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2 Cldims.
1

The present invention relates generally to com-
bined turbines and centrifugal booster pumps.
More particularly the invention relates to that
type of combined turbine and centrifugal booster
pump which is adapted for use in connection
Wwith a power driven main centrifugal pump at
an appreciable height or elevation above-a source
of water, has a common shaft on which the
rotor of thn turbine and the impeller of its cen-
trifugal pump are mounted and in addition, has
the inlet for the turbine connected by a small
sized or branch conduit to the outlet of the cas-
ing of the main centrifugal pump and the outlet
of its centrifugal pump connected to the inlet
of the casing of the main centrifugsl pump, and
serves when immersed in the source of water and
in connection with drive of the main pump to
pump water from the source into the inlet of the
casing-of the main centrifugal pump.

One-object of the invention is to provide a
combined turbine and centrifugal booster pump
of this type which is an improvement upon, and
has certain advantages over, previously designed
compined turbines and - cenfrifugal booster
pumps and is characterized by compactness as
well as simplicity of design and high operating
efficiency.

Another object of the invention is -to provide
a combined - turbine and - centrifugal booster
Pump in which the various component parts
thereof are arranged and constructed in a novel
manner to the end that the unit as a whole has
{110‘5 only high operating eficiency but aTSo long

fe

Another object of the invention is to provide g
combined turbine and centrifugal hooster pump
of the type under consideration in which the tur-
bine is of the outward flow variety and dis-
charges directly into the pumpage from the im-
peller of the centrifugal booster pump.

Another object of the invention is to provide
& combined turbine and centrifugal  hooster
pump which comprises but a single casing for
the turbine and booster pump and in which the
rotor of the turbine and. the impeller of the
booster pump are formed integrally with one
another. )

A further object of the invention is to provide
a combined turbine and - centrifugal booster
pump which is especially designed and adapted
to pump water from a deep water well having
a comparatively small sized casing, and in which
the branch or small sized conduit leading from
the outlet of the power driven main centrifugal
pump to the turbine inlet is disposed within, and
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arranged in concentric relation with, the con-

‘duit that leads from the outlet of the booster

pump to the inlet of the main centrifugal pump.
A still further object of the invention is to

_provide a combined turbine and centrifugal

booster pump which is generally of new and im-
proved construction and, due to the arrange-
ment and design of its component parts, may be
produced at a comparatively low cost.

Other objects of the invention and the various
advantages and characteristics of the present
combined turbine and centrifugal booster pump
will be apparent from a consideration of the fol-
lowing detailed description.

The invention consists in the several novel
features which are hereinafter set forth and are
more particularly defined by claims at the con-
clusion héreof.

In the drawings which accompany and form
a part of this specification or disclosure and in
which like numerals of reference denote corre-
sponding parts throughout the several views:

Figure 1 is'an elevational view showing a com-
bined turbine and centrifugal booster pump em-

5 podying the invention in connected or opera-

tive relation with a power driven main cen-
trifugal pump and a tank for feeding water
to the inlet of the casing of the main pump in
connection with starting of the latter;

Figure lg is a plan view of the parts that
are shown in Figure 1;

Pigure 2 'is a fragmentary longitudinal sec-
tion of the combined turbine and centrifugal
booster pump, illustrating in detail the construc-

tion, arrangement and design of its component

pa.rts; and

Figures 3 and 4 are transverse sections taken,
respectively, on the lines 3—38 snd 4—4& of Fig-
ure 2.

The combined turb-ne and centrifugal booster

‘pump which is shown in the drawings constitutes

the preferred form or embodiment of the inven-
ticn. It is designed and adapted for use in con-
nection with a main centrifugal pump 5 and a
tank § for priming the main pump and serves
when immersed in a body or source of water at
an appreciable distance beneath the main pump
% and in connection with drive of the latter, to
supply water under pressure from the source into
the casing of the main centrifugal pump. Al-
though the combined turbine and centrifugal
booster pumy has many capabilities of use it has
special utility as a medium or instrumentality for
pumping water from a deep water well including
a small sized cylindrical casing 7. As shown in
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Figure 1 of the drawings, the main centrifugal
pump B is located at the upper end of the casing
7 and the tauk § for priming the main pump in
connection with starting of the latter is located at
one side of the main pump. The latter is of
standard or conventional design and comprises a
volute casing 8 and an impeller (not shown) in

the casing. The impeller of the main centrifugal’

pump is connected for drive by a coaxially dis-
posed shaft (also not shown) which is driven by
any suitable source of power, such, for example,
as an electric motor or an infernal combustion
engine. The casing 8 of the pump 5 embodies an
inlet 8 in the central portion of the front wall
thereof and has a tangential outlet 19 in the por-
tion of ifs side wall that is of maximum radius.
When the main pump 5 is driven the impelier op-
erates to suck liquid into the casing via the inlet
8 and then through the action of its blades to
fling the liquid outwards under pressure so that
it travels around the side wall of the casing and
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is finally discharged through the outlet 18, aswell -

understood in the art.
pump casing 8 hias associated with it a T fitting
ii. -One of the longitudinal branches of this fit-
ting is connected to the casing inlet 9 and the
other longitudinal branch of the fitting is pro-
vided with a confrol valve {2. The tank 6 is
disposed above the main centrifugal pump § as
well as to one side of the latter and is adapted to
contain a column of water. The hottom of the
tank 7 is connected to the transverse branch of
the T fitting {{ by way of a pipe {3 which hasa

control valve {4 therein. When the pump 6-is in.

operation it is contemplated that the valve {4 will
be closed. In connection with starting of the

main pump the valve 14 is opened. Upon oven-~

ing of the valve water in the tank 6 flows into the
pump casing 8 via the pipe 13 and then in re-
sponse to the action of the impeller of the main
pump is discharged under pressure through the
sutlet i0 of the casing 12. Said outlet of thecas-
ing of the main centrifugal pump % has associat-
ed with it a T fitting 5. The transverse branch
of this ﬁttlng is suitably connected to the casing
outlet 10 and the longitudinal branches of the
fitting are provided respectively with control
valves 16§ and §7. A hose {8 is connected to, and
leads from, the branch of the T fitting 15 that in-
chides the valve {8. The outer end of this hose
is provided with a nozzle 19 in order that the
watber that is pumped by the main pump 5 may be
discharged wherever desired. When the main
centrifugal pump 5 is in operation while the valve
{8 is op
described more in detail, is supplied to the hose
18 and is discharged through the medium of the
nozzle 9.

The combined turbine and centrifugal booster
pump serves, as heretofore pointed out, to boost
or pump water in the lower end of the deep well
casing to the main centrifugal pump 5§ during
drive or operation of the latter. It is essentially
a self-coniained unit and is adapted in connec-
tion with use thereof to be disposed in the lower
end of the casing 7 where it is fully immersed in
the water at the lower end of the well. As ifs
main or principal components the combined tur-
bine and centrifugal booster pump comprises a
h srizontal casing 29, a horizontally disposed uni-

tary member 21 in the casing and a vertically ex-
tending shaft 22 for the rotary member:;

The casing 28 is circular in cross section and
sts of o cup shaped lower member 23, an

in verted cup shaped upper member 24 and a ring-
shaped member 25 within the lower- and upper-

The inlet 9 of the main

en water under pressure, as. hereinafter
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members 23 and 24. The largest external diam-
eter of the casing is less than the internal diam-~
eter of the well casing 7 in order that the casing
28 of the combined turbine and centrifugal boost-
er pump may be intreduced into, and removed
from, the well casing. The cup shaped lower
member 23 is preferably in the form of a one-
piece casting and consists of & circular bottom
wall 26 and a cylindrical side wall 27. The bot-
tom wall 26 embodies in the central portion
therecf a circular inlet 28 for the water to be
pumped under pressure to the inlet 8 of the cas-
ing 8§ of the main centrifugal pump 5. The por-
tion of the botiom wall 26 that defines the inlet 28
is provided with an integral downwardly extend-
ing annular flange 29. The side wall 27 of the
cup shaped lower member 23 of the casing 20 is
formed integrally with the outer marginal‘portion
of the bottom. wall 26 and embodies at its upper
margin an integral inwardly extending annular
flange 38. The inverted cup shaped upper mem-
ber 24 of the casing 2§ overlies the lower casing
member 23. TIfis preférably in-the form'of a one-
piece casting and consists of a circular top wall 34
and a downwardly flared circular side wall 32.
The central portion of the topr wall 31 is pro-
vided with a circular outlet 33'for the water that is*
pumped by the combihed turbine and centrifugal’
booster pump. This outlet 33-is positioned con-
centrically with respectto, and is-of greater diam=-
eter than, the circular inlet 28 in the central por=
tion of thie bottom wall 2§ of thelower member 23"
of the casing 20 and is connected to the inlet § of
the casing of the main centrifugal pump 5-by way"
of & vertically extending pipe type conduit 34
and a T fitting 35. The’condlit 34 is designed:
to extend through and is of greater -length than-
the well casing T, as:shown' in PFigure 1. The
lower end of thie conduit 34 -extends:into the-out-
let 32 and is secured in place by & screw- thiread
connection 36. The T fitting 35 is located at
the upper end of the conduit 34 and is arranged’
so that the longitudinal branches thereof: extend
vertically. The lower longitudinal branch of the
T fitting surrounds the upper end of the:'conduit
34:and is secured to the conduit-by a screw thread”
connection 37. A conduit 38 extends between
and serves to connect the-transverse branch- of
the T fitting 835 and the braunch of the T fitting-
i{ that is provided witli the control valve- {2.
When the combined fturbine and centrifiigal’
booster pump is in operation water-is drawn by~
suction from the well intc the casing 20 via' the:

" inlet 28 in the central portion of the bottom wall’
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25 of the lower casing member 23 and, as here-
inafter described more-in detail, is forced under-
pressure upwards-info the outlet 33-in the central’
portion of the:top wall 31 of the' upper casing-
member 24. From the outlet 33 the-water under
pressure flows upwards through the conduit 34°
and then flows laterally into the casing’ of the
main centrifugal pump 5 via the conduit 38 and-
the T fitting 1f{. The downwardly flared’ circu-
lar side wall 32 of the upper'member 24 of the
casing is formed-integrally with the outer mar:
ginal portion of the top wall 31 and embodies at
its lower margin an outwardly extending annular
flange 39 which; as shown in Figure 2 rests-on the
inwardly extending flanzge 39 and is secured to the
latter by way of cap screws 48, The ring shaped:
member 25 is centrally positioned within the cas--
ing 28 -and is arranced so that the-axis thereof
extends:vertically. It is positioned a small* dis-
tance- beneath the: cireular outlet 33- and’ is

-secured’iix- place-hy - way of an-annular- series of
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outwardly extending webs 41." The inner ends of
the webs are formed integrally with the outer
peripheral portion of the ring shaped member 25
and the outer upper corners of the webs are
welded or otherwise fixedly secured to the lower
marginal portion of the side wall 32 of the upper
casing member 24. As shown in Pigure 2 of the
drawings, the outer lower corners of the webs fit
snugly within the upper end of the side wall of the
lower casing member 23 and serve to hold said
lower casing member in centered relation with
the upper casing member. Said outer peripheral
portion of the ring shaped member 25 is. of less
diameter than the outlet 36. The inner periph-
eral portion of the ring shaped member 25 defines
an inlet 42 for the turbine part of the combined
turbine and centrifugal  booster pump.” It is
positioned concentrically with respect to the
outlet 33 and is connected to the longitudinal
branch of the T fitting 15 that includes the con-
trol valve i1 by means including a vertically ex-
tending pipe type conduit 43. The latier, as
shown in Figure 2, extends longitudinally through:
the pipe type conduit 34 and the longitudinal
branches of the T fitting 35. The lower end of the
conduit 43 extends into the upper end of the inlet
42 and is secured in place by means of a screw
thread connection 44. The upper end of the con-
duit 43 extends through a packing gland 45 and
is connected to the branch of the T fitting {5 hav-
ing the control valve 1T by way of an elbow 48
and a conduit 47. When the main centrifugal
pump 5 is in operation a portion of the water that
is pumped through the outlet 18 of the casing 8
flows downwards through the conduit 43 into the
circular inlet 42 which, as heretofore pointed out,
is defined by the inner peripheral portion of the
ring shaped member 25.

The unitary rotary member 21 is located in the
lower member 23 of the casing 20 between the
ring shaped member 25 and the hottom wall 28
of the casing member 23. It is preferably in the
form of a one-piece casting and consists of a
circular upper shroud 48, an annular series of
arcuate blades 49, a circular intermediate shroud
50, an annular series of arcuate blades 51, a cir-
cular lower shroud 52 and a hub 53. The blades
49 extend between, and are connected to, the
upper and intermediate shrouds 48 and 50 and
define therewith a turbine rotor 54. The cen-
tral portion of the upper shroud 48 is provided
with a circular inlet opening 53 and this is in
direct communication with the inlet opening 42
and serves to permit water under pressure to flow
into the central portion of the turbine rotor 54
and thence outwards past the blades 49. The
blades are so angularly arranged that the water
under pressure in passing thereby causes rota-
tion of the unitary rotary member 21. 'The por-
tion of the upper shroud 48 that defines the inlet
opening 55 embodies an integral upwardly ex-
tending cylindrical sealing ring 56 which is
mounted rotatably in the lower end of the inlet
42 that is defined by the inner peripheral por-
tion of the ring shaped member 45. The blades
51 extend between, and are connected to, the
intermediate and lower shrouds 50 and 52 and
together with the latter define & closed variety
pump impeller 51. The central portion of the
lower shroud 52 is provided with an inlet opening
58 and this, as shown in Figure 2, is in direct
communication with the inlet 28 in the bottom
wall 26 of the lower casing member 23 and serves
to admit water into the central portion of the
impeller 51. The portion of the lower shroud that
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defines the inlet opening 58 embodies an integral
depending or downwardly extending cylindrical
sealing ring 59 and this fits rotatably in the inlet
28. When the unitary rotary member 2{ is driven
in response to outward flow of water under pres-
sure past the blades 49 of the- turbine rotor 54
water is drawn by suction into the center of the

pump impeller 57 and. is flung outwards by the

blades 51 against the inner périphery of the side
wall 27 of the lower casing member 23.- The water
that is forceably projected outwards by the pump
impeller  unites  with the water that - passes
through the turbine rotor and: then fows up-
wards under pressure through the outlet. 36
and the conduit 34. After flowing through
the conduit the water under pressure flows in-
to the inlet 9 of the casing 8 of the main
centrifugal pump 5, as hereinbefore pointed
out. -As shown in Figure 2 the diameter of
the unitary rotary member 2! forming : the
turbine rotor. 54 and the closed variety. pump
impeller 57 is less than the internal diameter of
the side wall 27 of the lower casing member 23.
By reason of the fact that the turbine rotor 54
and the pump impeller 57 are formed integrally
with one another the construction and design of
the combined turbine and .centrifugal booster
pump are materially simplified.. In view of the
fact that the water that is discharged from the
turbine rotor %4 mixes with the. water’ that is
pumped by the pump impeller 57 the casing of
the combined turbine. and centrifugal booster
pump requires but a single outlet and it is pos-
sible to make the casing 20 extremely small and
thus adapt the combined turbine and centrifugal
booster pump as a whole for use in a small space,
such, for example, as the bottom of a8 deep well
casing. The hub 52 of the unitary rotary mem-:
ber 21 is formed integrally with, and projects
upwards from, the central portion of the inter-
mediate shroud 50. The central portion of the
hub 53 is upwardly tapered and sérves to guide
or direct outwards towards the blades 48 the
water under pressure that is introduced into the
central portion of the turbine rotor 54 via the
inlet 42, i : ‘
The vertically extending shaft 22 is positioned
so that the central portion thereof extends cen~
trally through the inlet 28 in the bottom wall 26
of the lower casing member 23. The upper end
portion of the shaft fits within, and is keyed or
otherwise fixedly secured to, the hub 53 of the
unitary rotary member 21.  The central and
lower end portions of the shaft 22 are journalled
in a vertically. extending cylindrical bearing 68.
As shown in Figure 2 this bearing is disposed in
coaxial relation with, and is of materially less
diameter than, the inlet 28. The lower ‘end of
the bearing §0 is carried by, and fits snugly with-
in, a cup shaped element 6!. -Such element is
disposed beneath the casing 20 and embodies at
its upper end a plurality of upwardiy and out-
wardly extending arms .62, the upper ends of
which are connected:to the annular depending
flange 25 on the bottom wall 26 of the lower cas-
ing member 28. A thrust bearing in the form of
a ball 63 is located in the lower end of the cylin-
drical bearing 60 and serves to prevent downward
displacement of the shaft and unitary rotary
member relatively to the casing 28, The upper
end of the bearing 60 terminates slightly beneath
the hub 53 and is upwardly flared so as-to direct
outwards towards the blades 51 the water that is
drawn or sucked into the inlet 28 during drive or
rotation of the unitary rotary member. 24, . = -
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In addition: to the parts heretofore mentioned
the combined turbine and centrifugal booster
pump comprises a check valve 64 for preventing
back flow of water through the inlet 28 when drive
or rotation of the unitary rotary member 21
ceases. This valve is disposed beneath the cup
shaped element 61 and is associated with a cup
shaped housing §5. The latter consists of a cir-
cular bottom wall 66 and an upstanding cylin-
drical side wall 67.  The upper end of the side
wall extends around the depending annular flange
29 on the bottom wall 26 of the lower casing mem-
ber: 23 and. is remmovably secured in place by a
screw thread connection 68. The bottom: wall 66
of the housing 65 embodies a central circular hoie
69, the: upper portion of which is downwardly
tapered in order to form an annular valve seat T0.
The check valve €4 is disposed within the lower
portion of the housing 85 and is adapted to slide.
vertically into and out of a closed position where-
in it is in seated relation with the seat-18. A stem
T{: in the form of a. pair of crossed webs is con-
nected to and depends from the check valve 64
and extends slidably through the: circular hole
69 in the bottom wall of the cup shaped housing
65. When the unitary rotary member 21 is not
in operation and resultantly there is no suction in
the inlet. 28 the check valve €4 assumes its closed
position in response to the action of gravity. As
soon: as the member 2{ is set in motion the check
valve 64 slides upwards due fo suction being cre-
ated above it -and the fact that the water under
it exerts upward pressure on it. Upon opening
of the check valve water flows into the housing
65 and thence upwards through the inlet 28 into
the center of the pump impeller-57.

When it is desired to use the combined turbine
and. centrifugal booster pump' it is: immersed in
the: source of water to be pumped. If the source
is a deep well, for example, the combined turbine
and centrifugal booster pump is lowered into the
Jower end of the well casing.” As soon as the unit
is immersed in the water source the valve: 14 is
opened and the main centrifugal pump 5 is then
 get in operation. Opening of the valve {4 resulis
in water flowing from the tank 6 into the inlet of
the casing 8 of the main pump and alse into the
pipe type conduit 24. As scon as the main cen-
trifuigal pump staris to operate a portion of the
pumped water flows downward through the pipe
type conduit 43 into the center of the. turbine
rotor 53. Passage of water under pressure into
the turbine roter results in. drive of the unitary
rotary member 2i. In connection with drive of
the member 21 water is drawn into the center of
the pump impeller 27 via the housing 85 ang the
inlet 28 and is forced outwards under pressure
thrgugh the outlet 32 and thence upwards through
the conduit 34 into the inlet of the casing of the
main centrifugal pump: In the event of stoppage
of the main pump the check valve §4 moves by
gravity into its closed positionr wherein it seals the
opening or circular hole 89 and thus locks the
water in the casing 20 and the conduits 34 and 43.
In connection with operation of the combined
turbine and centrifugal booster pump the water
which is used for purposes of effecting rotation
of the unitary rotary member 21 mixes with the
water that is pumped by the impeHer 87 and
flows upwards with the: latter into: the inlet of
the casing of the main centrifugal pump 5.

The herein described combined turbine and
centrifugal booster pump, due to the design,
construction. and arrangements of the parts
thereof, is of exceptionally small size and in ad-

o

20

25

40

45

56

65

70

15

8
dition is extremely highly efficient so far as opes~
ation is concerned. It is essentially a seilf-con-
tained unit, has extremely long life, and is capable
of being produced or manufactured at a low and
reascnable cost.

The invention is not to be understood. as re-
stricted to the details set forth since these may
be modified within the scope of the appended
claims without departing from the spirit and
scope of the invention.

Having. thus described the invention, what I
claim as new and desire to secure by Letters
Patent is: o

1. A combined. turbine and centrifugal booster
pump comprising a casing consisting of cup-
shaped lower member having a small sized, cen-
trally disposed, circular liguid inlet in the bhot-
torn wall and an integral annular depending
flange around said inlet, a complemental inverted.
cup-shaped upper member mounted on, and se-
cured to, the lower member and having a large
sized, centrally disposed, circular outlet opening
in iis top wall, and a veriically elongated ring
shaped member disposed concentricaliy within
the central lower portion of the upper member
andg the central upper portion of the lower mem-
ber, having the inner periphery thereof defining
s second liquid inlet and its outer periphery de-
fining with the adjaceni portions of the inner
peripheries of the side walls-of the upper and
lower members g lguid outlet duct leading from
the ocuter portions of the inferior of the lower
member to said outlet opening and provided with
integral vertically elongated outwardly and ra-
dially extending webs the upper outer corners
of which are fixedly connected to the lower end of
the side wall of the upper member and the lower
outer corners of which fit snugly within the upper
end of the side wall of the lower member and
serve to hold said-lower member in centered rela-
tion with the upper member of the casing; and a
horizontally extending cne-piece member mount-
ed rotatably in the lower portion of the lower
member of the casing and embodying a flat circu-
lar upper shroud directly beneath the lower end
of the ring shaped member and the upper ex-
tremity of the side wall of the lower member of
the casing, a flat circular lower shroud directly
above the bottcm wall of said lower member, a
flat circular intermediate shroud in spaced rela-
tien between the upper and lower shrouds, an
annular series of blades between the upper shroud
and the intermediste -shroud, and an annular
series of blades between the lower shroud and
said intermediate shroud, the upper shroud hav-
ing a ceniral cpening therein in registry and
communicating relation with the lower end of
the liguid inlet in the ring shaped member and in
addition an integral upwardly extending cylindri-
cal sealing ring extending around the last men-
tioned opening and fitting rotatably in the lower
end of the ring shaped member, and forming with
the intermediate shroud and the first mentioned
annular series of hiades an outflow variety turbine
rotor adapied in response to flow of liquid under
pressure through said inlet in the ring shaped
member $o. effect drive of the member and at the
same time direct the liquid outwards against the
side wail of the lower member of the casing for
discharge via the ouflet duct, the lower shroud
having in the central portion. thereof a central
opening in registry and communicating relation
with the liguid inlet in the bottom- wall of the
lower member of the casing, also having an inte-~



2,516,822

gral depending cylindrical sealing ring extending
around the last mentioned opening and fitting
rotatably within said annular depending flange,
and defining with the intermediate shroud and
the second mentioned annular series of blades a
closed variety pump impeller adapted in response
to drive of the member to draw liquid through the
last mentioned liquid inlet and to force the liguid
under pressure outwards against the side wall of
the lower member for discharge via said outlet
duct.

2. A combined turbine and centrifugal hooster
pump comprising a casing consisting of a cup-
shaped lower member having a small sized, cen-
trally disposed, circular liquid inlet in its bot-
tom wall and an integral annular depending
flange around said inlet, and a complemental in-
verted cup-shaped upper member mounted on,
and secured to, the lower member and embodying
means forming a small sized, vertically elongated,
centrally disposed second liguid inlet and a
large sized, vertically elongated, annular liquid
outlet duct extending around said second inlet
and leading upwards from the outer portion of
the interior of the lower member; a horizontally
extending outflow variety turbine rotor mounted
in the casing directly beneath the lower end of
said second inlet and adapted in response to
downflow of the ligquid under pressure through
said second inlet to revolve and at the same time
direct the liquid outwards against the side wall
of the lower member of the casing for discharge
via the annular ouilet duct; a horizontally ex-
tending impeller mounted in the casing directly
above the bottom wall of the lower member, con-
nected to, and for drive by, the turbine rotor,
embodying a lower shroud with a central opening
therein in registry and communicating relation
with the inlet in the bottom wall of the lower
member and also with an infegral depending
cylindrical sealing ring extending around the
opening and fitting rotatably within the depend-
ing flange, and adapted in response to drive to
draw liquid through the liquid inlet in said bot-
tom wall of the lower member and force the
liquid under pressure outwards against the side
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wall of the lower member for discharge via said
annular outlet duct; means for rotatably sup-
porting the rotor and impeller, embodying a cup-
shaped element of less diameter than the depend-
ing flange, disposed directly beneath but in spaced
relation with said flange and connected to the
latter by an annular series of integral upwardly
extending spaced apart arms, and a vertically ex-
tending shaft having the lower end thereof jour-
nalled in the cup-shaped element and its upper
end connected to the central portions of said
rofor and impeller; a cup-shaped housing sur-
rounding and spaced from the cup-shaped ele-
ment, having the upper end of the side wall there-
of extending around and connected by a screw
thread to the aforementioned depending flange
having in its bottom wall a centrally disposed
circular hole with an annular valve seat around
its upper portion, and having its interior in com-
munication with its liquid inlet in the bottom
wall of the lower member by way of the spaces
between said arms; and a check valve disposed in
the lower portion of the cup-shaped housing
and mounted so that it is slidable vertically back
and forth between an open position wherein it is
in abutment with the bottom of the cup-shaped
element and a closed position wherein it seats
against said annular seat.
DE WITT E. YATES,
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