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To all whom 4t may concern:

Be it known that I, XexopnoN CAVERNO,
a citizen of the United States, residing at
Kewanee, county of Henry, and State of Illi-

5 nois, have invented new and useful Im-
provements in Pumping Apparatus, of
which the following is a specification.

My invention relates to improvements in
pumping apparatus, and pertains especially

10 to that class of pumping apparatus shown
and described in my former Patents, Num-
ber 795892, dated August 1st, 1905, and
Number 955580, dated April 19th, 1910, and

_ which are adapted for pumping both water

15 and air into a tank designed to receive and
store the same under pressure.

The present invention relates more par-
ticularly to those pumps of this class in
which the water column is permitted to

20 drop, or retract, and admit air at some
point between the pumping devices proper,
and the storage tank. ,

My present objects are to avoid water
hammer, and also to provide special means,

25 operative at intervals when it is desired to
cut off the air supply to the tank, for re-

—+~_lieving the vacuum which would otherwise
be formed in a structure having one pump-
ing cylinder of larger diameter than the

30 other. :

In the following description, reference is
had to the accompanying drawing, in
which—

The figure is a vertical sectional view of

85 a pumping apparatus embodying my inven-
tion, drawn {o a plane cutting the pumping
cylinders and air chamber.

A is a well casing within which a pump
cylinder B is suspended by means of a pipe

40 ¢. An upper cylinder D is employed, this
being preferably located above the surface
of the ground and supported by a casing E.
This upper cylinder is provided with a dis-
placement plunger F and the lower cylin-

45 der B is provided with a piston G, the plun-

ger and piston being connected by a rod H-

extending through the tube C. The plun-
ger F and piston G are actuated from any
suitable source of power applied through
+50 the pump rod I. The fluid delivered by the
piston and plunger is conveyed through a
branch pipe or duct J to a chamber K. The
pipe J may be connected with the pumping
apparatus . proper at any suitable point
55 gbove the lower cylinder B and is arranged
to discharge into the lower portion of the

chamber K, from which the fluid is de-
livered through suitable ports L past a
spring actuated check valve M and into a
chamber N, which chamber is provided with
an outlet N’ leading to the pressure tank,
(not shown), or any other suitable point of
delivery. The chamber N may also serve as
an auxiliary air cushion chamber to prevent
water hammer. The air admission cham-
ber X is provided with an air inlet check
valve O of any suitable type. It is also
connected by a valved passage P with an
air cushion chamber Q, the passage P pref-
erably. communicating with the lower por-
tion of the chamber K and being provided
at an intermediate point with a valve casing
R having a manually actuated valve S,
which may be moved to and from its seat
by means of a screw threaded valve stem T.

In the construction illustrated, the plun-
ger F is of greater diameter than the in-
terior diameter of the cylinder B, and is
therefore adapted to deliver a. greater quan-
tity of fluid than the piston G. In the nor-
mal operation of the apparatus, with the
valve S closed, water will be drawn into

- the lower cylinder B through an ordinary

inwardly opening check valve at the lower
end of said cylinder, the water above the
piston G being delivered to chamber K and
cylinder D. Air will simultaneously be
drawn in through the check valve O to com-
pensate for the difference in the pumping
capacity of the plunger F and piston G, this
air being pocketed, however, in the cham-
ber K, so that it will not enter the pumping
cylinder D. On the down stroke, the plun-
ger I will force the water from cylinder D
mto chamber K, the piston G moving freely
downwardly through the water in cylinder
B. The water thus forced into chamber K

will first drive the air in said chamber past-

the check valve M into chamber N, and
thence through the duct N’ to the pressure

- tank or other point of delivery, the air being

followed by an amount of water equal to the

water delivering capacity of the piston G.

With this  construction, the air drawn in

- through the inwardly opening check valve O
- to chamber K, will form an air cushion under
- check valve M, which will prevent the water
- hammer which would otherwise result at the

beginning of the down stroke of the plunger
F. When the valve S is open, the same
cushioning effect will be secured by allowing
a portion of the water to pass through duct
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P and compress the air in chamber Q. In
such case, during the upstroke or suction
stroke of the pistons or plungers, the air in
chamber Q will reéxpand sufficiently to pre-
vent the formation of a vacuum strong
enough to open check valve O and therefore
no air will be pumped until the valve S is
again closed. It will of course be under-

'stood that, (unless valve O is locked),

in order to avoid drawing in air past the
check valve O, when the valve S is open, the
air chamber Q must be of sufficient size to
prevent a reduction in pressure within
chamber ‘K below atmospheric pressure to
such an extent as to cause the check valve
O to open. But even if the chamber @ is
not of sufficient size to prevent the opening
of check valve O, it will at least delay the
opening of such valve and therefore materi-
ally reduce the amount of air delivered to
the pressure tank through the chamber N.

While I have illustrated my invention as
embodied in a type of pump having pistons
or plungers of different delivery capacities,
it is not essential to this invention that dif-
ferential cylinders or plungers should be
used, since it is obvious that mieans, such as
are shown and described in my former Pat-
ent, Number 795892, might be employed, if
desired, to lower the water in chamber K
between the water forcing strokes of the
plunger or piston, which drives the water
through such chamber. In fact, my inven-
tion is applicable to any pumping apparatus
which includes means for lowering the
water level in a chamber, such as chamber
K, in the interval between the water fore-
ing strokes. It will be observed that the
outlet of chamber N is illustrated as located
below the upper end of said chamber. This
allows a supply cf air to accumulate in the
upper portion of the chamber N, which also
serves as an air cushion. This chamber,
however, is not essential to my invention,
although convenient both for the purpose of
providing such an air cushion directly over
the check valve M and also for the purpose
of providing clearance for said check valve.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is—

1. In a water pumping apparatus, the

" combination with a pump, of an air admis-

55

60

sion chamber having a water inlet connected
with the outlet of said pump, means for per-
mitting the water level to drop in said
chamber in the intervals between the water
forcing strokes of the pump, an auxiliary

‘air chamber connected with the interme-

diate chamber, and a valve controlling com-
munication between said chambers, said in-

- termediate chamber having an outlet lo-

65

cated above its water inlet; and an automati-
cally opening valve controlling said outlet.
2. In a water pumping apparatus, the

“having a valved outlet located above the in-

- 1,015,782

combination with a set of connected pump-
ing cylinders having water actuating mem-
bers of different fluid displacing capacities,
means for actdating said members, an air
cushion chamber, an air admission chamber

connected with said air cushion chamber by

a valved passage and also having an inlet
connected to receive water from the pump-
ing cylinders,—said air admission chamber

let and also having an air inlet above the
connection between the air admission cham-
ber and the air cushion chamber provided
with an automatic air admission valve.

8. In a water pumping apparatus, the
combination with a set of pumping cylin-
ders provided with a tubular connection,
and a set of fluid actuating members in said-
cylinders of different displacing capacities,
of an air admission chamber having a water
inlet, connected to said tubular connection
at a point between the cylinders, said air
admission chamber having a valved air inlet,
and also having an outlet located above the
water inlet, in a position to first receive air
and then water during the forcing stroke of
the pump. g

4. In 'a water pumping apparatus, the
combination with a set of pumping cylin-’
ders arranged to deliver water from one to
the other, connected fluid actuating mem-
bers of different displacing capacities lo-
cated in the respective cylinders, an air ad-
mission chamber, an otherwise closed air
chamber, connected with said air cushion
admission chamber by a valved passage, au-
tomatic air inlet and fluid outlet valves for
said air admissicn chamber, an open dis-
charge connection leading from the upper
pumping cylinder to said air admission
chamber below the fluid outlet, and means
for closing and opening the air chamber
valved passage in accordance with the air
supply requirements.

5. In a water pumping apparatus, the
combination with a set of pumping cylin-
ders, arranged to deliver water from one to
the other, connected fluid actuating merm-
bers of different fluid displacing capacities,
located in the respective cylinders, an air 1
admission chamber, automatic air inlet, and
fluid outlet valves for said chambers, an-’
other chamber provided with an outlet be-
low its upper wall and having an inlet, con-
nected with the outlet of the air admission 1
chamber, and an open connection between
the cylinder having the fluid displacing
member of greatest capacity and the air ad-
mission chamber below the outlet of said -
chamber. 1

6. In a water pumping apparatus, the
combination with a set of connected pump-
ing cylinders having water actuating mem-

bers of different fluid displacing capacities, -

means for actuating sald members, an air 1

70
75
80
85
90—
9;' |
100
105
110

15

20

25

30



1,015,782 _ ' 8

admission chamber connected to receive
water from the pumping cylinders, and pro-
vided with an air inlet check valve, an air
cushion chamber connected with the lower
portion of the air admissiori chamber, an
guxiliary air cushion chamber through
which water and air are forced from the air
admission chamber, said auxiliary air
cushion chamber being provided - with a

valved inlet lleading from the air admission 10

chamber, and also having an outlet in the
lower portion thereof.

In testimony whereof I affix my signature
in the presence of two witnesses.
XENOPHON CAVERNO.
Witnesses: .

Cuas. H. SHELDEN,
F. A. DicriNsoxN.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”




