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“Application filed July 3,

To all whom it may concern:
Be it known that I, Wirtiam I. Derrick,
a citizen of the United States, residing at
Moline, in the county of Rock Island and-
§ State of Illinois, have invepted certain new
and useful Improvements in Liqu}d-Suppl_y
Systems, of which the following is a speci-
fication, reference being had to the accom-
panying drawings. ' o
This invention relates to pumping systems
and more particularly to liquid supply sys-
tems such as systems for furnishing water
for residences, hotels, apartments, com-
mericial purposes, etec. ) .
An object of this invention is to provide
an automatic pumping system capable of
delivering an ample supply of water at a
desired pressure directly through service
pipes. L
20 Another object of the invention is to pro-
vide a system which will pump when water
is desired and in sufficient quantities so that
large and inconvenient storage tanks here-
tofore used in such pressure svstems are
2 eliminated and yet all the advantages of
such systems are retained. )

Another object of the invention is to pro-
vide a system in which a pressure compen-
sator is located between the pump discharge

30 and the motor controlling means in order
to prevent sudden or momentary fluctuations
in the pressure from affecting the pressure
operated motor controlling mechanism.

Another object of the invention is to pro-

3 vide a small tank or accumulator which
causes the replacement of small losses of
water from the discharge line, thus prevent-
ing a quick drop in the pressure in the line,
due to leakage such as might be cansed by
incompletely closed faucets, faulty valves,
ete.

Another object of the invention is to pro-
vide such a tank or accumulator which can-
not become “water logged” or full of water
in service to insure a sufficient quantity of
compressible gas at all times to expand when
the pressure is reduced and replace small
losses of water from the system.

The following description and annexed
drawings set forth in detail certain means
embodying my invention, the disclosed
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means, however, constituting but one of the
various mechanical forms in which the
principle of the invention can bhe employed.

In said annexed drawings,

Figure 1 is a diagrammatic view of the
system.

Fig. 2 is an enlarged longitudinal section
of the tank or the accumulator.

Fig. 8 is a section on line 3—3, Fig. 2.

In the drawings, 1 indicates a motor
mounted on a suitable base 2 which drives
a motor shaft 8. The shaft 4 of the pump
5 is connected by a suitable coupling 6 and
is driven thereby. By way of example the
pump diagrammatically illustrated consists
of a casing in which is mounted a rotor of
the type in which a portion of the rotor en-
2ages the water in an outer fluid channel.
While this is the preferred type of pump it
is to be understood that any pump capable of
delivering a sufficient supply of water at an
appropriate pressure can be used.

" The pump 5 has an intake pipe 7 extend-
ing to a suitable source of supply 8. Lead-
ing from the pump is a discharge or service
line 10 which may be extended to faucets 11
located in various places where it is desired
to deliver water. A suitable check valve 12
may be supplied at the end of the intake pipe
in-the source of water, to prevent the pump
losing its prime when the pump is not
operating.

Between the discharge side of the pump and
the automatic pressure operated motor con-
trolling switch 15 is a relatively small accu-
mulator tank 20 which is connected to the
discharge side of the pump by line 21. The
tank 20 consists of upper and lower sections
20* and 20® respectively, secured together
by any suitable fastening means such as
screws 23 passing through the outturned
flanges 24 of the upper section of the tank
and threaded into the outturned flanges 25
of the lower section of the tank. A suitable
diaphragm or membrane 26 preferably of a
flexible or yielding material such as rubber
or the like, is clamped between the out-
turned flanges and separates the upper and
lower portions of the tank. By tightening
the screws 28 or otherwise clamping the sec-
tions of the tank together the upper portion
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of the tank is rendered air-tight and the
lower portion of the tank is rendered water-
tight. . )
“Communicating with the lower portion of
the tank is a pipe 80 leading to the pressure
chamber 81 of the motor controlling
switch 32. i L

The specific electric switch mechamsm is
not shown herein in detail, for any pressure
actuated switch which is positivq and gf-
ficient in its operation and permits varia-
tion of pressure between its operating limits
and may be adjusted to vary or change such
limits is sufficient. In so far as the present
invention is concerned, however, it is only
necessary that a diaphragm be provided
which is subjected to the pressure trans-
mitted thru the tank 20 and is operable to
open the motor switch when the pressure
reaches a predetermined maximum and to
close the switch when the pressure drops to
a predetermined minimum. )

Suitable wiring connects the electric serv-
ice line with the switch and motor, so that
when the switch is closed the motor will
operate to drive the pump.

When the pressure in the system falls be-
low the predetermined amount for which the
automatic pressure governor is set, the gov-
ernor will operate the switch 15 to close the
motor circuit and the pump will operate un-
til the pressure is built up to a predeter-
mined maximum, when the switch will be
opened automatically by the pressure gov-
ernor. - As there is no storage tank in the
system, when a faucet is turned on the water
comes directly from a well, the only old

- water being that which stood in the supply
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and suction lines themselves, and that is
quickly withdrawn.

The small tank or accumulator 20 operates
as a permanent gas container to assist in
compensating pressure changes caused by
opening or closing a faucet suddenly or
starting the pump as the tank is located be-
tween the pump and the motor control-
ling switch. Consequently, only substantial
or sustained variations of pressure are trans-
mitted through the tank to the switch.

The accumulator also acts to replace small
losses of water from the discharge line and
to prevent a quick drop in the pressure in
the line due to leakage such as might be
caused by failure to close the faucet tightly,
faulty valves, etc. It is possible for a small
tank to accomplish this result since it con-
tains a gas, preferably air, which is compres-
sible, whereas water or other liquid in the
system is relatively incompressible so that a
considerable volume of water can leak from
the system before the pressure in the tank
is reduced sufficiently to permit the motor
switch 15 to be closed. If the pressure is
reduced by leakage sufficiently to start the
motor the pump will again establish the
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maximum pressure in the tank 20 which will
permit leaEage for a considerable time be-
fore the motor is again operated. Without
the tank a leak in the system would cause
fluctuations of pressure in the line which
would cause the motor switch to be constant-
ly moving to and from closed position start--
ing and stopping the motor which would
su%]'ect the pump motor and driving con-
nections to excessive wear.

By aaving the air enamber 20* of the tank
positively and permanently situated from
the chamber 20® which may become filled
with water during use, it will be seen that it
is always possible to obtain the benefit of a
compressible medium such as air in the sys-
tem, as it is not possible for the entire tank
to become filled with water, or “water
logged,” as heretofore.

“Furtherinore, it is to be understood that
the particular forms of apparatus shown and
described, and the particular procedure set
forth, are presented for purposes of ex-
planation and illustration and that various
modifications of said apparatus and pro-
cedure can be made without departing from
my invention as defined in the appended
claims. '

Having thus described my invention, what
I cluim 1s: .

1. A liquid supply system comprising in
combination a pump, a suction conduit ex-
tending from said pump to the source of
supply. a discharee conduit leading from
the pump, means for driving said pump, a
pressure operating device for controlling
said driving means, an accumulator inter-
posed between said discharge conduit -and
said pressure operating device, said accumu-
lator comprising a plurality of chambers,
one of said chambers containing a gas and
being separated from the other chamber by
a fluid tight medium, s1id medivm being
adapted to transmit pressure fiom one cham-
ber to the other.

2. A liquid supply system comprising in
combination a pump, a motor for driving
the same, discharge and inlet ports leading
from and into the pump, a pressure oper-
ated motor controlling device, and an ac-
cumulator tank connected to the discharge
side of the pump and to said pressure op-
erated motor controlling device, said ac-
cumulator tank having compartments, one
of said compartments being a gas tight com-
partment capable of receiving pressure from
and transmitting pressure to the other com-
partment. - _

8. A liquid supply system comprising in
combination a pump, suction and discharge
lines connected to the pump, a motor for
actuating the pump, an automatic motor
controlling device, and a relatively small
accumulator connected to the discharge line
to replace fluid loss through leakage in the
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line, said accumulator having a gas chamber
sealed to prevent egress of gas and ingress
of liquid.

4. A liquid supply system comprising in
combination a pump, a suction conduit ex-
tending from said pump to the source of
supply, a discharge conduit leading from
the pump, means for driving said pump, a
pressure operating device for controlling
said driving means, and an accamulator in-
terposed between said discharge conduit and
said pressure operating device, said accumu-
lator comprising a plurality of chambers,
one of said chambers containing a gas and
being separated from the other chamber by
a fluid tight medium, said medium being
adapted to transmit pressure from one cham-
ber to the other, and means connecting sai‘l

discharge conduit and pressure operating

_device with one of said chambers.

5. A liquid supply system comprising in

‘combination a pump, means to actuate the

same, a pressure operated device to control
said actuating means, an accumulator tank
interposed between the pump and said pres-
sure operated device, said accumulator tank
having superposed ~compartments, means
connecting the discharge side of the pump
and the pressure operated device with the
lower compartment, and means preventing
interchange of fluid between the compart-
ments.

In testimony whereof I hereunto affix my
signature, '

WILLIAM I. DERRICK.
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