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7 Claims.
1

This invention relaies 1o rotary SUCTIcChH DUMPS
and has for its chject to provide a pump of a

simpie and economical construction capable of
pumping water or air, or a mixture of water and
air.

A further object of 'Lhe invention is to provide
5 suction pump which is operakle to pump liguia

and which has a rotor formed to provide ohe Or
more displacement chambers and a non-circeular
puimip chamber Lot mpﬁ to trap a volume of liquid
sufficient to provide a werinheral air displacing
ring, angd which will operafe as g hydro-turbine
alr pump when flow of liguid o the pumyg ceases.

A further ohiect of the invention is to provide
o vump of the hydro-turbine vype which has a
rotor so caustiucted thiat reverse flow of fluid
from the pump outlet into the rotor, or from the
rotor into the pump outlet is prevented.

The invention has for a further opject t0 pro-
vide inlet and outlet ports for the rotvor dlsplace-
ment chambpers that are disposed at a radial dis-
tance from the axis of the rotor such that the
proper amount of liguid can be trapped in the
pumyp chamber to enable the pumpg to operate as
a hydro-turbine vacuum pump. |

A Turther object of the invention is to provide
simple and efficient check valves in the form of
rubber diaphragms controlling the inlet and out-
let ports of the rotor dispiacement chambers

With the above and other objects in view the
invention miay ne said 1o comprise the pump as
illusvrated in the accompanying drawings and
hereinafter deseribed, together with such vari-

ations and modifications thereof as will be ap-

parent to one skilled in the art to which the
invention pertains.

Reference should be had to the accompanying
drawings forming a part of this specification, in
which:

Figure 1 Is a side elevation of the pump looking
toward the inlet side, a portion of the casing being
broken away to show parts within the casing;

Fig. 2 is a side elevation of the pump looKing
toward the outlet side, a portion of the casing

being broxen away to show internal parts;

Fig, 3 18 a section on an enlarged scale taken
on the broken line indicated -at 3—32 in Fig. 2;
g, 4 is g side elevation partially broken away

and shown in section, showing the liquid air dis-

placing ring at the periphery of the pump cham-

her;

Pig. 5 is a fragmentary section taken on the line

indicated at 5—5 in Fig. 4

Fig. 6 is g Iragmentary section taken on -the
line indicated at 6—6:in Fig.4:.and
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tween successive vanes.
provided in the pump chamber the displacement

2

ig. 7 is a fragmentary plan view of a portion

-of the inner rotor side plate at the mlet side of

thea rotor.
Thoe pump of the present invention is of the

hydro~-turbine type in which the rotor provided

with air displacement chambers open to its pe-

riphery is mounted in a casing formed to provide

a pumyp chamber which is so constructed that it
will retain a sufficient volume of liguid to form
an air displacing ring at the periphery of the

chamber, the rotoy pemphery being spaced at dif-

ferent dlstances from ecircumferentially spaced
portions of the perlpheral wall of the pump cham-

ber 50 that air in the displacement chambers of

the rotor is displaced by liquid as the chambers
pass & portion .of the peripheral wall of the pump
chamber that is in closer proximity to the rotor

" periphery than other portions of the wall.

Asherein shown, the pump casing has a cham-

ber { which is so shaped that the circular periph-
ery 0f a8 rotor of the prOper siza will be in close

proximity to the peripheral wall of the chamber
at circumferentially spaced pomts the space be-

- tween the perlpheral wall of the chamber and the

periphery of the rotor gradually increasing from

said points toward an intermediate point where
maximum clearance is provided between the pe-
ripneral -wall of the ecasing and the periphery

of the rotor so that .air may be drawn into dis-

placement chambers of the rotor and compressed
as the chamber moves across the space between

the points .of close clearance. As herein shown
the pump chamber is substantially elliptical in

form with the minor axis of the ellipse substan-

tially .corresponding -to the diameter of the rotor
so -that the rotor is closely adjacent the periph-
eral -wall -of the pump chamber at diametrically

opposite.points and compression.of the air in the
displacement chambers occurs twice during each
revelution of the rotor,

“The rotor herein .shown has a hub portion 2

and -impeller vanes 2 that radiate from the hub

portion to provide displacement chambers 4 be-
When 2 ring of liquid is

chambers are partially . fiiled with llquld Whlle
passing the pomts whele the mtor has small

~clearance,and are subsnantlally empty when pass-

ing points. mmway between the pomts of small
clearance.

-placement chambers4 by liquid puts the air under

The dlsplacement Of air in the dis-

compression while the chambers are passing the

points of close clealanue and the w1thdrawa,1 of
“the chambers from the hqu;d ring reduces the
pressure in the dlsplacement chambers at inter-
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imediate points, the chambers passing alternately
through high and low pressure zones. As iscom-
mon practice in hyaro-turkine pumps, fluid passes
into the displacement chambers while the cham-
ners are passing through the low pressure zones,
and is allowed o escape from the displacement
chambers while the chambers are nassing through
the high pressure zones.

The pump casing has a centrally disposed inlet
6 through which fiuid is delivered into an inlet
chamber 7T formed in the roter. At the side of
the pump chamber opposite the inlet § the pump
chamber is provided with a central outlet open-
ing 8 which opens into an annular outlet cham-
ber § which delivers to a discharge passage {0.

The pump of the present invention is designed
to draw liquid from a suitable container such as
the tub of a washing machine, and to exhaust
alr from the container after the liquid is dis-
charged. The casing discharge outlet 18 should
be high encugh to insure that sufficient liquid
will be trapped in the pump casing to provide
a liquid seal during periods when the pump is
idle.
- The pump casing which may
various ways, is shown composed of separable
sections, having a central section it in the form
of a ring which forms the peripheral wall of the
pump chamber [, the ring {{ as herein shown

being of substantially elliptical form. The cas- |

ing has a side wall at the inlet side formed by
plates 12 and 13, and a side wall at the opposite
side formed by plates 14, 15 and 16. The plates
12 and 13, and the plates 4, {5 and 6 are
secured together and to the central ring i1 by
means of circumferentially spaced bolts 7.

"The outer plate 12 of the inlet side wall has the
central inlet 6 formed therein and around the
central inlet 6 is provided on its inner face with
an annular recess (8. The inner plate 13 has an
opening 13 that registers with the annular recess
18 and is provided with a recess 28 in its inner
face around the opening 19.

The inner plate {4 of the outlet side wall of
the casing has the outlet opening 8 formed there-
in, and around the opening 8 is provided with
& recess 22 on its inner side which extends to
near the periphery of the rotor and which pro-
vides a space in the pump chamber into which
fluid may be discharged from the rotor. The
intermediate plate 15 of the outlet side wall has
a central inwardly projecting boss 23 which pro-
Jects into the opening 8, and the outer plate 185
has an outwardly projecting boss 24. The bosses
23 and 24 are bored to receive a ball bearing 25
in which a rotor shaft 26 is journaled. Within
the boss 23 at its inner end a sealing ring 27
is mounfed which surrounds the shaft 26 and
prevents leakage from the pump chamber to the
bearing 25. The bearing 25 is retained by means
of nuts 28 and 29 on the shaft 26, and by means
of a plate 30 clamped to the outer face of the
boss 24 by holls 3.

The rotor is provided at its inlet side with a
side wall formed by an cuter plate 32, an inner
plate 33, and a rubber diaphragm 34. The oppo-
site side wall of the rotor is formed by an inner
plate 38, a rubber diaphragm 36 and an outer
diaphragm retaining spider 37. The plates and
diaphragm forming the opposite side walls of
the rotor are secured together and to the body
of the rotor by means of a circumferential row
of rivets 38 which pass through the hub 2 adja-

cent the periphery thereof. The central por-
tions of the plates 33 and 35 and of the dia-

be formed in
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4
phragms 24 and 36 and spider 37 are clamped to
the hub 2 between a nut 39 and a shoulder 439
on the shaft 286.

The outer side wall plate 32 of the rotor has
an outwardly bulged central portion 41 which
forms the outer wall of the inlet chamber 7T of
the rotor, and the portion 41 has a central open-
ing surrounded by a cylindrical flange £2. The
bulged portion 41 of the rotor side plate 32 pro-
jects into the casing recess 20 and the flange 42
projects outwardly into the annular recess 18
in the pump casing. A sealing ring 43 mounted
in the recess 18 engages the exterior of the cylin-
drical flange 42 and provides a seal between the
casing inlet and the pump chamber so that liquid
entering the pump through the inlet § passes
directly into the rotor. The plate 23 forms the
inner wall of the rotor inlet chamber T and is
provided with circumferentially spaced openings
44 through which fluid can flow from the inlet
chamber 7T into each of the displacement cham-
bers & of the rotor.

The rubber diaphragm 24 is clamped between
the plate 33 and the hub 2 of the rotor at its
center, and at its periphery is clamped between
the plate 33 and an annular web 45 that is formed
integrally with the vanes 3 adjacent the periph-
ery of the rotor, the outer face of the web 45
being flush with the side edges of the inner por-
tions of the vanes 2 so that the rubber diaphragm
¢4 is clamped throughout its periphery hetween
the periphery of the plate 33 and the outer face
of the web 45 and to the edges of the vanes 3
between the plate 4% and the hub 2. The dia-
phragm 34 is a flat circular disk of elastic rubber
and normally lies flat against the inner face of
the plate 23, in which position it closes the open-
ings 44. The diaphragm has an opening 46
spaced radially outwardly from each of the open-
ings 44 and in the portion of the diaphragm that
normally lies flat against the plate 33. When
pressure within the displacement chambers 4 is
higher than the pressure in the inlet chamber
I of the rotor, the diaphragm is held tightly
against the plate 33 and seals the openings 44.
When pressure in the chamber 7 exceeds the
pressure in a displacement chamber 4, the por-
tion of the diaphragm covering the opening 44
of the chamber 4 is stretched and forced inwardly
as shown in Fig, 5, so that fluig can flow from
the chamber 7 through the opening 48 in the
digphragm 34 that is spaced radially outwardly
with respect to the opening 44.

The plate 33 at the outlet side of the rotor is
provided with openings 47 which establish com-
munication between the displacement chambers
and the outlet side of the pump chamber. The
diaphragm 36 is clamped to the outer face of the
plate 39 by the spider 37 which has arms 48 that
radiate from the body of the spider 37 for clamp-
ing engagement with the diaphragm 26 along the
edge of each vane 3. The diaphragm 36 is g flat
disk of elastic rubber and the portions thersof be-
tween the arms 48 that cover the openings 47 are
adapted to be stretched and forced outwardly to
permit flow of fluid through the openings 47
through the outlet side of the pump chamber
when the pressure within the displacement cham-
bers 4 exceeds the pressure in the outlet portion
of the pump chamber.

The diaphragms 34 and 356 serve as check valves
which permit flow of liquid from the inlet into
the displacement chambers and from the dis-
placement chambers to the pump chamber out-
let, but which prevent reverse flow. The por-
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tiong of the diaphragms which cover the open-
ings 44 and 46 yield independently under pres-
sure and function as independently operable
check valves of the flap type. By utilizing a one
piece rubber diaphragm and a single apertured
plate at each side of the rotor a large number
of Independently operable check valves are pro-
vided by means of a very simple, compact and
inexpensive construction. |
In the gperation of the pump a sealing ring of
liquid is formmed at the periphery of the pump
chamber by the impelling action of the rotor,
and this ring of liguid seals the periphery of the
rotor and serveg to alternately create pressure
and suction in the displacement chambers 4 of
the rotor. If the pump chamber is full of water
when the rotor is started into operation the im-
pelling action of the rotor will develop a hydro-
static pressure due to centrifugal force which
acting upon the diaphragm 385 will expel liguid
from the displacement chambers of the rotor to
the outlet side of the pumbp chamber. After suffi-
cient water is displaced from the rotor, finid will
begin to fiow into displacement chambers through
the rotor inlet chamber 7. If liguid is being de-
ilvered to the inlet 8, liguid discharged from the
displacement chambers will be replaced by liquid
from the inlet chamber T and, when the liquid is
replaced by air at the inlet, water will continus
to ke ejected from the rotor until the interior
of the displacemeant ring of liquid is disposed out-~
wardly of the openings 48 and 4§, after which the
pump acts as a hydro-turbine air pump.
Pressure within each displacement chamber

holds the portion of the diaphragm 24 which cov- -

ers the opening 44 to the chamber tightly against
the plate 33 while the portion of the diaphragm
36 covering the opening 846 of the chamber is be-
ing foreced outwardly to permit fiuid to escape
from the chamber, so that the pressure developed
in the displacement chamber cannot act to back
the fluid into the inlet. The openings 44 and
47 are disposed at a sufficient distance inwardly
of the periphery of the rotor to trap a sufficient
volume of liquid to seal the periphery of the ro-
tor and to displace the desired volume of air in
the chambers 8 during rotation of the rotor.

By reason of the check valve action of the dia-
phrasms, the pump is effective to continuously
pump water as long as water is supplied to the
inlet 8, and to nump a mixture of water and air
until the interior cof the liquid ring in the pumu
chamber is disposed radially outwardly of the
openings 44 and 41, after which the pump acts as
a hydro-turbkine air pumbp.

Tn order to equalize pressure in the discharge
side of the pump chamber and in the outlet
chamber 9, openings 4% may be provided in the
plate {4 outwardly of the outlet opening 8.

It is to be understood that in accordance with
the provisions of the patent statutes, variations
and modifications of the sgpecific devices herein
shown and described may be made without de-
parting from the spirit of the invention.

What I claim is:

1. A rotary suction pump comprising a pump
chamber with a peripheral wall and side walls,
each side wall having a central opening, one of
said openings providing an inlet and the other
an outlet, a rotor having a periphery that is
spaced at different distances from circumferen-
tially spaced portions of said peripheral wall, said
rotor having spaced side walls the radia] outer
portions of which have close clearance through-
out the rotor circumference with the chamber
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side walls, said rotor having liquid impeliing

vanes extending across the space between said
side walls to form displacement chambers open-
ing to the rotor periphery, each rotor side wall
having an opening to each of the displacement
charabers, said rotor side wall openings being
spaced inwardly from the periphery of the rotor
and connecting each displacement chamber with
said inlet and said outlet, and elastic rubber dia-
phragims normally closing said rotor openings,
one of sald diaphragms being secured to the in-
terior of the rotor side wall on the inlet side and
another of said diaphragms being secured to the
exterior of the rotor side wall on the outlet side,
said diaphragms being secured to said walls radi-
ally inwardly of the opening and between suc-
cessive openings, the portion of each diaphragm
overlying each opening being stretchable and
movable away from the opening by fiuid pressure

upon the portion thereoi covering the opening.

2. A suction pump of the hydro-turbine type
comprising a pump chamber with a peripheral
wall and with an inlet and an outlet centrally
disposed and on opposed sides thereof, and a
rotor in said casing the periphery of which is
spaced at different distances from circumferen-
tially spaced portions of said peripheral wall, saig
rotor having liquid impelling vanes acting on
liguid in the pump chamber to maintain a ring
of liguid against the periphery of the chamber
that provides a seal between the inlet and ouf-
let sides of the chamber, said rotor having a waill
on 1ts inlet side comprising an elastic rubber dia-
phragm engaging the edges of said vanes and a
plate engaging the exterior of the diaphragm and

clamping the diaphragm against said edges, said

plate having openings normally closed by said
diaphragm that register with the spaces between
the vanes, the portions of the diaphragm cover-
ing each opening being stretchable by fluid pres-
sure and movable away from said opening, said
rotor having a wall on its outlet side comprising
a plate engaging the opposed edges of said vanes
and provided with openings that register with
the spaces between the vanes, and an outwardly
ocpening check valve controlling the flow through

each of said openings on the outlet side.

3. A suction pump of the hydro-turbine type
comprising a rotor and a rotor chamber having
a peripheral wall that lies close to the rotor pe-
riphery at circumferentially spaced poinis and
that is spaced therefrom intermediate said
points, said chamber having an inlet and an out-
let centrally disposed and on opposite sideg of
the rotor, said rotor having g displacement cham-
ber opening to its periphery and having a cen-
tral inlet chamber with an opening that registers
with the pump chamber inlet, said rotor having
an opening connecting said displacement cham-
ber with said inlet chamber and an opening con-
necting said displacement chamber with the in-
terior of the pump chamber on the outlet side,
a seal interposed between the rotor and pump
chamber side wall around said chamber inlet and
rotor opening, and check valves controlling fiow
into and out of said displacement chamber, said
valves permitting flow from said inlet chamber
into the displacement chamber and from the dis-
placement chamber to the outlet side of the pump
chamber but preventing reverse flow.

4. A suction pump of the hydro-turbine type
comprising a rotor and a rotor chamber having g,
peripheral wall that lies close to the rotor pe-
riphery at circumferentially spaced points and
that is spaced therefrom intermediate said points,
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said chamber having an inlet and an outlet cen-
trally disposed and on opposite sides of the ro-
tor, said rotor having g displacement chamber
opening to its periphery and having a central
inlet chamber with an opening that registers
with the pump chamber inlet, said rofor having
an inlet opening connecting said displacement
chamber with said inlet chamber and an outlet

opening connecting said displacement chamber

with the interior of the pump chamber on the
outlet side, a seal interposed between the rotor
and pump chamber side wall around said cham-
ber inlet and rotor inlet opening, an elastic rub-
ber diaphragm normally covering the opening
conhecting the displacement chamber to said in-
let chamber and yieldable under pressure act-
ing toward the interior of the displacement
chamber to uncover the opening, and an elastic
rubber diaphragm normally covering thie opening
connecting the displacement chamber to the out-
let side of the rotor and yieldable toward the
chamber outlet to uncover the opening.

5. A rotor comprising a body portion consist-
ing of & hub and radiating vanes, side plates se-
cured to opposite sides of the body, each plate
having an opening to each space between vanes,
an elastic rubber diaphragm clamped between
one of the plates and the hub and vanes of the
rotor body and having stretchable portions be-
tween vanes covering the plate openings, a sec-
ond diaphragm clamped to the exterior of the
other plate radially inwardly of the openings and
between successive openings and having yield-
able portions covering the plate openings.

6. A rotary suction pump comprising a pump
chamber with a peripheral wall and side walls,
each side wall having a central opening, one of
said openings providing an inlet and the other
an outlet, a rotor having a periphery that is
spaced at different distances from circumferen-
tially spaced portions of said peripheral wall, said
rotor having spaced side walls the radial] oufer
portions of which have close clearance through-
out the rotor circumference with the chamber
side walls, said rotor having liquid impelling
vanes extending across the space between said
side walls to form displacement chambers open-
ing to the rotor periphery, each rotor side wall
having an opening to each of the displacement

8

chambers, said rotor side wall openings being
spaced inwardly from the periphery of the rotor
and connecting each displacement chamber with
said inlet and said outlet, and a check valve con-
5 trolling flow of fluid through each of said rotor
side wall openings, each check valve being oper-
able independently of the others, the valves on
the inlet side of the rotor permitting flow info
said displacement chambers and preventing re-
10 verse flow and the valves on the outlet side of the
rotor permitting flow out of said displacement
chamber but preventing reverse flow.
7. A suction pump of the hydro-turbine type
comprising a rotor and a rotor chamber having
15 a peripheral wal] that lies close to the rotor pe-
riphery at circumferentially spaced points and
that is spaced therefrom intermediate said
points, said chamber having side walls that have
close clearance with opposite sides of the rotor
90 periphery, said chamber having an inlet and an
outlet on opposite sides of the rotor and inwardly
of its periphery, said rotor having a series of dis-
placement chambers opening to its periphery,
each displacement chamber having two openings
o inwardly of its periphery, one communicating
with the pump chamber inlet and the other with
the pump chamber outlet, and an independently
operable check wvalve controlling each of said
openings, the valves controlling the openings to
30 the pump chamber inlet permitting flow of fluid
into said displacement chambers and preventing
reverse flow and the valves controlling the open-
ings to the pump chamber ouflet permitting flow
out of said displacement chambers and prevent-
35 ing reverse fiow,
HOWARD G. BECK.
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