this projection is to prevent the
breech from being opened either accidentally
or otherwise while the hammer is at full-cock,
and renders it impossible to load while at fall-
cock, which is very dangerous in the excite-
ment of battle. Another advantage of. the
quicker and greater movement of the brace,
as compared with that of the hammer, is that
it brings the half-cock position of the hammer
farther forward, so that if, in letting the ham-
mer down, it should slip trom the thumb it
does not fall with force enough to explode the
priming of the cartridge. The quicker and
greater movemens of the brace,-it is obvious,
cavnot be obtained when it is rigidly attached
to the hammer or tnmbler.

The tumbler bas three notches for the recep-
tion of the point of the sear J —viz., the full-
cock notch 10 and the half-cock notelh 11, com-
mon to the tumblers of most fire-arms, and a
third or what is termed a “safety-notch,” 12,
such as is provided in the tumblers of some
other fire-arms in front of the half-cock noteh,
The sear operates in this safety-notch in the
usual manner to lock the hammer a short dis-
tance out of contact with the detonating-pin.
The upper end, w, of the brace H is 80 con-
structed and arranged that when the bammer
is drawn back far cnough to be thus locked
the brace still remains under the shoulder %
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of the breech and prevents the breech from
being accidentally opened. This condition of

_the hammer, the sear, and the brace H is illus-
trated in red outline in Fig. 1.

The construction of the breech-receiver A
and mode of fitting the same into the stock, by
which serew-thireads are dispensed with on the
pins «, 1, and y upon which the Lreech, the
hammer, and the sear work, are illustrated in
the transverse section, Fig. 4. The breech K
is mortised out from the top, as shown at 13
13, leaving cheeks 14 14 of suitable thickness
at the sides. The breech-receiver is made with
vertical flanges 15 15 to fit into the mortise be-
tween the cheeks 14 14, and with horizontal

- flanges 16 16 to rest upon the upper edges of
the said cheeks. The flanges 15 15 are simply
drilled at suitable opposite points for the re-
ception of the several pins, which are made
cylindrical or pertectly plaiu, and of such
length that when in place their ends are flush
with' the outer faces of the flanges, and when
the breech-receiver is secured in place in, the
said stock the said pinsare kept in their places
by the cheeks 14 14 of the stock.

When the receiver is taken out of the stock
the pins can easily and quickly be pushed out
to take out the breech, hammer, and sear, and
as quickly replaced after the breech, hammer,
and sear have been replaced.

I do notelaimliftinga swinging breech-piece
entirely by means of the hammer, as this was
first called tomy attention by Reuben McChes-
ney; neither do I claim, broadly, a swinging
bregch-piece opening when the hammer is at
half-cock.

What 1 claim as my invention, and desire to
secure by Letters Patent, is—

1. The employment,ina breech-loading fire-
arm, of a device 80 applied and operated as to
press back the cartridge against the face of
the breech preparatory to firing, substantially
as and for the purpose herein described.

2. Soapplying and operating the cartridge-
shell retractor of a breechi-loading fire-arm that
it shall serve the purpose of pressing back the
cartridge against the face of the breech prepar-
atory to firing, substantially asherein specified.

3.'So arranging the detonating - pin of 2
breech-loading fire-arm that it shall strike the
back of the head of the cartridge opposite to
where it is supported by a movable device,

on the

which serves the purpose of pressing back the

cartridge against the breech, substantially as
herein set forth.

" 4. The elongation of the hole provided inthe
swinging breech for the reception of the pin
upon which it swings, whereby the breech has
a direct rear support in the breech-receiver at
the time of firing, and yet is free to swing back
loosely to open the barrel for reloading, sub-
stantially as herein set forth.

5. The relative position and arrangement to
each other of the hammer, firing-pin, swinging
breech, and line of bore, by which the line of
bore is unobstructed and the loading facilitat- -
ed when the hammer is at half-cock, substan-
tially as herein described.

6. The combination, with one mainspring,
of two or more stirrups, one or more connect-
ing the tumbler or hammer and the other con-
necting a brace for locking the breech when
the hammer is down, substantially as herein -
set forth. :

7. In combination with a swinging breech-
piece, the employment of a uitable projection

lower and front sii\{of the brace or
tumbler, whereby the loading at full-cock is
prevented, substantially as and for the pur-
pose herein specified. .

8. So constructing and applying a brace to
a swinging breech for breech-loading fire-arms,
which swingsona tambler-shaft detached from
the tumbler, but attached to the mainspring
in such a way as to give a greater motion to
the brace than is given to the tumbler.

9. So combining a movable brace which op-
erates to lock the breech at the time of firing,
a three-notched tumbler, and a swingingbreech
in abreech-loading fire-arm, that while theham-
mer is locked by the sear in the first or safety
notch the breech is locked in a closed condi-
tion Ly the said brace, substantially as herein
set forth.

10. The combination of the flanged breech-
receiver or lock-frame A, the pins upon whieh
the hammer, breech, and sear worlk, and the
cheek-pieces of the stock, by which the pins
are held in place, substantially as herein de-
seribed, and for the purpose herein set forth.

HIRAM BERDAN.

‘Witnesses: .
Epum. F. BROWN,

Jno. T. GIVEN.



