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17 Claims,
1

This invention relates to a pump and its
associated fluid system, and more particularly to
a washing machine suds pump and associated
fluid system which, because of its design, makes
the pump self priming.

In many different types of fluid systems, the
problem of priming an intermittently operated
pump is a serious problem, particularly when
the cost of the operating mechanism is to be
maintained at a minimum. This is particularly
true in automatically operated household laun-
dry machines.

It has been found in laundry machines. such,
for example, as household laundry machines,
that it is desirable to store the suds water which
has been used in an initial operation while other
operations are being carried on, and then later
to pump the suds water back into the tub of
the automatic washing machine. In order to
minimize the cost of the automatic washing ma-
chine, it has been found desirable to employ an
ordinary conventional laundry tub as a storage
reservoir, since such a laundry tub is usually
found in homes where automatic washing ma-
chines are used. It will, of course, be apparent
that there is a problem in transporting the suds
water from the laundry tub back into the auto-
matic washing machine after it has been stored.
One solution to this problem was to provide a
separate pump which could be mounted directly
on the laundry tub and submersed in the suds
water. The principal disadvantage of such an
arrangement lies in the fact that a separate unit
is required from the automatic washing machine
itself. Tt is, of course, much more desirable
from the merchandising standpoint as well as
from the standpoint of convenience of operation,
to have the suds pump as a part of the auto-
matic washing machine itself. The diffculty
here, however, lies in the fact that ordinary and
conventional arrangement of pumps would not
be self priming, and some means must therefore
be provided to set the pump into operation so it
will draw the suds water from the laundry tub
into the tub of the automatic washing machine.

One of the principal features and objects of the
present invention is to provide a novel suds pump
and vacuum breaking reservoir which overcomes
the difficulties above referred to, and which may
be mounted directly and formed as a unitary
part of the automatic washing machine.

Another object of the present invention is to
provide a novel method and means for priming
a pump.

A Iurther object of the present invention is to
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provide a novel fluid system for an automatic
washing machine.

A still further object of the present invention
is to provide a novel method and means for trans-
ferring the fluid of a laundry machine to a stor-
age reservoir and then back again to the laundry
machine,

The novel features which we believe to be
characteristic of our invention are set forth with
particularity in the appended claims. Our in-
vention itself, however, both as fo its manner of
constructicn and method of operation, together
with further objects and advantages thereof, may
best be understood by reference to the following
description taken in: connection with the accom-
panying drawings, in which:

Figure 1 is a plan view of an automatic wash-
ing machine positioned beside a pair of laundry
tubs and with fluid conduits connecting the auto-
matic washing machine with the laundry tubs;

Figure 2 is an end view partly in section as
taken along the line IT—II of Figure 1, of the
washing machine and laundry tubs;

Figure 3 is a front elevational view of an auto-
matic washing machine with parts of the cabi-
net removed to illustrate the operating relation-
ship of the several parts of the apparatus;

Figure 4 is a greatly enlarged fragmentary
plan view with part of the cabinet removed to
illustrate the two-way valve mechanism;

Figure 5 is a horizontal section view of the
two-way valve mechanism as taken along the
line V—V of Figure 3; .

Figure 6 is an enlarged fragmentary view
partly in section of the suds pump and its asso-
ciated auxiliary reservoir;

' Figure 7 is a fragmentary elevational view of
the suds pump and auxiliary reservoir as viewed
from the left in Figure 6 of the drawings; and

Figure 8 is a view similar to Figure 6 but show-
ing a modified form of reservoir and suds pump.

Referring first to Figures 1 and 2 of the draw-
ings, there is illustrated therein an automatic
washing machine 10 disposed beside a pair of
laundry tubs i and 2. The laundry tubs I{ and
i2 may be formed as a single unit with a central
partition {3, as is the usual case with laundry
tubs found in homes today. The-laundry tub {I
is shown as being provided with s stopper (4 in
its drain, while the tub (2 is shown as being
provided with an open drain 15. As will pre-
sently be explained, the tub {1 will be used as a
storage container for suds water from the auto-
matic washing machine 10, while the tub 12 will
merely be used as a collecting basin by which
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fluid discharged from the washing machine 18
may be passed down the drain {8. The tub i is
connected with the automatic washing machine
10 by means of a fluid conduit {6, while the tub
12 receives fluid discharged through the fluid con-
duit 17 from the sutomatic washing machine 10.

For a reason which will presently become ap-
parent, the fluid conduit 16 extends over the edge
of the tub 1i down to a point in close proximity
to the bottom of the tub {I, as is clearly shown
in Figure 2. The discharge conduit 17 may be of
any convenient length, since the fluid discharged
therethrough merely passes on down the drain 15.

The atutomatic washing machine 19 is provided
with a top door or cover {8 which may be raised
to obtain access to the clothes container within
the machine. The control mechanism of the
antomatic washing machine forms no direct part
of the present invention and is merely diagram-
matically represented as at {9 and 20.

As may be seen best in Figure 3 of the draw-
ings, the automatic washing machine {9 includes
a fluid containing tub 21 which is mounted on a
sub-base 2!’ which in turn is carried by the main
frame 23. The tub 21 is provided with a sump
92 in fluid connection with the bottom of the tub
and this sump 22 in turn is connected through a
hose 23 to the intake side of the main pump 24.
The outlet of the main pump 24 is connected
through a flexible hose 25, the auxiliary pump 26,
the puxiliary pump vacuum creating reservoir 21,
and the flexible hose 28 to the two-way valve
mechanism 28. The two-way valve mechanism
29 selectively communicates with the outlet
nipples 3§ and 3! which in turn are connected to
the conduits {6 and 17T respectively.

Disposed alongside of the tub 21 is a standpipe
or float chamber 32 which has at least one float
therein, such, for example, as the float 33 carried
on the switeh actuating arm 34. The lower end
of the float chamber is in open communication
through the conduit 35 with the sump 22 of the
tub 21.

The main operating and drive mechanism of
the automatic washing machine {0 need only be
referred to in general terms, since the specific
character of the main drive mechanism forms no
part of the present invention. As shown in Fig-
ure 3, & main motor 3% is provided which is in
operating and driving relationship with the trans-
mission mechanism 37. PBoth the motor 36 and
the transmisson 37 are mounted on the sub-base
21’. The pump 24 is also mounted on the sub-
base 21’ by menns of the bracket 38, and the drive
for the main pump 24 is obtained through the belt
drive 3§ which is arranged to selectively engage
the pump driving puiley 48.

When the tub 21 is first filled with soapy water,
which is one specific example of suds water re-
ferred to in this case, the soapy water not only fills
the tub 21 but also fills the sump 22, the flexible
hose 2%, the pump 24. the flexible hose 2§, the
pump 26, the fluid reservoir 27 and up into the
conduit 28 to the same height as the soapy water
in the tub. During the washing cycle of the
automatic washing machine the pump 24 is in-
operative and no fluid is discharged from the
tub 2f. After the washing cycle has been com-
pleted, and it is desired to extract the water, such
as by a centrifugal extraction operation, the main
pump 24 is driven by the belf drive 39 from the
main motor 35. The soapy water is drawn out
of the tub 21 down through the sump 22, the hose
23, and then discharged by the pump 24 through
the hose 28, the auxiliary pump 2§, the reservoir
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27, the hoze 28 and thence through one side or
the other of the two-way valve 29 to either laun-
dry tub I or laundry tub 12.

The two-way valve mechanism which selec-
tively directs the discharge of the soapy water to
either laundry tub !{ or laundry tub {2 is illus-
trated in detail in Figures 4 and 5 of the draw-
ings. Referring now to Figures 4 and 5, the two-
way valve mechanism includes a housing &1 hav-
ing two hollow center posts 42 and 43 extending
through one side wall thereof. These hollow
center posts or sleeves 42 and 43 terminate with-
in the housing 41 in a region or plane lying in
proximity to and spaced away from a webh mem-
ber 44 which is bolted or ctherwise secured as at
&5 to o fange 45 formed on the main housing
portion 41. This web member 44 is arranged to
clamp a flexible diaphragm &1 into position
ggainst the flange 46 to form one side wall of the
housing 41. The flexible diaphragm 47 may be
of any suitable material such as rubber, neo-
prene, or the like, and has two reinforced disc-
like portions A8 and 4% which lic opposite the
inner ends of the sleeves or posts 42 and 42, The
reinforeed disc-like portions 42 and 49 have ears
56 and 5} formed on the reinforcing portion of
the diaphragm 47, and are arranged to be pinned
as at 52 and 53 to a rocker arm 54 which is
pivotally mounted as at 58 on a central portion
of the web member 44, The web member 44 is
open and free opposite the reinforced disc-like
portions 48 and 49, thereby providing free access
to the reinforced disc-like portions 43 and 49
through the web member 44 for the necessary
hinge connections of the rocker arm 34.

The hollow center posts or sleeves 42 and 43 at
their inner ends provide valve seats, and the
reinforced disc-like portions 48 and A9 provide
valve members for opening and closing the ends
of the center posts 42 and 43. In order to rein-
force the region of the web member 44 where the
rocker arm 54 is pivotally mounted thereon, a
substantially solid center post 56 extends through
from one side of the casing wall to a position
where the central part of the diaphragm 47 is
seated tightly thereagainst and thus in turn re-
inforces the central portion of the web member
44. Tt is to be understood that the center post
58 is not a partition, but on the contrary, is a
relatively small post and fuid flows freely there-
around within the housing 41.

The outlet nippies 30 and 31 are arranged to ke
connected to the outer ends of the hollow center
posts 42 and 43.

Mounted on one side of the housing &1 is a
solenoid 57 into which a laminated armature 53
extends. The laminated armature 58 is pivotally
mounted, as at 59, on the rocker arm §4. A
coiled spring 89 extends hetween the rocker arm
54 and the voke 61 of the solenecid 57 and thus
hiases the rocker arm 5% in a clockwise direction,
as viewed in Wigure 5 of the drawings. Stated in
a somewhat different manner, the compression
spring 68 normally forees the disc-like central
portion 48 of the diaphragm #1 tightly against
the center post 42, while the disc-lilze portion 48
has been moved away from the hollow center
post 43. Upon energization of the solenoid 57
the armature 58 is drawn into the solenoid 51
and the rocker arm is thus moved to force the
disc-like center portion 4% against the hollow
center post 43 while withdrawing the disc-like
central portion 48 away from the hollow center
post 42.

From the above description it wiil be apparent
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that when the sleeve communicating with the
nipple 80 is open, the one communicating with
the sleeve 31 is closed, and vice versa. The inlet
to the housing 41 is indicated as at 62 and this
inlet nipple is connected to the flexible hose 28,
as is shown in Figure 3 of the drawings. This
air-tight seal of one port while the other port is
open has an extremely important function, as
will presently be explained in connection with
the description of the auxiliary pump and the
vacuum creating reservoir.

The pump 26 and its associated vacuum creat-
ing reservoir 27 is illustrated in detail in Figures
6 and 7 of the drawings. The pump 26 may be
any form of simple centrifugal pump which in-
cludes a rotor member 63 carrying a plurality of
paddles or blades 64. The rotor member §3 is
mounted on the rotating shaft §5 of the electric
metor 66. The discharge side of the pump 26 is
a tangential discharge conduit §7 which is con-
nected to the hose 25 previously referred to. The
intake of the pump 26 is axial and is in direct
communication with the fluid container 271. The
upper side of the fluid reservoir 27 connects with
the hose 28. This reservoir 27 is thus directly
in the fluid discharge circuit of the main pump
24. The reservoir 27 furthermore is of sufficient
capacity, together with the fluid which would
normally stand in the hose 28, to prime the pump
28 when it is started into operation upon ener-
gization of the motor 65.

The relationship of the fluid rsservoir 27 to
the pump 26 will best be understood in describ-
ing the operation of the fluid discharge and the
fluid return system of the washing machine.

Referring particularly to Figures 1, 2, and 3
of the drawings, let us assume that soapy water

has been introduced into the tub 2! and that the.

clothes have been washed. The pump 24 is now
started and the solenoid 57 is energized to open
the port through the sleeve 42 and close the port
through the sleeve 43. The pump 24 now pumps
the soapy water through the hose 25, the pump
25, the reservoir 27, the hose 28, the conduit
connection 62, the housmg 41, the sleeve 42,
the hose 18, and into the laundry tub f{. Since
the laundry tub {1 is of greater capacity than
the tub of the automatic washing machine {9,
and since the stopper {4 prevents the soapy
water from draining from the tub 1!, the soapy
water is retained in the laundry tub {1 for fu-
ture use in the antomatic washing machine 8.
The automatic washing machine may then carry
through its successive stages of operation and
these may include, by way of example but not
by way of limitation, an extracting or drying op-
eration and then a rinsing operation in which
the tub 21 is again filled, but this time with fresh
water which, after it has performed its rinsing
function, is discharged into the laundry tub (2.
This is done by merely deenergizing the sole-
noid 87 so that the sleeve 42 is closed and the
sleeve 43 is in open communication with the con-
duit portion 62 of the housing 4&1.

Let it now be assumed that the socapy water
or suds water which has been stored in the laun-
dry tub ! is to be returned to the tub 2{ of the
automatic washing machine {8. The sclenoid 57
is energized, thus sealing the port defined by
the sleeve 43 and opening the port defined by the
sleeve 42, At the same time the motor €8 of the
auxiliary pump 28 is started. - Since there is
always fluid left in the reservoir 27 and in the
hose 28 after the pump 24 has discharged fluid
from the tub 21 it will be apparent that this
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quantity of fluid acts as a means of priming
the pump 28. The reservoir 27 is of sufficiently
great capacity that the pump 26 may pump the
fluid contained in the reservoir 21 long enough
to create the necessary vacuum in the hose 28
to suck the soapy fluid up from the laundry tub
{1l and get it started flowing through the pump
2. Thus we see that instead of trying to pump
the soapy water directly from the laundry tub
{1, the pump 26 initially pumps whatever fluid
has been left standing in the reservoir 271 and
the hose 28, provision being made that the quan-
tity of the latter is sufficiently great that the
necessary vacuum will be created in the hose 28
before all of the fluid contained in the reservoir
27 and the hose 28 has been passed through the
pump 2§ back to the tub 21 of the washing ma-
chine.

From the above description it will be apparent
that this auxiliary reservoir direetly in the fluid
discharge path of the other pump makes it pos-
sible to mount the suds pump; that is, the pump
which causes the suds water to pass from the
storage compartment back into the automatic
washing machine; directly on and near the
bottom of the automatic washing machine. This
greatly simplifies the construction and enables
the use of a very low price pump.

A modified arrangement of the pr esent inven-
tion is shown in Figure 8 of the drawings, where-
in the vacuum creating reservoir is formed as a
continuation of the float chamber, but separated
therefrom. As shown in Pigure 8, the tube 68
which forms the float chamber 32 is extended to
a position substantially lower to that shown in
Figure 3 of the drawings. The tube 68 has a
transverse partition 69 therein which provides
the bottom wall of the float chamber. A sec-
ond partition 79 seals off the extreme lower end
of the tube 88 and provides a fluid tight bottom
wall. The region between the transverse par-
tition §§ and the bottom wall 70 provides a vac-
uum creating reservoir Ti which is similar in
function to the vacuum creating reservoir 27
shown in Figures 6 and 7.

An elbow pipe 72 is connected 1nto the tube 68
just below the partition 69 and extends up into
engagement with the hose 28, thus providing an
open communication between the chamber Ti
and the hose 28. An outlet nipple 13 is con-
nected info the tube 68 just above the bottom
wall 18. This outlet nipple 13 is arranged to re-
ceive a hose coupling T4 which also extends
around the inlet nipple 75 of the pump 26. The
size of the chamber T, together with the vol-
ume of fluid which is retained in the hose 28,
is sufficiently great to provide the necessary
priming for the pump 25. In all other respects
the modificatioh of the invention shown in Fig-
ure 8 of the drawings is similar to that described
in connection with the other ﬁgures and will not
be repeated:

‘While we have shown particular embodiments
of our invention, it will, of course, be understood

5 that we do not wish to be limited thereto, since

many modifications may be made, and we, there-~
fore, contemplate by the appended claims, to
cover all such modifications as fall within the
true spirit and scope of our. invention.

We claim as our invention:

1. A self-priming pumping system for return-
ing a fluid to a container from which it has pre-
viously been discharged comprising a first con-
tainer having a drain, a second container, a
pump connected to said drain, a discharge con-
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duit connected to the discharge side of said pump
and rising to a high point akove said second con-
tainer and terminating in said second container
in proximity to its bottom, a second pump in
said discharge conduit between said first pump
and said high point, and an auxiliary reservoir
between said second pump and said high point
in said conduit, the combined volume of said
reservoir and the portion of said conduit between
said second pump and said high point being suf-
ficient to prime said second pump, whereby said
second pump may pump fluid originally dis-
charged from said first container into said sec-
ond container back to said first container,

2. A self-priming pumping system compris-
ing a first container having a drain, a second
container, a pump having its inlet connected to
said drain, a discharge conduit connected to the
discharge side of said pump and rising to a high
point, above said second container and terminat-
ing in said second container in proximity to
its bottom, a second pump in said discharge
conduit between said second pump and said
high point, the discharge side of said second
pump being on the discharge side of said first
pump whereby said first pump is arranged to
pump fluid from said first container to said
second container, and said second pump is ar-
ranged to pump fluid from said second container
to said first container, and an auxiliary reservoir
between said second pump and said high poinf
in said conduit, whereby when said second pump
ig started the fluid from said auxiliary reservoir
and from the portion of said conduit between said
second pump and said high point passes through
said second pump and creates a sufficient vacuum
in said conduit to start pulling the fluid from
the second container up over the high point in
said conduit.

3. A self-priming pumping system comprising
a, first container having a drain, a second con-
tainer, a pump having its inlet connected to said
drain, a discharge conduit connected to the dis-
charge side of said pump and rising to a high
joint above said second container and termina-
ting in second second container in proximity to
its bottom, a second pump in said discharge con-
duit between said first pump and said high point,
and an auxiliary reservoir mounted directly on

the intake side of said second pump and through ;

which fluid flows when it is discharged from said
first container into said second container by said
first pump, said reservoir having a volume rela-
tively large as compared with said second pump.

4., A self-priming pumping system comprising
a first container having a drain, a second con-
tainer, a pump connected to said drain, a dis-
charge conduit connected to the discharge side
of said pump and rising to a high point above
said second container and terminating in said
second container in proximity to its bottom, a
second pump in said discharge conduit between
said first pump and said high point, an auxiliary
reservoir disposed at an intermediate point in
said conduit between said second pump and said
high point, the volume of said auxiliary reser-
voir being relatively large as compared with the
volume of said conduit between said high point
and the bottom of said second container.

5. A self-priming pumping system comprising
a first container having a drain, a second con-
tainer, a pump through which fluid may ireely
flow when said pump is idle, said pump being
connected on its intake side to said drain and
on its discharge side to a discharge conduit, a
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second pump through which fluid may freely flow
when said second pump is idle, the discharge
side of said second pump being connected to the
discharge side of said first pump, a fluid conduit
connecting the intake side of said second pump
to a second container after rising to a point sub-
stantially above the hottom of said second con-
tainer, the termination of said conduit keing in
proximity to the bottom of said second container,
and an auxiliary reservoir in said conduit in close
proximity to the intake side of said second pump,
the combined volume of said reservoir and the
portion of said conduit hetween said second pump
and its highest point being sufficient to prime
said pump when said pump is energized to pump
fluid from said second container back to said first
container after it has been discharged from said
first container to said second container by said
first pump.

6. A self-priming pumping system comprising
a first container, a second container, a final dis-
charge drain, a pump disposed below said first
container and connected thereto, a second pump,
the discharge side of said second pump being
connected to the discharge side of said first pump,
said pumps being consecutive and arranged
such that when one pump is idle fluid discharged
from the other pump passes freely therethrough,
a conduit connected to the intake side of said
second pump and rising to a point substantially
higher than the bottom of said second container
and then extending downwardly into said second
container to a point in proximity to the bottom
thereof, a two~way valve having three ports, two
of said ports being consecutively connected in
said conduit between said second pump and said
second container and the third port being con-
nected to said drain, said two-way valve includ-
ing valve means for selectively sealing either said
port connected to said drain, or the port con-
nected to said conduit nearest said second con-
tainer, and an auxiliary reservoir between said
second pump and the highest point of said con-
duit, the combined volume of said reservoir and
the portion of said conduit between said second
pump and said highest point being sufficient to
prime said second pump, whereby said pump may
pump fluid originally discharged from said first
container into said second container by said
first pump back into said first container, and
whereby fluid from said first container may be
finally discharged to said drain by said first pump
when desired.

7. A self-priming pumping system for return-
ing a fluid to a container from which it has previ-
ously been discharged, comprising a principal
container, a storage container, a discharge con-
duit means connected to said principal container
and having a pump therein arranged to deliver
fluid discharged from said principal container
to said storage contaziner, said discharge conduit
means rising to a high point above the bottom
of said second container and terminating in said
second container in proximity to its bottom, a
second pump in said discharge conduit means
between said first pump and said high point,
and said fluid discharge conduit means including
an auxiliary reservoir between said second pump
and said high point in said conduit means, the
combined volume of said reservoir and the por-
tion of said conduit means hetween said second
pump and said high point being sufficient to
prime said second pump, whereby said second
pump may pump any fluid originally discharged
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from said principal container into said storage
container, back to said principal container.

8. A self-priming pumping system comprising
a prineipal container having a drain, a storage
container, discharge conduit means connected
from said drain to said storage container, said
conduit means having pump therein and the
suction side of said pump being. in communica-
tion with said prinecipal container and having a
high point therein with respect to said storage
container but having a terminating portion with-
in said storage container in proximity to its bot-
tom, a second pump in said discharge conduit
means between said drain and said high point,
and ah auxiliary reservoir mounted directly on
the intake side of said second pump and through
which fluid flows when it is discharged from said
principal container into said storage container,
said reservoir having a volumeé relatively large
as ‘compared with the capacity of said second
pump. '

9. A self-priming pumping system comprising
a principal container having a drain, a storage
container, discharge conduit means connected
from said drain to said storage container, said
discharge conduit means rising to a high point
above said storage container and terminating in
said storage container in proximity to its bottom,
a pump in said discharge conduit means having
its suction side in communication with said
principal container, a second pump in said dis-
charge conduit means between said drain and
said high point, an auxiliary reservoir disposed
at an intermediate point between the inlet port of
said second pump and said high point of said
discharge conduit means, the volume of said
auxiliary reservoir being relatively large as com-
pared with the volume of said conduit between
said high point and the bottom of said storage
container.

10. A self-priming pumping system comprising
a principal container having a drain, a storage
container, discharge conduit means connected
to said drain and extending downwardly, then
upwardly to a high point above said storage con-
tainer, then downwardly again into said storage
container and terminating in proximity to its
bottom, a pump in said discharge conduit means
having its suction side in communication with
said principal container, a second pump in said
discharge conduit means between said drain and
said high point, and an auxiliary reservoir in
said conduit means between the inlet port of said
second pump and said high point through which
fluid flows when it is discharged from said prinei-
pal container into said storage container, said
reservoir having a volume relatively large as com-
pared with the capacity of said second pump.

11. A washing machine comprising a tub, a
bump mounted below said tub and having its
intake side connected to the lower part of said
tub, a second pump having its discharge side con-
nected to the discharge side of said first pump,

a conduit rising from the intake side of said sec-.

ond pump to a high point in proximity to the top
of said machine and then extending downwardly
therefrom, said downwardly extending portion
being arranged to be disposed in a storage con-
tainer in proximity to the bottom thereof, said
conduit between said second pump and said high
boint having a fluid containing capacity rela-
tively great with respect to the fluid capacity
of said downwardly extending portion. .

12. A washing machine comprising a tub, a
centrifugal pump moeunted below said tub and
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i0
having its intake side connected to the lowsr part
of said tub, a second centrifugal pump having
its discharge side connected to the discharge side
of said first pump, a conduit rising from the in-
take side of said second pump to a high point
in proximity to the top of said machine, a pair of

.conduits at the top of said machine, at least

one extending downwardly therefrom for a sub-
stantial distance, said downwardly extending
conduit being arranged to be disposed in a storage
tub in proximity to the bottom thereof, valve
means on said washing machine for selectively
connecting said rising conduit to said other two
conduits at the top of said machine, the fluid
capacity of said conduit between said second
pump and said high point being relatively great
with respect to the fluid capacity of said down-
wardly extending conduit, '

13. A washing machine comprising a tub, a
centrifugal pump mounted below said tub and
having its intake side connected to the lower part
of said tub, a second centrifugal pump having
its discharge side connected to the discharge side
of said first pump, a conduit rising from the in-’
take side of said second pump to a high point in
proximity to the top of said machine, a pair of
conduits at the top of said machine, at least
one extending downwardly therefrom for a sub-
stantial distance, said downwardly extending
conduit being arranged to be disposed in a storage
tub in proximity to the bottom thereof, valve
means on said washing machine for selectively
connecting said rising conduit to said other two
conduits at the top of said machine, and an
auxiliary reservoir in said rising conduit between
said second pump and said high point, the ca-
pacity of said fluid reservoir being relatively
great compared with the capacity of said second
pump.

14. A washing machine comprising a tub, a
centrifugal pump mounted below said tub and
having its intake side connected to the lower part
of said tub, a second centrifugal pump having
its discharge side connected to the discharge side
of said first pump, a conduit rising from the in-
take side of said second pump to s high point in
proximity to the top of said tub, a pair of conduits
adjacent the top of said tub, at least one extend- -
ing downwardly therefrom for a substantial dis-
tance, said downwardly extending conduit being
arranged to be disposed in a storage tub in prox-
imity to the bottom thereof, valve means on said
washing machine for selectively connecting said
rising conduit to either of said other two con-
Quits at the top of said machine, and an auxiliary
reservoir in said rising conduit between said sec-
ond pump and said high point.

15. A washing machine comprising g tub, a
bump mounted below said tub and having its
intake side connected to the lower part of said
tub, a second pump having its discharge side
connected to the discharge side of said first pump,
a standpipe forming a float chamber disposed
alongside of said tub and having a tubular por-
tion extending down a distance substantially
below said tub, a bottom wall in said standpipe,
an intermediate wall in said standpipe forming
a lower chamber and an upper float chamber,
the intake side of said second pump being con-
nected to said lower chamber, a conduit rising
from said lower chamber to a high point in prox-
imity to the top of said tub and then extending
downwardly therefrom, said downwardly ex-
tending portion being arranged to be disposed
in a storage container in proximity to the bottom
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thereof, the volume of said lower chamber in said
standpipe together with its associated conduits
being sufficiently great to prime said second
pump.

16. A self-priming pumping system compris-
ing a first container, a second container spaced
from said first container, a conduit between said
containers, pumping means in said conduit for
forcing fluid in either direction through said con-
duit including two pumps the suction side of one
of which is connected with the pressure side of
the other, and a reservoir in said conduit con-
nected between said second container and the
suction side of one of said pumps and at such
an elevation with respect to said pump as to
maintain said pump primed.

17. A self-priming pumping system compris-
ing a first container, a second container spaced
from said first container, a conduit between said
containers, pumping means in said conduit for
forcing fluid in either direction through said
conduit including two pumps, the suction side of
one of which is connected with the pressure side
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of the other, and a reservoir in said conduit be-
low said containers and connected with the suc-
tion side of one of said pumps.
PETER EDUARD GELDHOF.
LUTHER RINGER.
HAROLD E. MORRISON.
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