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‘1 .

This inhvention relates to improved priming
means for centrifugal pumps. -

“The invention has for an object the provision
of a positively-acting displacement pump of vari-
able capacity, arranged to operate at a high rate
to rapidly exhaust air from the casing of the
centrifugal pump and its suction pipe and to
operate at a substantially-less rate; after the
centrifugal pump has been primed, and.to oper-
ate at zero rate when the outlet of the cen-
trifugal pump is closed. -

The invention has for a further object the
mounting of such a pump on a centrifugal pump,
the impeller of which rotates on a horizontal
axis, the priming pump having a suction con-
nection to the top of the volute to avoid trapping
of any substantial amount of air there by the
rise of liquid in the casing of the centrifugal
pump, as well-as a suction connection to the
eye of the impeller. . o

The invention also has for an object the pro-
vision of a standard for supporting the centrif-

ugal pump with its axis horizontally - disposed

and in any one of a plurality of positions of
angular adjustment so that the outlet of the
centrifugal pump may be faced in different di-
rections to suit different. customers, the main
casing of the centrifugal pump having a cover
on which the priming pump is mounted and in
which & suction connection for exhausing the
volute is formed,. such cover being capable of
being fastened to the casing in a plurality of
corresponding positions of ‘angular adjustment
so that said suction connection may extend
vertically to the top of the volute regardless of
the angular position of the main casing.

These and other objects will best be understood
from the following detailed description--of one
illustrative example of the invention in the ac-
companying drawings, in which:

Fig. 1 is a cenfral sectional elevational view
of a centrifugal pump embodying the priming
means of this invention; o

Fig. 2 is a cross sectional view taken: on the
line 2—2 of Fig. 1 and showing the variable-ca-
pacity priming pump-in position for pumping at
its maximum rate; : : S

Fig. 3 is a fragmentary Cross sectional view,
taken similarly to Fig. 2 and showing the prim-
ing pump in non-pumping position; ’ X

_Fig. 4 is a perspective view of the shiftable
stator element of the priming pump; o

Fig. 5 is a view similar to Fig. 3 with the prim-
ing pump removed; - o

Fig. 6 is an elevational view showing the inner
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‘face ‘of-the cover plate- which -partitions the

“pumping chamber of centrifugal pump from the -
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pumping chamber of the priming pump; .

Fig. 7 is a sectional view taken on the line T—1
of Fig. 6; and ‘ ,

Fig. 8 is a fragmentary sectional plan view
showing the priming passages between: the,
pumping chambers- of centrifugal and priming
pumps.

Referring to these drawings, and first to Fig.
1 thereof, the centrifugal pump includes a main
casing | and a cover 2, secured to the main cas-
ing by cap screws 3. These casing members | and
9 afford between them a central chamber 4 re-
ceiving the impeller 5, which as shown is of
the ‘closed type and has a circular series of
vanes 6 and a cenfral eye 1, leading to the spaces
between the vanes. The main casing | has in
one side wall a central inlet 8 axially aligned .
with the impeller and in this wall-are a series of
tapped holes 8 which enable the flanged end
of a suction pipe (not shown) to be fastened
to the casing. - The main casing (Fig. 2) has

. formed therein the volute channel 10, surround-

©2
[>)]

ing the chamber 4 and the impeller § and ter- .
minating with an outlet II. The latter has
fixed therein a bushing 12, providing a seat for

. a check valve I3, which has guide vanes 14 slid-

.30

‘ably engaging the inner peripheral wall of the

bushing. A spring 15, acting between a Cross
bar 18, which is fixed at its ends to the ‘casing
{-and diametrically spans the outlet passage

il;:and the valve _
until a sufficient pressure is built up. in the

. gentrifugal pump to open the valve.

The impeller 5 (Fig. 1)is keyed to one end of

“ 4 drive shaft {7 and held against a shoulder on
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.such shaft by a nut 18.

This shaft extends
throtigh the cover 2, through the pumping
chamber of a priming pump mounted within a
casing 19, through a cover 28 of the casing 19
and into a bearing member 20’. The latter is
secured by cap screws 21, which pass through a
flange .on member 20’, through cover 20 and
casing 19 and thread into cover 2. The shaft
i1 is entirely supported by the ball bearings 22
in member 20°. A suitable seal ring 23 is pro-
vided to prevent escape of liquid from the pumps
along shaft 17. The impeller has at- its outer
and inner ends hollow hubs 24 and 25 (Fig. 8),
respectively, which fit into openings in the cas-
ing 1 and cover 2, respectively, and prevent flow
of liquid’ from the outlet to the inlet side of

‘the impeller through the chamber 4.

The pump, as thus far described, is of old

holds the latter to its seat -
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and well known form and it will serve as an
llustrative example of one form of centrifugal
pump, in which the priming means of this in-
vention may be embodied. The invention may be
used with any centrifugal pump and does not
depend on, nor is it limiteqg to, the particular
details of construction disclosed.

The centrifugal pump is supported with its
drive shaft {7 horizontal by.a standard 28 (Fig.

1). The inlet face of casing 1 is clamped against :

one side face of this standard by three cap
screws 27 (Fig. 2) spaced 90 degrees apart. There
are four tapped holes in casing I, spaced ninety
degrees apart, and any three of them can be
used to receive the three screws 21. The one
tapped hole that is not used to receive a screw
21 is marked 27’ in Figs. 1 and 2. The casing |
may be secured to standard 26 in four different
positions such that its outlet 11 may point verti-
cally upward, vertically downward, or horizon-
tally ta the left or to the right. The standard 26
-has a semi-circular recess (Fig. 2) in its upper
end to clear the suction pipe and its flange. -

The priming pump is of the positively-acting
variable-capacity displacement type - and is
mounted within a housing comprising the hollow
casing 19 and the described covers 2 and 28,
which as shown in Fig. 1, are applied to and
close opposite sides of the hollow casing. 'The

interior of this hollow. casing (Figs. 2 and 3) is :

cylindrical, .except for two diametrically opposed
recesses therein, each having parallel side walls
and forming with their -end closures 2 and 20
cylinders 29 and 30, The stator of the priming
bump is shown separately in Fig. 4. It is in the
form of an annular ring 31 .with two diametri-
cally-opposed projections 32 and 33 of rectangu-~
lar cross section which. form pistons and are
slidably engaged in the cylinders 29 and 30, re-
Spectively, as shown in Figs. 2 and 3. A spring
34, mounted in a radial hole in member 19 and
acting between a plug 35, which closes the outer
end of such hole, and the piston 32 tends to hold
the stator in the position illustrated in Fig. 2.
There are slots 36 and 37 (Fig..2) in the sides of
pistons 31 and 32 that enable the cylinders 29
and 30 to communicate with the inlet and outlet
chambers 38 and 39, respectively, that are formed
between the stator 31 and member 19 in which it

is slidable. These chambers communicate at all ;

times with the space within thestator by means
of the notches 40 and 41, best shown in Fig. 4.
Within the stator is ‘mounted a cylindrical rotor
42 fixed .to -drive: shaft .IT. in coaxial relation.
This rotor is radially grooved at angularly spaced
intervals to slidably receive vanes 43, which are
held with their outer edges pressed -against the
internal periphery of ring 31 by means of two
annular rings 43° which -are Jocated one in .each
of two recesses formed  in opposite ends. of
rotor 42, : -

It is desirable to prevent the stator from being
reversed in its casing and to this end a pin 44
(Fig. 3) is fixed to the cover 2 and projects into
& groove 44’ located in the piston 33 offset from
the center line of the latter. . .

The inlet chamber 38 is connected to the eye
of the impeller. In the. cover member 2 (Fig. §)
is formed an arcuate groove 45 and an arcuate
port 46 of less width than the ‘groove connects
the bottom of the grooveto g chamber 47 (Fig. 8),
formed within the inner hollow hub 25 of the
impeller and connected to the eye of the latter by
a series of holes 48 in the .impeller. The inlet
chamber 38 is also connected to the upper part
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4
of the volute by a groove 49 (Fig. 5), formed in
cover 2 and leading from groove 45 to a hole 59
(Figs. 3 and 5), which is drilled in cover 2 and
communicates with the inner end of a hole 5i.
The latter is also formed in cover 2 and extends
outwardly to a notch 51, the outer end of which
opens to the outer periphery of a cylindrical part
52 of cover 2 and one side of which opens to the
chamber 4. The cover has a cylindrical part 53
which as shown in Fig, 1 closely fits the opening
in casing {. The part 52 lies between the part

‘53 and the volute 10 and is of slightly less diame-

ter than the opening in cover 2, thereby forming
an annular groove 54 (Fig. 5) which communi-~
cates throughout its entire circumference with
the volute t0." This groove may desirably be

-used to supplement the passage 58, 51, 51 above

deseribed. )

“'The outlet chamber 39 of the priming pump
is connected to the outlet I at a location be-
yond the check valve I3. TThis is effected by a
passage 55 (Fig. 3) in .casing {9 and a tube 5§
(Fig.- 1), which connects the outer end of pas-
sage 85 with outlet (1.

-.- Inoperation, the inlet 8 of the centrifugal

pump is connected to a suction pipe leading from

-a,_suitable source of liquid supply; the outlet I {

of the pump is connected to a delivery conduit,

deading to the-desired point of delivery and usu-

ally having a control valve, which can be opened
to various degrees or closed: and the driving shaft
iT is connected to a suitable power source, such
as an electric motor, for example. In the initial
priming of the pump-all the air within the cham-
ker 4 and passage. [0 of the casing 12 will have
to be exhausted, as well as the air in the suction
pipe. The control. valve on the delivery conduit
will be-opened and the motor set in operation to
drive both the impeller 5 and the rotor 42 of
the priming pump. Initially, the stator 31 of the
priming pump will-be held by spring 34 in posi-
tion for the maximum pumping rate. The posi~
tively-acting priming pump will draw air from

the suction pipe through the holes ‘48, chamber

41, port-46 and groove 45 and force it out through
passage 55 -:and tube 56 into the passage 1 above

-check-valve 13 -and: thus the air will have free
‘passage: through -the delivery conduit which will
- then be open at its.outlet end. The displacement

pump will -also draw-air from the volute passage

10-and the-chamber 4 by means of the conduit,

comprising the holes 50 and 5! and the notch
51°. :+Also, the annular groove 54 aids in con~
necting the: volute passage 10 at all points around
the impeller 5 to the inlet of the priming pump.
This is -a.desirable feature although it is not
necessarily-essential-for all purposes. It should
be noted that the size of outlet pipe 56 is such
as to freely pass all the air that the priming
bump can pump, when working at its maximum
rate. -Air continues ‘to be eliminated from the
suction pipe until it becomes filled with liquid
and then air is eliminated from the centrifugal
pump casing and replaced with liguid until the
latter:is full. The connection of the inlet of the
priming pump to the upper portion of the volute
avoids the trapping there of any substantial
amount of air. Asliquid enters the priming pump
and is forced outwardly, the tube 5§ presents a
restriction to its flow, resulting in a rise in pres-
sure which causes the piston 33 to move the stator
31 against the force, of spring 34 to decrease the
bumping rate. This pressure is not, however,
sufficient to shift the pump stator fully into neu-
tral position. When the centrifugal pump is

) —
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primed, it forces liguid outwardly: opening: the
check valve 13 and delivery of liquid throughithe
delivery conduit oceurs, the rate being controlled
by the degree of opening of the control valve.
Tf such valve is partly closed, this will cause'a
rise in pressure and shift the stator of the prim-
ing pump to still further decrease its pumping
‘rate. When the flow is stopped by - closure ‘of
the control valve, the ensuing rise’in pressure
will cause the stator of the priming’ pump -to be
shifted into neutral position. o BT

As an illustration and without imposing limita-
tions, the one particular example of pump'-dis-
closed is constructed to pump liquid at the rate

of 200 gallons per minute when driven at the

rate of 1750 R. P. M. It is showil.one-third size
in Figs. 1 and 2. The outlet tube 5§ of.the
priming pump is one half inch copper tubing,
which restricts the outflow of liquid sufficiently

for the purpose. If a three-quarter -inch tube .

were used the flow. of liquid “would not be re-
stricted and the priming pump would continue to
operate at maximum rate until the delivery con-
duit was restricted or closed. . .

The centrifugal pump is so constructed that
the casing | can be connected to its supporting
standard 26 in four positions of -angular ddjust-
ment. This enables the outlet i1 to be turned
vertically upward as shown, vertically downward,
or positioned horizontally, facing to the right or
left. Also, the cover 2 can be connected to casing
"1 in four corresponding positions of angular ad-
justment so that the conduit 5¢ may always ex-
tend vertically upward to reach the upper part

of the volute regardless of which way the outlet

¢4 faces. } ‘
The invention thus provides an improved

" priming means for centrifugal pumps including
2, positively-acting displacement pump capable of
pumping at a high rate to quickly exhaust, air

“and prime the centrifugal pump and a means for
reducing its capacity after the centrifugal pump
has been fully primed. i

Whatisclaimedis: .

1. The combination with & centrifugal pump .

having an impeller, a driving shaft therefor, . a
casing in which the impeller is mounted and
which is provided with an inlet axially of the
impeller and a volute passage surrounding the
impeller and terminating with an outflet, and a
check valve located in said passage near said out-
let and opening outwardly in the direction of
liquid flow, of & variable-capacity priming pump,
comprising a rotor connected to be driven by
said shaft, a stator encompassing the rotor and
shiftable to vary the pumping rate, a casing in
which the stator is mounted and which has inlet
and outlet chambers respectively connected to
said inlet and outlet and a cylinder connected to
said outlet chamber, & piston connected to said
stator and slidable in said cylinder and adapted
to be moved by liquid pressure, and a spring for
moving the stator in opposition to the piston and

tending to hold the stator in its maximum pump-.

ing rate position. -

2. 'The combination with a centrifugal pump
having an impeller, a horizontal driving shaft
therefor, a casing in which the impeller is
mounted and which is provided. with an inlet
axially of the impeller and & volute passage sur-
rounding the impeller and terminating with an
outlet, and a check valve located in said passage
near said outlet and opening outwardly in the
direction of liquid flow, of a variable-capacity
priming pump, comprising a retor connected to
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be driven by said shaft, a stator encompassing
the rotor and shiftable to vary the pumping rate,
o casingin which the stator is mounteéd and which .
has inlet and.outlet chambersand & cylinder con-
nected to 'said -outlet chamber, 2 conduit con-
necting - said “inlet ‘chamber fo the inlet of the
‘centrifugal pump, a conduit conhecting said inlet
chamber to' said volute passage near the upper
part- thereof; & conduit connecting said outlet
chamber to said passage between the check valve
and’outlet, & piston ‘connected to the stator:and
slidable insaid cylinder and-adapted.to be moved
by liquid pressure; and a spring for moving said .

stator in a direction opposed to that in which it

is moved by ‘liquid pressure ‘and tending to hold
‘the stator:.in its position’ for-maximum pumping
ke, e o Rt

3. In a centrifugal pump, & two-part casing,
an impeller rotatable therein, said casing includ-
ing main :and cover -elerhents, ‘said main’ casing
element having in one wall an inlet axially of the

impeller and . in:-an’ opposite wall an opening

axially of -and larger in diameter than the im-
peller; said casing having a passage surrounding--

5 the impeller'and terminating in an'outlet, an
outwardly ‘opening:check valve in said passage,

said ' coverelement having a~ cylindrical ‘part
closely fitting said opening and closing the-same
and adapted to be secured to the main ‘casing
in‘s plurality of positions of angular adjustment,

‘g “variable-capacity priniing’ pump mounted on

- said cover -element and’¢omprising”a rotor con-
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nected to be driven by said ‘sHaff, a stator In.
which the rotor is moufhted, -a ‘casing in which
the stator is shiftably mounted; spring means
tending to hold the stator in'its maximum pukip-
ing rate position, hydrailic means for moving the

stator in opposition to the spring, said priming

pump casing having inlét and outlet chambers, a

condult connecting said’ hydraulic means and
outlet chamber to said passage at'a point between

‘the ‘checkvalve' and’ outlet, and’ a conduit ex-
tending -from “said-inlet chamber outwardly -in

said cover and opening tlirough the inner face
thereof near its outer periphery intosaid pas-
sage, and a conduit connecting said inlet cham-
ber to said inlet.

4. In a centrifugal pump, a two-part casing,
an impeller rotatable therein, said casing includ-
ing main and cover elements, said main casing
element having in one wall an inlet axially of the
impeller and in an opposite wall an opening ax-
ially of and larger in diameter than the impeller,
said casing having a passage surrounding the
impeller and terminating in an cutlet, an out-
wardly opening check valve in said passage, &
supporting standard for the pump and to which
the main casing may.be fastened in a plurality of
positions of angular adjustment with the axis of
its inlet horizontal, said cover element having a
cylindrical part closely fitting said opening and
closing the same and adapted to be secured to
the main casing in a plurality of positions of an-
gular adjustment corresponding to the . first-
named positions of angular adjustment, a vari-
able-capacity priming pump mounted on said
cover element and comprising a rotor connected
to be driven by said shaft, a stator in which the
rotor is mounted, a casing in which the stator is
shiftably mounted, spring means tending to hold
the stator in its maximum pumping rate position,
hydraulic means for moving the stator in op-
position to the spring, said priming pump casing
having inlet and outlet chambers, a conduit con-
necting said hydraulic means and outlet cham-
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‘ber to: said passage at a. point between the check
valve and outlet, and s conduit. extending from
said inlet chamber outwardly in. said:cover and
opening through the inner face thereof near its
outer periphery into said passage, and .a conduit
connecting: 'said inlet chamber to said inlet. .

5. In a cenfrifugal pump, a casing  including
main and cover elements, an.impeller rotatably
mounted in the casing, a drive shaft for the im-
peller, the main casing element ‘having in. one
wall an inlet axially of the impeller and in the
opposite wall an axial opening larger in diam-
eter than the impeller and closed. by sald. cover
element, the -latter having an outer ‘portion
closely fitting: the opening and an inner-portion
of less diameter forming with the adjacent wall
of the opening an annular groove communicat-
ing with the interior of said casing beyond the
impeller, said main casing: element-having a pas-
sage. surrounding .the impeller and terminating
in an outlet, an outwardly opening check valve
in said passage, -a variable-capacity -priming
pump mounted on sald cover element-and com-
prising a rotor connected to be driven by said
shaft, a stator in which the rotor is mounted,
a casing in which the stator is shiftably mounted,
spring means tending to haqld the stator in its
maximum pumping - rate position, . hydraulic
means for moving the stator in opposition to the
spring, said priming pump casing having inlet
and outlet chambers, a conduit connecting said
hydraulic means and outlet chamber to- said pas-
sage at a point between the check valve and out-
let, and a conduit in seid cover connecting said
inlet chamber to said groove. - i

6. In a. centrifugal pump; a two-part casing,
an impeller rotatable therein, said casing includ-
ing a main casing element and & cover element,
sald main casing element having in one wall an
inlet axially of the impeller and in an opposite
wall an opening axially of and larger-in diameter
than the impeller, said casing having a, passage
surrounding the impeller and terminating in an
outlet, an outwardly opening check valve in said
bassage, a supporting standard for the pump and

10

15

20

30

40

45

8
to which the main casing may be fastened in a
plurality of positions of angular adjustment and
with the axis of its inlet horizontal, said cover
element having one cylindrical part closely fitting
and closing said opening and another cylindrical
part of less diameter forming with the wall of

‘said opening & groove opening into the casing and

facing the impeller, a variable-capacity priming
pump mounted on said cover element and com-
prising a rotor connected to be driven by said
shaft, a stator in which the rotor is mounted, a
casing in which the stator is shiftably mounted,
spring means tending to hold the stator in its
maximum pumping rate position, hydraulic
means for moving the stator in opposition to the
spring, said priming pump casing having inlet
and outlet chambers, a conduit connecting said

‘hydraulic means and outlet, chamber to said pas-
-Sage ab a point between the check valve and out-
-let, and a conduit in said cover connecting said
inlet chamber to said groove.

ALFRED L. GRISE.
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