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If{ all wham it ey caiwé?*n .
‘Be it known that I, CHARLES W"OLI* a citi-
zen of the United States ,residing at St. LOUIS

State of Missouri, have mvented certaln new.

and useful. Improvements in Force-Pumps,

of which the following is a full, clear, and
“exact description, reference bemg had to the
-accompanying d‘* awings,

foumnw a part
hereof. - -
My mventmn has relation to 1111prove-

ments in force-pumps, and consists in the
novel details of construction more fully set
forth in the speclﬁc atlon and point ed out in

the claims.

In the dmwmgs I":w ure  is an elevation of
the pump.
section and. elevation showing the main
cylinder in the act of discharging.
a horizontal section on line 3 3 of Iﬂg

Tig. 4 is a vertical section on line 4 4 of ¥ 16

5, taken through the air-controlling valves
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Ilg 5 18 a. horizontal section on line 5 5 of
Fig. 4, the valves being positioned to allow
for the dischar oe of the contents of the main
cylinder. Fig. 6 is a section similar to Fig.
5 with valves turned to cut off the main

cylinder from the compressed-air supply and

allow the air to enter the supplemental ¢ ylin-
der for expelling the contents thereol. iig.

7 18 4 tmnsverse ver tical section on 11116 7 7

of Fig. 5. TFig. 81s a sectional view of the

-closed posatmn of the water-inlet valve cor-

responding to the positions of the air-con-

trolling valves in Fig. 5, and Kig. 9 1s a sec-
tional view of the open posltlon of the water-
inlet valve corresponding to the positions of_
the air-controlling valves shown in Fig. 6.
The object of my invention is to Gonstruct .

a force-pump provided with two intercom-

40 municating cylinders from one of which the
~ water may " be expelled while the companion
cylinder is filling w:Lth water from the well or
~ other source of supply, this arrangement per-
‘mitting an available volume of water to be

drawn 1 upon without the necessiy of waiting

“the full time required to fill the main c*ylm—
der.
tank is several

The capacity of the main cylinder or

~mental cylinder, so that in drawing water

from the main cylmc er the supplemen‘tal
tank is almost instant.
the water in its passage to the point of con-

- sumption, reducing the time for the final de-

- livery of water in proportion to the ratio
- the respective cy lmders

subsisting between the cubic capacities of

tully appear from a detal

Fig. 2 is a combined vertical

 Fig. 318'

times greater than the supple-

v filled therefrom by

The valves by |

! whmh the complessed alr 18 alternately ad-

mitted first to one cylinder and then the

other for expelling the water therefrom may-
‘be actuated at a distance from the well or

hereinafter more
ed description of
the invention, which 1s as follows.

 Referring to the drawings, 1 represents the

source of supply, all as will

main cylinder or tank, adapted to be sub-

merged below the surface of the water in the
well and adapted to be filled from the bot-

tom through a rotatable supply or inlet valve

60

05

2, mounted in a valve-casing 3, communicat-

-mg through the wall of the cylmder the wa-

ter ﬂowmg into the valve from the top and
‘through the port 4 past the reciprocating
check-valve 5, mounted in a lateral exten-

sion or inlet s of the valve-casing. The

check-valve 5 slides loosely on the stem 6,

terminal head 8 of the stem 6. The top
cross bar or rib 9 of the inlet-valve 2 is con-
nected to a rod 10, extending above the sur-

face of the well, the upper end of the rod be-

ing provided with a pinion 11 and having a
bearing in the valve-casing 12 of the primary

in turn with a similar pinion or gear-wheel 15

-of the secondary air-valve 16, mounted. in

the valve-casing 17, the casmf:fs 17 and. 12
being prefer&bly in the form of a single cast-

casing 17 of the secondary air-valve is the
compressed-air-supply pipe 19.
stem carrying the pinion 14 is provided with

a terminal lever 20, to whose arms are

coupled the wire or rope connections or links
21, whose opposite ends are in turn connected
to an oscillating lever 22, mounted about a
pivot 23 and located at any convenient point
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75
secured to a transverse rib 7 of the extension __
3/, its inward movement being limited by the

80.

air-valve 13, whose stem 1s provided with a
pinion 14, meshmg with the pinion or gear- 3
wheel 11 aforesald The pinion 14 meshes

go

ing and communicating with each other bya
passage or port 18. Leading to the valve-

The valve-
95

oo

for the ‘operator or person desiring to turn on

the water.

Mounted above the cylmder 11s a supple—
mental cylinder 1’, whose bottom communi-

cates with the main cylmder through a pipe

24, leading to a pomnt lying in a plane
shghtly above the extension 3” of the valve-

‘casing 3 and adapted when the cylinder 1 is

empty above sald plane to be closed by a
float-valve 25, hinged at the bottom of said

connectlngmplpe 24. The top of the pipe 24

1S prowded with gravity check- valve 26.
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Leading through the top of the supplemental | escaping through the pipe 19/, valve 13,

cylinder 1’ 1s the main dehvery-pipe 27,

which terminates at the bottom a short dis-
tance above the pipe 24, the opposite end of
sald pipe 27 terminating at any convenient
point of consumption. Leading from the
bottom of the valve-casing 12 of the primary
alr-valve 1s a branch air-pipe 19/, which com-

- municates with the top of the main cylinder
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£S5

20

25

30

1, and leading {rom a convenient point of the
valve-casing 17 of the secondary air-valve is
a branch air-pipe 19", which communicates
through an air-chamber 28 at the corner of
the top of the cylinder 17, the lower end of
the pipe 19" being provided with a conven-
tional float check-valve 29 of ordinary and
well-known construction., '

The valve-casing 12 has an exhaust-port
30, In whose path 1s a yielding vibrating me-

tallblec membrane or diaphragm 31, adapted !

to engage a contact arm or plate 32, and
thereby close an electric current traversing
the wires w w, leading to an annunciator.
(Not shown.) -

The operation of the pump may be best
described by a reference to Figs. 4, 5, and 6.
The valve 13 1s open at the bottom and com-
municates with the pipe 19’. It 1s provided,
moreover, with a peripheral inlet-port a and
an exhaust-port b, adapted (when turned to
exhaust position) to register with port 30.
The valve 16 1s closed at top and bottom, but
has an elongated inlet-port ¢ and outlet-
port d and an exhaust-passage e. When the
lever 22 has been oscillated to turn the
valves to the positions shown in Fig. 4 and 5,
the compressed alr passes through the port ¢
into valve 16, through port d, passage 18,
port @ into valve 13, and pipe 19’, expelling
the contents of cylinder 1 1mmto cylinder 17,
filling the latter, the water or liquid thence

- passing through the pipe 27 to the point of
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consumption. At the same time the valve 2
1s turned to closed position, IFigs. 2 and 8,
this being desirable, as in the event of the
fallure of the check-valve 5 seating the es-
caping air-pressure would be apt to churn up
the water in the well by escaping through the
top of the valve 2 mto the well. The expul-
sion of the water from the cylinder 1 con-
tinues until the water-lever drops to a plane
shghtly above the top of the 1alet-port or ex-

tension 3’, when the float-valve 25 will no
It may also be accomplished by turning the
- valve 16 to such a position as to intercept the

longer be supported by the water, and thus
close the 1nlet to the pipe 24. The water

in filling the cylinder 17 displaces all the air
with the exception of the small amount ac-
- by an inspection of Fig. 5.

cumuiating 1n the chamber 28, the air"thus

displaced exhausting through the pipe 19”7
and out through the passage e of the valve |
The tank or cylinder 1 being thus prac-
tically empty, the operator now swings the
filling one of said cylinders from a suitable
- source of liquid-supply, means for permit-

16.

lever 22 to turn the valve 2 to filling or open

position, Fig. 9, allowing the tank 1 to refill,

6o the air displaced by the inrushing water now

ports b, 30, as seen 1n Fig. 6, it being under-
stood that a turning of the valve 2 to filling
position, Ifig. 9, brings the wvalves 13 16
(through the medium of the gears 11 14 15)
to the positions shown in said Fig. 6. The
cylinder 1, therefore, will refill, and during
such refilling operation of said primary cylin-
derthe valve 16, which is now turned to the
second position, Fig. 6, will permit the com-
pressed air to flow past the port ¢ into the
valve, thence through the same port (which
1s of sufficient length to reach in front of the
open end of the pipe 19" for the second posi-
tion of said valve) into pipe 19”7, thereby ex-
pelling the contents of the supplemental cyl-
inder 1’ out through the pipe 27, the air-
pressure opening the float-valve 29, and the

. |
sl

e}

check-valve 26 remaining closed by gravity -

and by the air-pressure within the tank, so
that while the cylinder 1’ is being drained of
1ts contents the large cylinder 1 is filling for a
subsequent operation. Of course the cylinder
1 will become full when all the air has been

| cisplaced therein, a fact which is indicated by

the electric annunciator. The exhaust-cur-
rent of displaced alr in impinging against the
sensitive diaphragm 31 will force 1t against
the contact arm or post 32, closing the circuit
and sounding the signal; but when the air-
current ceases the alarm will cease, so that
the operator will know that the tank is full,
when he may again turn the valve 2 to closing
position and begin the expulsion of the con-
tents of said main cylinder. This expulsion
may take place betore the cylinder 1’ has
been emptied, (since the latter must first fill
rrom the cylinder 1,) and the purpose of the

(2
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smaller cylinder is to furnish an immediate

supply of water while the large cylinder is
filling, so that the consumer need not be
obliged to wait unduly for the water once he

- has manipulated the valves to proper posi-
- flom. '

Of course the wait during the interval
that the small cylinder 1/ 1s filling from the
contents of the main cyhnder is a compara-
tively short one on account of the relatively
small capacity of the smaller cylinder. To
shut the flow of water off completely, that
may be done by an ordinary cock or faucet
at the point of consumption—that is to say,
at the point of discharge of the main (not
shown) with which the pipe 27 communicates.

alr coming through the pipe 19 and prevent
1ts passage into the valve 16, a fact obvious

Having deseribed my invention, what I

claim 15— | - | _
1. Aforce-pump comprising two intercomn-

municating cylinders or tanks, means for

- ting the escape of air during the filling of the

1 35
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cylinders, a.vibrating diaphragm in the path

of said air-escape, an electric circuit of which

said diaphragm forms one of the terminals,
a contact member forming the opposite ter- .

minal of said circuit, the latter closing by the
impact of the escaping air-current against

the diaphragm and the forcing of the dia- |
phragm against said contact member, and

means for permitting the pneumatic expul-

sion of the liquid from the second cylinder |

during the filling of the first cylinder, sub-
stantially as set forth. -

2. A force-pump comprising two intercom-
municating cylinders or tanks, means for

filline one of said cylinders from a suitable

source of liquid-supply, a compressed-air-

supply pipe, a double valve-casing coupled
to said air-pipe, branches leading from the

 valve-casing to the respective cylinders,

20

~ municating cylinders or tanks, means for

- 35

- 40

valves in said casings adapted to be rela-

tively positioned to permit the air to flow
into one or the other of said cylinders, and

an inlet-valve for the liquid-supply adapted

to he operated in conjunction with the oper-
ation of, the air-controlling valves, substan-
tially as set forth. o
3. A force-pump comprising two Intercom-

filliing one of said cylinders from a suitable
source of liquid-supply, a compressed-air

supply pipe, a double valve-casing coupled

to sald air-pipe, branches leading from the
valve-casing to the respective cylinders,
valves in said casings adapted to be rela-
tively positioned to permit the air to flow

2

ﬁrst-cylinder"whﬂe the contents of the _Seé— _

ond cylinder is being pneumatically ex-
pelled, and to cut off the liquid-supply while
the contents of the first cylinder 1s being ex-
pelled, substantiaily as set forth.

4. A force-pump comprising a main and a
supplemental superposed cylinder of smaller

capacity, a pipe connecting the cylinders, a
check-valve at the upper end of said pipe,

a float-valve at the lower end of said pipe,
a hollow rotatable liquid-supply valve adapt-

ted to admit liquid to the main cylinder, 2

double valve-casing located above the sup-
nlemental cvlinder, a compressed-air pipe
leading to said casing, valves in said casing,

branches leading from the casing in operative

connection with said valves for conveying
the compressed air alternately to the re-

55

spective cylinders, a check-valve in the sup-

p}ement.a,l' cylinder for closing the inlet to the

Ho

air-pipe leading therefrom, a rod or staff

valve, suitable gearing between the sald rod
and the valve-stems of the air-controlling
valves, a delivery-pipe leading from the bot-

| tom of the supplemental cylinder, and means

for actuating said gearing to effect alternate
expulsion of the liquid from the respective

leading upward from the liquid-supply

cylinders, for closing the liquid-supply valve

during the expulsion of the contents from
the main cylinder, and opening the same
during the filling thereof, and the expulsion

of the contents of the supplemental cylinder,

substantially as set forth.
~ In testimony whereof 1 affix my signature

into one or the other of said cylinders, an | in presence of two witnesses.

inlet-valve for the liquid-supply to the first |

cylinder adapted to be operated in conjunc-
tion with the air-controlling valves, and rela-

tively positioned to admit the liquid to the |

y,

S - CHARLES WOLF.
Witnesses: o o
- EMIL STAREXK,
Jos. A. MICHEL.
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