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The present i.nvention relates to improvements in pumps
and more specifically to a"pump system which is. capable
of selectively pumping a fluid from any one of a plu-
rality of sources to any one of ‘a plurality of selected
discharge locations. : R :

In r}he domestic home laundry machine more desirable
functions and results can be obtained if the machine is
capable of performating automatically to completely con-
trol the handling of the washing fluids. In the handling
of ‘the washing fluid other activities have been added
in addition to the mere admitting of 2 washing fluid into
the washer and draining at the end of the washing perigd.
These activities include automatically draining the wash
water from the washer af the end of the washing cycle
and ‘at the end of each rinsing cycle and directing the
spdsy wash water to a suds-storage tank and the waste
rinse water to a drain. The sudsy washing water is
stored and automatically pumped back to the tub at the
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sudsy water before it is returned to

and will filter the
the washer tub: '~ ;
* Another object of the invention -is to provide an im-
proved multiple inlet multiple ‘outlet unit pump construc-
Another. object of the invention is to provide an im-
proved pump unit and.valve arrangement wherein a
plurality of pumps.can operate separately or individually
and -can also. be-opetated in tandem”to conduct fluid
through both pump Units. =~ o B T
Another object of the invention is to provide an im-
proved pump unit-which is-driven through’ a single op-
érator and which can selectively pump fluid from a single
source -through ‘either oneof the two' pump units and
from- a plurality. of ‘sources' can selectively pump the
fluid to a-selected one of~a plurality of discharge con-
duits. e ey : ‘
Another object of the invention is to provide an

* improved ‘pumping and -conduit arrangément ‘which will
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improve the operation of réturning the sudsy wash water
to the tub from a storage chamber. - =~ ; :
Other -objects -and advantages will become more ap-
parent to- those skilled ‘in-the  art and “those who “have
knowledge -of the present invention. from the complete
disclosure contained in the specification, claims and draw-
ings, in'which like-numbers-are used to indicate like parts

" and in which: : .
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-end of ‘the washing operation for use in a succeeding

operation. * In addition to this handling of the fluid it

is desirable to filter the washing water to remove lint

and- other foreign ‘materials which are picked up from

the clothing during the washing operation. 'Thése. vari-
ous fluid handling operations have greatly increased the
requirements of an automatic pumping system - for .the
washer to where 2 number of pumps have been required
for the fluid ‘handling operation with the associated sie-
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cessity. of providing _dﬂving means and control -means for
each of the pumps including valve means for controlling -

the flow Vthr(?ugh' the pump. This has greatly increased
“the complexity of the fluid control systém and has in-
“.creased the cost; making it mecessary- in somie- instances

45

for .economy’ and. space conservation to eliminate some .

of the desirable functions of the completely automatic
system. : S R
-~ The present - invention contemplates as one of its ob-
jects the ‘provision of an improved pumping system which
. ‘may be used in an automatic domestic washer which is
capable of performing all of the desirable functions and
handling of ‘the washing fluid  yet which is extremely
simple ‘in construction, thus reducing the space needed
and the cost of construction of the mechanism and also
- obtaining “a machine which will perform ‘the functions
needed without adding excessive éxpense. R
Another object of the invention is o provide an: im-
proved apparatus which will filter the washing fluid- dur-
ing the washing-operation. : T
A further -object of the invention is to provide an im-
proved pump for pumping the: washing fluid to: a~suds
storage chamber and for returning the suds for a‘succeed-
ing washing operation, L ' U
: - A further object'of the invention is to provide a simple
. unit pump which'is- operated through a single drivé and
will pump the wash water from: the tub to a suds stor-
age tank-or drain, will circulate the wash water through
a filter system' during'the’ washing operation, will return
the sudsy water to the washer for a succeeding operation,
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: Figure 1 is a front elevational view of ‘an automatic
washer system shown “with-a sink unit ‘which can be
used for draining the fluid and for stofing the sudsy wash
water between washing operations; - -+ ° o

Figure 2 is a front elevational ‘view of an automatic
washer illustrating the preferred -embodiment of ‘the in-
Vention; : : T . . '; B

-Figure 3 .is-an enlarged -detail vertical sectional view
of the pump unit and the conduits and valves which com-

plete the pumping system; - -

Figure:3a-is an.enlarged detail. vertical sectional view

of a portion of Figure 3 illustrating 2 modified arrange-

‘ment of the conduit,.arrangement; :
.. Figure 4-is a plan, view.of the pump; s

Figure 5 is an elevational view of the pump; '
. Figure 6. is. asectional wview .of .the: interior of the
uppér pump to.illustrate the-construction® of: the control
valve' and with a portion of the valve removed; « < -
-Figure: 7 is another view of, Figure 6 with the™ miss-

ing portion of the valve in place;

. Figure 8'is.a diagrammatic sketch indicating the periods
of opération of the pump. with. respect to the overall -op-
eration ‘of the automatic washing machine; and - -~ -~

Figuré 9 is'an elevational -view “shown in somewhat
schematic form, of an overall fluid flow system embody-
ing the principles of the invention. " RO

The preferred embodiment of -the pumping system em-
bodying’ the invention is: illustrated -in the -form- of “an
automatic washer. It is to be understood, however, that
the features, advantages, and methods of the invention
may be utilized in. alternative embodiments and may be -
used in various fluid circulating systems and the details
of the disclosure are therefore not 10 be taken as limiting.

"For purposes .of illustrating the principles of: the pres-
ent invention, however, there is shown in Figures 1:and
2 an ‘automatic washing, rinsing and extracting machine
10° having a cabinet .11.forming an enclosure for a tub
12 which is adapted to confine a pool of liquid such as
water. or laundry liquid, thereby restricting the pool.of
laundry liquid within the confiries of a treatment zone.

A 'receptacle or container indicated at 14 is rotatably
mounted within the tub 12 and the tub 12 is carried on
a-floating base 16 suspended from the top portion of the
cabiniet on suspension links 17 encased in rubber at their
ends and carried in a corresponding plurality of sockets



19m the base _i6;yahd'iin'fsimilar sockets at the upper part .

of the cabinet (not .shown) for damping oscillatable:

movement which may occur between the base and: the
cabinet, -, - L L CenoE oo L
Suspended from the base 16 on a hanger bracket 20
is an electric motor. 21 which operates as the drive motor
for the machine. - A power take-off shaft. drives a.motor

T T R

and the details of such mechanism-will-not be described

herein as’such-details are not necessary to an understand-
ing of the present invention: The electrical components

- of the machine are energized from the usual domestic

pulley 23 forming a component of a pulley system for :

driving the rotatable components of the laundry machine.
A gear casing is indicated at 24 through which an oseil-
latable drive mechanism actuates an independently opei-
able washing element or agitator 26 located .interiorly of
the container or receptacle 14, and; hence; interiorly also
of the tub 12. . A P ST
- The gear casing 24 is ‘also Suspended from the base 16
and-is positioned in.fixed parallel -spaced relation with
respect .to-the base 16. Although- not necessary to a
proper understanding of: the principles' of :the ‘present
Jinvention, it may be noted that the. gear-casing 24 is7of
& form utilizing two parts, a lower part housing an-oscil-
latable drive gearing for oscillatably: driving the washing

io
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outlet indicated at 44 through a conductor wite indicated
at 46 (Figure 2y, =~ ooonn .

As shown in. Figure 1, the machine-10.is shown in
proximity-to a laundry tub or receptacle 47 particularly
adapted to ‘Operate as a laundry liquid storage means or
suds storage - reservoir. The tub 12 has an outlet 48
(Figure 2). to which is connected a conduit 49 leading to
the pump of thé- present invention, indicated generally by
the reference mumeral 50. - A ‘second conduit 51 leads
from the pump 50 to a two-way valve 52. (Figure 1).
From the two-way valve 52 leads a first conduit 53 having
its ‘end: disposed within- the receptacle 47.- A second
conduit 54 is.connected to the two-way valve 52 and leads

_ to drain, - With a conventicnal type ldundry stand, this

20

¢lement or agitator 26 and an upper part housing operat-.’

ing and control mechanism of the machine. -

With respect to the actuation of the washing element

or agitator .26, however, there is- shown an- oscillatable
drive shaft at 29 rotatably catried in the gear casing 24
in a boss at the lower part-of the gear casing 24. - The
shaft. 29 is also journaled within a rotatable drive sleeve
30_ concentrically ‘disposed within a stationary- sleeve 31
and inwardly with respect to a-hollow center post- 32.
The hollow center post 32 forms:a closure for the central
part of the bottom of the tub 12 and extends upwardly
from the bottom of the tub 12. - i

The sleeve 31 is carried in the hollow center post 32.
The rotatable sleeve 30 provides a support for a hollow
upright - support member 33 attached in Him assembly
with the container or receptacle 14. Thus, the container

or:receptacle - 14 js supported  near its* uppei end for - -

. spinning. -The washing element or agitator ‘26 is. locked
to -the upper end of the shaft 29 as-at"34 and will be

-oscillatably driven upon corresponding oscillatable move-

ment of the shaft 29,
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The rotatable sleeve 30 is drivén by 4 drive ‘sheave 36 -

or spin pulley, as it ‘may be referred to” herein, mounted
on the lower portion’ of the sleeve 30 through a clutch
of the friction-disk-type, the clutch being controlled by
suitable actuating mechanism well known to those versed
intheart. " : T N
—. A driving belt 38 (Figures 2 and 3) is traineéd over the

-pulley 23 of the drive motor 21 and over the sheave or

pulley 36 operatively connected to the shaft 29, thereby
to rotate the container or receptacle 14 at a speed suitable
for extracting liquid' from ‘clothes contained therein upon
actuation of the clutch mechanism. :

- The belt 38 is also trained over a drive pulley 40 which
constitutes the main “drive pulley of the machine and
which is. fastened to a shaft {not shown) extending out
of t.he oscillatable drive mechanism housed within the gear
-casing 24. It will be understood that the shaft 29. will
be_oscillatably driven by the motor 21 through the oscil-
lating mechanism and a detailed description of the driving

45
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mechanism does not appear to be ‘mecessary to a proper '

explanziltion of'the present invention. . -
It will be ‘understood- that the* washing machine 10 is
provided with a sequential controller for automatic opera-

tion ‘of thé machine through & series of washing, rinsing

and exiraction periods. - The sequential’controller is par-
ticularly characterized by the utilization. of presettable
means to selectively and automatically actuate the driving
means of the machine through a’ selected. programing:
schedule.” The actuating element or presettable. meaxs

of ‘the sequential controller is indicated ‘on Figure 1 by~

the reference numeral 42. A water temperature seleo-
tion means is indicated at 43. Hot and. cold water from
the usual domestic supply is furnished to the machine

70

arrangement is conveniently effected by keeping a stopper
S in the compattifent. of the receptacle 47 to be used as
a liquid reservoir and by leading the conduit 54 into the
other compartment directly open to the drain indicated
atD, e

In accordance with the prineiples of the present inven-
tion, it is conternplated that upon the completion of the
washing ¢ycle, the laundry liguid maintained as a pool of
laundry liquid within the tub 12 will be draired out of
the tub 12 and temporarily stored in the receptaclé 47.

" Thereaftér, the rinsing and extractilg procedures can be

carried out in thé laundry machine 10. The stored
laundry liquid is then available for further use ir wash-
ing additional batches _of materials to be laundered and
is réturiied to the tub 12 by the pump 50,

Referring now to Figs. 3 through.7 the details of the

o pump embodying the preferred form ‘of the invention will

be. described. The mechanical disposition of the pump

-on the laundry machine with relationi to the remainder of
* the operative parts is iljustrated in Fig.- 2. The pump

body is suitably secured to. the gear casing 24 and. shaft
59, which is shown in the ‘detailed drawings of the pump,
carries “on the end -théreof a pilley 60 over which is
threaded 4" drive “belt 38." 'Accordingly, whenever the
motor 21 is operated, the pulley 60 and.the shaft 59 will
be:unidirectionally rotated,” "7\ T e
" The body is divided into two parts, with an upper por-
tion 58 and a lower pértion 57. . The upper portion will
be first described. - EORRE I
~The upper portion of the pump body 58 has formed
therein a volite pumping chamber 61 in which is rotated
a centrifugal impéller 62 fastened: on the shaft 59 driven

by the pulley 69, see Fig. 3. o

- The upper portion. of . the  casing, housing 58 further
includes a large boss 63 which provides a bearing housing
indicated generally at 64, as well as a space which shall
be generally referred to -as a distribution chamber 66
adjacent to the volute pumping chamber 61. The bear-
ing housing seats one or more bearing sleeves indicated at
67 thereby journaling the shaft 59. A hollow oil reser-
voir, at one side of the bearing housing 64 is indicated at
68. ‘The reservoir recess 62 is filled with a packing ma-
terial 70. " The packing material is generally for the pur-
pose’of retaining il and bears against the rotating shaft
59 to maintain it in a lubricated state and to conduct oil
to the bearing members 67, 67." A seal indicated "gener-
ally by the number 73 is contained within the recess 74
at one end of the bearing housing. -~ 7 :

“Referring now more particularly to Figures 3 and 6,
it will be noted that the volute pumping chamber 61 is
of  the: usual scroll configuration; however; there ‘is no
tangentially disposed-outlet as in-an ordinary volute type
pump. - Rather, “there is -an - enlarged- discharge - space

.| indicated at 75. A chamber is provided by the boss 63
- of a-generally figure-8 shaped configuration consisting of

a6

two pverlapping generally cylindrical recesses. - One lobe
of this chamber - constitutes “what shall ‘be referred to

i



2,024,959

5
herem 4s an inlet récéss 76. The recess 76.is in register
with the eye of the centrifugal impeller 62 and extends
generally concentrically . around the bearmg housmg 64,
The other lobe of this.chamber constitutes what shall be
referred to herein as the outlet recess 77;

Condult means havmg an opening in opposrte ends of
the recess 77 include a first pump conduit 78 and a second
pump con‘dult‘7_9 The first and secon_d pump \cogﬁdur_ts
78 and: 79 constitute inlet and outlet means for the pump,
In order to estabhsh selective communication between the
ﬁrst and second pump conduits 78 and 79 and the inlet

chamber 76 in the dlscharge portlon 75 of the volute'

pumprng chamber, a distributor, valve taking the form of
a butterﬂy valve 80 is provrded The butterﬂy valve 80
is carried on a shaft 81 ]ournaled in the pump housing
58 and is sclectively angularly displaceable within the
outlet recess 77.

At the edges of the openlngs leadmg mto the outlet
recess 77 the first and second pump conduits 78 and 79
are provided, as mtegral parts of the casrng, w1th bosses
82 and 83 having diametrically opposed pairs. of shoulders.
84 and 86.. These shoulders engage the adwmrng edge

portions, of the blade 88 forming part of the butterﬂy»

valve 80.

In the posrtron of the butterﬂy valve 30 1llustrated m‘
Fig. 6; the blade 88 contacts the shoulders 84, 84 therebyl

formmg a passage commumcatmg the pump condurts 79
with the inlet recess 76 _while forming a. second passage
commumcatmg the pump condult 78 wrth the outlet por-

with the outlet recess 77
By angularly positioning the butterﬂy valve m “its
second position with the blade 88 contacting and engag-

mg the shoulders 86, 86, passage is formed communicat-

ing the pump conduit 78 with the mlet recess 76 while
estabhshmg a separate passage comrnumcatmg the outlet
portion of the outlet recess 77 in regrster with the dis-
charge portion 75 of the volute pumping chamber 61
with a pump conduit 79.

In order to insure that the separate passageways estab-

lished by movement of the butterfly valve 80 will be
sealed from onme another, thereby to prevent by-passing
of fluid' flowing through the pump conduits 78 and 79, a

separate insertable baffle member 90 is employed ‘The,

baffle member 90 is-most clearly illustrated in.Fig. 7 and
includes a_curved wall' 91 which prescribes the limits of
the inlet recess 76. in Tegister with the eye of ‘the impeller
.62 as well as’ pie- shaped portrons on opposite. sides there-
of indicated at 92 and 93, respectxvely, fitting and engag-

ing against the boss portrons 82 and 83, thereby to over-
lie"the portions of the outlet. recess 77 which must be.

separated from one another. - On. its inner surface the

baffle member 90 has ribs” providing abutment surfacesr

94, 94 and 96, 96 for engaging the adjoining edge portions
of ‘the blade 88 on the butterfly valve 80. .-

The baffle member 90 also carries a termmal plug 97
which.is formed as an upstanding boss’ and which oper-
ates to separate a discharge portion 74 of the volute
pumping chamber 61 from the inlet portion of the volute
pumping chamber.
the boss 97. _ ,

An aperture 99 is also formed in the bafile miember
90-and snugly receives the end of a shaft 81°in the butter-
fly-valve 80.

When the' baffle member 90 is assembled in place, as

shown in Fig. 7, the open afea 1éft between one set of the”
abutment surfaces- (the surfaces 94 and 96).forms a side:

outletport’ for' the: volute- pumping chamber 61.  This
port is’ ‘indicated-in Fig. 7 by the reférence numeral ‘100,

. 'The shaft 81 on the butterﬂy valve: 80 projects out-.
wardly of - the* housing ' or casing 58 and” has connected
thereto, 'by means of -a:set’ screw 101 a shutter arm 102,
Fig’ 4" The end of the shutter arm 102is: “apertured’ atf
103 and pivotally connects to the end of a tig*rod 104,

A lightening-hole 98 is provided in:
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A linkage assembly is provided which includes & prvoted
lever meniber. 306, The lever:mémber 106 has a pair of
arms- 107 and 108 extending from ose side of the pivot
axis established at 109 ]ournaled in the housing 58. The
other end, of the tie rod 104 is plvotally connected to
the arm. 107 and a toggle spring 110 is operatively con-
nected between the housing 58 and.the other arm 168.
It w1ll be qunderstood that the lever member 106 and the
spring 110 have two over center positions, corresponding
to. the two: positions of .adjustment of the butterfly valve
80, thereby biasing and retaining the lever member 106
and-the linkage components associated therewith includ-
ing the butterfly valve 80 to positions of adjustment.

_The lever member 106 includes a third arm 111 which
projects from the opposrte side of the pivot axis estab-
lished from the pivot pin 109. In operation the pump 50
is selectively operated under control of a sequentral
controller at different portions of the washing, rinsing,
and extractmg periods. as will later be described. The
rnlet‘a‘nd outlet flow through the pump conduits 78, 79
are alternately reversed through operation of the. butter—
fly valve. 80 thereby to supply and remove a pool of
laundry liquid to and from the treatment zone as required
for the washing, rinsing, and extracting periods of the -
machme operation.

Posmoned drrectly below the upper portion 58 of
the housing ‘and clamped thereto is the lower housing
57. The lower housing' comprises a toroidal shaped
chamber containing_an impeller -112. which is sultably
secured to the common drive shaft 59 which carries the
upper. impeller 62 of the. first pump. - With rotation of
the common shaft; 59 both the upper impeller 62 and the
lower impeller 112 rotates in a common direction and
fluid ‘is passed through the first. and .second pumps.

The lower pump 115 enclosed by the housing 57 is
attached ‘to the upper housing 58 such as by screws
114 arranged to.pass through holes in the annular flange
116 at the edge of the housing 57. The flange 118 at

"the base of the upper housing 58 is threaded to receive

the screws, and a separator. plate 120 is clarnped be-
tween the two housings to divide the pumping chamber
122 of the second or lower pump from the chamber 61
of the upper pump. The dividing member ‘120 may be
formed of circular sections of metal which may be
reinforced by sealmg members such as rubber or cork
diaphragms.

While the flow through the upper pump is bi-direc-
tional ‘with. the directional flow of liquid being controlled

by the.position of the butterfly valve 80, the flow through
50°

the lower pump is unidirectional. ' Liquid passes into’
the pump tlirough the inlet port 124 which énters at the
bore of the hub of the impeller 112. The fluid leaves
the’ pump. through the discharge port 126 which leads
tangentially from the toroidal casing. The relative posi-
tions of the inlet port 124 and. the discHarge port 126
are. showd in thé detajled drawing of Fig. 3 as well as
the external view of Fig/ 5.~ The discharged fluid from
thé second lower pump is directed out through the dis-
charge port 126 'through the discharge conduit 128.

Each of the ports 78 and"79; of the upper pump 113,
and the inlet port 124 and the discharge port 126 of
the lower pump 115, are in the form of short lengths
of conduit. Each of these conduits is shaped and sized
so as to be connected toa pipe or tube or conduit which
will conduct” the fluid eithér to.or away from the port.
As is illustrated in detail in Fig, 3, in connection with
the"inlet port 124, the: ports are:integral with the pump
housifig” which” may be in"the form of annular metal
bosses” 130 over which’ may: be telescoprcally slid a rub-
ber- tube or hose 132 which comprises the inlet: conduit
for the’ port 124.

The” drscharge conduit 128 for the lower pump 115
lends” up‘wardly through ' the: washing: machine cabinet

a8 shown in ‘Fig 2" to’ deposrt ‘the fluid into a strainer or

a filter 134 which is so positioned so as to feed the fluid
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directly into the tub '12. ' The fluid which. is circulated
by the lower pump 115:is thus forced through the dis-
charge conduit 128 into the . filter 134-to flow down
into the tub 12.

The intake conduit 132 for the lower pump-115 is con-
nected fo the intake conduit 49 of the first pump, this
being connected to the intake port 78 of the first pump
and to the tub. ~ The intake conduit 49 for the first pump
leads upwardly to: connect to and receive the fluid that
flows out of -the tub 12. The intake conduit 132 for
the lower pump connects to the intake conduit 49 for
the upper- pump at a point midway between -the con-
nection of a conduit to- the tub and to the pump.: For
connecting the two conduits a special "T-shaped fitting
136 is provided which may be formed of aluminum,
another metal, or plastic.. The upper portion of the
first intake conduit 138 which connects the tub is formed
of rubber hose and the lower portion 140 is -also formed
of rubber hose. The connector member 136 is T-shaped
and is positioned so that the outlet 142 of the T projects

upwardly. This position permits the fluid to flow in-

bedy portion 144 downwardly in the:sloping conduit 140
without -running out through the outlet 142, . Thus, if
liguid flows from the tub it will flow down through the
conduit without passing out through the outlet 142 unless
the Tower portion 140-of the conduit is' blocked by set-
ting the butterfly valve 80 in a position fo make the
conduit 140 the: dlscharge for -the pump, thus preventmg
water from entering the upper pump. -

The T-shaped connector member 136:also carries a
check valve 146 which is hingedly attached- at- its-top
edge ‘148 at a location between the tub and-the -con-
nection of the intake conduit 132 for the lower pump.
An annular ridge 150 exténds -around the inside of ‘the
connector member 136.-above" the. check valve so-that
the depending check valve 146 will seat againstithe flange
and prevent the flow of fluid back to the washer when
the fluid flows in that direction. By the action of the
weight of the valve 146 and the flow of the fluid from
the tub, the valve is swung-to open position when the

fluid flows out of the tub toward the lower pump 115.

The flow of water from ‘the tub-is indicated by the
solid line arrows 152. When. the butterfly valve 80 is
set so as to reverse the flow of fluid through the upper
pump 113 the fluid 152 coming down out of the tub.can-
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not pass downwardly through the intake conduit 49 to .-

enter the upper pump because it will be blocked by the
revolving impeller 62.- Thé fluid will then pass cutward-
1y through the intake conduit 132 for the lower pump and
be forced upwardly by the pump through the discharge
conduit 128 to .be circulated through the filter 134 at
the top of the washer. When the butterfly valve 80 is
set in the other direction -however so as to permit the
flow through-the upper pump 113 to be in the usuval
direction, the fluid will flow down past the outlet 142
of the connector member 136 along the base of the inlet
conduit 149.. Thus with normal operation of the ‘pump
and the butterfly valve -in its normal position. the. fluid
flowing out of the tub will pass into the upper. pump
through the intake conduit-49 and be dlscharged through
the discharge conduit 51 of the upper pump as is shown
in Fig..1;

If the butterfly valve .80 is set in the pump reversal
position. and fluid is present in the suds storage cham-
ber, and the two-way valve 52 is sét to the proper posi-
tion, the fluid will be drawn in through the- discharge
conduit 51 and discharge port 79 and pumped upwardly
out through the intake conduit 49 of the upper pump
following the dotted line path indicated by the arrows
154, The fluid flowing upwardly - will close the check
valve 146 and instead of flowing up into the washer tub
12 the fluid will flow in:through the intake conduit 132
of the lower pump following the path of the dotted
arrows to pass upwardly and be dlscharged through the
filter. 134 at the top of the machine. .
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- In Figure 3¢ & modified form of the T-shaped con-

nector member is illustrated with the depending check
valve 146 omitted. - This arrangement will alter the oper-
ation of the pump when the sudsy fluid is being returned
to the washer, but the-operation will remain the same
when the fluid is being recirculated to the filter and when
the fluid is being pumped from the tub to the storage
chamber. ~ In the latter two operations, which recir-
culate and filter the fluid, or pump the washing fluid to
a storage chamber; the check valve 146 is opened by the
flow of the fluid in the direction indicated by the arrows
152 in Figure 3. With the modification of Figure 3a,
when the-sudsy fluid is- to be returned to the washer,
the butterfly valve 80 is set in the pump reversal posi-
tion and the fluid will be pumped by the upper pump out
through the intake conduit 49. When the fluid reaches
the. T-shaped connection 136 it will divide, with a por-
tion passing up through the conduit 138 and the remain-
der passing through the outlet 142 of the T-shaped con-
nector member 136. - The fluid which passes up through
the conduit 138 will be returned directly to the tub 12

- and -the fluid which passes through the conduit 142 will

pass downwardly through the lower pump to be delivered
through the conduit 128 and returned to the tub-through
the filter. ~ ‘Thus, through-this- arrangement, an improved
more rapid return of sudsy fiuid to.the tub is achieved
and the action: of both ‘of the pumps is utilized for re-
turning the fluid. Thus, a single pump-unit is utilized
for returning the- sudsy fluid-through two réturn con-

duits ‘and a dual pump ‘system is utilized for: achieving:
a rapid return of: the fliiid through- the conduit means. .

Thus, it will be seen that with the pump turning in
a ‘single direction -three.- combinations of fluid -flow can
be- obtained..
described, the butterfly valve 80 is set in-the reverse
position for the upper pump 113. If no fluid is avail-
able ‘to-the discharge conduit 51 of the upper pump,
the pump ‘will rotate without pumping-flaid but will pre-
vent the fluid from entering the pump.  The fluid will

’ then flow out of the tub 12 following the path- of the

solid" line arrows 152, and not being able to pass into
the upper pump- through the inlet conduit 49 against the
revolving rotor, it will pass through the inlet conduit
132 of the lower pump and be. c1rculated up through
the filfer.

In the second combination afforded by the pump unit
the butterfly valve 89 is'set in the same reverse posi-
tion but fluid is available to the discharge conduit 51.
The impeller 62 of the upper pump. will then draw fluid
and force it -out: throughthe inlet conduit 49 to: close
the  check-valve 146 and force the fluid down ‘through
the lower. pump.

The" third flow cornbmatlon is achieved by turning
the butterfly valve 80 to the forward flow position-for
the upper pump. - The liquid then flowing out of the tub
12 will by-pass the outlet 142 of the connector 136 and
not enter the intake conduit 132 of the lower pump but
will continue to flow through: the intake conduit 49 of
the -upper- pump to be discharged out the discharge
conduit 51-to pass-either into the suds.storage tank
through line 53 as shown in Fig. 1 or to drain through
line 54 depending upon the setting- of thetwo-way
valve 52.

- This operation of the mult1p1e unit -pump s very sus-
ceptible to use with an automatic washer.  The sequen-
tial control mechanism will control the position.of -the
butterfly .valve 80 to utilize the unit pump in.first, ob-
taining a continuous -circulation of the.washing water
through the filter during the washing operation, second
draining the: water. from the tub to pass it to the suds
storage chamber at the ‘end of the washing operation,
and third returning the suds to-the washer for a suc-
ceeding ‘washing operation but insuring.that the suds
will: be passed through the filter- to be cleaned before
belng reused. . s

R O PR S SO P

In " the first- combination, “as “previously:
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With reference to, Fig.. 8§ the: sequence of. operations,
g machine may. be seen from.

gl

of the automattc wash
the, dragram‘ ¢ shown. . The "multlple unit. pump. of
cotirse. will operate only. du ing ‘the: time, that the. motor
isin ,operation. and drrvmo the, . drive, shaft 59.0f the pump
The' darkened portrons of the, chart. illustrate the time

when_the motor is in. operatlon and ‘the, pump. will Oper::
1 period, the, wash: perrod ‘the

ate durlng the ‘suds “Tet
pump, out perrod the spin_period, the. rinse _period, the
rinse pump out perrod and durmg the, damp dry period.
The operating periods of the pump may.be divided into
the. different functions of the pump, Startmg to - the
left of the chart in, Frg 8, when the ‘washer is. operatrng
to pump, the sudsy fluid back 1 to, the washer the, se-
quentlal control will, place the b
reverse. flow position so that the impeller 62. will draw
the, suds from the storage tank sending’ thiem up through
the mtake condurt 49.t0 close the check valve 146 and

pass the, suds through the! lower pump 57 up through‘

 the filter 134. ‘Thus the sudsy water Wl]l be strained

and ﬁltered before ‘it can be used for the, next, washmg'

operation, The pump, is. then' turned off; for, the. addi-

tional il wherein addltronal hot. water ‘may. be added‘
to, the. sudsy, water. inthe ‘tib. The water and pump

are then, started for the wash perrod and s1nce the suds

the upper pump but because ‘of the posrtron of the but-

terﬂy, valve 80,and operation of the pump rotor. the fluid

co! ing down from. the. washer tank cannot - enter the,
upper purnp but will mstead pass through the mtake con-’
duit, 132’ of 'the lower pump. to be pumped up through

the discharge. condurt 128 to be contmuously circulated
through the ﬁlter 134 durrng ‘the waghing ' operation.

Thus any lint and other similar materials that are ob--

tained from the clothes during .the washing opération
wﬂl “be. contmuously removed from the. water by ‘the
tcr bemg cxrc ated. through the. ﬁlter 'Ihrs of course

the clothes: when the clothes al spun dry..

‘At the end of the wash ‘period the. butterfly ‘valve 80_,
rs agam tLrned to: its normal forward posrtlon and the
t . .

be: . se .chart tll the‘ ump is tem-
porarlly turned off.” . ; o

When, the rmse perrod 1s reached the pump is. again
placed in operatlon ‘and the butterﬂy valve 80 is ‘plated
in_ the. reverse drrectlon so- that the fluid passing out
of the tub wrll pass downwardly through the lower, pump
to, be. contmually circulated through the ﬁlter thus clean-
i he Tinse: water - that is -being ‘used wrthm the tub.
When the tinsing period is completed the butterﬂy valve
80 is turned: to the forward ﬂow posrtron for the. upper

pump 113 thus permlttmg the ﬂurd in the condu1t 49 fo

pass. through the upper. pump to be drscharged through
the drain.’ This contmues through the -damp dry op-
eration.
made to Flgure 9
“In.sthe ﬁlterrng pro_cess,‘ usually du_rrng washlng of
clothes: in the tub, ‘wheén the butterfly valve 80 is posi-
- .- tioned as Sshown in Figtire 6, no fluid will enter the upper
© pump 113, and fluid will flow from tub 12 through ele-
ments 132, 115, 128, 134, and back into tub 12. ‘
“When' butterfly’ valve 80 is reversed from: the position
shown in Figure 6 dunng the pump-out operations, flow
R E ‘take place from ‘tub 12 through elements 113 and 51
to elther the’ suds hose 53 or drain hose 54.. -
he suds Teturn operatron when butterﬁy valve 80
is posrtroned in the apper pump 113 as'is shown ‘in Fig-
ure 6, pump 113 will pump toward condult 49, This
wlll allow ﬂow to take place from suds tank 47 through

ferfly. valve 80.in the’
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elements 53 51 113 140 132 115 128 and 134 into,
tub 12.

In the modr_ﬁ atron shown in Figure, 34, the flow dur—
ing. the suds (returmng operation * will " divide between
conduits 49 and 132 to produce’a “partial ﬁltermg of the
returned suds . '

Thus it wrll be seen that I have provrded a pump which,
is housed in a srngle unit and driven by a single drive
shaft which performs_ the functions and meets the objec-
tives hereinbefore set forth. ' As will be recognized, the
pump is ine xpensrve and _simple to construct and requires.
only several addmonal parts. to form the multiple unit
pump from’ the smgle upper portion, The pump requires.
little addltronal power for operation and yet performs a
plurality’ of functrons not possible with the use of.the
upper pump. alone. '

iy
i

) employs the _pump unit with a srmple.
check valve arrangement whlch in its entirety is simple to’
assemble "and constrict and requires very .little space
within  the. washer ‘chamber.. Further, there are few
working parts to get out of order and the mechanism is
capable of “continued operatron without adjustment or
failure: The pump system  functions to perform the
necessary operatlons in removing the water from the tub
to return the sudsy wash water as well as performlng a

sequent use w1th1n the washer

1 have, in the drawings ‘and specification, presented a
detailed” disclosure of the preferréd embodiment of my
invention, but it is to be understood. that I do -not intend -
to hmrt the’ mventlon to the specrﬁc form disclosed but
interid_ to cover all” modrﬁcatrons changes and alterna-
tive  constructions’ and methods falhng within the scope
of the prmc1ples tauont by my mventton .

Iclaim as my invention:

1. A fluid circtliation system for an automatic washer
comprising a tub for contarmng fluid “for applying to
articles for a wash1n<r operatton -a first fluid pump having
an inlet port ‘anda drscharge port . second pump having
an inlet port and a dlscharge port, a fluid, filter posmoned
to dlscharge mto the tub a dlscharge condutt connectmg

‘ nectmg the mlet port ‘of ‘thie ﬁrst pump to the tub an

inlet condult connectmg the inlet ] port’ of the second pump
to the mlet conduit ‘of the ﬁrst pump; a drscharge conduit
connecting ‘the drscharge port of the. ﬁrst pump toa dram‘
and fo a suds storage chamber, means - for reversing the,
flow of the ﬁrst pump to change the mlet port to.a. dis-

" charge port and the dtscharge port to-an inlet port, and
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valve means in the mlet condurt of the fir st pump between
the ‘tub’ and the connectron to the 1nlet conduit of the'
second pump. t0 block the ﬁow of fluid from ‘the first

_pump to the tub and direct it through the inlet conduit for

the second pump. to. permit the second pump to force
ﬁurd returned from-said suds storage chamber through
the filter back into-the tub. -

2. A fluid. circulation system for an automatic washer
comprising ‘a tub for containing fluid for ‘applying to
articles for a washing operation, a first fluid pump having
an inlet port and a discliarge port, a' second pump having
an inlet port and & discharge port, a fiuid filter pos1t10ned
to drscharge into’the tub, a dlscharge conduit connectmg
the discharge port ‘of the' second pump to the fluid’ ﬁlter .
to drrect Wash fluid” therethrough an”inlét conduit con:
necting the’ mlet port of the first pump to the tub, an
inlet” conduit connccted to the inlet port of the second

pump and to said 1nlet port of the ﬁrst pump, ‘means for
operatmg the first pump to cause a ﬂow of ﬁurd from

contamer, and for operatmg the ﬁrst pump 1o cause a
flow of ﬂu1d from the storage contamer back through
said drscharge condurt selecttvely, and means to d t
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the storage fiuid from the first pump mlet port through
the second pump and, throngh the fluid filter.

3 A fluid c1rcu1atlon system for-an automatic washer
comprxsmg a tub for confajning fluid for washing, rinsing
and ‘extracting’ operations, a housing for a-first and a
second pump having first-and'second inlet ports-and first

~and second discharge ports for said first and second .
pumps : respectively, said first-pump . mounted within. ‘the.

housing fo direct flow of fluid from said first inlet port
through- said . first - discharge. port, * said - second - pumn
mounted: within said housing and adapted. to direct the
flow of fluid from said second inlet port through said
second discharge port, a fluid filter positioned to dis-
charge into the tub, a discharge conduit connecting the
discharge port of the second pumn to the fluid filter to
direct wach flnid therethroush. an inlet conduit ennnecting
the inlet port of the first pump to the tub, an inlet conduit
connecting the inlet port of the second pump to the inlet
condnit of the first pump. a discharee conduit connecting
the discharge port of the first pump to a drain and to a
suds storage chamber, means for reversing the flow of
the first pump to change the inlet port to a discharge port
and the discharee port to an inlet port, and valve means in
the inlet conduit of the first pump between the ‘tub and
the connection to the inlet conduit of the second pump
to block the flow of fluid from: the first pump - to the tub
and direct it through the inlet conduit for the second
pump to permit the second pump to force the fluid from
the suds storage chamber through the filter back into
the tub.

4, A fluid cu-cu]ahon svstem for an automatic washer
comprising a tub for containing fluid for apnlving to
articles for a washine eneration. a first fluid pump having
an inlet port and a discharee port. a second-nnmp having
an inlet port -and a discharee port. a finid filter posi-
tioned to-discharee intn the tuh. a housine for said first
pumn. an impeler within said honsine. adanted to force
-the fiuid from the inlet nort of the first. pumn -through
the discharee port of said first pumo, a housing for the

_second pumv. an imoeller within said second pump hous-
ing adapted to force the fluid from the inlet port of said
second -pump throueh. the discharee. nort of said second
pump.. a commaon- drive shaft extending thronoh said. first
and second housines and connected to said impellers,
means for driving s»id drive shaft to concurrently operate
said imvellers. a discharee conduit connecting ‘the dis-
charge port. of the second pump to the finid filter to
direct wach fluid therethroneh._ an inlet condnit connect-
ing the inlet port of the first pumn to the tub. an inlet
condnit connecting the inlet port of the second pumn to
the inlet rondnit of the first mmn, a discharee condnit
connecting the discharge port of the first rtmo to a suds
storage chamber, means for reversing the flow of the
first pumn to.chanee the inlet vort to a discharge port

and the discharee port to an inlet port. and valve means -

in the inlet condnit of the first pumn between the tub
and the connection to the inlet- conduit of the second
pump to blnck the flow of finid from the first-pump to the
tub -and direct it through the inlet conduit for-the second
pump to permit the second pump to force returned fluid
from the snds storage chamber through the fiter.

-5. A fluid. circulation system for an automatic washer
comprising a tub:for containing fluid for annlving to ar-
ticles for a washing operation, means for filling the tub
with. fresh water, a first fluid pump having an inlet port
and a discharge port, a.second pump having an inlet
port and a discharge port, a fluid filter positioned to dis-
charge into the tub, a discharge conduit connecting the
discharge port of the second pump to the fluid filter to
direct wash fluid therethrough, an. inlet conduit connect-
ing the inlet port.of the first pump to the tub, an inlet
conduit conmecting the inlet port of the second pump to
the inlet conduit of the first pump, a discharge conduit
connecting the discharge port of the first pump. to. a
drain, a common drive for said first and second pumps,
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means to operate ‘said dnve durmg washmg, rmsmg and
extractmg operatlons and to permlt the pumps to remain
idle” durmg operation " ‘of said filling means, means. for
reversmg the flow through' the first pump without revers-
ing-said’ drive,” and valve means in:the inlet conduit of
the first pump-between the tub and the connection to the
inlet conduit-of the second pump to block the flow of
fluid from the first pump to the tub when the flow is.
reversed and direct it through the inlet conduit for the
second pump to permit the second pump to force fluid
through the filter.

. 6. A fluid circulation system for an automatic washer
comprising a tub for containing fluid for applying to. ar-
ticles for a washing operation, a first fluid pump having
an inlet port and a discharge port, a second pump hav-
ing an inlet port and a discharge port, a first discharge
conduit adapted to connect the discharge port of the first
pump to a drain, a fluid filter positioned to discharge
into the tub, a second discharge conduit connecting the
discharge port of the second pump to the fluid filter to
direct wash fluid therethrough, a first inlet conduit con-
necting the inlet port of the first pump to the tub, a
second inlet conduit connected to the inlet port of the

"second pump and -leading to the first. inlet conduit of

the first pump to receive fluid only 'if the first inlet
conduit of the first pump is blocked: between the con-
nection of the inlet conduit of the second pump and the
tub, means for blocking flow through said inlet conduit
located between: the tub and the connection of the sec-
ond inlet conduit, and means for preventing the flow into
the first pump through said first inlet port and opera-
tive to direct the fluid from the tub through said second
pump and through said second discharge conduit. back
into the tub.

7. A fluid circulation system for an automatic washer
comprising a tub for containing fluid for applying to ar-
ticles for a washing operation, a.first fluid pump having
an inlet port and ‘a’ discharge port, a second pump hav-
ing an. inlet port and a.discharge port, a fluid filter po-
sitioned’ to- discharge into ‘the ‘tub, a discharge conduit
connecting the dlscharge port of the second -pump to
the fluid filter to direct wash fluid: therethrough an in-
Tet conduit connecting the mlet port of ‘the first pump to
the tub, an_inlet conduit connecting ‘the inlet port of
the second pump to the inlet conduit of ‘the first pump, a
discharge ‘conduit connecting the discharge port of the
first pump to a drain, and means for preventing flow
through said inlet conduit to the first pump whereby the
fluid will flow through the inlet conduit of  the second
pump to permit the second pump to force the fluid from
the washer through the filter back into the tub.

8. A fluid circulation system for an automatic washer
comprising a tub for containing fluid for applying to ar-
ticles for a washing operation, a first fluid pump having
an inlet port and a discharge port, a second pump hav-
ing an inlet port and a’ discharge port, a fluid filter po-
sitioned  to discharge:into the tub; a discharge conduit
connecting the discharge port of the second pump to the

- fluid filter to direct wash fluid therethrough, an inlet con-
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duit connecting the inlet port of the first pump to the
tub, an inlet conduit connected to-the inlet port of the
second pump and joined to"the inlet’ conduit of the first
pump-to lead from the upper side thereof so that fluid
may. flow through the inlet conduit for the first pump
without entering the inlet conduit of the' second pump,
a discharge .conduit connecting the discharge port of the
first pump to -a suds-storage chamber, and means for
reversing the.flow of the first pump to change the inlet
port to a discharge ‘port and the discharge port to an in-
let port to direct fluid from: the suds storage chamber
through the -first pump into the inlet conduit of the sec-
ond pump and through the ﬁlter to dxrect the ﬂul:l back
into the tub.

9. A fluid c1rculatlon system for an automatic washer
comprising a tub for containing fluid for applying to ar-
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ticles. for washing  6perations, a first fluid pump havmg>

an inlet port and. a discharge port, -a-second pump hay-
ing an inlet port and a discharge port a fluid filter po-
sitioned ‘to- ‘discharge into-the tub, & dxscharge condult
connecting the*discharge port of the second pump tor the
fluid filter to direct wash- fluid “therethrough, ‘an 1n1et
COIIdUlt connecting the inlet port of the ﬁrst pump to
the tub, an inlet conduit connecting the'inlet port of the
second pump to the inlet conduit of the first pump,; a
discharge conduit adapted to connect the discharge port
of the first pump to a suds storage chamber, means for
reversing the flow of the first pump to change the inlet
port to a discharge port and the discharge port to an in-
let port, and a reverse flow preventing check valve in
the inlet conduit of the first pump located between the
tub and the connection to the inlet conduit of the sec-
ond pump to block flow of fluid from the first pump
to the tub when the flow of the first pump is reversed
to pump suds from the suds storage chamber and to di-
rect the fluid through the second pump and through the
filter back into the tub.

10. A fluid circulation system for an automatic washer
comprising a tub for containing fluid for applying to arti-
cles for a washing operation, a first fluid pump having
an inlet port and a discharge port, a second pump hav-
ing an inlet port and a discharge port, a fluid filter
positioned to discharge into the tub, a discharge con-
duit connecting the discharge port of the second pump
to the fluid filter to direct wash fluid therethrough, an
inlet conduit connecting the inlet port of the first pump
to the tub, an inlet conduit conneécting the inlet port
of the second pump to the inlet conduit of the first
pump, a discharge conduit connecting the discharge
port of the first pump to a suds storage chamber, said
inlet conduit leading to .the inlet port of the first pump
leading: downwardly from the tub at an angle between
-vertical and horizontal, a flap valve pivotally suspended
within the inlet conduit for the first pump between the
~tub and: the connection of the-inlet conduit for. the
- -second pump to the inlet conduit for the' first pump
and. flow controlled to move to- an open.position’ with

tion with .the flow toward the ‘tub, -and means for Te-- 3

"versing the: flow of. the first pump. to change the inlet

port to 'a discharge port and-the discharge port to.

an inlet port to thereby force fluid through the  sec-
ond pump through the filter -and back into the tub.

11. A fluid circulation system for an automatic washer
comprising a tub for containing fluid for applying to ar-
ticles for a washing operation, a pump ‘housing having a
first inlet port and discharge port and a second inlet
and discharge port, first and second impellers mounted
within the housing to force fluids through their. respec-
tive ports, a. common drive shaft supporting said im-
pellers, a fluid filter -positioned to discharge into the
tub, a-discharge conduit. connecting the discharge port
of the second pump to the fluid filter to direct wash fluid
therethrough, an inlet conduit connecting the inlet port
of the first pump to the tub, an inlet conduit connecting
the inlet port of the second pump to the inlet conduit of
the first pump,-a discharge conduit connecting the dis-
charge port of the first pump to a suds storage chamber,
means:for reversing the flow of the first pump to change
the inlet port to a-discharge port and the discharge port
to an- inlet port, and. a check valve ‘in the inlet ‘con-
duit of the first pump between the tub and the connec-

" “tion to' the inlet conduit of -the second pump closing

with flow of fluid-toward the tub and opening with flow
‘of fluid away from the. tub ‘to direct fluid from' the
first pump through the ‘'second pump ‘when the first pump
- flow is reversed to.carry the fluid from the suds'storage
‘chamber through the filter back into” the tub.

12. A fiuid circulation system for an automatic washer
comprising a “tub. for ‘containing fluid for applying to

articles for a washing operation, afirst fluid- pump hav-
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ing. am mlet -port ‘and-a d1s<:harge port, -4 seconrd pump; ‘
having-an inlet-port and a discharge port,. a fluid: filter.

positioned to discharge. into the tub; a discharge -con-~ )
duit: connecting, the discharge port:-of ‘the second: pump.

" to. the: fluid. filter -fo direct. wash: fluid therethrough, an

inlet conduit connecting the inlet port of the first- pump-
to the tub, -an.inlet conduit conneciing the inlet. port.
of the second pump to the-inlet conduit of- the first pump,

a discharge conduit adapted to conmect the discharge

port of the first pump to a suds storage chamber, a flow

reversing valve mounted on the first pump to cause

the impeller to discharge fluid through the inlet port

and take in fluid through the discharge port, and valve

means in the inlet conduit of the first pump between .
the tub and the connection to the inlet conduit of the

second pump to block the flow of fluid from the first

puemp to the tub and direct it through the inlet conduit

for the second pump to permit the second pump to

force fluid through the filter back into the tub.

13. A fluid circulation system for an automatic washer
comprising a tub for containing fluid for applying to
articles for a washing operation, a first pump, first con-
duit means leading from the first pump to the tub,
second conduit means leading from the first pump and
adapted to be operatively connected to a storage cham-
ber for the storage of fluid between washing operations,
a second pump, third conduit means leading from the
second pump to the tub, fourth conduit means leading.
from the first conduit means to the second pump and
means for simultaneously operating said pumps so that
fluid from said second conduit means is passed through
said first conduit means to said tub and through said
fourth conduit means and said third conduit means to
said tub simultaneously, to effect rapid filling of said
tub.

14. A fluid circulation system for an automatic washer
provided with a suds storage chamber and.including a
tub for containing fluid for applying to  articles for a
washing . operation, the system comprising a first fluid
pump provided with -an inlet leading" from the tub

" ‘and an outlet' leading to the suds storage chamber: and
flow " from. “the -tub and  to move to a.closed posi- .-

45

50

65

70

75

‘adapted ‘to- empty the tub to. pump the fluid into the
. ‘storage” chamber, said first ‘pump - being - reversible to

return fluid from the storage chamber to the tub, a sec-
ond fliid. pump- provided with an outlet leading to the’

-tub and “an-inlet connected. to ‘the inlet of the first

pump to receive fluid from the tub.for recirculating the

“‘washing fluid, a. fluid -filter associated with- the outlet

of the second pump, and means for simultaneously op-
erating both pumps with the first pump operating in re-
verse to return fluid to the tub:by action of both pumps
with ‘the first pump returning fluid through the inlet of
the first pump and the second ‘pump. obtaining a por-
tion of the fluid discharged from the inlet of the re-
versed first pump and returning the fluid through the

" outlet of the second pump.

15.-A fluid circulation .pump for a washing machine
or the like comprising a pump housing having a first
inlet port and ‘a discharge port and a second inlet and
discharge port, first and second impellers mounted within
the  housing ‘to force fluids through their respective

‘ports, a common drive shaft supporting said impellers,

and means for reversing -the flow through the first
pump impeller to cause a flow into the first outlet port
and out of the first inlet port without changing the
direction of ‘rotation of the-drive shaft whereby the
first: impeller: will cause: a flow in either direction and
the-second impeller will cause a flow in one direction:
only -with the impeller operating’ at .the same speed.

16. A fluid ¢irculation pump for a washing machine
or the.like comprising a first pump unit having an inlet
and a-discharge port, a second pump unit having ‘an
inlet .and a discharge port, means for -driving said
pumps, a first inlet conduit connected- to the inlet
port of the first pump, a second inlet conduit cop-
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nected to the inlet'port: ‘of ‘the second pump-and..con-

nected to" the- first- coniduit, ‘and means for reversing

the flow ‘through the ‘first pump whereby both pumps
may be operated :in~parallel’ when the first pump opei-
dtes -in-a- forward directiqn and are operated- in tandem
when the first pump is reversed. and fluid -flows from
the “inlet port of -the first pump to the mlet port of
the second pump.
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