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UNITED STATES PATENT OFFICE.

PHILIP H. SHUE, OF DENVER, COLORADO, ASSIGNOR TO ELMER SIKES, OF DENVER,
COLORADO.

' PUMPING SYSTEM.

1,197,771,

Specification of Letters Patent.

Patented Sept. 12, 1916.

Application filed July 7, 1914. Serial No. 849,418 ‘

To all whom it may concern.

Be it known that T, Pame H. Suug, a
citizen of the United States, residing at
Denver, in the county of Denver and State
of Colorado, have invented certain new and
useful Improvements in Pumping Systems,
of which the following is a specification.

My invention relates to pumps of the
type in which a liquid or semi-solid is
transported to an elevated point of dis-
charge by the pressure of air or other ex-
pansible gas in a closed displacement cham-
ber.

The primary object of my invention re-
sides in providing in a system of this char-
acter, an association of units of simple and
durable construction which codperate to raise
by the expansive action of compressed air
or other similar motive fluid, liquid from
one or more sources of supply, to any de-
sired elevation.

Another object of my invention is to con-
struct the units to operate without the aid
of moving parts other than the necessary
check valves and so that sand, gravel and
other solids can be raised with the liquid
without injury to the operative parts or in-
terference with their effective action, and
still a further object 'of the invention is to
provide means for preventing the escape. of
motive fluid before its displacing action
upon the liquid to be raised.

The above and othér objects, all of which
will fully appear in the following descrip-
tion, I attain by the system and qpparatus
illustrated in the accompanying drawings in
the various views of which like prrts are
similarly designated, and in which,

Figure 1 is a sectional elevation of the
preferred form of my pumping system in its
operative position with relation to a source
of water supply, and an operating mecha-
nism of suitable construction, Fig. 2, an ele-
vation drawn to a reduced scale, of a similar
mechanism in which the number of units
comprised in the system has been increased
to 1ift water from a greater depth or to a
point of greater elevation, Fig. 8, a sectional
elevation illustrating a modification of the
construction and arrangement-of the units,
designed for the purpose of their codpera-
tion to raise water from two or more sepa-
rate sources of supply, Fig. 4, a sectional
elevation showmcr my 1nvent10n n its sim-
plest form in which' two codperative units

are comblned in a single part for I'alSan‘
liquid to a limited elevmtlon and Fig. 5, a
transverse section taken along the line 5—5
Fig. 4.

The principal.elements of my 1mproved
system common to all its forms, are a plu-
rality of liquid receiving unmits 27 and a

valve 21 which controls the flow of a motive
fluid to and from the same.

Each unit comprises a dlsphcement
chamber provided with one or more valves
for the admission of liquid into which it is
immerged, a discharge pipe, a check valve
normally clos1n0‘ the same, and an opening
for connection with the above-mentioned con-
trolling valve which is constructed to alter-
nately place the said opening of each unit
in communication with a source of expansive
fluid and the atmosphere, and to simultane-
ously effect the same condition in reverse or-
der in a companion unit.

While the operation of the controlling
valve may be effected by any suitable mech-
anism within the spirit of my invention, I
preferably employ a mechanism which is
shown and described in my co-pending ap-
plication, Serial Number 849,419, filed July
7, 1914, and which briefly is constructed as
follows: A cylinder 2 mounted in a hori-
zontal position on a supporting structure 3
connects at its opposite ends with the hous-
ing of a valve 4 which by means of a cam
5 and a rocker lever 6 is moved to and fro
to alternately place the said ends of the cyl-
inder which normally connect with the at-
mosphere, in communication with a source
of fluid under pressure. The cam receives
its continuous rotary motion from a suit-
able driving element through the intermedi-
ary of a pair of cone—pulleys 7 and 8 con-
nected by a- belt 9, and a:worm 10 which
operatively engages a corresponding wheel
12 on the shaft of one of said pulleys, and
which by means of a pulley and a belt is
connected with the driving element. A re-
ciprocating piston 15 in the cylinder 2 im-
parts by means of a pitman 16, a rocking
movement to a crank shaft i7 which through
the medium of a pair of sprocket-wheels 18
and 19, and a corresponding chain 20, effents
the operation of the controlling valve 21.
The motive fluid required for the displace-

_ment of liquid contained in the units above

mentioned, is preferably provided by an air
compressor installed in suitable proximity to
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the apparatus, and when the above described -

mechanism is employed for the operation of
the controlling valve, the compressor pro-
vides at the same time the means for the
supply of motive fluid to the cylinder and
for the actuation of the worm 10. In the
drawings, the pipes leading from the com-
pressor to the valves 4 and 21 have been des-
ignated by -the numerals 22, and the belt
which operatively connects a rotary part of
the same with a pulley 13 on the worm shaft,
by means of the numeral 14.

The controlling valve 21 of the pumping
system comprises a housing provided at
quadrant peints with ports, two opposite
ones of which are by means of pipes 23 and
24 conneeted' respectively with the herein-
before mentioned air intake- and exhaust-
openings of the two units, while an inter-
mediate port 25 connects with the atmos-
phere for the exhaust of spent fluid from the
units and® a thereto opposite port which
connects with the before mentioned pipe 22
of the air compressor. The rotary body of
the valve has two ducts 26 which at the
ends of its oscillating movement simultane-
ously connect adjoining ports in the hous-
ing for the passage of fluid from one to the
other, so that in the operation of the valve,
the two units are alternately and reversely
placed in communication with the exhaust
port 25 and the thereto opposite intake port.

In the preferred form of my invention
which is Hlustrated in Fig. 1 of the draw-
ings, two units are placed one above the
other, the lower one being immerged in the
body of liquid to be elevated, such as is
contained in the bottom of a well 28.

Fach unit, which, as mentioned herein-
before, provides a displacement chamber to
alternately receive a body of water and a
corresponding quantity of liquid-displacing
air, is composed of a cylindrical shell 29,
the edges of which are let into circular
grooves of two heads 30 and 31 which are
rigidly connected by means of bolts 32.

The upper head of each unit has a central
valve chamber 33 formed by a centrally

apertured screw-cap 34 which by means of _

an interposed coupling ring 35 is connected
with a flange which exteriorly surrounds a
central opening 38 in the head. .

The lower head of each unit has a central
depression to provide a sump 36 beneath the
inlet opening of a discharge pipe 37 which
at its upper end is connected with the open-
ing 38 of the opposite head. A flap-valve
39 is disposed in the valve chamber of each
unit to control the flow . of liquid through
the opening in which the pipe 87 is con-
nected, and similar valves are applied to
ports 40 in the lower head of the lower
unit, through which the liquid in which
the latter is immerged, is admitted into the
displacement chamber.

1,197,771

The valve chamber of the lower unit con-
nects by means of a pipe 41 screwed into
the aperture of its cap 34, -with an intake
opening 42 in the sump of the upper unit,
the flow through which is controlled by a
flap valve 43, and the valve chamber of the
upper unit is connected with a conduit 44
through which the liquid displaced in the
operation of the system is conducted to the
desired point of discharge.

The air openings of the two units are by
means of the before mentioned pipes 23 and
24, respectively connected with the opposite
air-discharge ports of the valve 21, the pipe
23 which leads to the lower unit passing
through the displacement chamber of the
upper one to avoid the presence of exterior
parts which might interfere with the instal-
lation of the wunits in a well of limited
diameter. :

In the operation of the system, the oscil-
lating controlling valve places, as men-
tioned hereinbefore, the two air openings of
the units alternately and reversely in com-
munication with the supply of motive fluid
(in this instance the air compressor), and
the exhaust opening 25 so that while air is
admitted into the displacement chamber of
the lower unit, air is simultaneously ex-
hausted from the chamber of the other unit,
and vice versa.
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During the exhaust of air from the lower

unit, the liquid in which the unit is im-
merged is compelled to enter its displace-
ment chamber through the normally valve-
closed ports in its lower head, until the posi-
tion of the controlling valve is reversed
when the consequent admission of the com-
pressed air into the lower unit through the
pipe 23, compels the liquid contained in the

_unit to flow through the discharge pipe 37

into- the valve chamber 33 and to thence
rise in the pipe 41 to enter the displace-
ment chamber of the upper unit, it being

understood that by the pressure of the body 1

of air which displaces the liquid, the valves
of the ports 40 are closed and the check
valves which control the flow through the
pipes 87 and 41 are simultaneously opened.

At the next succeeding reversal of the
position of the valve, when the greater por-
tion of the liquid contents of the lower unit
has been transported to the upper unit, the
exhaust of air from the lower unit will cause
an inflow of water as before, while the
simultaneous admission of air to the upper
unit will displace the liquid contained there-
in and compel it to flow through the pipe
37 into the valve chamber 33 and thence
through the conduit 44 to the point of dis-
charge, it being obvious that by the pressure
of the air on the liquid, the valves 43 and 39
are respectively closed and opened. Tt will
thus be seen that when the valve 21 is con-
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mechanism with which it is connected, equal
quantities of water will be intermittently
discharged from the upper unit in rapid
stccession. .

The admission of air to the units is regu-
lated so that but part of their contents are
discharged and a sufficient quantity is left
in the bottom portions of the units to seal
the inlet openings of the respective . dis-
charge pipes 37 as is indicated in the upper
unit of the system shown in Fig. 1, and
thereby prevent the escape of air. :

The sumps in the bottom of the units
directly beneath the discharge pipes, pro-
vide catch basins for sand, gravel and other
solid matter which entered the displace-
ment chambers together with the water,
thereby compelling the same to be drawn
into the respective pipes and preventing
their accumulation in other parts of the
units where they might interfere with the
proper operation of the apparatus. By
increasing the number of units the water

- may be transported from one to the other
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progressively and thus raised to any desired
elevation with the same air pressure and
strength of material. '

For the codperative action of the units
each two companion units are connected
with a separate controlling valve as shown
in Fig. 2 of the drawings, it being under-

stood that by iIncreasing the number of

sprocket wheels 18 on the crank shaft 17 of
the operating mechanism, any desired num-
ber of these valves'may be operated simul-
taneously for the co-action of a correspond-
ing number of pairs of units.

In the construction shown in Fig. 2, four
units A, B, C and D are arranged in two
pairs E and F, placed one above the other,
the units of the pair E being connected with
a controlling valve G and those of the pair
F with a controlling valve H, while the two
controlling valves are operatively connected
with the crank shaft 17 as hereinbefore de-
scribed. After the lowest unit A has been
filled with liquid from the body in which it is
immerged, the subsequent admission of air to
said unit in the next phase of the oscilla-
tory motion of the valve G, will cause its
liquid contents to be displaced into the next
unit B from which the air is at the .same
time exhausted to permit the liquid to enter
the same. At the end of the following mo-
tion of the controlling valve G, the air being
exhausted from the lowest unit, causes a re-
newed inflow of water, while the simul-
taneous admission of air to the next unit B
which previously had been filled, will com-
pel the water to enter the third unit C from
which air is being exhausted through the
port 25 of the valve H. After the following
movement of the two valves, the water con-
tained in the lowest unit again flows into
the next unit, and that contained in the unit

3

C into which air is now admitted, is at the
same time compelled to enter the upper unit
D from which the air is being exhausted,
and whence it flows through the conduit 44
to the point of discharge. It will thus be
seen that during the continuous operation of
the two valves, the water is compelled to
flow progressively from one unit to the
other, thereby effecting a practically con-
tinuous flow at the point of discharge.

A modification of the system hereinbefore
described is illustrated in Fig. 3 in. which
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two companion units are each provided with

admission ports in the bottoms of their re-
spective displacement chambers, like the
lower one of the two units of the construc-
tion shown in Fig. 1. The valve chambers
on the upper ends of the two units are in
this form connected with a common dis-
charge conduit 45, but the connections of
the air openings with the controlling valve
21 are the same as in the first described
form. This construction of my pump is
particularly adapted for use in places where
there are a number of separated wells or
other sources of water supply which singly
do not provide a sufficient amount of water
for the purpose for which it is desired.
“The form illustrated in Figs. 4 and 5 dif-
fers from the others in that the two units
are combined into one part which consists
of a cylinder constructed similarly to one
of the units of the other forms and divided
by a longitudinal partition 46 into two sepa-
rated displacement chambers each provided
with one or more liquid admission ports 40.
The discharge pipes 37 of these displace-
ment chambers open into a common valve
chamber with which the conduit 44 is con-
nected, and the air openings of the same
connect with the controlling valve as in the
other constructions. -
The last described form of my invention
is designed for use in places where it is de-
sired to lift a limited quantity of water to
a limited elevation. ‘
Tt will be understood that by adjustment
of the belt 9 on the correlative cone-pulleys
-of the operating mechanism, the movements
of the controlling valve relative to that of
the compressor may be regulated and that
in consequence the pump may be readily ad-

. justed to any compressor of suitable con-

struction to raise the water or other liquid
in any desired quantity within the capacity
of the apparatus.

Having thus described my invention what
I claim and desire to secure by Letters-
Patent is:

1. In combination, a series of displace-

‘ment chambers, and "valve-controlled dis-
charge conduits extending from a point ad-
jacent the bottom of each chamber of the
series into the next adjoining one, the cham-
bers at opposite ends of the series having
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respectively a water inlet and a water-outlet
and all the chambers of the series being sep-
arately connected with a source of fluid-
pressure.

2. In combination, a series of displace-
ment chambers, valve-controlled discharge
conduits extending from a point adjacent
the bottom of each chamber of the series into
the next adjoining one, the chambers at op-
posite ends of the series having respectively
a water-inlet and a water-outlet and all the
chambers of the series being separately con-
nected with a source of fluid-pressure, and
valve-mechanism operating to discontinue
the supply of fluid pressure to the chambers
periodically, and simultaneously in alternate
chambers of the series.

3. In combination, a series of displace-
ment chambers in pairs, valve-controlled
discharge-conduits extending from a point

1,197,771

adjacent the bottom of each chamber of the
series into the next adjoining one, the cham-
bers at the opposite ends of the series having
respectively a water-inlet and a water-outlet,
and all the chambers of the series being sep-
arately connected with a source of fluid-
pressure, and valves operating to periodi-
cally discontinue the supply of fluid-pres-

‘sure to the chambers of each pair alter-

nately, and codperating to effect said periodic

-discontinuation of said supply simultane-

ously in corresponding chambers of the pairs
comprised in the series.

In testimony whereof I have affixed my
signature in presence of two witnesses.

PHILIP H. SHUE.

- Witnesses: ,
G. J. RorLLanper,
L. Ruoapss.
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