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Lo, all whom it may concern:

Be it known that we, Epwaro C. Woop,
of Somerville, in the county of Middlesex
and State of Massachusetts, and Harry G.

-5 MaroEeN, of Braintree, in'the county of Nor-
folk and State of Massachusetts, both citi-
zens of the United States, have invented a
new and useful Improvement in Systems for
Operating Pneumatic Bells, of which the

10 follewing is a specification. .
~ We have heretofore, namely,——on the 31st
day of May 1905, filed an application for
Letters Patent of the United States, Serial
No. 263,165, for an improvement in appa-
" 15 ratus for submarine signaling. That m-
" provement in its preferred form comprises
a bell attached to a water tight casing which
contains mechanism for operating the ham-
mer or striker which mechanism is operated

10 by compressed air introduced into a reser-
voir within the casing in which the pressure

is maintained at say 45 pounds. When sub- |

merged the pressure on the exhaust side of

. the apparatus is preferably maintained at
25 at least one atmosphere depending upon the
depth to which the apparatus is sunk, the

- air pressure within the casing thus being

sufficient to keep -out the water should the.

apparatus show ‘any tendency to leak. This
30 may be accomplished by a back  pressure
valve which allows the escape of a portion
only of the exhaust being set to maintain
the pressure in the exhaust chamber of the
valve at a predetermined amount. As the
85 operation of the apparatus depends upon
the difference in pressure between the com-
pressed air reservoir and the exhaust reser-
. voir if these pressures are equalized the
apparatus will stop signaling and at the
40 same time any leakage in the apparatus will
be indicated by the fact that the pressures
will not be maintained without constant
pumping. -~ - . ' .
K The present invention relates to appavatus
45 designed  primarily for wuse- in - connection
with the compressed air motor for operating
the pneumatic bell or signaling device above
described, but it will be obvious that .the
apparatus will be equally useful in conree-
50 “jon with such a submerged pneumatic motor
irrespective of the work done or the device
actuated by said motor. _
- The invention will be understood. by ref-
erence, to the drawings in-which an embodi-

ment of it is shown diagrammatically. As

‘its parts are all of a type procurable in the

market and well known to those skilled in
the art (with the exception of the pneu-
matic bell itself which is described in our
said application) we shall give no detailed
description of them. '

A, B, is the casing of our said pneumatic

bell, C being the bell itself, and ¢ the tongue.
The casing A embodies compressed air
and exhaust reservoirs in communication
through a bell-operating compressed air
motor. This mechanism will not be further
described except by. reference to our previ-
ous application; and to say, that generally
speaking the lower portion B of the casing
contains a compressed air reservoir » which
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is connected through the passage b* and a -

coupling b2 with a feed hose or pipe 5° con-

‘necting it-with the air pump D* as will be

below described.  The upper portion A of

the casing contains the exhaust reservoir e

which is connected in like. manner by the

coupling a* with the exhaust hose or pipe f..

To  illustrate the general arrangement of

parts a motor of the type described in said ¢

aplﬁication ‘is indicated diagrammatically
at A*. : .

A? is the tube by which air is taken from
the pressure reservoir the valve A® allows it
and is delivered into the motor from which
it is afterward exhausted into the chamber
o through an opening in the bottom of the
motor as described in our above named ap-
plication. .

The system at the station is as follows:
The pipe d connects with the reservoit of an
air pump, D, and D is a relief valve of any
ordinary kind such as is found in the market
capable of reducing the pressure of the air
pump Treservoir to a predetermined amount,

‘say 45 pounds.. It is desirable that the res-

ervoir of the compressed air pump at all
times contain adequate pressure, consider-
ably in excess of the pressure needed to op-
erate -the bell, which under ordinary condi-
tions may be assumed to be 45 pounds. The

_relief valve D is connected by the pipe d*

with a T-coupling d? which is connected by
pipe d® with a-second T-coupling E, on
which is mounted the pressure gage K*
adapted to indicate the pressure in the main

Tine. By means of suitable pipe ¢* and cou-

pling d° this direct line'from the air pump
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1s connected with the feed hose 3* leading to
the coupling 62 on the casing.

. The exhaust connections compriss the pipe
f leading from the coupling o' Iick to a
coupling I which is connected by the pipe /*
with a second coupling’ H carrying a pres-
sure gage H.
pling H with a three-way valve J which in

addition to the passage through the pipe f*

controls a pipe j leading to the coupling 2,
in the main line and also a pipe % leading to
a back pressure valve K. This back pres-
sure valve is set to retain within the casing
whatever pressure is considered desirable,
for example,—one. atmosphere, 15 pounds.
The three-way cock J may be so turned as
merely to connect the back pressure valve K
with the exhaust pipe f and so allow the es-
cape of the exhaust at 15 pounds. TIn that
case the pressure in the reservoir b is main-

tained at 45 pounds or at whatever other

pressure the relief valve is set, and the bell
operates owing to the difference between the
two pressures, the exhaust from the ap-
paratus passing back through the pipe f and

"through the three-way valve J to the back

pressure valve K from which it exhdusts in
such a manner as not to reduce the pressure
in the casing below the desired point. When
1t is desired to stop the bell from signaling,
the three-way valve J is turned into such
position as to connect the pipe § with the
exhaust system. Under these circumstances

there will be no exhaust but the air entering

through the valve D will divide and pro-
duce counterbalancing pressures in the res-
ervoir ¢ and the reservoir & so that the ap-
paratus will not work. The gages show the
pressures on both sides of the casing and
hence serve as an indication that the appara-

tus is in operative or in inoperative condi-

tion and also if they show that the pressure
is not being mainfained it- will be under-

‘stood that the casings leak. We have shown

this apparatus attached to a base L which is
located at the station at which is the air
Eump D* and the feed hose 5* and the ex-

aust hose f may be connected .together in
one structure L. Such a station may be on
shore or on board a lightship from which

‘the bell is suspended. - In either case the con-

nection of the station W/ith the bell will be
by means of a hose of any necessary length,
Such a bell for example may be suspended
from ‘a buoy some distance off shore and
connected by hose with a convenient station
on shore from which it is operated.

. The apparatus_has been found extremely
useful because it affords a simple way,
viz :—by simply turning the three-way valve,
first of operating the bell to make it ring its
peculiar signal, and second, of maintaining
it when out of use in operative condition,
i ¢., from any water which might leak into
it. The gages at all times indicate its .con-

A pipe f* conneets the cou-
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dition, one gage showing at 45 pounds, and
the other gage at 15 pounds, when the ap-
paratus is operating, and both showing at
45 pounds when the apparatus is not oper-
ating, and-any unsteadiness in the gage
readings showing a leakage. .

70

While the form of our system shown in

the drawings is the besf; now known to us, of
course it is possible that other arrangements
of these parts may be made within the scope
of the appended claims by which the de-
sired result, or some of them, can bé accom-~
plished. . ' ‘

We have not shown or described any air
pump in detail as air pumps are well known
and there are many which will answer the
requirement of our invention, namely,—that
the air pump shall be capable of maintain-
ing at least sufficient pressure in the com-

- pressed air reservoir.

What we claim as our invention is:

1. In an apparatus of the character de--

scribed, in combination; a pressure system

comprising an air pump, a compressed air.

reservoir, means connecting said air pump
and said compressed air reservoir, and a
relief valve to control the pressure in said
compressed air reservoir; an exhaust system
comprising an exhaust reservoir, a back
pressure valve, and means connecting said

exhaust reservoir with said back pressure

valve; an air motor connected. with both
sald pressure and exhaust systems and
adapted to be operated by the difference in
pressure therein; and means for equalizing
the pressures in said systems to render said
motor inoperative and- for maintaining a

predetermined pressure .on said motor, sub-

stantially as set forth. : T
2. In an apparatus of the character de-
scribed, in combination; a pressure system
comprising an air pump, a compressed air
reservoir, and a relief valve to control the
pressure in said compressed air: reservoir;
an exhaust system comprising an exhaust
reservoir, a back pressure valve, and means
connecting said exhaust reservoir with said
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back pressure valve; an air motor connected .

with both said pressure and exhaust systems

and adapted to be operated by the difference.

in pressure therein; and means for equalizing

the pressures in said systems to render said-

motor - inoperative and for maintaining a

predetermined pressure on said motor, said -

means comprising. a pipe connecting said
pressure and exhaust systems at points in-
termediate said relief valve and motor and
said back pressure valve and motor, respec-

“tively, and a cock to control the passage

through said pipe, substantially as set forth.

3. In an apparatus of the character de-
scribed, in combination; a pressure system
comprising an air pump, a compressed air
resérvoir, means connecting said air pump
and said compressed air reservoir, and. a
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relief valve to control the pressure in said
compressed air reservoir; an exhaust system

comprising an exhaust reservoir, a back
pressure valve, and means connecting said
exhaust reservoir with said back pressure
valve; an air motor connected with both said

‘pressure and exhaust systems and adapted

" to be operated by the difference in pressure

10

15

therein; and means for equalizing the pres-
sures in said systems to render said motor
inoperative and for maintaining a prede-
termined pressure on said motor, said means
comprising a three-way cock'in the connec-
tion between said exhaust reservoir and back
pressure valve and means connecting said
three-way cock with the connection between

. said air pump and compressed air Teservoir,

20

substantially ‘as set forth..

4. In an apparatus of the character de-
scribed, in combination; a pressure system
comprising an air pump, a submerged com-

- pressed air reservoir, means connecting said

8

air pump and said compressed air reservoir,
and a relief valve to control the pressure in

‘said compressed air reservoir; an exhaust

system comprising a submerged exhaust res-
ervoir, a back pressure valve, and means
connecting said exhaust reservoir with said
back pressure valve; a submerged air motor
connected with said compressed air and ex-
haust reservoirs respectively ; and means for

25

30

equalizing the pressures in said systems to -

render said motor inoperative and for main-
taining a predetermined pressure.in both
sald reservoirs, whereby - the hydrostatic
pressure on the submerged portions of said
apparatus is opposed and leakage pre-
vented, substantially as set forth.

EDWARD C. WOOD. .
HARRY G. MARDEN.

In presence of— -
Joun. E. R. Haves,
R. E. Brewsnr.
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