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To all whom ot maiy concern: ~
Be it known that I, EDWARD M. LATING, of
[Tighland Park, in the county of Cook and
State of Illinois, have invented certaln new
g and useful Tmprovements in Apparatus for
Pumping; and I do hereby declare that the
followingisa full,clear, and exactdescription
thereof, reference being had to the accom-
panying drawings, and to the letters ot refer-
10 ence markedthereon,which form a part of this
specification. |
This invention relates to an improvement
in pumps of that class in which air under
pressure is forced downwardly upon the sur-
15 face of the water in the well, thereby elevat-
ing the water or the like in the pump-barrel.

The invention consists in the matters here-
inafter described, and more fully pointed out
and defined in the appended claims.

In the drawings, Figure 1 is a view in side
elevation and partly in section of a device
embodying my invention. TIig. 2 is a longi-
tudinal vertical section, partly broken away,
of the pump-barrel and air-chambers located
25 on each side thereof. Fig. 3 is a section

taken on line 3 3 of Tig. 2. Fig. 4 18 a sec-

tion taken on line 4 4 of Fig. 3. Iig. 5 1s a

section taken on line 5 5 of Fig. 2. Fig. 613

a vertical longitudinal section partly broken
30 away and taken through the upper valve-box
of the pump-barrel and air-chambers.

As shown in said drawings, A indicates a
motor of any preferred form, that herein
shown being a steam or gas engine.

I3 indicates an air-forcing pump of any de-
sired construetion.

C indicates an air-pressure tank adapted
to receive the air under pressure from sald
forcing-pump B and to deliver the same to
40 the air-chamber of the pump-barrel D. Said

air-pressure tank C may be of any desired
form and construction, the only requisite be-
ing that it be of sufficient strength to main-
tain the desired pressure. The pump-bar-
45 rel D is designed to be sunk below the level
of the water in the well and is provided with
a central delivery-pipe D/, extending from
near the lower end thereof upwardly to the
point where it is desired to deliver the water
so or other fluid which it is desired to pump
from the well. As shown, the sald pump-

20

35

' the like.

barrel consists of a tube or pipe D', of any
desired diameter, preferably construected of
iron or steel and of sufficient thickness to
withstand the desired pressure. Withinsaid
nump-barrel are two longitudinal radial par-
titions d d, which may be constructed inte-
oral with the inner wall of said barrel and
with the outer wall of said delivery-pipe D',
which, as shown in Figs. 1, 2, 3, and 4, 18 lo-
cated axially of said barrel. The partitions
may be constructed in any desired way to
form a joint impervious to air between sald
partitions and the barrel and the delivery-
pipe, so that within the barrel is formed two
entirely independent and separated air-
chambers D® D?, as indicated in Fig. 5. Said
chambers have no communication with each
other within said pump-barrel. The lower
end of said pump-barrel is provided with a
plurality of inwardly-opening valves d', here-
in shown as spring-pressed to normally close
openings d* in the end of said pump-barrel
and adapted to be lifted by the action of the
inflowing water or other fluid to uncover said
openings. Thelowerend of said delivery-pipe
is provided with similar openings e e on each
side of said partitions, and the same are simi-
larly opened and closed by spring-pressed
valves ¢ ¢', which open upwardly to admit
water within the delivery-pipe D'. Asshown,

! the lower end E of said delivery-pipe is flared

outwardly, or, in other words, is in conlcal
form. Throughtheslantingsidesthereofare
openings ¢? %, each of which is covered with
inwardly-opening valves €. As shown, said
valves are spring-preesed; but it is the pur-
pose to so adjust the said valves by any de-
sired means that the same will present no ob-
stacle to the inflow of fluid from said air-
nressure chambers D?*D? to said delivery-pipe

535
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D', but will effectually prevent flow in the

reverse direction. At the top of said pump-
barrel B is located a valve-box F, having the
same diameter as the said pump-barrel and
rigidly secured thereto in any suitable man-
ner, but preferably by means of rivets f or
The said valve-box is provided at
its upper ends with a closed head or casing
f' integrally or otherwise rigidly secured
thereto to form a tight joint with the side

| walls, and at its lower end islikewise provided
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with a similar tight head or end 72 extend-
Ing between the same and said pump-barrel.
The said valve-box is also provided with a
partition f7 extending diamectrically across
the same and corresponding with the parti-
tion in the pump-barrel, as clearly indicated
In Ifig. 3. Said partition divides said valve-
box into two separate chambers F’ 2, respec-
tively, and corresponding with and located
directly above the chambers D? D® of the
pump-barrel. The said valve-box is also di-
vided diametrically by a partition 4, extend-
ing from said delivery-pipe, on cither side
thereof, to the side walls of said valve-hox at
right angles to said main partition 3.  The
Rald valve-box is provided with two valves
J? 1* one oneach side of the partition 73, said
valves covering suitable openings 77 in the
head /=, which openings communicate with
the air-chambers D?* D*, The said valve 7P
1S spring-pressed; but it is obvious that the
same may be gravity-acting or be controlled
by any other desired means, the purpose be-
ing to so adjust the valve as to permit free
access of the air from the air-pressure cham-
ver of the pump-barrel into the correspond-
ing chamber of the valve-box.

As clearly shown in Figs. 2 and 3, the par-
tition f* has laterally-extended walls forming
pockets or recesses I I'* therein, which open
toward the valves f* 7. These pockets or
recesses are each provided with tapered aper-
tures in the upper and lower walls thereof,
forming valve-seats f*. The valves £* 7 are
balanced valves and are connected together
by a valve-stem /' and are so adjusted as
to normally prevent access of air from said
valve-box into the corresponding air-pressure
chamber when elosed.  As shown, the said
valve-stem /! joins or is integral with a rod

J % which extends downwardly through the

floor of the valve-hox F to a point near the
lower extremity of the water-delivery pipe D".
Obviously when air is admitted to one of
the chambers of the valve-box the pressure
thereof will normally act to hold the valve f*
therein closed. Owing to the construction
described, however, the upward and down-
ward pressure of the air on the two valves

5o f* fYisapproximately equal, and for this rea-
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son 1t requires but slight force to lift said
valves from the valve-seats /" and to hold the
same elevated therefrom to permit passage of
air therethrough, as indicated in Fig. 2. Au-

tomatic means are provided for moving said

balanced valves f* 1, as follows: The valve-
rod /' is provided at its upper part with an
adjustable stop f*. In close proximity to
the lower floor 7 of the valve-box a similar
adjustable stop 14 is provided. A float G is
adjustably positioned to slide up and down
on the valve-rod f!! as the water-level rises
and lowers and is shown in its uppermost po-
sition in full lines in Fig. 2 in one chamber,
while the corresponding {loat in the other
chamber is shown in said Fig. 2 in dotted

lines. A counterbalancing-weight G’ is hung .

e T
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on one end of a lever ¢, the other end of the
lever being pivotally engaged with the valve-
rod /' at ¢', as shown. This lever ¢ is piv-
otally suspended on any suitable arm or
bracket, as ¢°  As illustrated in Iig. 2, said

' weight G acts normally to balance the weight

of the valves f* 7* thereby permitting the
opening and closing of the same to be regu-
lated by the movement of said floats on said
valve-stem, as follows: As the water or liquid
to be pumped falls lower in said air-pressure
chamber D® at the point of lowest level the
lower end of the float G strikes and rests
upon thestop 7%, thereby drawing the valve-
rod /' downwardly, closing the valve 7" and
shutting off the influx of air to the chamber
D*from the valve-box. At the same moment
the water rising in the air-pressure chamber
D has reached its hichest level and the float
on that side of the device comes in contaet
with its stop /' the valve-rod /' in the cham-
ber D’ is raised and the valve f/* thereby
opened to admit air under pressure to said
chamber D3 from the valve-box If.

My deviee, so far as explained, operates as
follows: Air is forced into one of said air-
pressurs chambers of the pump-barrel from
the air-receptacle C, thereby causing down-
ward pressure on the surface of the water in
satd barrel and forcing the same upwardly
through the valves ¢’ ¢ in the delivery-pipe
from that side of the barrel-chamber. This
continues until the float (¢ has reached a
point where the lower end thercof comes in
contact with the stop /" on the rod f1I. The
balanced valve /" is now drawn downwardly
and closed.
then transferred to the other side of the
pump-barrel, air under pressure being dis-
charged thereinto through the balanced valve

/%, which was raised by the float (+ in the

other chamber by the action of the float com-
ing in contact with the stop 7% on the rod f!
at the same moment that the float G in the
first- mentioned chamber comes in contact
with the lowermost stop. The action is thus
alternated back and forward, air being alter-
nately forced into first one chamber and then
the other, thereby causing a steady upward
movement of the fluid in the delivery-pipe D'.

For the purpose of relieving the pressure in
the air-pressure chamber after the water has
been expelled therefrom and also for the pur-
pose of enabling said pressure to be utilized
to some extent in the pumping operation my
device is provided with ecnnections whereby
sald air under pressure may be delivered
back into the intake-pipe of the air-pump B,
which connections are as follows: Rigidly se-
cured in the top wall or cover ' of the valve-

box and cach communicating with one of said .

chambers therein are the pipes I1 1T, which
pipes lead upwardly from said valve-box I
and open at their apper endsinto the intake-
pipe O of the air-pump B. Said pipes H H’
are provided near their upper extremities
each with a valve, (indieated, respectively, by

The action of the force-pumpis
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i B'.) As herein shown, said valves are ro-
tary three-way valves. Communicating with
said air-pressure tank Cistheair-delivery pipe
¢, which extends to a convenient point be-

tween said valves and is provided at its ex-

tremity with a transverse pipe c¢', coupled
thereto by means of a T-coupling ¢*, the ends
of said pipe ¢’ communicating with said valves
I or . As shown, said valves h I’ consist
of a valve-chamber provided with an inter-
nal valve-closure /1?3, adapted in one position
to close the inlet into the valve-chamber from
the pipe ¢ and to permit unobstructed pas-
sage of the air upwardly through the pipes 11
or II' to the suction-pipe b of the air-pump b
and in its other position to close the exit
leading therefrom to the suction-pipe of the
pump and to permit unobstructed passage of
air from the pipe ¢ through said valve-cham-
ber and downwardly through said pipe 11 or
II' to the valve-box and therce to the air-
pressure chamber in the pump-barrel.
Automatic means are provided for adjust-
ing the valve-closures /i* so that when one ot
said closures is in position to permit free flow
of the air from one of the chambers of the
valve-box to the suction-pipe of the pump the
other thercof is so adjusted as to permit the
inflow of air from the air-pressure tank to the
other chamber of the valve-box and thence
to the air-pressure chamber of the pump-bar-
rel. As illustrated in Fig. 0, said adjusting
means comprise a eylinder I, located in close
proximity to and between said valves h /i,
preferably located horizontally between said
pipes H I
a piston ¢, located upon a piston-rod ¢/, the
ends * of which extend outwardly through
the cylinder - heads, as shown. Said outer
ends ?are each provided with a longitudinal
slot adapted to receive a pivot-pin 2. Baid
valve-closures /.* are each secured upon a
rock-shaft 73, one end of which projects be-
vond the outer wall of the valve-casing ana
carrics thereon a lever or crank arm /', The
free ends of the arms /i* /it are pivotally se-
curced to the slotted ends of the piston-rod by
the pivot-pins ¢, as shown in Figs. 1 and 0.
It will be noticed that the lower end of each
crank-arm ! is slotted at /" to permit of ver-
tical movement of the arm with respect to
said pivot-pin and the end of the piston-rod.
Connected to and communicating with each
of the air-pressure pipes 1I II' are relatively
small pipes J J', theouterend of each of which
communicates with theair-inlet passage of the
ports of the eylinder I remote therefrom, or,
in other words, as shown, the pipe J commu-
nicates with theair-pressure pipe H at onc end
and communicates with that port of the cylin-
der I adjacent to the pipe Il', and likewise the
pipe J' at oneend communicates with the pipe
11" and opens at its other end into the eyl-
inder I at the port adjacent to the pipe H,
the pipes J J' thus crossing, as shown in Fig.
6. The pipes J J' will be of small size usu-

ally and will be provided each with a hand- |

Said eylinder I is provided with |

valve 4, whereby the amount of air permitted
to flow therethrough at a given pressure in a
oiven time may be adjusted at will by the op-
erator. The operation of this part of my de-
vice is as follows: When the valves /i* are ad-
justed, one to close the exit through the suc-
tion-pipe B and the other to close the inlet
from the air-pressure pipe ¢, and the piston
is moved to the end of the cylinder I adja-
cent to the valve closing the inlet from the
pressure-pipe, and the crank-arms /' posi-
tioned as illustrated in Figs. 1 and 6, the ap-
paratus will be found to be adjusted to per-

70

75

3G

mit free flow of air from the pressurc-tank

into the air-pressure chamber D of the pump-
barrel, that being the chamber connected with
the pipe H. The other air-pressure chamber
D* will then be in open communication with
the suction-pipe b, and any air under pres-
sure therein will immediately exert 1ts pres-
stre to the pump, thereby greatly facilitating
the process of compressingthe air in the pres-
sure-tank C. The apparatus now being in
operation, the fluid is forced downwardly by
the air-pressure in the air-pressure chamber
D2 and an upward flow of water is caused to
flow through the delivery-pipe D'. As the
pressure increases in the pipe II and the air-
pressure chamber, causing the water to be
forced downwardly therein, a portion of the
air flows through the small pipe J into the
cylinder I and slowly moves the piston ¢ from
the position indicated in Fig. 6 toward the op-
posite end of the eylinder I, producing a cor-
respondingly slow movement in the valves /5
which movement continues until the float G
hasreached itslowest point,or,in other words,
comes in contact with the stop /' on the lower
end of the rod /', and thereby closing the
valve f*. The pressure above said valve Is
thereby suddenly augmented, with the effect
that pressure behind said piston ¢ forces the
same to the extremity of the eylinder I, there-
by instantly shifting said valves /* to admit
air into the chawmber D? and to permit the
flow of compressed air from the chamber D
to the suetion-pipe of the pump. At the mo-
ment this change in position is effected in the
valves itif the mechanismis properly adjusted
the float G' comes in contact with the stop /'
on the rod f'' onthat side of the pump, there-
by lifting the balanced inlet-valve /" and per-
mitting air from the pressure-pipe ¢ to flow
through the valve 7" downwardly in the pipe
H' and through said balanced valve /° Into
the air-pressure chamber D?, which at that
moment is full of water. This operation is
repeated, the compressed air from the pres-
sure-tank C and pump B being forced first
into one air-pressure chamber and then into
the other alternately until the water reaches
the lowest level desired, the air previously
compressed and used in the other air-pressure
chamber flowing direetly into the intake-pipe
of the pump to be again forced through the
pressure-tank C. This is a matter of great
importance, inasmuch as the energy of the
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alr previously compressed is conserved,there-
by making it possible to operate a pump con-
structed 1n accordance with my invention by
means of a motor of much less power than
those ordinarily used for similar purposes.
It 1s obviousalsothata pump of much smaller
size will answer all purposes, for the reason
that the greater part of the air delivered
thereto for compression is received under con-
siderable pressure, thereby greatly lessening
the amount of work required of the pump.

In the pipe U T have located a check-valve
b"of any well-known construetion, soarranged
that it will open to admit air to the said in-
take or suction pipe 0, and thereby replenish
any loss that may arise from leakage or from
absorption by the water. This valve will ob-
viously also be found to be useful when ecom-
mencing pumping operation.

It will of course be understood without fur-
ther illustration or deseription that while I
have shown a single pump a plarality of
pumps may be connected with a single com-
pressor and tank—that is, may be connected
in series—as desired. It will also be manifest
that my invention is not limited tothe various
detailsof construction hereinillustrated when
separately considered, since the invention is
broad and comprehensive in scope.

I claim as my invention—

1. Ina pumpingapparatus, a motor, an air-
pump, an ailr-pressure tank, operative con-
nections between the same, a pump-barrel
having a longitudinal partition dividing the
same Into two unconnected chambers, each
of which is provided at its lower end with
inwardly-opening valves, adelivery-pipe hav-
ing 1ts lower or intake end located near the
bottom of said pump-barrel, openingsin said
delivery-pipecommunicating with each cham-
ber, inwardly-opening valves on said open-
ings, a valve-box located at the top of said
pamp-barrel and provided with chambers cor-
responding tothe subjacent barrel-chambers,
valve communications between the same,
opening inwardly from said pump-barrel and
operated by the changing level of liquid with-
in said pump-barrel, valve communications
connecting each chamber of the valve- box
with the like chamber of said pump-barrel,
one of said valves being a balanced valve
adapted to be operated by the changing level
of the liquid within the pump - chamber,
valved pipes or conduits from each chamber
of said valve-box to the pressure-pipe of said
pump and to the suction-pipe thereof, means
for operating the valves in said pipes whereby
each chamber of said valve-box is in open
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communication with the pressure-pipe of said
pump when the balanced valve is open and
whereby the same is in open communication
with the suetion-pipe of said pump when said
balanced valve is closed.

2. In a pumping apparatus, a longitudi-
nally - chambered pump -barrel provided in
each chamber with inwardly-opening valves,
a delivery-pipe communicating at its lower
end with each of said chambers, a valve-box
located on the pump-barrel chambered to cor-
respond with the subjacent barrel-chambers,
a plurality of inwardly-opening valves in each
of said valve-box chambers, one being a bal-
anced valve, a valve-stem extending down-
wardly from said balanced valve into the
pump - barrel approximately to the bottom
thereof and being provided with adjustable
stopsatpoints marking the highest and lowest
level of the liquid in said chamber when said
pump is operated, a vertically-movable float
adapted to slide on said rod toopen and elose
sald valve by contact with the said stops, and
a weight connected with the balanced-valve
stem adapted to balance the weight of the
valve and holdit inits adjusted position until
actuated by the float.

3. In apumping apparatus, a pump-barrel
provided with unconnected longitudinal
chambers, a valve-box located at the top of
said pump-barrel and having chambersto cor-
respond therewith, each of said valve-box
chambers being provided with a plurality of
inwardly-opening valves, one of which is a
balanced valve, and each being also provided
with a valve stem or rod, extending down-
wardly in the corresponding pump - barrel
celamber, stops adjustably located on said
valvestemorrod at points which mark approx-
1mately the highest and lowest level of liguid
in said pump when the same is in operation,
a float having sliding engagement with said
rod and adapted to open and close said valves
by contact with said stops, a counterbalance
for the weight of said valve and stem, com-
prising a lever pivoted at its middle part and
engaging with one of its ends said valve-stem
or rod and having a counterbalance-weight
on the other end.

In testimony that I claim the foregoing as
my invention I affix my signature, in presence
of two witnesses, this 21stday of May, A. D.
1900.

EDWARD M. LAING.

Witnesses: _
TAYLOR E. BDROWN,
GERTRUDE BRYCE.

6o

70

75

30

Q0

95

100

10,

IIC



	Drawings
	Front Page
	Specification
	Claims

