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(No model.)

To all whom it may concerm:

be 1t known that I, HENRY EICHBAUM, a
citizen of the United States, at present re-
siding at London, in England, have invented
certaln new and useful Improvements in or
Relating to Pneumatic Guns, of which the
following 18 a specification.

This invention relates to that class of gun

~or cannon in which the projectile is * fired”

IO

or expelled from the tube or barrel by means
of a charge of compressed air or gas instead
of by the explosion in the barrel of a charge

- of powder or equivalent.
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The present invention is particularly de-
signed for the requirements of portable or
semi-portable guns, although it may also be
applied to fixed ones. A difficulty met with
1n the furnishing of portable pneumatic oOUNS

- of this nature is tha:r excepting with the use

of liquefied gas, which is attended with cer-
tain drawbacks—that of cost, for example—
it is very difficult to carry any considerable
number of charges of compressed air or gas.
This difficulty T propose to surmount in the

following manner: I employ powder or equiv-

alent, which, upon exploding or igniting, gen-
erates or liberates gases, and by either gen-
erating or collecting these gases in a suitable
reservoir or vessel I obtain the pressure re-
quired. ¥rom this reservolr by any suitable
arrangement of valve mechanism I can ad-
mit the gas as needed to the gun-tube. When
the pressure is reduced by firing, I discharge

so many more cartridges or so much more of

the powder and thus restore the pressure in
the reservoir. The cartridges or powder may
be discharged in any convenlent manner, as
by detonators or by an electric current, and

their discharge or explosion may take place

either in the reservoir itself or in & firing-
chamber in connection therewith. For this
purpose it is not necessary that the powder

“used shonld be such as explodes with great

violence, and such as liberate fixed gases are
preferable to those which (like common gun-
powder) leave & residue, which might foul the
interior of the reservoir or the ﬁlmﬂ* ma-

chinery of the gun.

Figure 11is a pla,n of one form of appalatus

so construeted according to this invention, and

in which the pressure is obtailned by the ex-
plosion of cartridges.

modified part of the same. Iig. 3 is a hori-
zontal section; Ifig. 4, an internal end eleva-
tion, and Iig. 5 an external end elevation, of

appamtus suitable for obtaining pressure

from the discharge of cartridges. TFig. 6 is a
vertical section of one of the ehmnbers shown
in Kig. 3. Iig.
the 111ter1upted screw arrangement of the

55

7 18 a cross-section showing

6o

breech-closing device of -the ch&mbels and_ .

Fig. 8§ is an. end view of the breech-block.
L1ke letters rep1 esent 111{6 patts through-
out the drawings.
In Fig. 1, A represents the hollow pintle by

which the pressure 18 conveyed to the cannon,

A’ being the conduits conveying it to the

pintle from the reservoirs B, which in the -

drawings are shown as consistingof six tubu-
lar vessels on each side of the pintle and con-
nected with cross-tubes B’, which are braced
together by the tie-rods B* This particular

79

form of reservoir is here shown, as it is that

~which I have fully described and 1llustrated
in my British Patent No. 6,369 of 1889. This

reservolr B I8 the intermediate gas reservoir

75

or chamber employed between the barrel of

the gun and the reservoir D. The reservoirs
B are not independent, as they are connected

by the conduits A’, which unite at the pmt]e.

30

A, so that a aniform pressure is obtmned in

_beth sets of reservoirs.

Thereservoirs D are provided with means—
such, for example, as the explosion-chamber

K—for exploding in these reservoirs or con-

veying to them the products of the explosion

or ignition of cartridges, powder, or the like

for the purpose of raising the pressure in the
reservoirs D and B, In Fig.1 two of these
reservoirs D D’ are shown—one connected
with each set of the intermediate reservoirs
B; but it is not absolutely neeessary that
more than one of the reservoirs D should be
employed, though it is convenient to doso,and
1t will be understood that I do not limit my-
self to the number of reservoirs D that may
be employed; also, in the case of the reser-

voirs D the presence of the intermediate res-.

ervoirs B is not essential, as they are in effect
merely extensions of the reservoirs D, so that
if these latter are made sufﬁelently capa-
cious—as at D/, for example—the requisite
supply of 001np1essed gas may be obtained

Fig. 2 is & plan of a i W1thout the mterventmn of any inter medlate |
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tus represented in Iig. 1 were constructed

complete, of course the two reservoirs D

would be made of the same size, as indi-

cated in dotted lines at D’; or a separate ex-
plosion-chamber K may, if preferred, be at-

. tached to each of the vessels B, as shown in

10

15

Fig. 2, in which case the reservoirs D) can be
dlspensed with.,

The apparatus for containing the powdel
(which I prefer to use in the form of car-

tridges) and in which it may be exploded or

ignited will be best understood by reference
to the drawings, Figs. 3 to 7, which 1 will now
proceed to explam In Figs. 3 to 6 1s 1llns-

trated the box or casing contammo‘ the car-

tridges and chambers in which they are ex-

20

ploded. This box K is shown provided with
flanges K’, by which it may be bolted onto
the reservoir D of Fig. 1; but it will be un-
derstood that so ]onw as the car tridge-cham-
bers communicate with the mterlor of the
reservoir to which they appertain itis imma-
terial in what particular way they are con-
nected with it. Each of thechambers E then,

~ of which there may be any desired n'umber,
~ connects with, or enters into, or may be con-

30

tained in this reservoir or conduit to another
reservoir D, so that the products of the ex-
plosions in each chamber pass into D, being

~ retained there for use as required. Each
- chamber E 18 provided with a breech-block F

35
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or equivalent means for closing its open end,

~and this block is pretferably connected with

the chamber by means of an interrupted
secrew K/ F’, so that the block may be inserted
and then turned round sufficiently to firmly
secure it in the chamber in the manner com-
monly adopted with breech-loading ordnance.
At the inner end of the chamber E i3 a gate,

valve,orequivalent device G,connected with a

~ gpindle H,which may be turned by ahandle H”,

so that by turning the splndle IH all the wa,tes

45

G can be simultaneously opened or closed, as
will be well understood by reference to Ifigs.
3, 4, 'and 6 of the drawings. These gates or
valves normally remain closed, as in Fig. 6,

and while they arein this poutmn the breeeh-

5o
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blocks F and cartridges can be removed and

replaced at pleasure ‘without loss of pressure
~in the reservoir D. Hach gate is preferably

provided with a packing-ring G’, adapted to
fit upon the seating E?, so as to make a tight
joint and faclhtate repairs.
passes througha stuffing-box containing pack-
ings H by which a twht joint may be se-
cured aroundit. This .s,pmdle H ispreferably
square throughout its length, and where it
passes throuﬂh the stufﬁnﬂ'-box and gland it
carries atb those portions where 16 obtams a
bearing in the metal surrounding the cham-

~bers E, thimbles I, square inside, so as to fit
upon and turn with the spindle I, but cylin-

drical or circular on their outer surface, so as
to turn freely in the circular bearings pro-
vided for them. In Fig. 3-the spindle H- is

| shown broken at J, the handle portion bemn*

The spindle H

450,693 '

or supplementa,ly reservoirs. If the appara- | shownin one position with the gate G of the

chamber E nearest to the handle closed while .

the other portion remote from the handle 1S

shown at right angles to the handle portion,

and this remote pmtmn carries the gate G of

the middle chamber X, which valve i shown

in its open position. As it would be a difficult
matter to open these valves G against the
pressure in the reservoir D, it is desirable to

75

equalize the pressure on both sides of the

‘valve, and this may be accomplished in the

following manner: A passage L is provided
in the wall of the chamber, one end of the
passage opening to the reservoir side of
gate G and the other end into the chamber
E. A plug I/, preferably tapered at its end,

as shown, and prowded with a curved pas:

sage L7, a,dapted when in proper position tG
eommumcate with the passage L, controls

8o

these passages, so that by turning'-this plug

the communication between the reservoirand

the chamber can be either established or cut
off. When this communicationis cuat off the

gate G remains closed with the full pressure

of the reservoir upon it; but when the com-
munication by the passage L. is opened the
pressure upon the two sides of the gate G is
equalized, (the breech - block F being, of
course, in position and closing up the cham-

g"‘h.

95

ber E at such time as this communication is

open,) and the gate  can then be opened.
Where the pressureis so greatthat even this
balancing of the pressure on both sides of
the valve is not sufficient, a different form of

valve may be employed, preferably a form of |
piston-valve in which the areas may be suit-

ably arranged, or an automatic valve may be
employed adapted to open automatically,
while the pressure in the chamber E due to
the explosion is greater than that in the res-
ervoir, closing again when the pressure in the

Teservoir exeeeds that in E. The plug I’

may be held in its posmon by the cap R,and

the end of the plug is tapered to effect a t1 ght

joint against the seating on which it works
The cartlldwes M may be fired by any con-

venlent means—as by a detonator, for exam-

ple—but preferably an electrie current which

may be introduced as follows: Each car-

tridge 1s provided with two tubes N, contain-
ing a wire O, the two wires being ]omed at
the inner end of the cartridge by a platinum
wire P. The tubes N are carrled in the base
M’ of the cartridge, the wire extending suffi-
ciently far through to make electrical contaet
with comesl:)ondlng wires Q, carried in the
breech-block K. 1f desired, the wires Q may
terminate on the inner SIde of the breech-
block 1n segmental contact-plates g, so that

100
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proper contact may be insured with the wires -

O, while allowing for the turning of the

breech block after 1t has been 1nse1ted in the
chamber. By this arrangement of the wires

130,.-

the charge may be fired at any desired point, . -
accordmﬂ* to the length of thetubes N; butit -

would be desirable usua,lly to fire the charﬂe
as near its inner end as possible, and this
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would be accomplished by the arrangement |

shown in Fig. 8, where the heated portion of
the wire P is brought close to the inner end
of the cartridge. | *

The operation of this portion of the inven-

- tion is as follows: It being desired to charge

[O

15

20

the reservoir, the cartridge-chambers are
charged with the cartridges and the breech-
blocks put in and screwed home, the gates G
are opened, the circuit completed, and the
cartridges, discharged, preferably in succes-
sion. The gates G are then closed, the breech-
blocks and discharged cartridges removed,
fresh cartridges inserted, and the breech-
blocks replaced, when the processis again
g~~~ through, and so on until the required
pr-ssure is obtained or restored to its initial
or normal limit. If automatic valves G were
employed in place of the hand-operated gates,
the opening and closing of the valves would

~ not require to be attended to, the chief ob-

30
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equivalent being to

Ject of the gate-valve or other mechanical

prevent the escape of
pressure while the cartridges are being

charged or other arrangements made for ad-

ditional explosions or ignition. Therefore, if,
for example, cartridges were so arranged as
to successively expel the discharged ones
while still preventing the escape of pressure
that would represent the equivalent of the

valve or gate G, it is preferable to employ |

more than one set of cartridge-chambers, so
that the cartridgesin one set of chambers may
be discharged while those in another one are
being replaced. |
Having now particularly described and as-
certained the mnature of the said invention
and in what manner the same is to be per-
formed, I wish it to be understood that I am
aware that i1t has before now been proposed

to obtaln pressure in a reservoir by the ex-

plosion or ignition of gunpowder or the like,
and that I make no general claim thereto. So
far as I am aware, however, it has never be-
fore been proposed to renew the pressure thus

obtained when reduced by use or leakage un-

til the pressure has entirely gone, nor can I
find that any apparatus has been devised for
this purpose, whereas by this present inven-
tion the pressure can be renewed at any time
and with any pressure short of the top limit
existing in the reservoir, *

What1 claim 18— -

L. In a pneumatic gun, the combination,
with the pintle by which the pressure is sup-

plied to the gun, of a reservoir connected o

the pintle and explosion-boxes connected to

the reservoir, whereby the pressure in said !

reservolr 1s maintained by successive dis-
charges, substantially as deseribed.

2. In a pneumatic gun, the combination,
with the pintle by which the pressure is sup-
plied tothe gun, of a conduit connected to the
pintle, a cross-tube connected to the conduit,
and a reservoir connected to the cross-tube
supplying air to the gun, the said reservoir
being provided with explosion-boxes whereby
the pressure is maintained by successive dis-
charges, substantially as deseribed.

8. In a pneumatic gun, the combination,
with the pintle by which the pressure is sup-

plied to the gun, of conduits connected to the

pintle on either side, a cross-tube connected

‘to the conduits, reservoirs connected to the

cross-tubes, tie-rods between the cross-tubes,
and explosion-boxes arranged in the reser-
volrs, which reservoirs supply the air or gas
for firing the gun, substantially as deseribed.
4. The combination, with the reservoir of a
pneumatic gun,of an explosion-box connecied
to thereservoirand provided with one or more
explosion-chambers for the reception of the
explosive cartridge, each chamber having a
removable breech-block at one end and a
valve at the other end, and a pressure-equal-
izing device for equalizing the pressure on
both sides of the valve, substantially as de-
seribed. |

5. The combination, with the explosion-
chamber of a pneumatic gun adapted to re-
ceive a cartridge, of a valve atone end of the
chamber and a removable breech-block fit-

| ting the other end of the chamber, the said

breech-block being provided with electric
conductors terminating in contact-plates on
the inner face of the breech-block, substan-
tially as described. |

6. In a pneumatic gun, the combination,
with a reservoir, of an explosion-box having
a number of explosion - chambers formed
within it and provided with a corresponding
number of valves between the explosion-
chamber and thke reservoir, a spindle con-
nected to the valves operated from the out-

_Side,pressure-equalizingdevicesforbhev&lves,
‘and breech-blocks fitting the outer ends of
- each explosion-chamber, substantially as de-

scribed.
In testimony whereof I have hereunto set

my hand in the presence of the two subserib-
Ing witnesses.

~ HENRY EICHBAUM.

Witnesses: -
ALFRED J. BoULt,
HARRY B. BRIDGES.
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