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6 Claims.
1
This invention relates to pumps, particularly to
centrifugal pumps and especially to centrifugal
pumps adapted for selective operation either as
shallow well pumps or as jet type deep well
pumps. :

Shallow well centrifugal pumps and -deep wéllA

centrifugal pumps operating on the jet principle
are well known and it is also known to provide a
centrifugal pump that can be- converted from
one type of operation to anocther. All pumps of
this nature however have had certain drawbacks
in that an excessive number of parts were re-
quired to have an inventory of both types of
pumps and, furthermore, the change of: a pump
from one type of operation to another was usually
accompanied by a great deal of labor. R

The primary object of the present invention
is the provision of a centrifugal pump which can
readily be converted from deep well to shallow

well operation with a minimum of labor and a

minimum of time. : ;

1t is also an object of this invention to provide
a centrifugal pump which can readily be built up
to a plurality of stages in order to produce any
desired pumping pressure. : ;

A particular object of the present invention is
to provide an arrangement where one of: the im-:
pellers of a plural impeller centrifugal pump is

utilize@ for supplying fluid to the jet when the

pump is operated as-a deep well jet pump. -

A still further object of the present invention
is the provision of an arrangement for mounting
a plurality of impellers on the drive shaft of -the

pump which eliminates the use of keys, set screws,

locking pins, and the like. - - -
A particular object of the present invention is

the provision of a special adapter element for.

mounting about the periphery of one of the im-
pellers of a multiple impeller centrifugal pump
which can be adjusted for directing the discharge
of the impeller either into the passage leading to

the jet when the pump is operated as.a deep well

jet type pump or into.the discharge passage when
the pump is operated as a shallow well pump. ;..
- Another particular object of this invention isa

provision of a novel arrangement for connecting

the drive shaft of the pump with the shaft of the
drive motor for the pump. S

A still further object is the provision-iof a.
centrifugal pump adapted for operation as a deep-

well pump by employing a jet in. which the fluid
passage for supplying fluid -to the jet: is com-
pletely enclosed within the body of the pump.-
These and other objects and advantages of this
jnvention will become more. apparent upon refer-
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ence-to the following. description taken in con-
nection . with the -accompanying drawing in
which: :

- Figure 1 is a perspective view showing a pump
according to my invention arranged for opera-
tion as a deep well pump.

Figure 2 is a vertical section through the pump
illustrated-in Figure-1.

Figure 3 is a-vertical section like Figure 2 but
showing .the pump arranged for operation as a
shallow well pump. . .. .

Figure 4 is- a sectional view. indicated by line
44 on Figure 2. - -

_PFigure 5 is a sectional view indicated by line
5—5 on Figure 3. I
_Figure 6 is a plan . view looking down on top
of one of the housing elements employed in Fig-
ure-2. - . : .

_Figure 7 is a vertical section indicated by line
1—1 on Figure 6. ; -

. Pigure 8 is a view.like Figure 7 but looking
down on another of the housing elements em-
ployed. in Figure 3. )

Figure 9 is a vertical section indicated by line
8—8 on Figure 8.

. Pigure 10 is an enlarged view showing the man-
ner in which the shaft for the pump rotor is con-
nected with the shaft of the drive motor for the
pump.,. - .

Figure 11

Vis‘a‘ fragmentary view showirig the

" manner in which an end cap is mounted on the
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lower .end- of-the pump rotor shaft, and

Figure 12 is a fragmentary view similar to ¥ig-
ure 10 but-showing a somewhat modified arrange~-
ment - for drivingly interconnecting the motor
shaft with the pump shaft.

Referring to the drawings somewhat more in
detail the arrangement shown in Figure 1 com-
prises -a storage tank (0. and which is adapted
for being filled with the pumped fluid such as
water.by means of a conduit {2. - Conduit {2 may
comprise a shut-off valve I4, a pressure indicat-
ing instrument {8, and suitable automatic control
for .starting -and stopping the pumping mecha-
nism as exemplified by the unit generally indi-
cated at 18. . o .

_The pump itself is indicated at 20 and com-
prises the pumping unit proper at 22 driven by
an electric motor. 24. The arrangement illus-
trated. Figure 1 .is for deep well pumps and to
this end there is a main suction conduit 28
extending down into the well and a smaller con-
duit at 28 also extending down into the well for
supplying fluid to the jet of the pump. The jet
of the pump is embodied in the fitting indicated
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at 30 and this fitting also has a suction connec-
tion at 32.

Turning now to Figure 2, the arrangement of
the pump and motor for deep well operation is
shown somewhat more in detail. In this figure
will be seen that the pump unit comprises a
bottom member 234 which forms a portion of the
housing for the first stage of the pump and also
provides a support for the pump. This member
is provided with a central inlet opening 35 to
which is connected suction conduit 26, and an-
other opeiting 38 to which is connected the con-
duit 28 leading to the jet. Opening 38 communi-
cates with a chamber 40 cored in the irside of
member 34.

Member 34 has its upper surface face faced
off and shouldered as at 42 and resting thereon
is a second housing member 44. Housing mem-
ber 44 comprises a central part immediately sur-
rounding the pump impeller and forming the
remainder of the chamber referred to in connec-
tion with part 34. Around the periphery of
housing part 34 gre a number of axial passages
48 and one of which communicates with chamber
40 as indicated in Figure 2.

Resting on top of housing part 44 is still
another housing part 48 which includes a dis-
charge opening 50 and to which the conduit {2
referred to in Figure 1 is connected.

Each of the said housing parts is centrally
apertured for receiving a central flange project-
ing outwardly from gbout the hub of the associ-
ated impeller. The impellers in the pump are
identified by the reference numeral 52 and it will
be seen that they are three in number. As many
of the impellers could be supplied as desired in
order to build up whatever pressure was neces-
sary merely by adding additional housing ele-
ments between the upper housing part 48 and the
lower housing part 34.

As will be seen in Figure 2 the fluid entering
opening 38 is directed into the inlet of the first
impeller and discharged from about the periph-
ery of said impeller. This fluid is then directed
into the eye of the next impeller above and
subsequently discharged from about its periph-
ery.

Each of the housing parts 44 and 48 have
dependent from their lower walls guide vanes as
at 54 which direct the fluid flow toward the eye
of the next impeller. These guide vanes are
illustrated somewhat more in detail in Figures 6
and 7, these views being showings of the housing
part 44. The guide vane arrangement is the
same for the several different housing parts ex-
cept for the lowermost part 34 which includes no
guide vanes.

In the Figure 2 arrangement the discharge
opening 80 communicates through a cored pas-
sage 58 with a passage 58 formed in the housing
part 44 and which communicates with the space
around the periphery of the impeller 52 associ-
ated with the said part 44. In this manner sub-
stantially all of the fluid pumped by the two
lowermost impellers is directed to the discharge
opening 50. However, in the Figure 2 arrange-
ment the uppermost impeller 52 that is associ-
ated with the housing part 48 has its eye con-
nected to draw fluid from about the periphery

of the intermediate impeller and a certain 7

amount of the delivery of this intermediate im-
peller is thus by-passed through the uppermost
impeller.

Mounted about the periphery. of the uppermost
impeller is an adapter member which will also be
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seen in Figure 4. This adapter member which is
identified by reference numeral 69, comprises a
scroll like wall part 62 that forms a housing
around the impeller and has a discharge opening
at 64 discharging into the cored passage 66 in
housing part 48 that is in communication with
cored passage 46 of housing part §2. This latter
passage is, in turn, in communication with pas-
sage 49 of the lowermost housing part 34 which
delivers to the outlet 38 connected with the con-
duit 28 that supplies the jet of the pump. It
will be seen that the foregoing arrangement pro-
vides for a continuous supply of fluid to the jet
of the pump.

In order fo position the adapter 63 properly it
may be provided with a notch indicated at 68
Figure 4 which engages a pin 70 that is fixed in
the support frame 72 between the motor and
pump. In this manner the adapter member §9
is precisely located in its proper position.

The support member 72 is preferably so formed
as to fit around the top machined surface 14 of
the upper housing part 48 and includes a ma-
chined dependent flange 78 that engages the top
service of the adapter member 88, in this manner
forming an effective seal about the adapter mem-
ber to prevent loss of fAuid therefrom.

The mounting of the several impellers 52 on
the drive shaft or the pump will be seen in Figure
2. In this figure it will be noted that the shaft
T8 is shouldered as at 80 and against which
shoulder the hub of the uppermost impeller
rests. The intermediate impeller then abuts the
uppermost impeller and the lowermost impeller
abuts the intermediate impeller. The lowermost
impeller has its bore threaded and engages the
threaded part 82 of the shaft 78. Merely by
rlacing the impellers on the shaft and then
threading the lowermost one tightly against the
upper impellers, all of the said impellers are
tightly clamped in position thereby eliminating
keys, set screws, lock pins and the like. By
selecting the pitch of threads 82 so that the
tendency is for the lower impeller to tighten.
itself on the threaded part 82 of the. shaft, all
of the impellers are firmly and positively locked
in position in this simple. manner.

The lowermost end of shaft 78 may advan-
tageously be faired out by the fairing piece 84
which may be pressed in position if desired.

The shaft 78 extends vertically upwardly a
substantial distance and traverses the entire
length of the hollow shaft §8 of the drive motor
24, At the lower end of the drive motor and bhe-
neath the upper wall part 88 of the support.
member 72 there is arranged a seal 99 which
brevents leakage of fluid up the shaft and into
the motor. For the purpose of preventing any
creeping of water up the shaft beyond this seal
or the leaking of oil downwardly along the shaft
through the seal there may be also provided the
slinger element 92 positioned between the said.
upper wall &8 of support member 72 and the lower
wall 84 of the electric motor frame.

The connection of the drive shaft 78 of the
pump and the shaft 86 of the motor is best illug-
trated in Figure 10. In the view it will be noted
that the upper end of the motor shaft 85 ig
threaded.as at 86. Threaded on to this threaded
bart of the motor shaft is a sleeve member 98 and
this sleeve member is slotted. for receiving a key
136 that also extends into a key way 102 in the
shaft 78. The purpose of threadedly connecting
sleeve 88 and shaft 86 is that sleeve 98 can be
availed of for making adjustments axially of:
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shaft 78 in order precisely to position the several
impellers 52 within their housing. When such
an adjustment has een made the entire as-
sembly can be firmly locked in place by means of
the lock nut 104 threaded on the upper threaded
end 198 of pump shaft 78 and which lock nut
is screwed tightly down against the upper end of
sleeve 88 and then locked thereto by the lock
screw 188.

The described arrangement obtains when the
pump is used as a deep well pump employing the
lower stages for pumping fluid through the dis-
charge and employing the uppermost stage for
bleeding off a portion of the pump discharge for
use at the jet of the pump. It will be under-
stood of course that as many stages could be
provided as desired and this could be done by
merely supplying additional auxiliary housing
units and added impellers. Furthermore, should
it be desired to increase the pressure of the fluid
supplied to the jet it will be apparent there could
be more than one stage supplied above the upper-
most of the impellers 52 delivering to the outlet
58. In this manner the pump can readily be
made muliiple stage as to both of the sections
thereof.

‘Turning now to Figure 3 there is illustrated the
arrangement of the pump of this invention for
use as an ordinary shallow weil pump with all
of the stages thereof operating as ordinary cen-
trifugal pump.

In ¥igure 3 substantially the same parts are
employed in assembling the pump and where
these parts are identical with those in Figure
2 the same reference numeral has been applied.

In Figure 3 however, inasmuch as no fluid
needs be supplied to the jet, the passage leading
to the jet is interrupted and the adapter member
60 associated with the upper-most stage is re-
arranged so that the discharge from thes upper-
most stage is directed to the discharge port §9.

This is accomplished by replacing the inter-
mediate housing member 44 as it is illustrated
in Figure 2 by another housing member indi-
cated at 118 in Figure 3. Housing member {18
also comprises the axial passages 48 but which
are, in the case of the Figure 3 arrangement,
without effect.

The upper housing member 48 in Figure 2
is likewise replaced by a somewhat different
but similar housing member indicated at 112 in
Figure 3. The housing member {12 differs from
housing member 48 in that the discharge pas-~
sage 58 is connected with the periphery of the
impeller that rotates within the housing mem-
ber {2 rather than with the periphery of the
impeller that is rotating in the next housing
member beneath.

The adapter member 8§ in Pigure 3 is also
turned 180° from its Pigure 2 position so that
the opening &4 in the periphery of the said
adapter member is communicating with the dis-
charge opening 5¢ in housing member {12. The
arrangement of the adapter member in the Fig-
ure 2 pump is illustrated in Figure 4 whereas
the arrangement of the adapter member in the
Figure 3 pump is illustrated in Figure 5.

It will be apparent that the Figure 3 arrange-
ment of the pump of this invention, similarly to
the Figure 2 arrangement thereof, is adapted for
being constructed with as many pumping stages
as desired merely by providing more of the hous-
ing sections {18 between the upper housing sec-
tion (12 and the lower-most section 34. It will
be understood of course that the shaft on which
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6
the impellers are mounted would be lengthened
in order to. provide the additional length be-
tween shoulder 80 and the threaded portion 82
thereof for receiving the additional impellers.

It will be understood that this invention is
susceptible to modification in order to adapt it
to different usages and customs and it is accord-
ingly desired to comprehend such modifications
as:may be considered to come within the scope of
the appended claims.

I claim:

- 1. In a centrifugal pump; a rotary centrifugal
impeller, a pump housing member extending
across one face of said impeller and about the
eye thereof so fluid to be pumped can enter said
impeller and will be discharged about the periph-
ery thereof, there being a substantial clearance
between the periphery of said impeller and said
pump housing member, and an adapter member
fitting within said pump housing member and
about the periphery of said impeller and com-
prising a scroll like wall part extending from a
point closely adjacent the periphery of the im-
peller about the said impeller to a point closely
adjacent the inner surface of said pump hous-
ing member, and a partition extending from the
first mentioned end of said seroll like wall part
outwardly to adjacent the wall of said pump
housing member and spaced from the other end
of the said scroll like wall part whereby a- dis-
charge . opening is provided for said adapter
member.

2. In a centrifugal pump; a rotary centrifugal
impeller having an annular projecting flange on
one side forming the eye of the impeller, a pump
housing member having a wall extending across
the said one side of said impeller and enclosing
said flange to form an inlet for the pump, said
housing member having an annular recess within
which said impeller is disposed and there being
a radial space between the periphery of said
impeller and the periphery of said recess, and
an adapter member mounted in said recess about
the periphery of said impeller and comprising a
seroll like wall portion extending from a point
adjacent the periphery of said impeller about said
impeller and terminating at a point adjacent the
periphery of said recess thereby to form a dis-
charge volute for said impeller.

3. In a centrifugal pump; a rotary centrifugal
impeller having an annular projecting flange on
one side forming the eye of the impeller, 3 pump
housing member having a wall extending across
the said one side of said impeller and enclosing
said flange to form an inlet for the pump, said
housing member having an annular recess within
which said impeller is disposed and there being
a radial space between the periphery of said
impeller and the periphery of said recess, and an
adapter member mounted in said recess about
the periphery of said impeller and comprising a
scroll like wall portion extending from a point
adjacent the periphery of said impeller about said
impeller and terminating at a point adjacent the
periphery of said recess thereby to form a dis-
charge volute for said impeller, and said adapter
member having a wall part extending substan-
tially in the plane of the impeller and forming a
closure about the back wall of said impeller to
confine the pumped fluid to the above referred
to volute passageway.

4. In a centrifugal pump; a pump housing
member having a circular recess therein, a rotary
centrifugal impeller mounted within said recess
coaxially therewith, and an adapter member
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mounted in said recess about the periphery of
said impeller and comprising a scroll like wall
part extending from a point adjacent the periph-
ery of the impeller about the impeller to a point
adjacent the periphery of the said recess thereby
to form a discharge volute for said impeller, and
means keying said adapter member in position in
said housing member.

5. In a centrifugal pump; a pump housing
part having a circular recess in one face thereof,
a centrifugal pump impeller positioned within
said recess co-axially therewith, an adapter mem-
ber mounted in said recess about the periphery
of said impeller and comprising a scroll like wall
part extending from a point adjacent the periph-
ery of said impeller about the impeller to a point
adjacent the periphery of said recess, said scroll
like wall part extending in. a direction substan-
tially parallel with the-axis of said recess and
impeller, one wall of said impeller having an inlet
opening therein, and a wall part on said adapter
member extending substantially at right angles
to the said axis and enclosing the periphery of
the said other wall of the said impeller whereby
said volute is substantially enclosed.

6. In a centrifugal pump; a pump housing
part having a circular recess in one face thereof,
a centrifugal pump impelier positioned within
said recess co-axially therewith an adapter mem-
ber mounted in said recess about the periphery
of said impeller and comprising a scroll like wall
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part extending from a point adjacent the periph-
ery of said impeller about the impeller to a point
adjacent the periphery of said recess, said scroll
like wall part extending in-a direction substan-
tially parallel with the axis of said recess and
impeller, one wall of said impeller having an
inlet opening therein, and a wall part on said
adapter member extending substantially at right
angles to the said axis and enclosing the periph-
ery of the said other waill of the said impeller
whereby said volute is substantially enclosed, a
closure member mounted on said housing part
to cover the open side of said recess, and means

“on said closure member engaging said adapter

member for clamping it in position in said recess.
CHAS. J. BERGH.
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