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" UNITED STATES PATENT OFFICE.

COFRAN I HALL, OF SAN FRANCISCO, CALIFORNIA.

APPARATUS FOR CONTROLLING PUMPS.

SPECIFICATIOL forming part of Letters Patent No. 492,72 3, dated February 28, 1898.
Application filed July 11, 1892, verial No. 439,631, (No model.)

To all whom it may concern:

Be it known that I, COFrRAN I. HALL, a citi-
zen of the United States, residing in the city
and county of San Francisco, State of Cali-
fornia, have invented certain new and useful
Improvements in Apparatus for Controlling
Pumps; and I hereby declare the following
specification, with the drawings accompany-
ing the same, to be a full, true, and exact de-
seription of my improvements.

My invention relates to pumps requiring

~ intermittent action, whereby a supply of wa-

20

ter 1s raised for irregular, or variable, use,
especlally in the case of hydraulie elevators
operated from tanks set high enough to pro-
duce the required pressure by gravity.

My invention consists in arranging the driv-
ing gearing of supply pumps so that an over-
flow of the water raised, afterthe desired quan-
tity is supplied, will stop the pump by means
of a hydraulic piston, and then escape there-
from within some predetermined period ar-
ranged by adjustment, so the pump will again

start and supply until another overflow takes

place.

1The mechanism - consists essentially of a |

differential hydraulie piston having the dif-
ference of its major and minor areas con-

- stantly exposed to the constant pressure of

3

the head of water elevated, and the major
area of the piston acted upon by the overflow
water, as before named, producing a recipro-
cating movement of the piston coincident

- with a full supply and some predetermined
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period of time; such reciprocating motion en-
gaging and disengaging the pump-driving
mechanism so as to keep up, automatically, a
constant, or nearly constant, supply of the
elevated water. | . .

By my invention the great utility of em-
ploying as a pump controller a piston oper-

ated upon by overflow water from the ele-
.vator tank in lieu of spring devices which are
-liable to vary in theiraction, after being some-

time in use, instead of being unchanging in
their effect like in the case of controllers
wherein water acts against piston heads of
different diameters and areas.

Referring now to the drawings: Figure 1

18 a vertical section through an imaginary
building in which isplaced tanks and a pump

for raising water, the pump being supplied

with myimproved controlling apparatus. Fig.

| ential hydraulic cylinder, employed to oper-

K

ate, or stop, and start the pump-driving mech-
anism. Kig. 3 is a detail showing a portion
of the hydraulic piston, and a belt-shifting
fork attached thereto, such-as is employed in

| the arrangement shown in Fig, 1.

Similar letters of reference on the different
figures indicate corresponding parts of the
apparatus. | - |

The building A, shown in Fig. 1, may be of
any height or arrangement so long as the head
of water from the uppertank B affords press-
ure enough to operate clevators for passen-
gers and goods, or other purpose requiring

water pressure.

At the bottom of", the building is placed a

second tank C to receive the water after it has.

acted on an elevator, or other apparatus, and
performed its work, thus circulating the wa-

ter without waste, and permitting the use of

glycerineor otherliquids in connection there-
with to avoid freezing, or to serve as a labri-
cant for pistons on which the wateracts. The
waste tank C is not essential, however, ex-
cept to save the water, or for the other pur-
poses named. The supplveanbedrawn from
any source, and the spent water discharged
as waste if preferred. '-

In the arrangement shown, water is drawn

from the tank C, through the suction pipe R,
by the pump D, and is forced up into the
tank B, through the pipe S,which also an-
swers as & downtake, or service pipe, for wa-

ter escaping at the pipe T and applied to op-

erating an elevator or otherapparatus. When
the pump D is in motion, and water is at the

same time being used from the pipe T, so
| much of the supply as is consumed in the
| work passes directly from the pump D into

the pipe l, but is of course subject to the
pressure of the head from the upper tank B.
After use the water used from the pipe T re-
turns through a waste pipe U to the tank C,
as shown in Fig. 1. The pump D may be of
any type. The one shown is inclosed in a
casing, and is driven by the pulleys E, a belt

F and countershaft G, power being applied to
| the pulleys H, or in case of an electric motor

being employed, the controlling apparatus

can operate a switch. In the present case

the pump D is stopped, or started, by means

ot the shifting fork I moving the band F on -

fast.and loose pulleys in the usual manner.

2 18 a longitudinal section through the differ- | This shifting fork I is operated by a differ-
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ential hydraulic piston rod J carrying a.pis- !
ton contained in the cylinder K, having {wo

piston heads M and N of different dmmeters
as shown in Fig. 2. The chamber L of the
cylinder K 1s connected by a pipe O with the

‘main supply,and uptake-pipe S, sothis cham-

ber sustains at all times a pressure equal to
the head from the upper tank B, and when
water is permitted to escape from the cham-
ber P, by means of the pipe Q, the difference
in the area of the pistons M and N causes an

inward movement of these pistons M and N

and the piston rod J, shifting the band F, or
moving an electric switch, to start the pump
D. The pump then operates until the tank
is filled to the level of the intake funnel V on
the pipe W. This funnelis made wide atthe
top, as shown in Fig. 1, so that when the wa-
ter lows over the periphery the quantity will
be sufficient to suddenly fill the pipe W and
the chamber P of the hydraulic cylinder K.

- When thistakes place, the cock X being closed
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or partially closed, both of the chambers P

“and L will sustain a static pressure due to the
head of water from thetank I3,and the piston

head M will be in ethbuum with an equal
pressure on each side, but the piston head N,
having pressure on the inside only, will move
the two piston heads and the piston rods out-
ward, shifting the band I to the loose pulley
at E, StOppan the pump D. This condition
will contlnue so long as the pipe W is filled
with water, but the waste valve at X is left
partially open so that in some predetermined
time, corresponding as nearly aspossibletothe
amount used from the pipe T, the water will

“escape from the pipe W, Lhmuwh the cock X

and. the waste pipe Q, and- the pressure in
the chamber P> will fall accordingly. In the
mean time the pressure in the chamber L re-
mains constant, and the difference in the area
of the pistons Mand N causes them, with the
piston rod J, to move inward, again shifting
the band F to the fast pnlley staltmﬂ' the
pump D. This operation proceeds automati-
cally, the frequency of stopping and starting
being, as before explained, dependent upon
the adjustment of the cock X, and how rap-
1dly the water is permitted to escape from the
pipe W. This adjustment can alwaysbe made
so the pump will start within the period in
which the contents of the tank B are con-
sumed, consequently when once adjusted the
water supply reqires no fartherattention,and
no power islost by raising water not required
to perform useful work.

It will be understood that instead of a shift- |

ing band a cluteh, or other mechanism, can
be used for engaging and dlbenfrawmﬂ* the

pump gearing,orin thecase of a Steam pump

the hydraulic plthIl can be employed to ad-
mit and shut off steam from the pump en-
gine, the operatlon being the same in either

case.

Faving thus explained the nature and ob- |

jects of my invention, what 1 claim as new,

3

and desire to secure by Letters Patent, is—

492,723

1. In a pump controlliﬂg apparatus as here-

having joined piston heads of different di-
ameters and areas connected with an elevated
supply vessel or tank, and a pumping appa-
ratus, whereby the chamber between the pis-

" ton heads will sustain continually a pressure

due to the head, and a chamber outside the
larger piston head subjected to a variable

pressure by overflow from the supply vessel,

and thus a reciprocating movement of the hy-
draulic piston head, such asis required to start
and stop the pump, secured, substantially in
the manner described.

2. In a pump controlling apparatus, a sup-
ply pump and an elevated supply vessel or
tank, a differential eylinder fitted with differ-
ential pistons, means for shifting a belt or
switch connected with the differential hy-
draulic piston and to the pump gearing for
starting and stopping the pump, whereby, by

means of a static or uniform pressure, the pis-
ton is moved in one direction, and by the

pressure from overflow water is moved in the
other direction, and the pump thus caused to

in described, a hydraulic differential cylinder
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operate automatically, substantially as and

for the purpose described.

3. In a pump controlling apparatus, an ele-
vated supply vessel or tank, a supply pump,

a cylinder fitted with two piston heads of dif-
ferent diameters and 8o arranged and con-
nected that the differences of thelr areas when

exposed to a constant pressure between the
heads will cause an inward movement of the

piston rod and engage or start the pump, and
when the larger piston head 1s exposed toan
equal pressure on each side will move out-
ward and disengage the pump, a pipe con-
necting the hydraulic cylinder with the over-
head supply vessel provided with an expanded
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overflow inlet, substantially as and for the

purpose desenbed
4. In a pump controlling apparatus as here-

in described, a supply pump and overhead

supply tank, means for shifting a belt or
switeh of the pump gearing, a differential hy-

“draulic cylinder having differential piston

heads connected with the shifting means, a

pipe extending from one end of a hydraulic

cylinder to the bottom of the supply tank,

‘and a pipe connection extending from the
other end of said cylinder to the highest wa--

ter level in the said tank and havmﬂ' connec-
tion also with a waste pipe having an adjust-
able valve or cock, wher eby the hydra,uhe cyl-
inder is caused to move in one dlrectlou when
the elevated vessel is not full and in the other
direction when said vessel is full, thus start-
ing and stopping the supply pump, substan-
tla,lly as described..

In testimony whereof I have hereunto af-'

fixed my signature in the presence of two wit-

‘nesses.

| COFRAN I. HALL.
Witnesses:
ALFRED A. ENQUIST,
WILSON D. BENT, Jr.
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