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The present invention relates to improvements in laun 
dering machines, and more particularly to a laundering 
apparatus and method employing a ?uid system which 
clears the laundering ?uid and removes foreign material 
of a wide range in size and density, thereby being capable 
of successfully separating lint, soils and other foreign 
materials from wash water used in home laundry 
machines. 

In a laundry machine, such ‘as the automatic home 
laundry type, effective laundering of the clothes is im 
proved with the use of clean Water. Further, if the water 
can be cleared of foreign, material, soils and lint during 
washing, these will not remain in the clothing. Clearing 
the water is of importance in suds saving systems where 
the sudsy wash water is stored between successive wash 
ing operations and reused, thus saving fuel for heating the 
water and saving soap and detergent. A machine which 
can reuse the wash Water is of especial value in areas 
which su?er water shortages. 
The use of ordinary ?lters and strainers have had limi 

tations in the effectiveness of the cleaning ability to re 
move particles of'all sizes, capacity, and usually have 
required manual attention for cleaning. 

Laundry liquid as referred to herein is either a washing 
solution or a rinsing solution, for example, water with a 
liquid miscible detergent or other soluble agent therein. 
Soiled laundry liquid is that which is contaminated with 
such liquid immiscible components as are desirably re 
moved during the washing cycle. Such immiscible com 
ponents may include heavy particles or objects which do 
not 'go into suspension and lighter particles which are 
admixed with the laundry liquid in a washing zone to 
form a suspension. The suspended immiscible com 
ponents, in turn, may include lint particles and the like 
which have a low density and soil particles having a 
heavier density. In other words, the immiscible com 
ponents are of two phases,’ a heavy density phase and a 
light density phase. 
The present invention also contemplates providing an 

improved ?uid ?ow system for a domestic type auto 
matic laundry and an improved ?uid purifying or clear 
ing system, which in the preferred form utilizes a separa 
tor means which whirls a stream of the ?uid in the form 
of ayvortex.' Impurities and foreign materials of all 
densities and Weights are removed from the ?uid system 
at various points of the vortex and clari?ed ?uid is con 
tinuously returned back to the washing zone. The ?uid 
clearing system of the present invention also automatically 
operates to deliver the impurities and other materials re 
moved from the ?uid to a drain and is especially well 
suited for operation in combination with an automatic 
home laundry machine continuously purifying the wash 
water. i 

A feature of the invention is the provision of apparatus 
which will remove foreign materials which are lightweight 
and of a density less than water such as lint, threads 
and the like, which are found in wash water, either di 
recting them to a drain or recirculating them through the 
?uid clearing system until a predetermined time in the 
cycle when they are discharged to drain. 
A further feature of the invention is the provision of 
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2 
chine which will operate continuously during the opera 
tion of the washer and will automatically ‘?ush itself to 
discharge foreign materials to drain at a predetermined 
period in the cycle of operation. 
An object of the present invention is to provide an 

improved ?uid clearing system for an automatic home 
laundry machine or the like, which will separate im 
purities from the washing ?uid in a continuous operation 
and is capable of removing impurities, soils and foreign 
materials of all sizes and of all densities. 
Another object of the invention is to provide an im 

proved apparatus and method for the separation of light 
weight particles of a density less than water from ‘a ?uid 
such as wash water used in a laundry machine. 
Another object of theinvention is to provide a com 

pletely automatic ?uid clearing system for use in a home 
laundry machine which is capable of continuous opera 
tion without having need of any manual attention which 
will automatically completely ?ush and clean all ele 
ments of the clearing system, thereby obviating the need 
for manual cleaning. 

Another object of the invention is to provide an im 
proved clearing system using a hydraulic cyclone sepa 
ration chamber of an improved design for separation of 
impurities ‘from a ?uid without the loss of a signi?cant 
amount of ?uid during separation operation. 
A further object of the invention is to provide an im 

proved separation system for removing particles from a 
?uid wherein certain particles are retained in the system 
during operation, but are ?ushed to a drain at a pre 
determined time in the complete operational cycle. 
Another object of the invention is to provide a ?uid 

separation apparatus for removing particles both of a 
density heavier than water and of a density lighter than 
water with an improved ?uid ?ow control means for allow 
ing the escape of a predetermined minimum amount of 
?uid during operation and for periodically dumping and 
?ushing the separated particles to a drain. ' 

Another object of the invention is to provide an im 
proved ?uid recirculation system for a home laundry 
machine wherein large heavy foreign objects are removed 
from the ‘fluid during recirculation ahead of ‘a separa 
tion unit which operates to separate other foreign parti 
cles of densities both heavier and lighter than water, ‘and 
wherein the cleared water is delivered ‘back to the laundry 
machine. . _ ' ' 

Other objects and advantages will become more‘ ap 
parent with the teaching of the principles of the present 
invention in connection with the disclosure of the pre 
ferred embodiments in the speci?cation, claims and draw 
ings, in which: 7 
FIGURE 1 is a front elevational view shown partially 

in schematic ‘form, of a laundry machine combined with 
a ?uid clearing system in accordance with the principles 
of the present invention; ' ' 
FIGURES 2a and 2b are detailed schematic showings 

of the ?uid control valve illustrating the operation of the 
?ush and dump valve; 
FIGURE 3 is' a schematic showing of a portion of 

the ?uid clearing system illustrating an alternative struc 
ture for removing the lightweight materials from the 

‘FIGURE 4 is a schematic showing of a portion of 
the ?uid clearing system illustrating another form for re 
moving the lightweight materials ‘from the system; 7 ‘ 
FIGURE 5 is a vertical sectional view showing the 

details of the hydraulic separator; 
FIGURE 6 is a plan view of a portion of the separator 

for removing the heavy phase particles from the ?uid; 
and, t '- .. 

FIGURE 7 is a sectional view taken along 



3 . 

VII of FIGURE 5, and illustrating the separator from the 
end from which the cleared ?uid exits and the light phase 
materials are removed. 
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Whilethe features of the invention are shown in the i 
preferred arrangement, it’ will be understood that ele 
intents of the invention may be utilized in other environ 
‘rhents "taking advantage of their inherent‘ features and 
functions; As illustrated in the drawings, withfreference 
'jto' FIGURE 1, the invention is shown embodied in an 
"automatic ‘home laundry mechanism. The laundry ma 
chine employs a ?uid recirculation arrangement wherein 
‘a'stream of laundry liquid is driven through a hydraulic 
circuit, and the soils, foreign particles, lint and the like 
are removed atone point in the circuit in order that clari 
“?ediliquidmay be returned to a treatment or washing 
_zone in which foreign particles washed out of clothes 
are‘ admixed with the ?uid at another point in the circuit. 

The laundry machineis shown as including a cabinet 
\10: ‘which'houses the operating mechanism. It'will be 
‘understood that ‘the ?uid separation system is shown in 
enlarged form in order that the details may be better ob 
served and described. However, in'normal size relation 
ship, the ?uid separating mechanism would be much 
‘smaller in proportion to the cabinet and other elements 
“of; the laundry machine than shown in the drawings, and 
‘the separation system would be housed completely within 
the cabinet 'tomake an attractive appearing unit. 
' ' Theover-all system includes the elements of artub 1.2, 
which ‘contains the laundering ?uid, a recirculating con 
_duit. means 14 which leads from the tub to withdraw ?uid 
therefrom and returns it back to the tub, apump means 
16in the recirculation conduit means, a trap 18 ahead of 
the pump, and a separation apparatus 20 for the heavy 
?hhseand light phase material suspended in the washing 

- d.v 

' The tub 12 of the laundry machine contains a launder 
. ing‘?uid and may be provided with a basket 22 therein 
:which is supported for rotation about'a vertical axis. 
:rhe basket. may be of varying design, and is shown as 
perforated by openings 24 for the escape of ?uid when 
the basket is spun at high speeds to centrifugally extract 
,the ?uid from clothes therein. However, other designs of 
laundering machine elements may be employed, and‘, for 
example, imperforate tapered baskets may be used. 
The machine could also be of the horizontal drum type 

or; could comprise a'so-called combo or, combination 
washeradryer. ' 

Thej basket contains laundering means for performing 
the washing operation, such as an agitator, and'the laun 
dering means including the agitator, the basket drive, 
and the drive pump, are operated by power'means'such as 
~anelectric motor 24. The motor connects to a gear re 
-'duction system, (not shown) to drive a shaft 26 for 

' operating the agitator and to drive the basket. - The motor 
isshown connected to a pulley 28 over which passes a 
belt 30 that drives a pulley 32 connected to a drive shaft 
10f the pump_16. : The pump 16 may be continuously 
driven throughout the operation of the laundry machine 
'solthatwhenever ?uid is available in the tub 12, it vwill 
.be recirculated through the clearing system, thus clearing 
the rinse water as well as the wash Water. 

' The cycle of operations of the laundry machine is con 
trolled JiChI‘Ollgh a pre-settable sequential control means 
suchasv atime cycle device 34, which ‘may be provided 
with the usual time1- motor and cam operated. time 

series of washing, rinsing and drying operations or “cycles. 
The‘ time elapsedv and operational phase of the machine 
.may be indicated on a dial 36provided with a knob 38 
'for manually setting the operation of the machine. The 
.timecycle control device 34, of course, startsthe machine 

stops it at the end of operations. In the present ar 
rangement‘, the time cycle means is used: to control va 
dumpingand ?ushing valve apparatus 40, which will .be 

laterindetail. ' I . r 
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‘switchesrto. sequentially operate the machine through 'a . 

70. 

discharge through the fluid outlet. 

The construction and operation of the ?uid clearing 
apparatus may be best understood by following the flow 
of ?uid through the conduit 14. In other words, a hy 
draulic circuit is provided through which a stream of 
laundry liquid is driven. At one point in the circuit, 
namely the washing zone foreign liquid immiscible com 
ponents are admixed with the stream including settleable 
solids, and particles of varying density which form with 
the stream a suspension all of which is withdrawn from 
the tub 12 through an outlet conduit 42 connected to the 
tub 12 by a ?tting 44. The outlet conduit 42 leadsinto 
the top of the trap 18, positioned directly ‘beneath the 
tub 12 so that settleable solids which will not remain in 
suspension in the ?uid, such as nails, hairpins, buttons, 
and the like, will settle or “drop” and deposit themselves 
in the bottom 46 of the trap .18.‘ The trap has a remov 
able base 48 for effecting periodic cleaning at infrequent 
intervals. 7 . 

The ?uid‘ continues its ?ow in the recirculation conduit 
~means14 by leaving the trap 18 through the trap. outlet 
conduit 50, which leads to a 'T-?tting 52 and up into. the 
pump 16 through a pump inlet line 54, The other branch 
ofthe‘ T is connected to a conduit 56, which carries the 
vlight phase materials that have been separated in the 
cyclone chamber 58 wherein the stream of ?uid is vorti 
cally whirled to form aliquid vortex. ' 
The pump 16 is a positive displacement pump or-the 

like which forces or drives the ?uid stream through the 
hydraulic circuit. The ?uid leaves the pump 16 through 
the pump discharge line 60 ?owing through the conduit 
62 andenters the cyclone chamber 58 through the sepa 
rator inlet 64. V 
The separator 20 operates’ to remove both light phase 

and heavy phase materials and in its preferred form em 
{ploysa conical chamber which is substantially conical 
in shape, and is provided at or near its widest part with 
a tangential inlet for the ?uid to be supplied under pres 
sure and to circulate therein with a vortical ?ow. As a 
result of the shape of the chamber and the tangential 
inlet, the liquid body in the cyclone chamber is com 
pelled to rapidly rotate around the axis of the cham 
ber. The chamber is providedwith a central aperture 
‘in its large end for discharging, the liquid rotating there 
in while the separated materials gather at the apex of 
the chamber. ’ 1 ' ‘ ' ' 

The rotational movement of the'?uid or suspension in 
‘the cyclone chamber consists of two generally concen 
trical vortices of the same rotation but of opposite axial 
directions with the outer one rotating toward the apex of 
the chamber, and the inner one rotating toward the large 
end. The major part of the liquid, that which is puri 
p?ed, rotates in the outer vortex to ?ow toward the axis 
of the chamber and passes into the innervortex and 
discharges through the outlet. 

In this, apparatus the denser andgreater particles in 
“the suspension are thrown outwardly toward the circum 
ference of the cyclone chamber when the ?uid enters 
tangentially. The larger or heavier particles which have 
a density greater than the ?uid and which are referred to 
as the “heavy phase” particles are thus thrown outwardly 
,by centrifugal force caused by rotational movement and 
tend to move in one axial direction. The particles lighter _ 
than the ?uid or the “light phase” particles are carried 
‘along with the liquid into, the center of the rotating 
liquid body and :move in an opposite axial direction for 

By selectively vary 
ing the size ofvthe solids outlet at the apex of the cone 
variations in the character of the ?uid and the waste 
particles to be removed can be accommodated. 

As maybe viewed in the drawings of FIGURES, 5, 
' 6 and 7, which show the details-of the separator unit 

20, the cyclone: inlet '64 enters tangentially at the large 
end of the cyclonechamber 58. The hydraulic cyclone 
separator includes a‘rtaperedl conically shaped shell 66 

75. " providing the ‘interior , comically shaped, cyclone, cham 
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her 58 therein. The chamber 58 has a cap 68 bolted to 
the large upper end by studs 71 threaded into the ?anged 
upper circular end 73 of the cyclone shell 66. 

The ?uid enters tangentially through the inlet 64 and 
whirls around within the cyclone chamber 58 in a circu 
lar outer vortex path, as indicated by the arrows 70. The 
centrifugal force carries the heavy phase particles against 
the wall of the shell 66 whereby they pass downwardly to 
the discharge opening 72. Simultaneously, a counter 
?owing vortex is formed-moving upwardly within the 
cyclone chamber 58 and carrying at its center the light 
phase particles or those which have a density less than 
the ?uid which is, in this case, wash water. These light 
phase particles will include heavier hollow particles, elon 
gated thin particles, and particularly particles such as 
lint land the like which are removed from the clothes in 
the basket during washing. This lint is particularly'ob 
jectionable in that it will cling to the clothes within the 
tub and it will be forced against the surface of the clothes 
during the spin-dry operation. It is, therefore, an im 
portant feature of the invention that the separating sys 
tem is'capable of ‘removing these particles of lint from 
the washing ?uid and returning the lint-freei'cleared ?uid 
back to the machine. 
The lint-laden vortex will pass into the vortex-?nder 

tube 74 which projects coaxially down into the center of 
the cyclone chamber. This ?uid will continue to cir 
culate carrying the very light lint materials to the very 
center of the vortex where they are picked up by a second 
coaxial vortex-?nder tube 76, which is positioned With 
drawn into the ?rst larger vortex-?inder tube 74, for the 
express purpose of removing the light phase material. 
The inner smaller vortex-?nder tube 76 leads out through 
the outlet conduit 78 which connects to the conduit 56 
leading back to the pump, as may be viewed in 
FIGURE 1. . 

Thus, as in the form shown in‘FIGURE 1, the light 
phase materials are removed in the cyclone separator and 
returned back to the pump 16. As may be observed, the 
pump again will receive thematerials and return them 
back to the cyclone separator through the inlet 64. ‘Dur 
ing the operation of the laundering machine and during 
the operation of the separator mechanism, the light phase 
materials will continue to be recirculated and reseparated. 
During some predetermined time in the operation, prefer 
ably at the end of the washing cycle, these materials will 
be ?ushed down to drain in a manner which will be later 
vdescribed. However, it is important that theselight ma 
terials will continue to be separated and this is'accom 
plished without the loss of any washing ?uid.v 
As may be viewed in FIGURES 5 and 6, the cleared 

?uid continues to ?ow out around the inner vortex-?nder 
tube 76, and ?ows out through the cleared ?uid outlet 
80. a The outlet is connected to an outlet conduit 82, which 
passes through the valve assembly 40 to a '?uidreturn 
conduit 84, which leads back to the tub. The ?uid re 
turn conduit 84 may lead to the side wall of the tub 
through a connection 86 or may be directed back into the 
top of the tub ‘through-a connection 88. This form of 
connection is not critical, and the cleared ?uid may be 
returned to the tub in any desirable manner. ' 

~ Referring to FIGURES 1 through 5, the heavy par 
ticles which ?ow downwardly through the cyclone dis 
charge outlet 72. pass into a primary outlet chamber 90, 
as shown in FIGURES 5 and 6, the primary outlet cham 
ber has an internally threaded boss 92 receiving the ?tting 
94 of the cyclone shell 66. The primary outlet chamber 
has a closure cap 96 which is threaded into the top and 
is provided with a gasket seal 98 for a ?uid tight con 
nection to close the'chamber 90. r ' r I a 

The heavy phase particles ?ow from the cyclone cham 
ber 58 through the discharge outlet 72 and into the pri 
mary chamber 90. They then ?ow downwardly through 
the opening 100, which leads to the collection vessel 102. 
A chamber tube 104 projects downwardly into, the col 
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6 
lection vessel and has a ?ared end 106 which functions to 
distribute ?uid outwardly when the collection vessel 102 
is ?ushed with a rapid passage of ?uid through the open 
ing 100. _ 

In the larger collection vessel 102, the heavy part1 
cles settle from the ?uid and the controlled ?ow of 
?uid escapes through the riser tube 108, which connects 
to the ?uid escape conduit 110. This conduit as may 
be viewed in FIGURE 1, also connects to the ?ushing 
and dumping valve 40. 
The solid particles settle in the vase 112 of the col 

lection vessel, which tapers downwardly and has an out 
let opening connecting to a ?ushing conduit 114. This 
conduit is also connected to the ?ushing and dumping 
valve 40, shown schematically in FIGURE 5. 
‘As discussed in connection with FIGURES 1 and 5, 

the light density materials, which varerremoved through 
the inner vortex-?nder tube 76, are delivered through 
conduit 56 to the inlet of the pump 16 to be contlnu 
ally recirculated during operation. It will be understood 
that this recirculation could also be achieved by connect 
ing the conduit 56 at the other locations ahead of.the 
pump in order to form a “?ow loop” which provides 
for continued recirculation of the light phase materials. 

Instead of directing the light phase material, which 
leaves through the outlet 78 of the hydraulic cyclone 
separator in a flow loop, the light phase material may 
be directed to a collection chamber '116, which is shown 
in FIGURE 3. The collection chamber presents a form 
of settling container and an inlet tube 78a projects down 
into a base 118 of the collection chamber and is con 
nected to the outlet_78. The ?uid leaves the inlet tube 
78a and passes up past the lower ba?fle 120 over the 
upper surface of the lower ba?le and out past the outer 
edge of an upper ba?le 122. The upper and lower 
baf?es 122 and 120 are conically shaped and project 
downwardly. The upper bai?e 122 is suspended on 
the tube 78a and is of a diameter less than the inside 
of the collection chamber whereby it forms a ?ow gap 
124 at its outer edge for the ?uid to pass upwardly into 
the discharge line 82a. The lower ba?ie 120 is secured 
at its outer edge to the collection chamber and its inner 
edge is short of the central inlet tube 78a to form a ?ow 
passageway 126. A substantial portion of the ?ne ma 
terial will settle at the base 118 and the cleared carrier 
liquid will ?ow through the discharge line 82a which 
is connected to the conduit 82, as shown in FIGURE 1, 
whereby the ?uid is returned to thetub, Discharge 
line 82a could also be connected to the inlet 54 of the 
pump whereby the cleared ?uid could be again recircu 
lated through the cyclone chamber 58. A ?ow regulat 
ing valve 126 may be placed in the line 82a to limit the 
escape of canier ?uid. 
A solids outlet line’ from the base of the light phase 

collection chamber 116 may be connected to the ?ush 
ing conduit 114 by line 114a. 
A control valve '128 may be provided in this line for 

?ushing the chamber 116 when valve 40 is periodically 
used to ?ush the system. 
Another manner of getting rid of the light phase 

materials which are suspended in the ?uid that leaves 
through the inner vortex tube 76 of the cyclone cham 
ber 58, is to direct it to a drain. A number of connec 
tions may be adopted for this purpose such as connecting 
the outlet 78 to the controlled over?ow line 110, FIG 
DRE 1. 

Another manner of directing the ?uid to drain is shown 
in FIGURE 4. In this instance, the outlet 78 is connected 
to line 78b, which leads in through the top of the pri 
mary outlet chamber 90a, which corresponds to‘the pri 
mary outlet chamber 90 ‘of FIGURE 1. Tube 78b ex 
tends down into the primary outlet chamber past the 
cyclone discharge outlet 72a. The ?ne material will 
thus pass downwardly into the collection vessel 102g 
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and materials vwill settle therein with the ?uid ?owing 
through the controlled over?ow riser 108a. V v 

accordance with the present invention, the heavy 
phase and light phase materials are periodically dumped 
and the cyclone=chamber is periodically ?ushed. H Asniay 
be illustrated in connection with the constructional ex 
amples shown, the operation of the ?ushing and dumping 
‘valve 40 ‘is illustrated in FIGURES 2a and 27b. \ 
w "The valve'40 has a body 130 with inlets 1-32, 134 and 
136 and the outlets 138 and 140. Flow through thevalve 
is controlled‘ 'by spool valve member 142 which slidably 
projects intothe valve body 130. The ‘spool valve is con 
trolled by a’solenoid 144 which connects to the movable 
spool valve by a‘link 146. The solenoid'144 is energized 

' through electricaljleads1148,Twhich are shown leadingto 
the time control mechanism 34. During normal opera 
tion, the‘valve spool is 'in the position shown in FIGURE 
2a; and duringthe ?ushing and dumping operation, the 
valve spool moves to the position of FIGURE 72b. _ V 

. The valve spool 142 has a reduced portion or an an 
.nular groove 150 which permits the ?uid to ?ow from the 
inlet 132 ,to the outlet 138. The inlet 132 is connected 
:to the clear ?uid ‘outlet'80‘ of the cyclone through‘conduit 
82. Outlet 138 is connected to the ?uid return conduit 
'84 so that the cleared ?uid'?ow's back to the tub.‘ 7 V 
The valve spool also has a tapered end 152 which 

provides fora limited controlled ?ow between the valve 
inlet 134 andv the valve drain outlet 140. The outlet dis 
chargesto a drain 154. The inlet 134 receives ?uid from 
'the controlled’ over?ow conduit 110 leading from. the 
collection vessel 102. Thus, the valve plunger 1‘42 inits 
normal-position permits the tapered face 152 to justclear 
inlet 134 and permits a controlled leakage of fluid- from 
the. collection vessel. This is merely a su?‘icient ?ow to 
'aid in carrying the heavy suspended‘ materials through the 
cyclone ‘passageway 72 and down intothe collection vessel 
for settling, but which is not su?iciently large to permit 
\a ‘substantial loss of washing ?uid. Thus, heavy particles 
settle'at the base 112 'of the collection vessel.- A con 
trolledescape of ?uid'is permitted through the riser tube 
108;'and? down through the controlled over?ow conduit 
-110=and the ?uid ?ows past the inclined face 152 of‘ the 
end of the spool valve 142 and down to the drain 154. 
When the valve'spool‘ 142 is moved to open position 

»by~energization_ of‘the solenoid 144, as shown‘in FIG 
URE 2b; a-rush of ?uid is permitted through thefvalve 
toithe' drain 154 to dump the'separated foreign particles 
and-?ush the; separation system. The valve‘ spool 142 
raises to‘ a location where all of the inlets 132, 134, land 
136=are connected- to the'drain outlet 140. The tapered 
end-1520f the valve blocks the ?uid return conduit 133 
back to‘ the washer to prevent any of the ?ushing ?uid 
from accidentally ?owing back to the‘ tub. V a ' 

_ In; ?ushingiand dumping position 'of the valve spool 
.1'42,1the‘ ?uid from’ cyclone outlet conduit 82 is permitted 
to ?ow directly to drain 154. A free flow is also» per 
mitedzfrom thetcontrolled ‘over?ow conduit 110 leading 
items-the collection vessel. ' ' -V - t‘ ‘_ 

The base of the collection vessel‘ through the-?ush 
ingi‘conduit 1114 is also opened» to-?ush the’ settled-sedi- ' 

. menu down? to" the‘ drain‘ "154.- This inerease?in ?ow 
.through-the-large discharge opening 72‘at the base of 
cyclone chamber 58 greatlyincreases the ?owi through 
thevrbase of ~the~cyclone chamber and thereby’ enlarges 
the‘; central tvortex, within‘ the ~ chamber. The ‘ light phase 

‘ materials which have been continually recirculating 
throughitlre. cyclone light phase separation system, will in 
part,.be ?ushed out through the :heavyphase separation 
system. discharging throughrthe» passageway 72 at the 

2 base; v."Howev'er, since much'of the ?uid escapes through’ 
passageway .712‘, the .circulation'tliroughj theflight' phase 

10 

20' 

25 

30' 

'35 

'8 
?nder lube. 14,. They .will then \?onthrengh the clear 
Outlet conduit 82421.1(! pass down thrqughdrain. The increased. ?owihrougligthe cyclonecfhamber. will 
also ?ush the, inner Walls hfrtheachamber,itse1f,;.thusre 
moving the settling which'may have, ‘accumulated there. 
The ?ared end 105, of the tube \104 in the vcollectionyes 
sel‘will tend to discharge ?uid against the walls. ofsthe 
collection vessel to ?ush itclean. ,. 
-. This dumping arid?ushing operatlon, created .byiopen 
ing the spool valve 40, can be done intermittentlyduring 
any cycle of operation and?isq'preferably performed at 
the end of the washing operation.- At time,._the,,lojss 
of washing water by .g?ushing willinot matter substantially 
and a complete and’ thorough ?ushing ofgthe cleaning 
system is automatically accomplished without requiring 
manual attention. The ?ushing may be. done, however, 
without the loss of a large quantity of water. and .the 
remainderof the water may be directed to aisuds, saver 
system through 1a valving arrangement, notshown. : 

Although the operation of theoverallsystem will have 
become apparent from the description of the individual 
elements‘, the summary of operation may. be “helpful in 
understanding certain of the advantages of. theinvention. 

' Washing ?uid is contained in the tub 12 and during the 
washing operation is continually. recirculated. through a 
?uid recirculation means‘ r14. Very heavy particlesv in 
capable of being ‘suspended in the ?uid are caughtin the 
trap 18 as the ?uid leaves through the outlet conduit 42. 
The ?uid cleared of these heavy particles ‘passes safely 
through the positive displacement pump 16 andis de 
livered to the ?uid inlet 64 of the cyclone chamber 58. 

' Upon entering tangentially into the cyclonevchamber, 
the ?uid ?ows downwardly in the vortex path and the 
heavy phase'pariticles pass through’ the discharge pas 
sag‘eway 72 into the primary outlet chamber 90., They 
then ?ow downwardly to the tube 104 into the collection 
vessel 102lwhé're the particles settle at the base 1»12.¥ 1 
The ?uid circulates in the cyclone chamber 58 and 

passes into ithe‘vortex-?nder tube 74,- which coaxially pro 
je‘cts' into"the’chamber.v The light phase particles :col 

7 lect‘in thei‘coaxial‘sm'aller inner vortexJ?nder tube 76 and 
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en‘diof the‘ ‘cyclone will’ be slowed. _ The vortex in the . 
cycloneswilh'enlzrrg'e and the‘ particles vwill notwcoiicjen 
trate as closely iat'rthee small vlight phase yortexdinder 
tube 76;;and- instead pass-‘out through the large vortex 75 

?ow back to the pump 16 in a ?ow. loop and are‘ con 
tinually recirculated duringioperation. Thecleared ?uid 
?ows through the‘ outlet 80, the cleared ?uid conduit 82, 
and through the valve through the ?uid return conduit 84 
backinto the tub a2.‘ . g V . h _ - t 

The” system‘ is automatically ?ushed, preferably at 
the end of‘thev washing’op'eration by raising'thé spool 
valve 142’by eh'e'r’giza’tio'n Oh the solenoid-144; opens the ?ushing conduit’ .144‘ to ?ush theheavyiparti 
cles but-of theT base ,Ofth? collection vessel and'permits 
ali increased new throiig‘h' the’ Controlled 'over?ew 11,10 
tofdrai‘nli' _'I‘he'incréased '?ow the cyclone chamber 
?uslies'the side walls of the chamber and increases the 
size ofjtlie' inner vortex whefeby the light,l?hase particles 
'will'?o'w’ through ‘the cle’ar'?uidjoii'tle't'i?o' andtlie clear 
?uid outletconduit’tlZ ‘ Also ‘a portion of the light phase 
particles-‘will pass through the'dis'char'ge'passageway 7‘2 
anmuihs the vlight phase particles'will and be "dumped 

) ' Y J M smea- narrate V d'the 

system is cleaned a?dreadsa'for-and?ier aerator; ‘ 
‘ ms itwinv haired. the we‘ ihaiepr'swiqedpa ?uid 
clean'ng' system 'foriis‘e'in ah web-teenager? mania: 
or’ the] like whichv meets‘ the jobj‘ect-ives; and ‘ advantages 
hereinbefére 'settvrfg The separation; appears. and 
the meme amused thérdv‘v remove particles Qf'aWide 
variation in‘ dénléiiyito. obtain e-cllear ?liide ' furthers this 
is ‘accomplished without‘ a‘ signi?cant loss_ of e?uidér and 
because-of the 'widevariation‘of foreign ppart'icles'fremoved 
and the insigni?cant loss ‘of ?uid,’ the ‘system "isrexeeed 
ing'ly well :ada'ptedto’ ass witha laundry machine for 
clearing‘ilaundry ?uid. ‘ ‘ , ,_ r V 

The’m’e'chvfn'ism 's 'lc'mp'le‘tely"‘automatic’ and ‘can be 
dry machine'fwithout' aaeauen or used’: ‘in: ‘a, home laun 

"servicingilby "the;l ‘operator? lna’sniuch'i'a's" manure is 
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cleared during operation, it is well adapted to use in areas 
where water is at premium and the ?uid can be used for 
succeeding washing operations without necessitating the 
provision of replacement washing water, thus e?ecting 
a saving of water, and of fuel to heat replacement wa 
ter and in soap or detergent required to provide addi 
tional suds. 
We have, in the drawings and speci?cation, presented 

a detailed disclosure of the preferred embodiments of 
our invention, but it is to be understood that we do not 
intend to limit the invention to the speci?c forms dis 
closed, but intend to cover all modi?cations, changes and 
alternative constructions and methods falling within the 
scope of the principles taught by our invention. 
We claim as our invention: 
1. A laundry machine comprising, 
an automatic washer having presettable sequential con 

trol means for operating the machine through a cycle 
including a series of laundering periods, said ma 
chine comprising a tub adapted to receive laundry 
liquid therein, 

rwashing means in said tub for admixing immiscible 
solids including ?ght phase particles and heavy phase 
particles washed from materials contained therein 
with the laundry liquid, 

pumping means having an inlet connected with the tub 
for driving the laundry liquid and the admixed solids 
drawn from the tub in the form of a stream, 

a separator for purifying the stream of laundry liquid 
during selected periods of the laundry machine cycle, 
comprising, 

a cyclone chamber in said separator, 
having a tangential inlet ori?ce receiving the stream 

discharged by said pumping means and vertically 
whirling the stream to produce a ?uid vertex in said 
cyclone chamber, 

inner and outer concentrically disposed vortex ?nding 
tubes extending into said cyclone chamber at the 
large end of the ?uid vortex and forming an annulus 
between said inner and outer tubes for receiving 
clari?ed e?luent, said inner ?nding tube receiving 
light phase particle-rich ?uid for removal thereof 
from the separator, e?luent conduit means connected 
to said annulus and to said tub for returning the 
clari?ed e?luent to said tub, 

means connected to said cyclone chamber at the small 
end of the ?uid vortex having an outlet for receiving 
the heavy phase particles including a collection ves 
sel communicating with said outlet to provide a 
quiescent pool in which the separated solids gravi 
tationally settle, a drain conduit connected to the 
bottom of said collection vessel, 

an over?ow conduit arranged to receive over?ow ?uid 
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from near the top of the collection vessel, and a 
dumping and ?ushing valve having inlet portions 
connected to said drain conduit and said over?ow 
conduit and having an outlet portion leading to 
drain, 

said dumping and ?ushing valve having a separate 
inlet and outlet portion in said e?luent conduit 
means, said dumping and ?ushing valve having actu 
ator means including a valve spool regulated by said 
presettable sequential control means and having a 
?rst position wherein clari?ed e?luent is directed 
through said e?luent conduit means to said tub and 
a limited controlled flow of ?uid from said over 
?ow conduit is directed to said outlet portion, 

saidvalve having a second position wherein said drain 
conduit, said over?ow conduit and said e?luent con— 
duit means are communicated with said outlet por 
tion, thereby to ?ush the separator, while blocking 
?ow through the e?luent conduit means to said tub. 

2. A laundry machine as de?ned in claim 1, and 

a conduit connected to said inner ?nding tube and to 
said inlet of said pumping means, thereby to re 
circulate the light phase particle-rich ?uid. 

3. A laundry machine as de?ned in claim 1, and 

a conduit connected to said inner ?nding tube, 
a settling container connected to said conduit for 

separating out the light phase particles, and 
means to direct particle free ?uid from said settling 

container to said e?luent conduit means for return 
of the particle free ?uid to the tub. 

4. A laundry machine as de?ned in claim 1, and 

a conduit connected to said inner ?nding tube and 
discharging into said collection vessel, whereupon 
said light phase particles will settle in said collection 
vessel. 

5. A laundry machine as de?ned in claim 1, 

said washing means in said tub comprising a perforated 
vertical axis basket to con?ne the materials being 
laundered and 

agitating means in said basket to mechanically ?ex the 
materials. 
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