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5 Claims,

The invention relates to pumps and has a8 an
object the provision of a pump which provides as
an integral unit the pump structure enclosing the
motor therein.

Purther objects of the invention are to provide
a submersible pump; a submersible pump having
automatic means to prevent water from coming
into contact with the motor; s submersible pump
so designed as to prevent condensation of water
upon the motor unit from the air surrounding
the motor; to provide a pump which may be used
in vertical position in & well, or as & boos. eT pump
in horizontal position in a pipe line; o provide &
pump embodying means o compress air for the
expelling of water from the motor chamber, and
for other purposes; to provide a pump having an
air trap or diving bell arrangement o house the
motor, which diving bell is extensible for greater
safety against water reaching the motor; to pro-
vide novel sealing means whereby the well casing
may be used as a delivery conduit from the pump;
to provide an air chamber or bell with circulation
of air about the motor; to provide a motor cham-
ber within the diving bell structure and spaced
theréfrom to keep the motor chamber wall out of
contact with the diving bell structure; to pro-
vide & pump which may be run in submerged posi-
tion indefinitely without attention; to provide a
pump which may be connected in multiple series
or in parallel, or both, for increase of head or of
capacity, or both.

Further objects of the invention will appear

- from the following description when read in con-
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nection with the accompanying drawings show-
ing an iHlustrative embodiment of the inven-
tion, and wherein:—

Fig, 1 iIs o central vertical section of the pump
and motor unit; ) ‘

Figs. 2, 3, and 4 are horizontal sections onm
the corresponding section lines of Fig. 1;

Pig. 5 is a detail vertical section corresponding
to a portion of Fig. 1 drawn to an enlarged scale;

Fig. 6 is o central vertical section of the upper
portion of the pump showing a sealing means;

Fig. 7 is a diagrammatic vertical section of
the pump and sealing means of Fig. 6 in place in
a well casing; )

Fig. 8 is a side elevation partly broken away
of a series arrangement of a plurality of pumps
of the invention;

g, 9 is o side elevation partly broken away
of an extension of the lower air chamber;

TFig. 10 is a side elevation, and Fig. 11 is a
plan view of a parallel arrangement of four

pumps;

(C1. 163—87)

PFig. 12 is a vertical section partly in side eleva-
tion showing a pump submerged in a well with
the compressed air tank connected to the pump;
and

Fig. 13 is s section corresponding to PFig. 5 §
showing a different form of air and wire conduit.

It is well understood-in the art of cenirifugal
pumps that every pump of the nature illustrated
herein must have a diffusing hub for change of
the direction of the water from the horizonizal 10
direction where it leaves the impeller to a vertical
direction for delivery from the pump. In former
submersible puinps of which I am aware, the hub
of the pump has always been made in accordance
with ‘conventional practice and the motor has 15
been enclosed in & chamber separate from the
hub. The result hes been that such former
struchures have been too unwieldy and heavy for
sueccessful use or economical production. In ac-
cordance with the present invention the motor is g3
enclosed in an air bell integral with the hub
itself of the pump.

‘As shown in Figs. 1 to 5 inclusive, the casing of
the pump is illustrated at i5 comprising the wall
i6 of the bowl of the pump and the wall {7 of 2§
the hub, said walls spaced to provide the annular
or cylindrical channel 18 curving inwardiy as
at 19 and formed with diffusion vanes 2@, as
shown In Fig. 4, to recelve water from the im-
peller 21. 'The vanes 20 are shown as joining 3.
vanes 22 extending upwardly in channel {8, to the
lower end of delivery nozzle 23.

For convenience in assembly, the lower por-
tion 28 of the bowl 15 is made separate from the
upper portion 25 thereof, the two portions being 385
joined together as by a screwthreaded joint 28
and the nozzle 23 is screwed upon the upper end
of the portion 25 of the bowl, as at 27. The
upper and lower portions of the hub walls 1%
are likewise divided, as st 26°. 4G

To form 3 compressed air bell, the upper end o
the walls 17 are shown as formed integral with
a diaphragm 2§, thus hermetically sealing an air
space in the interior of the hub.

The lower end of the section 24 of the bowl 45
is also shown as extending downwardly intc a
skirt 28 shown as interiorly screwthreaded at
30, into which screwthreads there is shown in-
serted a non-clogging screen 3. There Is fhus
provided an upper air-chamber 82 and & lower
air chamber 33 which are shown as placed in
communication by means of a channel 34. Ifre-
sults thet when the pump is submerged, alr will
be compressed in the lower air chamber 83 and gg



2

’ through the medium of the channel 34 in the
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upper air chamber 32.
If the pump is to be submerged to a consider-
able depth, the screen 31 may be removed and an

-extension 85, Fig. 9, of the skirt 29 may be screwed

into threads 38, in which event a pipe 36 is
screwed upon the intake nozzle 37 of the pump to
extend below the extension 35 of the skirt.

The impeller of the pump shown at 2! is of 2
usual form and comprises 8 hub 38 and has a
bearing 39 in the lower portion of the hub, as
shown in Flg:. 1. To drive the impeller, there is
shown & motor shaft 40 connected with & rotor
41 of a motor diagrammaticaily shown as of the
squirrel cage type having a stator 42 mounted

in a casing 43 and spaced therefrom by ribs 84 -

shown in Fig. 2. - )
Antifriction bearings 45, 46 are shown in which

the shaft 48 revolves. The motor casing 43 com-~
prises g supporting disc 47 which may be mount-
24 in the threaded joint 26 between the upper and

lower portions of the hub. - The motor casing is

shown as upwardly closed by means of a disc 48
which may be integral with the side walls of the
¢asing, air circulation openings 49, 50 being
shown for circulation of air within the motor
casing to the space within the compressed air bell
enclosed by the upper head 28, other openings 5
being provided for circulation between the motor
casing and the bell,

To compress air by pumping action, thers is
shown an air intake pipe 52 which may be passed
down one of the chambers.i8 and through the
intake nozzle 37 opening into a zone of rarefac-
tion caused by the action of the impeller, which
pipe 52 may extend to the atmosphere and
through which air will be drawn to mix with the
water. The water and air may, as indicated in
Figure 12, be delivered to a tank 53 wherein the
air will separate from the water and gather in
the upper portion of the tank. ‘The water will
be expelled from the tank 53 by air pressure
through a pipe 54 which may connect with the
house system or other place of use.

To expel water from the chamber 32 within
the compressed air bell, a pipe §5 is shown con-
necting with the upper portion of the tank 53
and passing through the lower portions of the
bowl and hub into the chamber 32, admission of
air from the compressed air tank being controlied
by means of a valve 56 controlled by a float 5T.

As shown the compressed air pipe 55 is utilized
also as a conduit for wiring to the motor through
the connectors 58, 59 illustrated in Fig. 5. Should
the compressed air supply fail, it is desirable to
cut off current from the motor upon rise of the
water in pipe 32 and for this purpose a conven-

- tional cut-out switch 60 is shown diagrammati-
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cally in Fig. 1 conirolled by a lever 61 and a
rod 62 connected with the float 57. Should wa-
ter still continue to rise and the cut-out switch
69 fail to act, a short circuit will result at the
switch 60 which may be protected by a fuse, not
shown, at the surface.

As shown in Fig. 13, the chamber 63 illustrated

in Fig. 5 may be omitted and the pipe 55 may
be carried through the lower portion of the hub
and into one of the channels in the hub between
vanes 22. This form of wiring is desirable when
the sealing means shown in Fig. 6 is used for
the purpose of utilizing the wall casing 64 as
a delivery pipe.

The sealing means is shown as comprising an
annular channel shaped casting 65 screwed at 66

npon the ‘delivery nozzle 23 of the pump, the

9,089,608

flanges of the casting 65 being formed as shown
at 67, 68, to receive beads upon the edges of flex-
ible annular member 69 of the nature of pneu-
matic tire structure.

To inflate the sealing means whereby to cause
the annular member 69 to seal with the wall of
the well casing, the compressed air pipe 55’ is
shown as communicating at 70 with the interior
of the sealing mesns thereby placing air pres-
sure from the tank 53 in the interior of said
sealing means.

With this structure as shown in Figure 7, the
pump may be lowered into the water in the well
casing and compressed air turned into the seal-
ing means and th: pump started. Should the
pump e stopped, water cannot escape down-
wardly about the pump and a check valve 71,
g, 7, may be provided at the bottom of the

-skirt 38 or at the hottom of the skirt 29, Mg. 1,

not shown. In the structure of Fig. 7 the upper
end of the well casing may be closed to provide
the compressed air chamber 30.

In Flgure 7, there is diagrammatically illus-
trated a booster pump 72 placed in the outlei
- from. the well, which may be a second pump of

the nature of that shown herein to force the
liquid away from the well to a point of use.

A plurality ef pumps may be connected in series
by unscrewing the nozzle 23 from the pump to
be added and the screen ring 31 from the lower

" portion of the skirt 29, whereupon the added

pump will fit into the threads 39, and with con-
nection of the wires to the added pumps each in
paraliel with the pump above, any number of
pumps may be connected in series, four pumps
being shown so connected in Figure 8. This will
provide a head of substantially 90% of the corre-
sponding multiple of a single pump.

If it be desired to connect the pumps in paral-
lel, a casting 73 may be connected to the deliv-
ery pipe 74, each of the outlets of the casting
being connected to a nozzle 23 of the separate
pumps. )

The casting shown in Pigures 10 and 11 is a
four-way casting but it will be seen that a three-
way or a two-way casting may be equally well
utilized. The two, three, or four pumps thus
connected in parallel may also be a series mul-
tiple pump as indicated at 76, Fig. 10.

A defect in former attempts to provide sub-
mersible pumps has been that the motor is

“housed directly in the compressed air bell and

is therefore cooled by the water upon the outside
of the wall of the bell. It resulted from this
structure that when the pump is stopped, the
stator of the motor cooled more rapidly than
the air within the bell and the moisture from
the air condensed upon the motor, which con-
densation upon again sta.rting the motor, caused
short circuits.

In the structure shown, the heat of the motor
causes a circulation of air through the openings
49 about the motor, through openings 50 to the
space within the air bell, and then downwardly
through the openings §i. When the motor is
stopped, the air within' the motor casing 43 is

warmed by the heat of the motor causing the

circulation to continue, and the moisture from
the air is deposited in drops upon the Interior
surface of the air bell away from the motor
where it may drop down into the compressed air
space 32, thus keepmg the motor dry at all
times.

In horizontal use, as for 1nstance, when used

as & booster pump in a pipe line, the opening 34
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will be plugged, the float 51 Aand cut-out 68 will

be omitted, and leakage will be provided about

the passage of pipe 55 to the interior. 'The de-
vice will be placed with the portion at the left in
Fig. 1 downward. Liquid leaking into cham-
ber 22 will not reach the motor unless it rises to
an opening 49 or 50, at which time air would

become compressed in the chamber. However

any lquid leaking in will drain out through the
space about pipe 55 assisted by eduction of liquid
fiowing past the pump in the pipé line. Also, if
desired a slow leak of compressed air may be
provided from pipe 59 into the interior, to expel
lquid. :

The fact that the wires are run to‘the motor
in the compressed air pipe $5 or 55’ prevents
leakage of water into contact with the wires.

In the compression tank 53 there is shown a
float switch 17 for control of the motor by the
water level in .the tank. A safety valve 18 is
shown on the compression tank to limit the air
pressure in the tank to the desired amount. The
air induction pipe 52 may be provided with a
control valve, not shown, to adjust the intake of
air to be compressed.

Minor changes may be made in the physical
embodiment of the invention within the scope of
the appended claims without departing from the
spirit thereof. i

I claim: .

1. A rotary pump comprising, in combination:
a hollow diffusing hub and-bewl formed with an

impeller chamber and radial flow passage in an-

inlet end wall thereof and with a longitudinal
flow passage along its side wall; means hermeti-
cally closing the hollow of the hub at its outlet
end; an impeller in said chamber; a motor hous-
ing in said hub spaced from said side wall and
from sai¢ hermetically closed end; a motor
mcunted in said housing in spaced relation with
the walls thereof; drive connections between said
motor and impeller; and means t0 provide-circu-
lation of air throtigh said housing and end and
side spacings.

2. A rotary pump comprising, in combination:
a hollow diffusing hub and bowl having an inlet
and an outlet; a hermetic closure for the interior
of said hub at its cutlet end; a diaphragm within
said hub intermediate its ends, dividing the in-
terior into upper and lower air trap chambers;
said diaphragm being formed with a'passage
placing said chambers in communication and
with an impeller chamber and a radial flow pas-
sage in communication with the outlet; means
to conduct liquid from said radial flow passage
to the outlet end of the hub and bowl; an im-
peller in said impeller chamber; a motor housed
in the upper chamber; means to drive said
impeller from said motor and an intake nozzle
secured at the inlet opening of the impeller cham-
ber and projecting into said lower air trap to
provide the air trap character thereof.

3. A rotary pump comprising, in combination:
a rotary impeller; an upwardly closed sub-

mersible chamber; a motor mounted in said
chamber and connected to drive said impeller; an
air eduction pipe leading to the atmosphere and
opening in the zone of rarefaction of said im-
peller; means to receive water mixed with com-
pressed air from the pump and to store the air
under pressure; means to deliver compressed air
from said storage means to the interior of said
chamber to expel water therefrom; a fioat in
said chamber; wires leading to said motor;
means controlled by said float to control admis-
sion of air to said chamber; and a cut-out con-
nected in said wires and controlled by said float
to break connection to said motor upon undue
rise of water level in said chamber.

4. A rotary pump comprising, in combination:
& hollow diffusing hub and bowl structure having
an inlet and an outlet and formed with spaced
closure walls at its inlet end and spaced concen-

tric side walls; diffusion vanes between said

spaced closure walls, said vanes extending longi-
tudinally between said concentric walls to the
outlet end of said bowl, said spaced closure walls

formed with a central impeller chamber, said

chamber communicating with the inlet and the
spaces between said vanes and said closure walls
having an opening to the interior of the hub
closed from the passage between said spaced clo-

.
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sure walls; a hermetic closure for the outlet end .

of the interior of the inner concentric wall; a
motor mounted in the upper portion of said in-

- terior in spaced relation to the inner surface of

the interior side wall; an impeller mounted in

said chamber connected to be driven by said

motor. .

5. A series-parallel, submersible combination
of pumps comprising in combination: a plurality
of pumps each comprising a hollow diffusing hub
and bowl of uniform and the same external di-
ameters, each having an outlet and an inlet end
formed with male and female screw connections
respectively; the upper muitiple connected pumps
each having an outlet nozzle engaging said out-
let end screw connections; a fitting having a
plurality of inlets connected respectively to said
outlet nozzles, and an outlet to connect with a
common delivery conduit; a second pump con-
nected at its outlet-end-screw-threads to the in-
let-end-screw-threads of each of said outlet
nozzle-provided pumps to provide said series
parallel arrangement; each of said hubs and
bowls having a closure at its inlet .end formed
with an impeller chamber and radial flow pas-

sages; the walls of .each hub and bowl formed .

with longitudinal passages leading to the outlet
end thereof and communicating with said radial
flow passages; the outlet end of each hub, in-
teriorly of said longitudinal passages being her-
metically closed; an impeller in each impeller
chamber; and a motor in each hermetically
closed interior connected to drive the respective
impellers.
ALPHONSE O. BEAUCHEMIN.
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