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~of Oolumbla, ha,\re mven‘[ed certaln new and
i 5 useful Impmvements ini! Pneumatic Cannon
- and Supply Systems, of which the following is
' a qpeclﬁcatlon reference being ha,d thereln to_,ﬁ

- voirs.’

::_ - 3 5 enlarged detail of Fig. 7. Fig. 9isa modifi-
: -40 plan of pa,rt of said flask.

AR 4 5 an operatin g—valve

WALLACE A BARTLETT OF WASHINGTON DIS I‘RIOT OF
"SIGNOR, BY MESNE ASSIG\TMENTb

COMPANY OF NEW YORK N Y

COLUMBIA, AS-

TO THE PNEUMATIO DY\TAMITE GUN

-

PNEUMATIC CANNON AND SUPPLY SYSTEM

SPEGIFIGATION formmg pa,rt of Letters Pa.tent l\To 412 '71 ’7, dated October 15,1889,

Appheatmn filed March 8, 1884 Sena,l No. 123, 532 (No mﬂdel)

To aZZ wkom z,t may concern:

shi0 0 Be it known that I, WALLACt A BART-_'
SRS LETT Tesiding ‘at -

. ,:-5ash1nn*t0n in-the District

the accompanying drawings. :
My invention relates to pneumatw or simi-

71 o la,r cannon and a system of covered or pro-

teeted Sllppl} of comprebsed air or. ﬂ'as to the
“same. |

My mventmn GOIISl‘Stb in the eonstluctlon

[ and arra,nﬂ*ement of a storan‘e or supply res-
-1515 ‘ervoir  un der cover. or. proteetmn from  fire

~and a: System of distributing-pipes therefrom;

also in certain details of construction of the |
~gun and: flask, ‘all as ‘hereinafter described

and clalmed also, in mechanism for tra,mmﬂ'

S 1"5_20 the gun by means of air-pressure.

In the drawings, Figure 1is a section of a
portwn of the body of a fortification or earth-
~work, showing a bomb-proof contmmng an

. mr-eompressor and storage reservoirs inclosed
TETLh 2 5 in the masonry or earth. Kig. 2 is a plan
showmg an arrangement of stora,ﬂ*e reser-.
Fig. 8is a plan of aline of fortlﬁea,—_'
-~ tion, showmn* position of guns and supply-
Fig. 4 1s a se(,tlon showing gun
I 30 mounted with flask i in bomb-proof.

S section . Showmw the connection of c'ﬂ::p]_:yly-.

- pipes.

plpes with a- ﬂ&sk Fig. 6is a section of a
~ pipe and stop-valve.  Fig. 7 is a section of a
pipe and  modified stop-w alve. Fig. 8 is an

- cation of the detail shown in Flg 8. Flg 9

T 18 a further detail ‘of Fig. 7. FKig. 10 18 an
e s elevatlon, paltlv in. sectlon, of a gun- flask,

‘standard, and: trunmou-plece Flg 10”* is a
* vation of a 'gun mounted on said standard.
~Fig. 12 isan enlarged section of part of the
‘same, parts bemﬂ' in elevation. Kig. 15 is a
- partial section and partial side elevation of
~Fig. 13™ is ‘an enlarged
- detail thereof. Fig. 14 is a modification of
- the retarding. dewce

: "T'i wew of one of the sprmﬂ's Fig. 13

Fig.5isa |
little distance apart along the line of fortifi-
cation, or in a ship, and lead from the stor-
age-reservoirs A to the gun-flasks 3 3/, &e.,

hg.11lis an ele-.

Fig. 15 1is an enlarﬂ'ed;

A A &c , represent bupply or stora,ge TS
ervoirs for compressed air. These reservoirs
may be likened to the magazines of a ship or

fort, and are placed in such position as to be
least exposed to hostile shot.

In a fortifica-
tion they may be sunk as far as needful be-
neath the surface. -In a ship they will pref-
erably be in the bottom of the hold. These

reservoirs will be stronrr iron or steel flasks,

of such size as may be most convement in
construction. -

‘The reservoirs A will preferably be in two
series or systems, as shown in Fig. 2, each
system complete and mdependent of the
other.
one or more reservoirs, will have a supply-
pipe leading to the gun or battery which itis

to supply Wlth compressed alr.

_P ATENT OFFICE.

Each system, whether consisting of

50°

6o

B represents a main supply- plpé from one -

| reservoir,and B’ asimilar pipe from the other,
These pipes will be entirely independent of )

each other,although connections may be made,

‘as at b, which are normally closed, but which

may be opened in case of necess*tty ‘The ob-
ject of a duphca,te system, however, is tohave

one set of pipes in operation even 1f the other
‘be disabled, and to that end all communica-
‘tions between the two systems must be nor-

mally closed.
‘The main supply-p1pes BB’ areplaced some

wherever said flasks may Pbein battery The
pipes are covered and protected as far as pos-

sible and are preferably on different levels.

The preferred arrangement is that the alr-

current shall pass in one line of pipes from
right to_ left and in the other from 1eft to’

_rlght

- Each supply-—mam B B’ will have a blanch_
plpe C or C’leading to each gun-flask.
| branch pipes Will, _preferably approach the
egun-flask from different directions, 8o as to

These
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avoid to the greatest extent the llablllty of

injury to both at the same time.
The pipes C C’ will usually be supplled
with check - valves, as ¢ ¢, to prevent back-
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flow or escape from the'gun-ﬂasks.h Stop-

- valvesc¢’ ¢’ will be placed in each of the branch
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the valve will open.

pipes C C’. These stop-valves are held open
by back-pressure from the flask or the por-
tion of the pipe beyond the source of supply,
but are closed automatically whenever the
back-pressure falls below a certain limit. A
valve of this character is shown in section in
¥i1g. 6. In this figure C represents the pipe;
d, a gate-valve in said pipe; e, a draw-rod by
which sald gate is operated; f, a spring tend-
ing to close the gate; g g, nuts on sustaining-
bars h, by which the tension of the spring
may be regulated; ¢, a cylinder in which pis-
ton k ehdes said pm‘ron being attached to rod
e; 1, a small pipe leading into the cylinder 2
from pipe C. When the pressure through
this pipe overcomes the force of the spring,
When 1t ceases, the
spring will close the valve. Another form of
stop-valve is shown in Figs. 7, § and 9. In
these figures ’ 1ep1eqent% the Velve, m, the
rod by which the valve is operated; n, a
spring which tends to close the valve, and o
a handle by which the valve may be opened.
The valve-stem 7 has a notch m’ therein, in
which a sliding eatch or bolt p may be made
Said bolt p is the piston-rod of a
plston q, which works in cylinders. A press-
ure on the piston through pipe Z’ tends to
hold the bolt p into the notch m/ when the
rod m 18 in position for such engagement; but
a spring s bearing on said bolt tends to throw
it out of engagement. Thus when the press-
ure on piston ¢ is sufficient to overcome the
force of the spring the bolt p will hold the
valve d’ open by engagement with its stem;
but when the pressure is not sufficient to
overcome the force of said spring the valve
will be closed automatically. I presentthese
valves as showing the mode of operation,
rather than the construction, of such as will
be employed with my system of pneumatic
supply-pipes.

The valve last described may be slightly
modified and used as an operating-valve for
the pneumatic cannon. In the p1esent ap-
plication I intend to cover the method of cut-
ting off the supply automatically by the de-
crease of presstre, rather than the specific
mechanism by which such result is attained.

It 1sobvious that rotary valves may be used
instead of gate-valves, weights instead of
springs, and other similar mechanical expe-
dients be resorted to without departing from
the spirit of my invention.

It is intended that the pressure in the
gun-flasks shall be approximately uniform.
Should one of these flasks in a battery be
perforated, the escape of gas from that flask
would quickly lower the pressure, when the
stop-valves would immediately close, cutting

- out that flask from the mains and leaving
- ‘mains and the other connections with them

; undisturbed. By omitting the check-valves

both systems of supply-pipes will be con-

| nected through the gun-flasks.
resorted to on occasion; but I prefer the ar-

412,717

This may be

rangement by which each system 1s made to
operate independently of the other. Insuch
case one system may be used habitually and
ithe other only thrown into operation in case
of accident or disaster to the first.

In first charging a gun-flask from the main

it will be necessary to open one of the stop-
valves by hand until the pressure in the flask
rises high enough to hold the valve open,

when it will remain open automatically as

long as there is sufficient pressure in the
flask. Each gun-flask will be provided with
a pressure-gage and safety-valve.

As a pipe of an inch diameter will be am-
ple to supply a number of guns in battery,
the plant for a duplex system of supply will
not be expensive, and, if found desirable,
more than two mains can be laid, although I
believe two to be ample fo aflord security
against accidents and casualties.

- In Figs. 4, 10, and 10* T illustrate a gas-

flask of such construction as to be covered
and protected from fire and at the same time
a flask which may be cheaply and readily
made, and by reason of being in sections may
be passed through a small door or aperture,
as in a casemate, and there assembled or com-
pleted. Figs. 4 and 10 show a pivot-carriage
on such a flask.

D indicates a section of the flask., This
section 18 simply a tube or pipe, preferably
of sleel, closed at both ends. AS many sec-
tions as may be necessary are joined together

by pipes E. The flask composed of these sec-

tions is placed in a casemate or pitor the hold
of a ship. A pipe I’ extends upward and
forms a pivot for the gun, as well as a means
of conveying the air-supply to said gun. The
upper portion G of this pipe is connected by
a swiveled joint H to said pipe F, so as to
turn thereon, care being taken that there is
no leakage at the joint. The weight of the
pipe (x may be supported on a brace I, which
spans the flask, so that it shall not rest on
the flask, or the weight may be supported by
a collar at the level of the flooror deck. The
upper section of the pipe G is offset, and
serves to support one trunnion Kof the gun.
The other trunnion is supported by a separate
piece L. The air-supply may be led into one
trunnion or both, as found desirable. The
pipe and its attachment form a yoke orY,in
which the gun is supported. The trunnion-
piece and its connections with the air-supply
pipe are quite similar to that shown and de-
seribed in my patent, No 294,351, of Ma,rch
4, 1884,

The gun may be elevated and depressed by
gas-pressure in the following manner: Along-
side the pipe or standard G, I place a cylin-
der M, which is supplied with compressed air
from said pipe or standard through a small
pipe-connection G’. The entrance of air to

the cylinder is controlled by a slide-valve N,
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T plug d are earmed on a valve-rod e

v the rod is ‘moved to the r1ght the plug ¢t will
i open the paseaﬂ'e between the inlet and out-
e let ports.,
o3 will elose the: passage by the entrance of the
“ 0 'plug d*into position between the inlet and
0 outletports.
o -and then: closed by a continuous movement
o of the valve-rod Recesses or balance- ehft,ma |
“lL 40 bers a are pldced in the valve-chamber in
. the positions shown in Fig. 13, so that the
".-‘ﬁ--"valve-pluws will be always Dalanced against
. the mr-pressure,no matter what pos1t1011 they
| The valve-md et will be driven
e ThlS spring is inclosed be—'
o tween cross-heads ¢* and ¢* which work in
- the supporting-bars h* of the frame.
O DR velve is shown i 1n position to eperate by mov-

45 by the spring f*.

412 o UON

Whmh is Operated by a 1evet' 0. A piston P
-~ in'thecylinderhasa I‘OdeI‘OJthlnﬂ‘ npward.
+ . A pitman R R’ connects this piston with the
v+ gun oritssupply-pipein rearof thetrunnions,
vy oasat T. By the admission of compressed air
Sherv o or gas to the eylmder M the piston P will be
e .drlven up or down, and in this manner the
et cgun will be elev&ted or depressed. Toinsure
e --;_-'3ﬂ'rea;te1 nicety of elevation the pitman-rod (or
s 1o’ 1t may be the pleton rod) is made capable of |
c+ elongation by means of a turn-buckle U, op-

' *era,tmg with its right and left screws on

-7 v threads on the rods R R’, or by an extensible
S oser ew-rod. The piston may be clamped firmly
“w 15 in position by means of a cam V, bearing on
w0 the plston -rod, should the Vamatmn of press-
~i o urein the pipe G or in the cylinder tend to
A .?:...dlsturb the equilibrium of the gun.

" The gun can be quickly elevated or de-
o pressed to near its firing position by the air-

sight will usu-

The opela,tlug-va,lve is represented at A

This valve is connected with the supply-pipe
" through port a* and to the gun through port
- b4 .AS ShOWIl 11] Fl

g0 by the plug ¢

13, the valve is closed
Thls pluﬂ' ¢t and a similar

A eontmuatwn of the movement

Thusthe passage will be opened

ing to the right.. The cross-head ¢g* isdrawn

| i":'___--fbaeK ‘compressing the spring f‘* between it-
e ogelf and the other cross-head g%
o head

The CroSss-

g* is held back by the

The valve should open very qmckly, then

BN :1em&m open a short time, and then eclose
“1 60 quickly. The parts can be so proportioned
cwto o thata mevcment of the pluc'* of a little more |
"_.';._'than one inch will throw the apertme fully_

. open for a six-in ch gun.

In order that the V&lve may remain open a

| _ :""'11tt1e time and to regulate that tmle, I retard
s .the movement ef the V&lV@*I‘Od a,fter the 'port ' forth

- springs nt.

the cyhnder, where it will barely pass.

-~ When

The

o g* is locked to the rod by a key 4,
oo and the cross-head
© s trigger or catch k.
“io 55 cateh k%, the other parts bemﬂ' properly con-
s nected, the valve-rod will be threwn to the
R oht, thus opening and then closing the valve.

On lifting the trigger or

is fully open. This may be done by friction- -
pieces m?, which are held in position by
A beanng piece o* on the valve-
rod engages these pieces with a frictional

contact, and the velocity of movement of the
rod is thus reduced. The cross-heads ¢g* and

g may be drawn back against the force ' of
the spring f¢by a rack- Dar w!, which has
spring-catches +* and 2*, one at each end.
One or the other of these catches is brought

into engagement with its cross-head by tmn—

ing the pinion w% When the valve has been
epened and closed by the movement of rod
et in one direction, it may be again opened

and closed by movement in the reverse direc--

tion, the other cross-head in that case being
drawn back and engaged by 1ts a,ppreprmte
trigger. - The tensmn of springs m* may.be.
regulated by screws p*, so that the a,mount of

- retm dation may be va,rled
Sl pressure. and. the final adjustment made by |
~ means of the screw. As the

o ally be apphed to the trunmon-pleee, the le-
‘v yer and screw will be convenient to the hand
g _'jof the gunner in training the gun.

Instead of the spring-retarding meelmmsm_
described above, a cylinder 7, filled with oil,

‘may be put in the position ef the spring-re-

tarding mechanism. Thehead o?of the valve-
rod will move. with slight resistance in the
oil-cylinder until it reaches the portion %‘ l?f

e

oil in front of the head o* is then forced over

through pipe st to the otheL end of the cylin-

der. The flow through pipe s* may be regu-
lated by cock #, and thus the velocity of the _
piston or head ot and tod e* be regulated.
The communication from Supply-pme 4 to
gun-tube 1 may be in right lines through the
Valve or in other cenvement direction. ,
1 do not herein claim, broadly, the combina-
t10n, with the eupplv-plpe of a pneumatic can-

‘non, of a valve therefor, and a retarder oper-

ating on the valve aga,mst the power of 1its
driver to regulate the speed of movement ef
the valve.

- Ielaim—

1. A pneumatic eannon, an air-flask there-
with, a source of au-eupply, (as a compressor
or ta,nk) and separate systems of protected
supply-pipes leading to the gun-flask from
the source of Suppl_'y |

2. In combination with a gun, a supply-pipe

leading thereto, a etep-vehfe connections with

the plpe and Valve on the gun side for open-
ing said valve, and automatic mechanism (as
a spring or its equivalent) for closing the -
valve on the reduction of baek—pressure

3. In combination with the gas-flask of a
pneumatlc cannon, a plmahty of supply-
pipes leading thereto, each pipe being pro-

vided with a eheclc-va,lve and a back-pressure
__.valve

4. The eombmetmn with the gas-supply
pipe of a pneumatle cannon, of a closing-
valve, a spring or its equwa,lent to close the |
same, and -a bolt or catch epereted by the
back-pressure in the pipe to retain the valve
open, but to permit its closure on the reduc-
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tion of beck-pressure, substantmlly as set.
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5. The combination, with a pneumatic | independent of the flask, substantially as de- 10
training device, of a supplementary screw | scribed.
attachment between the same and the gun, In testimony whereof I affix my signature
whereby the final accurate training of the | in presence of two witnesses.

5 gun may be effected, substantially as stated. f _ \
6. In combination with the gas-flask of a WALLACE A. BARTLETT.
pneumatic cannon and a supply-pipe or Witnesses:
standard leading therefrom, on which the } C.. W. BROWN,

gun 18 supported, a support for said standard | E. L. WHITE.
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