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To all whom it may concerw:

Be it known that I, THOMAS M. MURPHY, &
citizen of the United States of America, and
o vesident of the city of St. Louis, State of
Missouri, have invented certain new and use-
ful Improvementsin Pressure-Tanks,of which
the following is a specification.

This invention refers to an improvement in
pressure- tanks containing air and water or
other similar gas and fluid, the fluid being
ander the air or gas pressure, so that 1t may
be delivered from the pressure-tank with a
considerable degree of force, which degree
may of course vary and be regulated as may
be desired. -

The object of my present improvements is
to provide an efficient apparatus wherein wa-
ter or other liquid may be stored under pres-
sure, either for the purpose of enabling 1t to
be transported from point to point and then
redelivered byits storage-pressure for various
purposes or may be placed in storage under
pressure for a great variety of other purposes,
the enumeration of which is unnecessary here.

The invention consists, essentially, in two
connected chambers orreservoirs,one of which
contains air or other gas and the other water
or other liquid, the air having a pressure
upon the water and there being 1n the bottom
of the water-chiamber an automatically-oper-
ated outlet-valve which closes before the wa-
ter has been completely exhausted from the
chamber, so as to provide a water seal at the
bottom thereof; and the invention also con-
sists in the construction, arrangement, and
combination of partsand in numerous details
thereof, substantially as will be hereinafter
more fully described and then particularly
pointed out in the appended ¢laims.

In vhe aceompanying drawings, illustrating
my invention, Figure 118 a longitudinal sec-
tional elevation of my improved pressure-
tank. Fig. 2 is an enlarged sectional detail
view of the outlet-valve at the bottom ot the
rank and its accompanying parts. Fig. 3 1s
a plan view of the bearing for the stem of said

outlet-valve.

Like letters of reference designate like parts
in the different figures. . |

In the present examnple ol my invention A
denotes & main tank of any suitable size and
shape. This is divided by means of the par-

-

tition A’ into two compartments or chambers,
one of which, B, I term the ** water chamber
or reservoir ” and the other, C, the ‘‘air chamn:
ber or reservoir.” The air-reservoir is prefer-
ably the smaller one of the two. "'hese cham-
hers B and C communicate with each other by
means of an outside pipe, tube, conduit, or
otherchannel D,situated, preferably,on top of
the main tank A, said pipe D having a connec-
tion D', which enters the air-reservoir C, and
another connection D? which enters the water-
reservoir B. The tube D is provided with a
valve a, situated near one end, which isopen
to the atmosphere except when closed by said
valve, and the pipe D is also provided with
another valve b, located therein between the
two connections D’ and D?, and consequently
situated at a point between the two reser-
voirs B and C. It must distinetly be under-
stood that the arrangement and combination
of parts which L have just described is merely
an example of one way in which said parts
may be arranged. It 1s conceivable that the
two reservoirs may be arranged and related
in a variety of ways. They do not need to
he both in one tank separated by a partition,
but they may be in separate tanks.
relative size may vary greatly. The mode of
connecting them together by a passage may
also vary within very wide limits. T'he con-
necting-pipe may be long or short, small or
large, and arranged to enter the two tanks
at a preferred point. Therefore so far as
these parts are concerned itisonly necessary
that there should be two tanks or chambers,
one to receive water and the other to contain
air. These tanks are connected together by &
passage-way through which the air may pass
from one tank or reservoir to the other. This
passage will of course ordinarily be equipped
with a valve for closing or opening the pas-
sage. Also the passage will have one end
open to the atmosphere and provided with a
valve. Through this open end atmospheric
air may passinto the chambers when the valve
isopen. Havingthuas indicated, broadly, the
way in which these tanks and their connec-
tions may be constructed and com bined, it is
loft to those skilled in the art to select the
preferred mode of arranging the parts when
the invention is applied to actual practice.
‘In the wall of the water-chamber at one or
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more points is a filling valve or valves R,
through which water is introduced into the

water-chamber, there being within the water-
chamber a curved pipe F/, ranning from the
valve Edownwardly to a point at the extreme
bottom of the water-chamber, as is clearly

shown in the drawings, so that the delivery

of the water into the chamber may be at the
extreme bottom, thereby enabling the de-
livery to be at a point below the level of the
quantity of water which always remains in
the water-chamber in order to furnish a wa-
ter seal in cases where the outlet-valve is di-
rectly in the bottom of the tank, and hence
will prevent the escape of air through the
filling-valve whenever the water within the
tank falls to a low level. This filling-valve
18 intended to be connected with a water
hydrant or plug by means of a hose or tube
during the operation of filling the water-
chamber. It will be evident that as the wa-
ter-chamber B fills with waterin consequence

of its delivery thereinto through the valve E, |

if the valve a be closed and the valve b be
open the air within said chamber will be com-
pressed into the air-chamber C through the
connecting - passage, and thus a degree of
pressure will be created within the air-cham-
ber which will at least be equal to the same
degree of pressure as that of the water-pres-
sure which exists in the water main which
supplies water to the filling-valve.

In the bottom of the water-chamber is an
automatically-operated outlet-valve control-
ling the exit of water from the water-cham-

ber into the delivery-pipe F. This automatic

outlet-valve may be a float or it may have
any other preferred construction. It may

vary widely in the way in which it is made

to serveitspurpose. Ifseems essential, how-
ever, that it should be so constructed with

a float or otherwise that it may be kept con-

stantly open when the water-chamber is full
of water and will only close when the water-
level within the water-chamber drops to with-
1n a short distance of the bottom, the closure
taking place before quite all the water has
been exhausted from the water-chamber, so

that there may thus at all times be sufficient

water or liquid left in the water-chamber to
cover allthe inlet and outlet openings therein
and make a close and tight water seal against
the escape of any air from the water-cham-
This explanation applies to cases where
the outlet-valve is located directlyin the bot-

tom of the tank. This automatic outlet-
valve may be located directly in the bottom |

of thé water-chamber, or a depressed exten-

~sion A° may be formed in the under side of

sald chamber especially adapted to receive
the outlet-valve, said extension A2 being of
proper shape and size for the purpose and

. serving to permit the water-level to drop
~ lower within the chamber than would be pos-

sible if the outlet-valve were located directly
in the bottom wall of said chamber.

673,842

I have here represented a particular form
of automatic outlet-valve which is preferred
for many purposes, although I do not, of
course, by any means intend to be restricted
to 1t alone. It is one kind of float-valve and
it i1s made buoyant by an air-chamber at-

70

tached to the valve:-stem. G denotes the

valve proper, and ¢ the valve-stem. This

| stem is supported by a bearing ¢’, and the

valve G works vertically in a barrel G', hav-
ing slotted sides, which permit the water to
pass thereinto and below valve G when the
latter is lifted off its seat. Attached to the

| upper end of this valve-stem is an inverted

cylindrical or cup-shaped part H, which is

i open at its lower end and which consequently

has an air-chamber /i within it. The opening
of the valve G by lifting it from its seat per-
mits water to pass from the water-chamber B
downward into the delivery-pipe I, which
pipe is supplied with a hand-valve 7, so that
water can be drawn off therethrough when-
ever desired. When the valve G seats itself

| irmly upon its seat, then water cannot pass

|

|

downwardly into the pipe F.

I designates an air-pipe which enters the
upper end of the air-chamber C and extends
therefrom to the air-chamber 7, belonging to
the automatic outlet-valve, which air-cham-
ber it enters, substantially as shown, the end
of said pipe being corrugated or bent, so that
it can extend upward into said air-chamber
h from beneath, and thus permit the air-
chamber to have a play up and down without
disturbing the position of this air-pipe I.

This pipe I serves to supply an additional

amount of air to the air-chamber A from the
main air-tank C and keep said valve nor-
mally raised and ecompensate for the pressure
of water within the water-tank. It will be
found to serve a useful purpose in this con-
nection by keeping a large and better supply
of air in the evlinder H, and thus Increasing
the buoyancy. of the automatic valve.

J denotes a pipe extending from the bottom
wall of the water-chamber B to the water-pi pe
F. This pipe J is provided with a hand-valve

J. Itis used for the purpose of permitting the

water under the pressure which it possesses
when within the water-chamber to pass down-
ward into the water-supply pipe at a point be-
neath the automatic outlet-valve. Itis only
used in rare instances when required for the
purpose of causing a strong pressure to be
brought to bear upon the under side of the
outlet-valve to release the latter from its seat
should it by any possibility adhere by suetion
too closely thereto and refuse to rise under
the buoyant action of the water as exerted
ordinarily upon its float mechanism. I have
therefore supplied this pipe J simply to guard
against a possibility of inaction in the outlet-
valve, arising out of certain conditions which
under some circumstances it might not be
possible to.avoid. Furthermore, it will be ob-

i served that the bottom of the air-reservoir C
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is provided with an outlet-cock K,which would
be useful for the purpose of cleaning out said
chamber.

In using an apparatus of this character the
air and water reservoirs are charged with air
in any desired manner and of any desired
pressure. Ordinarily it will suifice to simply
open the valves ¢ and 0 and allow both cham-
bers to fill with air at atmospheric pressure.
Of ecourse, if desired, air may be forced 1nto
the chambers at a higher pressure than at-
mospheric pressure; but it will be left to the
disceretion of the user of the apparatus. DBoth
chambers having been filled, valve a will be
closed. Water maynow be admitted through
the filling-valve E. As the water flows into
the water-chamber the air will be compressed
therein and will pass through the connecting-
pipe D into the air-chamber till by the time
the water-chamber is substantially filled the

air in the chamber will have the same degree

of pressure which exists in the water-main or
other water -supply, and then obviously no

‘more water can enter the water-chamber, be-

cause it will be clearly seen that when the
qir in the air-chamber has been compressed,
50 as to ecounteract the force of the incoming
water, no more water can enter. As before
«tated, the initial charge of air is usnally of
atmospheric pressure only, and when such a
charge is employed it will be found that the
water-chamber may be practically filled with
water before the air-pressure within the air-
chamber will counteract the force of the in-

coming water, so as to prevent more from en- |

tering. The initial charge, however, can be
so proportioned relatively to the pressure in

the water-main from which the tank 18 to be -

filled that the pressure in the main and that
in the tank will balance when the water 1s
within two or three inches or so of the roof of
the water-chamber, so as not toallow the water
torise into the connecting-pipe or passintothe
air-chamber. If the pressure within the main
be the greater, the charge of air within the
air-chamber may be increased, and if the
charge of air be greater some air may be al-
lowed to escape by opening the valve a un-
til the water rises to the required height in
the water-chamber. This mode of propor-
tioning the pressures and regulating the
equilibrium and opposing forees 18 only nec-
essary when the apparatus is first being
charged for work, because the same reguilat-
ing amount of pressure 18 retained after a de-
oree of pressure of the air upon the water in
the water-tank has once been secured equiva-
lent to that in the water-main.

I will now explain how the water under
pressure is discharged from the apparatus.

The action of the water within the water-
chamber upon the automatic outlet- valve

‘will be to float the float mechanism thereoft,
~and consequently open the valve.

The water
within the water-chamber will fill the exten-
sion A2, and will consequently be beneath the
open-ended cylinder H,and will cause thecom-

i

o
pression of air within the chamber h. The
lower edge of the cylinder H will be sub-

merged and will be kept so, and the water
will act to lift the cvlinder H, the quantity
of air therein assisting in giving it buoyancy,
so that the normal condition of the outlet-
valve will be open so long as there 1s enough
water within the water-chamber to float the
float mechanism of said outlet-valve. The
water which is drawn off, therefore, from the
pipe F by means of a hose or in any other
sunitable manner for any desired purpose
will issue therefrom under a pressure equal
to that of the ordinary water-main, which
pressure is imparted thereto by means of the
air-storage with the air-chamber, which acts
through the communiecating passages between
the two chambers upon the water which 1s
within the water-chamber and causes 1t to
pass out therefrom under a strong head.
When the water drops to a low level in the
water-chamber and there is no longer sutfi-
cient water to keep the valve G open, sald
valve will close, but there still will be enough
water left around the cylinder H to form
a water seal to prevent any outlet of air.
There will always be enough water left in the
water-chamber not only to seal the outlet
valve, but also, when sald outlet-valve is di-
rectly in the bottom of the tank, to seal the
inlet-valve by covering the inner end ot the
pipe E'. Any leakage of air that may take
vlace at any time from the chamber h will be
abundantly supplied through the al r-pipe 1,
and said pipe, as has already been explained,
will serve to assist in adding more or lessair
from time to time from the air-chamber to the
chamber %, and thus keep a sufficient quan-
tity of air within said chamber Iy and promote
the buoyancy of the float H. |

It will be manifest that after the apparatus
has once been charged with air no farther
air charge will be necessary. There will there-

after take place an alternate compression and

expansion of the same body of air consequent

‘upon the intermittent filling and emptying of

the water-tank with water. Herein lies an
important method not heretofore known or
employed In any pressure-tank of any kind
which I am familiar with, consisting in the
constant use of the initial atmospheric-alr
charge, which is alternately compressed and
expanded by hydraulic means. [t 1s,1n fact,
a hydropneumatic - pressure tank, whereby
water under a strong pressure is supplied for
use for various purposes. In speaking of the
actual use of a pressure-tank of this charac-
ter it is sufficient to state that in many in-
dustries where water is used in a multitude
of different plans for water distribution 1t 1S
necessary to transport a bulk of water from
point to point and use it at the latter point
under the same or a higher degree than that
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under which it was taken from the supply-

point, or it is necessary to store water in a
main from the reservoir, so that it can be sup-
plied under pressure for various uses, and
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these functions are exercised most efficiently
by means of a hydropneumatic water-tani
substantially of the character herein de-
scribed.
What I claim is—

- 1. The combination of the water-chamber,
an air-chamber, a communicating passage
between them, an inlet-valve on the water-
chamber, means fordelivering the water from

the said valve to the bottom of the water--

tank, a buoyant eylindrical outlet-valve, and
means operated automatically by the liquid
to keep the said valve normally open and to
close it when the liquid has nearly exhausted
80 a8 t0 preserve a water seal. |

2. 'The combination of g fluid-reservoir, an
passage
between them, a filling-valve on the fluid-
reservolr,means for delivering the water from
sald valve to the bottom of the water-tank, a
buoyant cylindrical outlet-valve in the bot-
tom of said reservoir, and means operated
automatically by the fluid to keep the outlet-
valve normally open and to close it when the
liquid is nearly exhausted so as to preserve
a water seal, substantially as described.

3. The ecombination of a flaid-chamber, of
an air or gas chamber, a communicating pas-
sage between them having one end open to the

atmosphere, a valve in the open end of said

passage, an inlet-valve in the fluid-chamber
provided with a pipe which introduces its sup-
ply at the bottom of the chamber and an out.-
let-valve in the bottom of the said chamber,
and means operated automatically by the lig-
uid to keep the outlet-valve normally open
and to close it when the liquid is nearly ex-

- hausted so as to preserve a water seal, sub-
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stantially as described.

4. The combination of a fluid-reservoir, an
alr or gasreservoir, and com municating pas-
sage between them, having one end open to
the atmosphere, a valve in the open end of the

‘passage, another valve therein at a point be-

tween the two reservoirs, a filling-valve in

the fluid-reservoir, an outlet-valve likewise

therein, and means operated automatically
by the liquid to keep the valve normally open
and to close it when the liquid is nearly ex-
hausted so as to preserve a water seal, sub-
stantially as specified. |

9. Thecombination of a water-reservoir, an
alr-reservoir, a communicating passage be-
tween them, an air-inlet provided with s
valve, a valve in the communicating passage
between the two reservoirs, a filling-valve in

the water-chamber provided with 3 pipe which

Introduces its water-supply at the bottom of
the water-chamber and an outlet-valve in the
bottom of the water-chamber, together with
means operated automatically by the liquid

~to keep the outlet-valve normally open and to

close it when the liquid is nearly exhausted so
as to provide a water seal in the bottom of the
water-chamber, substantially as described.

6. T'he combination of a water-chamber, an |

air-chamber, a communicating passage be-

!

Iy

673,842

tween them, a valve for the admission of air

to the chambers, a valve for controlling the

-passage between the two chambers, an inlet-

valve on the water-chamber and an outlet-
valve in the bottom of the said chamber hav-
ing an air-chamber, which operates as a float
for the outlet-valve to keep it normally open
and to permit it to close when the liguid is
nearly exhausted so as to preserve a water
seal in the bottom of the chamber, substan-
tially as deseribed. -

7. The ecombination of the water-chamber,

an air-chamber, a valve-provided passage be-
tween them, aninlet-valve on the water-cham-
ber and an outlet-valve in the bottom of said
chamber having an inverted air - chamber
which is open at its lower end, and which acts
as a float in the liquid to keep the outlet-
valve normally open, and close it before the
water has been completely exhausted from
the water-chamber so as to provide a water
seal, substantially as deseribed.
- 8. The combination of the water-chamber,
an air-chamber, a valve-provided passage be-
tween them, afilling-valve on the water-cham-
ber, an outlet-valve in the bottom- of said
chamber having an air-receptacle and an air-
pipe running from the main air-chamber to
sald receptacle, substantially as described.

9. The combiunation of the water and air
chambers, with a valve-provided passage be-
tween them, an inlet-valve on the water-cham-
ber and an outlet-valve on the bottom of the
same chamber, which closes before the water-
supply has been completely exhausted so as
to form a water seal together with the out-
let-pipe, and a valve-provided pipe for admit-
ting water under pressure at a point below
the water-outlet valve, substantially as de-
scribed. |

10. The ecombination of the water and air
chambers, with a comm unicating passage be-

i tween them provided with valves,one of which

communicates with the atmosphere and the
other located between the chambers, inlet
and outlet valves in the water-chamber, said
outlet-valve being provided with a float which
Is automatieally operated by the fluid to keep
the outlet-valve normally open and to close
1t when the liquid is nearly exhausted.

11. The combination of a flaid-reservoir, of
alr or gas reservoir, and communicating pas-
sages between them, a filling-valve on the

fluid-reservoir, an outlet-valve in the bottom -

of said reservoir, a float attached to said
valve automatically operated by the fluid to
keep the valve normally open and to close it
when the liquid is nearly exhausted so as to
preserve a water seal, and means for supply-
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ing the float with air to compensate for any

leakage therefrom.
Signed at the city of St. Louis, Missouri,
this 7th day of July, 1900.

THOMAS M. MURPHY.

‘Witnesses:
WILLIAM RATICAN,
ALBERT H. MURPHY.
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