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UNITED STATES

PATENT OFFICE.

HIRAM BERDAN, OF NEW YORK, N. Y. ASSIGNOR TO LEVI P. MORTON,
TRUSTEE OF HIRAM BERDAN, ABIA A. SELOVER, AND WM. B. BENSON,

OF SAME PLACLE.

IMPROVEMENT IN RIFLING BREECH-LOADING FIRE-ARMS.

Specification forming part of Letters Patent No. 45,898, dated January 10, 1865,

-

To all whom it may concern:

Be it known that I, HikAM BERDAN, of the
city, county, and State of New York, havein-
vented a new and useful Improvement 1n
Breech-Loading Rifled Fire-Arms and Cannoun;
and I do hereby declare that the following is
a full, clear, and exact description thereof,
which will enable those skilled in -the art to
make and use thesame, reference being had to
the accompanying drawings, forming part of
this spectfication, in which—

Figures 1 and 2 are side sectional elevations
of gun-barrels,showingmy improvement. Ifig,
3 is a side sectional elevation similar to Fig.
1, but showing the cartridge placed within the
barrel. Iig. 4 is an elevation of the breech or
rear of the barrel shown in Ifig. 1. Ifig. H 18
an elevation of.the muzzle of the same barrel.
IFig. 6 is a side clevation, 1n part sectional, of
the cartridge. Ifigs. 7 and S are elevations of
balls used in the cartridge.

Similar letters of reference indicate corre- | 1 _
| to cover the exterior of the ball with a pateh,

sponding parts. |

This invention relates to.an improvement of
the counter-bore or cartridge-receiving cham-
ber in the rear end of the barrel. -
- Juo the construction of the barrels of the or-
dinary breech-loading fire-arms the rear por-
tion of the ritled boreterminatesin anenlarged
smooth eylindrical chamber called the ¢ coun-
ter-bore.” The ammunition or cartridge 1s in-
serted into the counter-bore, which extends

from the rear extremity of the barrel up to the

junction with 1t of the grooved or rifled bore.
As the counter-bore 1s larger in diameter than
the rifled bore, the front end of the counter-
bore is usually contracted into a smooth ¢ylin-
drical incline or” shoulder. In guns of this
~characteritiscommontoemploy whatisknown
as “fixed ammunition’—to wil, a cartridge
havingametallic shell loaded with powderand
ball. Sometimes, bowever, a paper cartridge
1S used. The carfridge 1s ioserted into the
counter-bore, the length of which should be
such tbat if an elongated ball is employed the
front end of the ball will reach, or nearlyreach,
the incline and the point of the ball will be di-
rected toward the center of therified bore. In

‘are necessarily made of larger diameter than

the rifled bore of the gun, so that when fired
the balls will wholly fill up therifled grooves.
When the enlarged ball is driven forward by
the ignition of the powder into the rified bore
the surface of the ball must necessarily be com-
pressed or channeled, so as to exactly fit or
correspond to the form of the rifled bore. The.
resistance of the ball when thussoddenly sub-
jected to compression is enormous. The dura-
tion and degree of this resistance will, 1n balls
of a given size, be proportionate to the surface-
length of the balls. Another objection tothese
arms is that the balls must be composed of
very soft metal, so that their compression In-
to the rifled bore may be effected with the
least resistance. Theharder the metal of the
balls the greater will be their resistance when
they are driven against the incline or shoul-
der of the counter=bore and compressed intothe

grooves of the rifled bore. o
In muzzle-loading rifled guns it is common

which serves to reduce the resistance of the
ball, and also prevents the leading of the bore
when soft-metal balls are used; but in the or-
dinary breech-loading guns 1t 1s 1mpossible to
employa patch, because the surface of the ball
must be compressed or channeled so as to it
into and fill the rifled grooves. Another ob--
jection to the ordinary breech-loading rifled
fire-arms 1s the difficulty of simultaneously fir-
ing more than one ball. When we attemptto
use more than one Dball in such arms the nec-
essary softness of the metal composing the
balls is such that by the resistance occasioned
by compressing them into the grooves and by
the force of the gas arising from the 1gnition
of the powder the balls are upset and forced
one into the other, and thelr distinctive shape
is thus lost. Theyemerge from the gun in the
form of a disproportionate plug, and their ac-
curacy of flight is destroyed. In addition to

‘this, by the upsetting and jamming together -

of the balls the interior of the rifled bore ot
the gun becomes badly leaded. |

The nature of my invention consists1n groov-
ing or rifling theinterior surface of thecharge-

externalform theballs are cylindrical, and they | chamber or counter-bore with grooves which
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correspond to and anite with those of the bar- | smaller than the bore of the aun to allow for

rel and have the same twist as the grooves of |

the barrel.

- Referring to the drawings, Al&plﬁbents the
barrel of the gun, made, as shown in Ifig. 1 or

as in Ifig. 2, in the usual manner and of the

usual materials.

a is the bore of the gun, which 1s made of
sexagonal or other suitable form, with grooves
b, as shown, which extend or are continued
within and parallel with the inner surface of
the incline ¢ and eounter-bore or charge-cham-
ber d, substantially as shown. A recess, ¢, at
the rear of the counter-bore receives the cylin-
drical cap of the cartridge B, as shown in
Ifig. 2.

MV lmprovement is not couﬁned to any par-
ticular species of grooving or feathering, nor
to any particular degree of twist thereof, nor

|
|

to any particular sizeorspecies of breech-load-
1ng guns.

~ My improvement may be employed in coun-
nection with almost every known species of
rifled grooving or feathering; and it may be
employed in all kindsand in ﬂllSlze“; of breeeh

loading guns.

1o LOI]HBCIIIOH with the rlﬂmg of the coun-
ter-bore, I employ a novel species of fixed am-
munition. 1 make use of a carlrldge, B, the
shell or case of which 1s 80 made or prepared
thatits exterior will correspond with the shape
of the interior of the rifled ccunter-bore and
snugly fit therein,
tridge-case therefore has the same twist as
the grooves of the counter-bore.

itsexterior. L'beiuvterior of the cartridge case

correspouds in form and size very closely to |

that of the rifled bore of the barrel. The car-
tridge-case thus made receives and holds ocue
or more balls, either rounded or elongated,
which have had their surfaces previously pre-
pared to correspond with and exactly it into
the rifled grooves of the bore of the gun.
When a cartridge of this kind 1s inserted into
the rifled counter-bore the exterior of the car-
«tridge-case, following the twist of the rifled

grooves, will carry and hold the ball or balls |

in exact line with the rifled grooves of the
bore; and when the powder is exploded the
1)1emred balls will pass through the rified
grooves of the bore with compamtivdy little
I emstfm(,e, having been accumtely fitted to the

arooves befor chand. :

1 prepare the balls by using a section of a
rifled barrel as a die or mold, through which I
force the metal by means of a suitable planger.
The exact fitting of the balls into the rifled
grooves ot the gun is thus secured. Ialso pre-
pare the cartridge-shells by using a section of
the counter-bore as a die with a plungerofthe
form and size of the rified bore.

The exterior of the elongated balls may be |

covered with patches, as shown at K, before
the balls are placed within thecartridge-shells.
When the balls are to be thus covered the die

The 1mterior |
form of the cartridge B aiso corresponds with |

The exterior of tbe car- |

of the recotil.

thethickness of the patch. When thus covered
tbhe possibility of leading the barrel 1s pre-

vented and the friction of the ball in the barrel

1Is much reduced and much greater aceuracy 1s
obtained 1n consequence of the fact that the
surface of the patch is not worn off so fast as
the surface of the ball would be if the latter
were 1n direct contact with the grooves of the ™
bore. A betterfitbetween the ball and the bore
of the gun is thus maintained.

The shells of the cartridge may be composed
of metal or fibrous substance, or both com-
bined; or apyothersuitable material that can
be pressed, cast, or made into the form de-
scribed may be employed.

In comparison with the ordinary breech-
loading guns the use of my improvements pre-
sents manyimportantand striking advantages.

Guns made as I have described with a rifled
counter-bore will offer but little resistance to
the passage of the balls through therifled gun.
Theballs, having been hardened and accurately
fitted to the rified grooves beforehand, will un-
dergo no compression orchaunneling. Hence

-their range, penetration, and accuracy with a

given degree of recoil will far exceed that of
the ordinary breech-loading guns.

By the use of my improvements I am ena-
bled to reduce the friction or resistance en-
countered by the ball in passing through the
gun, and I am tbereforeenabled to use a larger
charge of powder or a quicker burning qual-
1ty of powder without increasing the force
The more powder burned the
more gas is produced and the greater 1s tho
velocity -imparted to the ball when the ball
leaves the muzzle of the groove. In the useof
the ordinary Dbreech-loading fire-arms the re-
sistance of the ball, dueto its sudden compres-
sion into the rifled grooves, 1s so great, owing
to the nature of the surfaces 1n contact, that
much less velocity isimparted to the balls dar-
ing 1ts passage through the barrel than is ob-
tained by the use of my Improvements. In

my gun tbe ball is not checked by any resist-
ance of compression, but starts with the com-
mencement of iguition, or as soon as sufficient
gas-pressure 1s generated to overcome the in-
ertia of the Dball, and the ball is driven with
increasing velocity by the inereasing volume
of gasasignition proceeds. My improvements
thus enable me to-iake use ol a much heavier
projectile in proportion to its diameter than is
desirable to use in the ordinary breech-loading
rifted guns, and thereby I obtain greater mo-

- mentum for my projectiles with less air-resist-

ance than is practicable 1n the use of the ordi-
nary breech-loading guns.

My 1nvention greatly facilitates the employ-
ment of cartridges containing a series of balls
which may besimultaneously discharged. Two
kinds of ammunition may be used 1n connec-
tion with my gun—npamely, single-ball car-

{ tridges, as shown 1n Iig. 6, for long-rangec

firing, or three-balled car tmdges, as shovwf in

by Wthh they are to be prepared must be made | IYig. 3, for short-range or volley firing.
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All rilled breech-loading fire-arms at pres-
ent In use, so far as T am informed, are limited
‘to a sipgle ball. When it is attempted to use
three balls, for example, in such arms, the sud-
den force of the gas acting upon the rear ball
and the resistance of the forward ball pro-
duce a compressionor obliteration of the form
of the central ball. Indeed, the contact-sur-
- faces of all the balls are destroyed, and they
are jammed together in the form of a plug, as
before stated. But in my improvement, the
balls having been all previously hardened, fit-
ted, and prepared for the rifled bore, when the
cartridge is inserted the lands on the balls are
Placed in line with the grooves of the barrel,
and when ignition of the powder takes place
the balls pass from the gun with so little re-
sistauce that their contact-surfaces of the ball
and gun casuot be materially affected.

When the ordinary cylindrical or smooth
counter-bore 1s employed itis obvious that the
balls cannot receive previous preparation to
it the grooves of the gun. It s requiredthat
the surfaces of the balls used with the smooth
counter-bore shall be compressed into the rifled
grooves of the barrel’of the gun after the pow-
der 1s 1gnited. | |

Another important advantage of my im-
provement is that by the simple act of intro-
~ducing the cartridge into the counter-bore

several balls may be simultaneously and ac- |

curately fitted into position in line with the
grooves of the gun, ready for firing.
the flight of theballs will be accurate, whether
a single heavy ball for long-range firing Le
used, or two or more lighter Dballs for short-
range or volley firing be employed. |

Any degree of scattering or spread of the
balls after leaving the gun may be allowed by
varying the density of the metal composing
the balls, and by altering the tightness of their
fit within the bore of the gun.

By the use of my improvements the soldier,
when 1n action, may readily change the char-
acter of his amunition fo suit the constantly-

Thus |

J

| varyiug nature of his service—using the long

or short range cartridges ascircumstances re-
quire.

One of the great disadvantages of nearly all
fire-arms now used, whether muzzle or breech
loaders, is the difficiilty of easily regulating
the execution of the arm, so as to suit it for
short or long range service. Cartridges car-
ryiug a single heavy bullet for the longest
range of which the gun is capable are now
almost invariably employed in all breech-load-
ing rifled fire-arms. By the nse of my im-
provement these balls might be divided iato
three balls and all of them fired with suf-

ficient power for any distance which it is de-

o —

sirable to shoot in volley-firing, thus trebling
the efiect of the same weight of ammunition.

My improvements are intended for use 1in
connection with various forms of breech-clos-
ing devices; and the cartridges here described
may bo discharged by a blow of the hammer
upon any portion of the shell thereof, or by
means of a percussion-cap, as will be readily
understood by all guun-makers and persons
skilled in the art.

1 do not claim broadly the preparation of
the projectiles to fit the bore of the gun, nor
the employment of such projectiles 1n guns
that have a rifled bore of uniform size extend-
ed through the entire length of the barrel.

- I do not claim broadly the extension of the

rifled grooves to the rear of the charge-cham-

ber, whether in single barrels or in revolving

cylinders of fire-arms.

Havingthus deseribed my invention, I claim
as new and desire tosecure by Letters Patent.
- The rifling or grooving of the counter-bore

of breech-loading fire-arms, substantially as

and for the purposes herein shown and de-
scribed. ‘

HIRAM BERDAN.

Witnesses:
THEO. TUSCH,
M. M. LIVINGSTON.
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