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UNITED STATES

PATENT OFFICE.

CHARLES M. VAN TINE, OF MATTEAWAN, NEW YORK.

ORDNANCE.

| SPECIPICATION forming part of Lettets Patent No. 380,368, dated April 3, 1888,
Application fléd April 12,1887, Serial No.234,550. ‘(No model.)

To all whom 16 may CORCETTL:.

~ Beitknown that T, CHARLES M. VAN TINE,
o eitizen of the United States, residing ab Mat--

‘teawan, in the county of Dutchess and-Staie
of New York, have invented a new and useful

Improvement in Ordnance and Fire-Arms, of |

which the following is a specification. -

My invention relates to improvements in
ordnance and fire-arms, by which there is fired
in suecession in a gun two or more charges of
powder or other material suitable to produce
the required propelling foree; and the objects
of my improvements are, first, to make a more
effective gun more economically; -gecond, to
increase the veloeity of projectile with lower
initial pressure; third, to overcome ‘the enor-
mous initial pressure other guns are forced to
resist in order to obtain high veloeity of pro-
jectile and to prevent the upsetting of the shot;
fourth, to use two or more charges of the ma-
terial producing the propelling force and have

" the forces of all the charges act in the line of
the bore of the gun; fifth, to accomplish all
this with guns now in use with only slight
changes, and, sixth, to accomplish all this in
gunsof approximately-straight tubes, so thatin

. their manufacture and after firing the danger

of strain caused by unequal expansion and
contraction in cooling shall be as small as pos-

30 sible. I attain these objects by firing in"the

35

go at determincd moments, regulated by the

bore of the gun two or more charges of the
material it is .desired to use to produce the
propelling force(and which hereinafter I shall
“call the ‘“‘charge’’) successively, a light charge
nearest the projectile being the first, and by so
arranging tubes that the explosion of the first
charge of powder or other suitable material
will fire the next; and so on, and so that all
the charges may be exploded successively and

length of the tubes.

My'improvements are illustrated in the ac-
companying drawings, in which—

Figure 1 shows a sectional view of a cannon

g with my improvements as it appears loaded

with two charges.
"a cannon with my improvements as it appears
loaded with three charges.. Fig. 3isa similar

. view of a cannon as. it appears loaded with
so one charge in the wusual mianner, hereinafter

used for the purposes of explanation. Tig. 4
is a similar view of a cannon as it appears

Fig. 2 is a similar view of -

loaded with two charges, hereinafter used for -

the purposes of explanation. Fig.5isa simi-
lar view of a cannon as it appears loaded with
two charges, hereinafter used for the purposes
of explanation. ' ’

out the several views. S .

A is the wall of the cannon; B, vent; C (o4
7, wads; D, first charge; I, second charge;
F, third charge;
H’, open ends of
1, position of C at one time after D has been
fired; J, projectile; @ bed e used to mark
places for the purposes of explanation.

The operation of my ‘improvements are

{llustrated by the drawings, as follows:

* Reference first being had to Fig. 1, the first
charge, D,which is alight charge, b
The propelling foree of this charge overcomes
the inertia of the wad C and of the projeetile
J, and, being but a light charge, there is but
low initial strain on the wall A of the cannon.
After J is in motion in the cannon, the second
charge, B, separated from D by wad (¢, is fired
through a tube by D; and an increased press-
ure is brought to bear on J.  This pressure
acts gradually as J is in motion, and the pro-
pelling forces of D act a8 a cushion for the pro-
pelling forces of E. To further illustrate my
improvements for firing charges of powder ot
similar explosive successively, I consider that
powder isused in firing the cannon. . D-isex-
ploded through vent B in any usual manner.
The gases arising from the explosion overcome
the inertia of C and J with but low initial
strainon A, Cand J are pressed forward in
the cannon until € is past the opening H,
when the gases from the'explosion of D enter
the opening H of the connecting-tube G, pass
through G and out at H' in E, and ignite. B,
and an increased pressure is bronght to bear
on J.. This pressure acts gradually as J isin
motion, andl the gases from ‘the explosion of

Similar letters refer to similar parts through-

isfirstfired.
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G @, connecting - tubes; H .
G; H” H, open ends of G5
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D act as a cushion for the pressure of the -

gases from the explosion of B. 'When three
charges are used, reference now being had to

Fig. 2, as just shown, the gases from D, after

J is in motion, pass through G and ignite B,
and then when C.is pressed by the gases from
D past ‘H” they enter H”, pass through G/,

out at H, and ignite the third charge, E,-
The.

which is separated from E by wad C".

¥ele;
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- and contraction in cc _.
By myimprovements no greatsudden press-
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- that is,
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gases alreadyin the bore of the cannon act as
& cushion for the pressnre of the gases from T,
In some cases I find it best to charge the con-
necting tube or tubes with a very fast.burning
powder. In the same manner a gun may be
arranged to have as many charges as desired.
‘When more than three charges of powder or
similarexplosiveare desired, more connecting-
tubes similarly arrapged can be used. When
only two charges are desired, the second
should be much heavier than the first, As
the charges are fired. directly in the bore of
the gun, the propelling forces all act in the

line of the bore;and as the first charge is light
pressure

and the ssure of the others is gradual the
projectile canudk bie upset. It is well known
that in guns as now used,when heavy charges
have been fired,the projectile has been upset—
has shown a difference in form after
leaving the gun and has even been wedged in
the bore. - '

My improvements apply as well to rifle as |

smooth-bore guns, and as they are applied to
guns of approximately-straight tnbes there is

but slight danger of strain‘in their manufae-

ture and after firing from unequal expansion

cooling.

ure is brought to bear on the wall of a gun,
By still fartherJowering the initial pressure
by a light' chargé of slow-burning’ powder or
otherwise, by'means of my improveinents I am
enabled to use afterward large charges of any
material used for the propelli ng foree to throw
shells containing nitro-glycerine, melinite, or
other high explosives. .Any known method
of igniting the first charge may beused. The

. charges may be‘inserted into the bore of the
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gun in any known way,
wise, care being taken
proper chargesshal
place with the proper openings of the connect-
ing-tubes. The charges should be Separated,
in any known suitable manner, by wads strong
enough to resist any material compression
from the explosion of a charge in front, and

as a cartridge or other-
that when inserted the

- which should be made of a material and so fit

the bore as to prevent the too rapid passage
of gases through or around their sides, arising
from an explosion when gunpowder or similar
material is used.’ In the drawings I show an
arrangement. of the connecting-tubes. . They
are shown ;passing outside of the gun, 8o, if
50 wanted, and preferably, ‘they ean be made
easily detachable.  In some cases it may be re-
‘quired to.have any snitable device for holding

.them tight to the gup and which allows of theip

being “easily ~detached, ° They may also be
wholly within the wall of the gun, and where
a large wad at the base of the projectile orghot;
or projectile with groove is nsed they may be
fastened to the inside of the wall of the gunor
o the base of the gun and perforated, where
necessary. = To use other than similar mate-
rials to gunpowder—as compressed air—sup-
plemental suitable devices will be required.

~ Reference now being had to Figs. 3, 4, and

- of thirteen ‘ )
‘square inch. Although I have used charges

1 communicate at the right

5, in order to partislly illustrate the advan-
tages of . my improvements approximately, I
consider that the rear end of the Pprojectile
comes against the outer side of 0. Fig. 8 isa

70

Sectional view of a cannon single-charged, as

in general use. D occupies five spaces and is
charged with a material whose initial pressure
when fired is forty thousand pounds per square

.inch,owing to the inertia of projectile.  'When

D is fired the pressare per square inch is ex-
panded 1rom a-to b (muzzle of gun)—in all six-
teen spaces—to twelvethousand five hundred
pounds per square. inch, the breech of the gun

75
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sustaining the fullforce of the propellin g forces.

Fig. 4 is a similar view of a caunon with my
improvements. - D oceupies one space and is
charged with a material whose initial pressure
is ten thousand pounds per square inch. E
occupies four spaces and is charged with a ma-
terial whose ipitial pressure is fifty thousand
pounds per square inch, - When D is fired,the
pressure rises to fen thonsand pounds per

square inch, and when the projectile is pressed -

forward to b—four spaces-~the pressure is ex-

panded to twenty-five thousand pounds per:

square inch, Then Eis fired, raising pressure
at ¢ to twenty-six thousand pounds persquare
inch. I will'suppose that when E is fired the
pressure is raised to ten thousand pounds per
square inch, asat d, before ¢/ commences to

move, when O'is pressed forward tob, compress-

ing the propelling forces between €’ and C to

twenty-six thousand pounds per square inch,

as shown by line de,
fromi ctoe,

then again expanding
thousand one hundred pounds per

whoseinitial pressure was ten thousand pounds
jpersquareinch greater thanin Fig.3,the great-

‘egb pressure-brought to bear on the wall of the

cannon’is- twenty-six thousand pounds per
square inch. Fig. 5 is a similar view of a
cannon with my improvements, D ‘occupies
onespace and is charged with a material whose
ipitial pressure is ten thousand pounds per
square . inch.”. E'occupies five spaces and is

‘charged with & material whose initi I“press-

ure is fifty thonsand pounds per square inch,
When Dis fired, the pressurerises to/ten thou-
sand pounds per square inch, when ¢ and pro-
jectile are pressed forward to b—ore space—
the. pressure expanding to five- thousand
pounds persquareinch, /Then Eis fired, whose
initial pressure is fifty thousand pounds per

Square inch. I will suppose that when B is

fired the pressure is raised to ten thousand
pounds per:square inch before ¢’ commences
to- move, when C' is pressed forward until
pressure is gradually raised Lo thirty-seven
thousand pounds persquare inch; as shown in
lined ¢, which expands again to muzzle of gun
at e, with a pressure of sixteen thousand
pounds per square inch, as shown in lince e,
In this case, although I have used one-quar-
ter more material and with an initial pressure
of ten thous.nd pounds per square inch
greater, the greaiest pressure brought to bear

85

90

95

100

(muzzle of cannon, ) with a pressuie
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on wall of ¢anpon is thirty-Seveﬁ thousand

- Fig. 3.

10

_atube connected by
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pounds per sgquare inch, or- three thousand
pounds per square inch less than shown in

% do nob lirit my improvements to cannons
and morbars, as it is applicable to all pieces of
orénance anc fire-arms. )

Having fully described my invention, whab
I gesireto claim and secure by Letters Patent
is— e ) .

1. A piece of ordnance oT fire-arm having
e two oOpenings with the
‘bore for firing successively directly in the
bore two charges of the material nsed £0 pro-
duce the propelling force, the charge nearest

the projectile being first-fired, which charges,

are separated by wad inany known suitable
manner, the forward apening.of the tube into
the bore being at a place whieh it is deter:
mined the projectile and wad ab its base shall
have just passed when the first charge has

“been_ fired, before: the supplemental eharge

with which the ttbe is connected shall be fired,

and the rear opening into'the bore being at a
Pplace
¢6unected with the _supplemental charge, and |
mechanisi for firing the first charge, all sub- .

néaver the breech and where it can be

‘étantially "as_rshh\own,for the purposes specified.

3

‘2. A piege of ordnance or fire-arm having
two or more tubes, each connected by two
openings with the bore, for firing successively
girectly in the bore hree or more (according
to the number of tubes) charges of the material
used to produce the propelling force,
charge neavest the projectiie being first fired,
which charges are separated by
known suitable manner, the forward opening
of each tube into the bore being at a place
which it 3s determined the projectile and wad
45 its base shall have just passed when' the
first charge has )
mental charge with whieh thetubeisconneeted

the -

30

wads in any .

40

been fired, before the supple- .

shall be fired,and the rear opening into the bore . '

being at a place nearer the breech and where
it can be connected with & supplemental charge
to be fired by it, the tubes having their front
openings nearess the first charge to have their
rear openings farthest from the breech, and
mechanism for firing-the first charge, all sub-.
stantially as shown,for the purposes specified.

 OHARLES M. VANTINE.
Witnesses: |

B. J. MARCY,
JAS FALLOWAY.

45

50




