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This invention relates to pumps, and more particularly
to reciprocating type pumps used in pumping fluids hav-
ing settleable particles suspended in them.

Although the pump is useful in moving many types of
liquids containing settleable particles, it is described with
particular reference to its use as a submerged mortar
pump.

In pumping fluids such as mortar, the problem often
arises of solid particles tending to settle in the pump,
particularly when the pump is of the reciprocating piston
or diaphragm type. For example, in a typical prior art
mortar pump, during the “compression” portion of the
cycle in which fluid is being forced upwardly through
2 check valve in a piston moving down into a pumping
chamber, there is a tendency for the solid particles in the
mortar to settle around an inlet check valve located in the
lower portion -of the pumping chamber, permitting segre-
gation of the mortar and interference with the proper
operation of the inlet check valve.

This invention provides a pumping system in which
finid is injected into the pumping chamber during the
compression portion of the ¢ycle so that the fluid in the
pumping chamber is agitated to reduce the tendency of
solid particles to segregate or setile.
of fiuid and solid particles is kept more uniform, and the
tendency for solid particles to pack around the inlet check
valve is substantially reduced.

In the preferred form of the invention, the injection of
the fluid into the pumping chamber is achieved with one
or more auxiliary injection pumps which force fluid into
the pumping chamber during the compression stroke of
the primary pump. Moreover, the fluid is injected into
the pumping chamber tangentially around the inlet check
valve in the pumping chamber so that a swirling motion
is set up around the inlet check valve, creating centrifugal
force which tends to carry heavier and larger particles
away from the check wvalve.

These and other aspects of the invention will be more
fully understood from the following detailed description
and the accompanying drawing which is a schematic
representation (sectioned in parts) of the preferred em-
bodiment of this invention.

Referring to the drawing, a primary pump 10 includes
an upright primary housing 12 having a relatively large
cylindrical bore 13 extending through it. The primary
housing is mounted on a horizontal base 14 so the lower
end of the large bore is closed by the base. The other
end of the large bore is closed by a circular head -15
secured by bolts 16 to the upper end of the primary
housing. A smaller vertical cylindrical bore 18 opens
through the head, and a primary pump piston rod 29 is
disposed to slide in it, an O-ring 21 being mounted in the
smaller bore to make a sliding seal around piston rod 28.
The upper portion of the primary housing includes an
exit opening 23 to which is connected a discharge hose
(not shown) for delivering the pumped fluid to the desired
location.

A primary pump piston 22 is disposed to slide in the
large cylindrical bore, and is attached by downwardly and
outwardly extending radially spaced arms 24 to the lower
end of the primary pump piston rod. An outlet check
valve 26 in the piston includes a vertical bore 28 opening
through the piston, and an outlet check valve ball 30
adapted to seal in a seat 32 formed around the upper end
of the bore 28 in the piston. The arms 24 connecting the
piston to the piston rod form an open cage 33 which
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prevents the escape of the ball 3¢ as the piston recip-
rocates in the large bore 13.

An O-ring 34 fits in an annular groove 35 around the
periphery of the piston to make a sliding seal against
the wall of the large cylindrical bore.

An inlet check valve 36 at the lower end of the primary
pump includes a downwardly converging tapered bore 38
in the central portion of the base, and an inlet check valve
ball 49 adapted to seal in a seat 42 formed in the lower
portion of the tapered bore 38. As can be seen from the
drawing, the top portion of the inlet ball lies below the
upper surface of the base when the ball is seated so the
ball does not prevent the piston from contacting the base.

With the arrangement shown in the drawing, a pump-
ing chamber 44 is defined by the lower portion of the
cylindrical bore 13, the central portion of the base, and
the piston.

First and second injection pumps 43, 46, respectively,

are disposed in diametrically opposed positions on op-

posite sides of the primary housing: Each injection pump
includes an upright housing 47 having a vertical cylin-
drical bore 48, a slidable piston 49 disposed in the bore
48, a vertical piston rod 50 attached to the upper side of
the piston and making a sliding seal through a bore 51
in a top 52 secured by bolts 53 to the upper end of the
cylinder 48. A separate O-ring 54 in an annular groove
35 in each bore 51 makes a sliding seal against a respec-
tive piston rod 56. Each of the injection pump pistons
includes an O-ring 56 mounted in an annular groove 57
around the piston to make a sliding seal against the re-
spective injection pump cylinder wall. The upper ends of
the injection pump piston rods are connected by a cross

. bar 57 to the primary pump piston rod 29.
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Each injection pump includes an inlet check valve 58
adapted to be comnected to a source of water (mot
shown) such as a water main. The two injection pump
inlet check valves are identical, and for simplicity only
the first injection pump check valve is described in detail.
The valve 58 includes a first fitting §9 having external
threads 69 at one end which screw into internal threads
61 in a horizontal bore 62 through the lower portion of
the first injection pump housing. The first fitting in-
cludes a first horizontal bore 63 beginning at the right
end (as viewed in the drawing) of the fitting and ter-
minating in a tapered seat 64 which connects to a second
bore 65 of larger diameter, and which has a longitudinal
slot 854 for the flow of liquid into the first injection pump
housing. The bore 65 is threaded internally at its left
end to receive an externally threaded retaining plug 66.
The retaining plug 6§ confines a check ball 68 disposed in
the bore 65 and adapted to make a seal against seat 64
during the compression stroke of the injection pump
piston 49.

The lower end of the first injection pump cylinder is
connected to the lower portion of the pumping chamber
by a horizontal passageway 76 which opens tangentially
into the pumping chamber to inject fluid in a clockwise
direction (as viewed from above). The lower portion
of the second injection pump cylinder is connected to the
lower part of the pumping chamber by a horizontal
passageway 72 which opens tangentially into the pump-
ing chamber to inject water so that it swirls in a clock-
wise direction (as viewed from above).

The inlet check valve 58 of the second injection pump
46 is of a construction identical to that of the first injec-
tion pump check valve and is not described in detail.
The second injection pump check valve is also connected
to a suitable source of water.

The primary and injection pumps can be constructed
and assembled in any of a variety of ways, but for sim-
plicity of illustration, the pump housings are shown as
cast integrally with each other and the base.
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The operation of ‘the pumping system shown in the
‘drawing is relatively simple. The system is mounted
to be submerged in the fluid to be pumped, say mortar,

care being taken to have it spaced from the bottom of -

the mortar container (not shown) so that fluid can flow
freely in the pumping chamber through the inlet valve
36, and so the valve can shut properly during the com-~
pression stroke of the primary pump. The injection
pumps are supplied water by hoses (not shown) con-
nected to suitable water source through the. inlet valJes
on the injection pumps.

. The cross bar is connected to a crank (not shown)
which is driven by suitable source of power (not shown)
so that the piston rods and their reéspective pistons are
moved up and down' in their respective cylinders.
the pistons move up together, the outlet valve 62 is
forced closed and the inlet valve in the primary pump
is forced open, atmospheric pressure driving mertar into
the pumping chamber 44. Simultaneousiy, each of the
inlet check valves on the injection pumps opens, per-
mitting the injection pump cylinders to fill with water.
On the down stroke, or “compression” part of the cycle,
the inlet valve in the primary pump is forced shut, and
the outlet valve 26 opens, permiiting mortar to flow from
the pumping chamber through bore 28 into the space
above the piston 22. Simultaneously during this com-
presénon stroke, water is injected tangentially into the
pumpmg chamber from the injection pumps, causing the
fluid in the pumpmo chamber to swirl in a clockwise di-
rection as viewed from above. This swirling movement
creates a centrifugal force which tends to carry the larger

and -heavier solid particles in the mortar toward the.

periphery of the pumping chamber. The respective vol-
umes of the pumping chamber and the injection pump

_cylinders are such that there is not excessive or undesir-
able dilution of the mortar. )

On the succeeding upsiroke of the pistons, the mortar
above the primary pump piston is forced out of the exit
and through the discharge hose. At the same time, the
pumping  chamber is recharged with mortar, and the
injection pump cylinders are refilled with water.

Thus, with the pumping system of this invention, the
fluid in the pumping chamber is agitated during the
“compression” cycle, thereby reducing the tendency for
solid particles to settle out and interfere with the opera-
tion of the inlet valve for the pumping chamber.

It will be apparent from the foregoing description,
“that this invention is applicable to embodiments equiva-
lent to the specific one shown in the drawing. For ex-
ample, the reciprocating piston in the primary pump may
be replaced by a reciprocating diaphragm having a check
valve in it, and the injection pumps may be replaced by

valves in a line containing water under pressure, the

valves being opened and closed in response to the actua-

tion of the primary pump so that the valves are open.

during the compression stroke to .inject water into the

As’
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of the primary pump. With this arrangement, it is neces-
sary to have water under pressure greater than the maxi-
mum developed in the pumping chamber.

1 claim:

1. A pump for pumping fluids having settleable par-
ticles comprising means defining an elongate upright cyl-
inder, a reciprocatable main piston disposed in the cyl-
inder for up and down reciprocations within the cylinder

 and defining together with the sidewall of the cylinder a

10

20

25

40

45

50

55

pumping chamber, and are closed during the intake stroke

discharge chamber between the upper side of the main
piston and tke top of the cylinder, and an inlet chamber
between the lower side of the main piston and the bottom
of the cylinder, an outlet providing flow communication
between the discharge chamber and a point of discharge,
an inlet providing flow communication between the inlet
chamber and a source of a first fluid, a passage in the
main piston providing flow communication between the
discharge chamber and the inlet chamber, first valve
means. associated with the inlet to permit flow only into
the inlet chamber, second valve means associated with

‘the passage in the main piston.to permit flow only from

the inlet chamber into the discharge chamber, injection
apertures peripherally spaced apart in the sidewall of the
inlet chamber near the bottom of said chamber adjacent
the first valve means, the injection apertures arranged to
open into the inlet chamber tangentially to the sidewall
of said chamber to inject a second fluid into the inlet
chamber and around the first valve means, an elongate
injection cylinder, the injection apertures providing flow
communication between the inlet chamber and the injec-
tion cylinder, a reciprocatable injection piston disposed in
the injection cylinder, a fluid inlet providing flow com-
munication between the injection cylinder and a source
of the second fluid, and means for reciprocating the main
piston and the injection piston to inject the second fluid
into the inlet chamber as the.first fluid is discharged

through the passage in the main piston.

2. Apparatus in accordance with claim 1 wherein the
main piston and the injection piston are connected to be

reciprocated together.,
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