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Apphca.tlon July 19,1946, Serlal No. 684,888~
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) 2"Claims.
) &

THis . invention. concerns. nnprovements in
pumps for fluids.and particularly for.raising.liq-
uids. from.deep lévels,.and has for. its: object to
provide..an. improved construction and. arrange-

ment.which is- snnple in construction,.reliable in
opera,tlon -and requires the minimum number and
weight of reciprocating, parts..

Speclﬁc embodiments. of the present invention-.
will. now. be described,:by. way: of example, with.

reference to.the.accompanying drawing whereof—

Tigure 1 is.a .diagrammatic.view of a deep-lift
pump. of.. the . single-acting. type -constructed . to

embody féaturesof this.invention, and
Figure 2 is a similar view to Figure 1 showing
the invention.applied.to. a-double-acting pump.
Referring to Figure 1; the pump comprises &
driving unit generally:indicated by the reference
numeral 5. and a pump unit indicated.at 6. The

driving- unit-is ‘power=driven and"is’ situated at,,
say, ground level whilst the pump unit-is“located

at the low level ffom-which:the liquid:7.is to be
pumped.
The.diiving.unit 5 comprises a simple cylinder

8 and a piston 9 which i§ diiven by any convementf
primé . mover, for examplé thirough the agency of.

a crank:pin 18:and connecting-rod 1 1.

ThHe pump unit 6 also comprises a cylinder 12°

and piston 13 andithe cylinders-of‘the pump unit
and driving unit are placed-in-communication: by
a pair:of pipe-lines 14 and 15.. The latter-extend
respectively one from each end of the cylinders
8 and (2 with which they are in permanent open
communication. A third pipe-line 16 constitut-
ing the delivery pipe of the pump is also provided
from the pump unit 6 to the high level at which
the liquid is to be delivered. The pipe-lines 14,
{5 and {6 constitute the only structural connec-
tion between the upper driving unit 5 and the
lower pump unit 6, drive from the former to the
latter being transmitted hydraulically so that no
mechanical moving parts extending over the
whole depth of the lift are required.

The piston 13 of the pump unit 6 has formed
integrally with it a pump plunger 17T which is
adapted for reciprocation in a pump barrel (8.
The latter communicates with the delivery pipe-
line 16, suitable non-return valves 19, 20 being
respectively provided at the suction and delivery
ports 21, 22.

It will be noted from Figure 1 that the pump
plunger 17 is made of smaller diameter than the
piston 13 and that it reciprocates in the pump
barrel 18 which constitutes an extension of the
cylinder 2. The pump plunger 1T and barrel {8
form a single-acting pump.
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Inthe operation of the unit sHown in Figure. 1,
the two pipe-lines 14, 15 are filled with water or
othzr convenient liquid, and the two cylinders 8"
and 12 are also filled. Assuming that the respec-
tive. pistons 8 and 13 are at the upper ends of
their strokes, downward movement of the driving.
piston & by the crank mechanism (9; 11 operates.
through the column of water in: pipe-line (4 to-
force.piston (& downwards in cylinder 2. . Dur-
ing. this movement, the water in the cylinder 12
and. Yeneath piston. 13. is. displaced. upwsards.
through the pipe-line.i5 and fills. the upper. part.
of cylinder 8 as piston 9°descends.. On the return -
stroKe of ‘the piston 9.the motion of the water in

.thé two pipe-lines is.reversed.and.sa.drive. is im-:

parted to the piston.I3 in.the.opposite.direction.
Thé piston . {3 thereby reciprocates the pump-
plunger. 47 giving . alternate suction.and delivery,
strokes thereto. -

It 'may be found .desirable: to. be.able to.adjust
the .effective. volume.of the.pipe-lines. 14, {5 in-
ordeér. to adjust. the-effective.length -of the-con-
nection between.the: two. pistons- 9, {3.. To this-
end means as shown in Figure 1 may-be.provided:
the means comprises extension pipes 23,24 com-
municating respectively:with the upper and lower.
ends of the.cylinder. 8 and plungers: 25; 26 carried-
one -within. each extension pipe, the position of:
the. plungers- being.. adjustable by means:of the-
screwed -spindles - 27,.28. If, for example  when-
the piston 9 is at one end of its stroke, and the
piston 3 has not reached the corresponding end
of its stroke, the adjustment is effected by screw-
ing in the adjusting plunger 25 or 26 of the pipe-
line 14 or 15 which will force the piston i3 into
a position corresponding to that of the piston 8.

If desired, an air cushion may be provided in
each of the extensions 23, 24 of the pipe-lines 14,
15 to prevent hammer blow, and also safety relief-
valves may be provided on the pipe-lines to pre-
vent damage to them in the event of some ob-
struction preventing movement of the pump-
plunger 7.

It is not necessazy that the pump should be of
the single-acting type as described with reference
to Figure 1, and in a modified construction shown
in Figure 2 the pump-unit 6 is constituted by a
cylinder 12 in which a piston 13 is reciprocated,
with extensions 29, 30 at either end of the cylin-
der. One of these extensions (28) receives g
plunger 31, carried by the piston (3 and com-
municates with the hydraulic pipe-line {4 so that
the pressure transmitted from the driving piston
9 operates on this plunger to move it in one direc-
tion. The annular space 32 around this plunger
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constitutes one chamber of the pump, and an
extension {7 on the piston 13 operating in a bore
18 of smaller size than the cylinder {2 constitutes
the other chamber of the pump. The pipe-line
15 is connected to the cylinder 12 as shown; the
pump-plunger is therefore operated in one direc-
tion by pressure acting on the plunger 31 and in
the other direction by pressure acting on the
annular space surrounding the extension (7 and
acting on the lower face of piston 13. The two
pump spaces I8 and 32 communicate through
non-return valives 20 and 33 respectively with a
single delivery pipe {6 up to the higher level and
the pump space 32 connects with a suction pipe
34 which extends into the liquid 7 to be raised.

It will be seen from the above description that
the only connection between the driving unit 5
at the upper level and the pump unit 6 at the
lower level is constituted by ithree pipes, two of
which (4, 15) are filled with liquid for trans-
mitting a drive hydraulically from the upper unit
to the lower unit, and the third of which (I6) is
the delivery pipe. These pipes may be arranged
side-by-side in a suitable bore hole, or they may
be nested one within the other as concentric
pipes, or two of them may be located inside the
third, such arrangements being useful when the
diameter of the bore hole or the like is limited.

It will further be appreciated that since the
two pipe-lines 14, 15 are both filled with liquid,
and are of the same length, the pressure due to
the static head of liquid on the two sides of the
piston of the pump unit 6 is balanced, and there
is no tendency for the working fluid to leak in
either direction around said piston; also if these
pipe-lines are filled with the liquid which is being
pumped, any small leakage which may occur as
between the pump chamber (18 or 18 and 32) and
the cylinder 12 is immaterial, but such leakage
is not likely to occur since on the delivery stroke
of the pump the pressures are substantially bal-
anced in the two chambers when the open end
of the delivery pipe is at about the same level as
the driving unit.

In another embodiment of the invention the
driving unit comprises a pair of piston and cylin-
der assemblies, the pistons being reciprocated as
described and in synchronism whilst one driving
cylinder is eonnected to one end of the cylinder
of the pump unit and the other driving cylinder

10

15

20

25

30

35

40

'S
&

50

4
is connected to the other end of the pump-unit
cylinder. In each of the embodiments described
the piston of the pump unit may be moved in
one direction hydraulically by the driving unit
and be moved in the opposite direction by spring
means acting on said piston.

It will be seen that this invention provides a
very simple form of pump in which the number
of moving parts is reduced to a minimum, and
which is easily installed in a shaft, or in a bore
hole since no moving parts extend from the oper-
ating motor at the top to the pump-plunger at
the bottom.

Iclaim:

1. A deep lift pump comprising a first cylinder
and piston contained therein, a pair of oppo-
sitely disposed coaxial plungers directly con-
nected to the piston and contained in cylindrical
extensions of the cylinder, a second piston and
cylinder device, a pair of pipe lines connecting
one end of said second cylinder to one end of
said first cylinder and the other end of said
second cylinder to the cylindrical extension af
the other end of said first eylinder, and means to
vary the effective volume of each of the pipe lines
for adjusting the mean position of the first piston.

2. A deep lift pump as claimed in claim 1,
wherein the means to vary the effective volume
of each of the pipe lines comprises, for each pipe
line, a container in open communication there-
with, a plunger carried within the container and
means for adjusting the position of said plunger
within the container to vary its volume.

RICHARD HARLAND DICKINSON.
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