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(;ASE E

To all whom it mas y concern:

Be it known that I, WILLIAM E. PRALL, of
Washington city, in the District of Oolumbla,
haveinvented an Improved Pnéumatic Water-
Supply System for Buildings, of which the fol-
lowing i8 a specification:

- My invention relates to an improved method
of supplying public and private buildings,

fountains, &ec., with water out of wells, cis-

‘terns, or local reser voirs by pneumatlc press-
ure derived from mains or reservoirs charged
with compressed air by suitable machinery.
It consists of a novel combination and ar-
rangement of one or wore water-reservoirs
~ with an air-supply pipe, an automatic press-

ure-regulator, and a system‘of distributing-

- pipes extending from the reservoirs into and
about the building to be supplied thérefrom.

~ In the accompanying drawings, Figure 1 is
a sectional view illustrating my mventmu as
‘applied to the water-supply of a building;
and Fig. 2 a similar view of an improved form
of pressure-regulator to be used therewith.

A, Fig. 1, i3 an air-tight tank of suitable

size to be lmmurbed in the well, cistern, or

stream from which a supply of Wa,ter' iS. to be
drawn. B is a valve arranged at or near the
bottom of the tank to open inwardly, so that
the water may readily and naturally ow into
the tank by gravitation, and thus automatic-
ally refill the same when emptied. Cisa dis-
charge-pipe opening into the tank at or near
the bottom thereof, and extending thenee to

the house and groundﬂ if required. This pipe

is fitted with a check-valve, W, and may be
divided above the valve mto tWo branches, C!
and C?, the communication befween the main

pipe C ‘and said branches being controlled by |

means of a three-way cock, D, whereby the
communication with one bra,lwh is _cut off
when opened with the other, and vice versa.
One of these branch pipes, (}1 is carried di-
rectly to all points where a hlgh pressure of
water may. be required for use in case of firg,

&c. The second branch, C? is used as the
ordinary service-pipe, and counects with the
cocks and hydranta commonly used about the

ing the water-tank A directly with a reservoir |
or main pipe kept. constantly charged with
compressed air at a high pressure; and Fis -

an exhaust veunt or opening in said pipe E,
which is closed by a three-way cock so ar-

| ranged as that when the admission of air to
the tank from the pipe E is cut off, communi-
-cation will be established between the tank

and the open exhaust-vent to allow the air in

the tank to escape as it 18 displaced by the

water entering it. G is the outer casing of

an improved automatic pressure-regulator,

which is constructed as hmuna,fter described ;
and H I are air-pipes con necting the same mth --

the tank A. K isa secoud eock placed in the

pipe E to cut oft at pleasure the direct admis-

.gion of air to the tank through said pipe, and

to divert it through the pressare-regulator G;
and L is a rod or (,ham connecting the lever

of the cock K with the lever operating the

three-way valve or cock D above, so:that the
communication of the main delwerv -pipe G

| with the ordimary low-pressure service-pipe
C! through the cock D shall be closed, and

that with the high-pressure pipe C? be Opeued |

‘when the cock K is opened, and vice versa.

The pressare-regulator G (see Fig. 2,) con-
sists of a conical piece, M, pla.ymg loosely
within a conical chamber inclosed by the cas-
ing G, and confined by diaphragms P! P? of .

.rubber or other tlexible yielding air-proof ma-
- terial.
tween the diaphragms P! aud P?in contact

This loose piece M is so mterpo ed be-

with both as to transmit the movement of the
one to- the other. These diaphragms are se-

cured in place each by means of a ring or cen- |
‘trally - perforated piece, O or O?,

which 18
screwed down or otherwme f&btﬁl’l@d upon Lhe
edges of the diapbragm against or upon an -
offset or-shoulder formed about the opening

eovered by the diaphragm, so as to fasten the
latter with an air-tight joint. : B/ is a port in

‘the casing (x, to which the main air-pipe E is -

‘connected. Thls port is formed opposite the

mmor dlaphragm PL which Covera the smaller
opening -into the centre.l differential chamber
of the device. A valve, N,isarr anged to open

house, and in which a high pressure or head | and close the .port B/, as shown in Fig. 2, its

of water is not required. E isa plpe connect-

stem N’ bemg extended far enough to bear
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agatnst the minor diaphiragm P so that an |
outward movement thereot shall operate to
close the valve. The valve is guided in its
moveme 1ts by means of an annular perforated
beuring-piese encireling its stem and project-
ing there‘rom, as shown in the drawing., 1 is
a pipe coanecting the space or chamber be-
tween the port K and minor diaphragm I
with the water-tank A, through which the air
adwitted from the pipe I by the valve con-
trolling the port 12/ is conducted to said tank A.
An closed air-tight chamber, R, 1s formed
over the enlarged or major diaphragm P2, and
communication is established between said
chamber R and the water-tank .\ by means of |
a pipe, H, | | :
As the oftice of the loose pieee N/ is merely
to transmit the movementof theone diaphragmn l
!

to the other, its form is immaterial, provided

its ends afford good bearing and support for
the diaphragms. It may, in fact, be made in

separate sections, .

An outward vent may be pierced to com-
municate with the central differential cham-
ber inclosed by the diaphragms, in order to
guard against an accumulation of pressure in
sald ehamber by means of a leak of air there-
with under pressurve. ,

The automatie operation of the valve con-
trolling the port I in governing and regulat-
ing the admission of air, or of any gas or |
fluid, from the pipe E to the tank A, and in
determmning and maintaining a given press-
ure thereof in said tank, is determined by
the relative proportion of the areas of the
~ two ends of -the central differential ¢hamber,
~covered, respectively, by the major and minor
diaphragms P! and P2 If] for instance, the
areas of the two ends cr openings into the
differential chamber be in the proportion of
two to one, the pressure of the air admitted
against the minor diaphragm -1, covering |
the opening of smaller area, will be overcome,
and the diaphragm forced outward to close
the valve so soon as the pressure in the cham- |
ber R upon the major diaphragmn P2, cover-
ing the opening of larger area, becomes more
than one-halt as great. In other words, if
the area of the opening covered by the major
diaphragm be twice as large as that of the
opening covered by the minor diaphragm, and
the pressure of air in the pipe E e twenty
pounds to the square inch, the valve-will be
closed so soon as the pressure in the pipe [
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and tank A (and, consequentiy, in the clian-
ber R, because of the connecting- pipe H)
shall become equal to ten pounds to the ineh,
but the valve will instantly open so soon us
the pressure in the chamber R become less |

than ten pounds, or one-half less than that in'|

the pipe, and, consequently, upon the surface
of the valve covering its port &, - |

In the operation of my improved apparatus,
as above described, if, when the tank A is.
Milled with water, the main cock I be opened
aud the pressure-cock K closed, compressed
alr will be admitted to the tank A, and such |

constant pressure .be maintained upon the
water therein as shall cause a gentle flow of

water at all the cocks and hydrants having
connection with the distributing-pipe C?, the
degree of pressure being 8o determined by an
adjustment of the pressure-regulator G, as
described, as thatl it will produce a proper
flow of witer without any unnecessary waste
of air from cxcessive pressure. When, how-
ever, 1n case of tire, or for use in watering a
garden, or other extraordinary occasgions, a
very great quantity of water or high press-
ure is desired, the full pressure of air in the
main K may be instantly turned on, and, at
the same time, the ordinary low - pressure
pipes be protected from this great strain, Ly

simply turning thie cock D, whereby the hi “h-

pressure cock K will be opened, and the ...
neetion of the main water-pipe C be changed

from the ordinary service-pipe C? to the high.

pressure pipe Cl, ‘
When the tank A bhas been emptied of its

contents, the three-way cock ' must be.
turned so as to cut oft the admission of air

from the pipe E, and permit an escape of the

air in the tank A through the exhaust-open-.

ing 1n said cock F, wherenpon the tank will
antomatically fill by an inflow of the water sur-
rounding it, through the valve B.

I contemplate producing an antomatic move-’

ment of the cock F when the tank A is emp-
tied, and again when it hag filled, by combin-
Ing with said cock a float, or its equivalent,

arranged 1in the tank, to be¢ operated by the

rise and fall of the water therein.,
I contemplate, as a part of my system, con-

necting the high-pressure pipe C* directly with

a second self-filling water-tank, entirely inde-

-pendent of the low-pressure tank A and pipes
(Y, and carrying the high-pressure pipe i di- .- -
rectly tfrom the cock K to said second tank,

50 that when said cock K is opened the high

pressure will be exerted in the second tank

and its connected pipes only, without cutting
off or affecting the supply and flow of water

i {from the tank A through the low-pressure

Service-pipes. | | |
1 contemplate, also, duplicating the tanks

and regulators in connection with the cock F, .
so that when the supply of air 1s cut oft from .

one tank to allow it to fill, it shall be turned

mto the second, so that a flow of water shall

be produced therefrom into the common dis-
tributing-pipes, aud vice-versa. |

I claiir ay my invention— - -
- One or more self-filling water-tanks, A, and

a system of delivery-pipes, C* C?%, connected

therewith, when combined with a high-press-
ure air-supply pipe, I, pressure-regulating de-
vice G, low-pressure air-supply pipe I, and
gh-pressure cut-off cock, K, substantially as
and for the purpose herein set forth.

| W. E. PRALL.
Witnesses: | |
DAviD A. BURR,

WM. E. KNOWLES.
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