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CLOTHES WASHING MACHINE WITH MEANS FOR
CONTROLLING DURATION OF EXTRACTING
CYCLE

Clifton A. Cobb and Edward E. Wiessner, St. Joseph,
Mich., and James T. Williams, Riverside, 111, assignors
to Whirlpool Corporation, St. Joseplh, Mich., a corpora-
tion of Delaware

Continuation of application Ser. Neo. 833,002, Aug. 11,

1959, This application Feb. 19, 1963, Ser. Ne. 264,995
13 Claims. (CL 68—12)

This application is a continuation of our co-pending ap-
plication Serial No. 833,002, filed August 11, 1959 and
now abandoned.

The present invention relates broadly to the art of fluid
extraction, and is more particularly concerned with novel
apparatus for controlling drive means for centrifuging ap-
paratus in response to fluid extraction from wet articles
by said centrifuging apparatus.

Apparatus now used to extract or remove fluids from
wet articles customarily operate in accordance with a pre-
set timing cycle which is unrelated to the moisture re-
tained by the articles in a particular phase of the cycle.
Tn such apparatus, of which the domestic automatic wash-
er is an exemplary machine, a machine containing vary-
ing size loads or varying fabrics is spun or otherwise cen-
trifuged for the same time duration, even though certain
of the machine loads have moisture retention properties
greater than others. By way of illustration, the house-
wife frequently loads the machine with bath towels and
other highly water absorbent materials, and when using
the pre-set timing sequence for the spin cycle, the towels
frequently still retain moisture at the end of the extraction
cycle in excess.of that desired. The action then normally
taken is to reset the timer to repeat all or a portion of the
extraction cycle, and this of course requires attention on
the part of the operator or a monitoring of the machine
-operation. The housewife also frequently loads the ma-
chine with delicate fabrics which require very little cen-
trifuging to achieve the desired moisture retention ex-
pected of an automatic washer,

1t is accordingly an important aim of the present inven-
tion to provide apparatus for extracting fluid from articles
wherein the duration of the extraction operation is corre-
lated with the rate of fluid extracted from said articles.

Another object of this invention is to provide control
means responsive to fluid extracted from wet articles
housed by a rotatable container actuated by drive means
for rotating the container to centrifugally extract fluid
from the articles therein, the control means automatically
terminating the operation of the drive means independent
of conventional timing devices.

A further object of the instant invention lies in the pro-
vision of a fluid extractor control device particularly well
suited for use in association with a domestic laundry ma-
‘chine, and which incorporates therein sensing means ex-
posed to fluid centrifugally extracted from articles in the
machine and effective when a substantial amount of fluid
has been removed from the articles to terminate the cen-
trifuging operation.

A still further object of this invention is to provide fluid
exiractor control means for mounting against an opening
in a laundrytub and spaced from a perforated rotatable
basket or drum, the control means including a thermo-
responsive member adjacent the tub opening and heating
means for said member, the heated member being main-
tained relatively cool by fluid extracted from articles in
the basket during rotation thereof and being effective dur-
ing substantially reduced fluid removal to actuate switch

.means in association therewith to terminate basket rota-
tion. - : ‘ o
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A still further object of this invention lies in the pro-
vision of fluid extractor control means of the character
described and which may readily be adjusted to provide
selective dampness control without dependence upon the
timer.

Other objects and advantages of this invention will
become more apparent during the course of the following
description, particularly when taken in connection with the
accompanying drawings.

In the drawings, wherein like numerals designate like
parts throughout the same:

FIGURE 1 is a view of an illustrative type of laundry
machine, with parts thereof broken away to show one
manner of mounting the fluid extractor control means of
this invention;

FIGURE 2 is a vertical sectional view of one form of
control device mounted in the manner of FIGURE 1;

FIGURE 3 is a side elevation of the control device
taken along line III—IIT of FIGURE 2, a portion thereof
having been broken away to more clearly show the heat-
ing means for the thermo-responsive member of the con-
trol device;

FIGURE 4 is a vertical sectional view of another em-
bodiment of our invention showing a fluid extractor sens-
ing means only;

FIGURE 5 is a sectional view, with parts thereof in
elevation, illustrating an additional form of fluid extractor
control means constructed in accordance with the prin-
ciples of this invention;

FIGURE 6 is a sectional view of the thermo-sensitive
element employed in the arrangement of FIGURE 5;

FIGURES 7, 9 and 11 are circuit diagrams illustrative
of three electrical systems embodying fluid extractor con-
trol means in accordance with this invention; and

FIGURES 8, 10 and 12 are program charts of typical
laundry cycles employed in connection with the electrical
systems of FIGURES 7, 9 and 11, respectively.

The instant invention is of general applicability and
may be employed in any art requiring extraction of fluid
from a body. Ilustrative of such applications are re-
moval of the liquid carrier for granular or pelletized ma-
terials, as well as fluid extraction from various fibrous and
non-fibrous materials, whether or not in sheeting or other
forms. A particularly useful application is made in
laundry apparatus wherein liquid is extracted from clothes
during a laundry operation which may include a pro-
gram of scheduled washing, rinsing and extracting periods.

Referring riow first to FIGURE 1, there is shown a laun-
dry machine generally designated by the numeral 20, and
comprising an outer cabinet 21 suitably finished to en-
hance its decorative appearance. The cabinet 21 may
mount along the top wall thereof a control panel 22 hav-
ing one or more knob and dial members 23 controlling
various laundering functions, and in typical apparatus of
the character illustrated the member 23 may be the washer
control or timer, sometimes referred to herein as a preset-
table sequential control means, which by means of suitable
circuitry and mechanical means, causes functioning of
the fill and wash, drain; fill. and rinse, drain and spin
cycles of a typical automatic washer.

The top wall of the laundry machine 28 may further
mount a door 24 having a handle 25 and providing access
to a rotatable drum or baskeét 26, which by drive means
or force-applying means 27, rotates relative to a tub or
outer container 28 suitably mounted within the machine
The basket 26 is illustrated in FIGURE 1 as
mounted for rotation about a vertical axis, although the

-invention is not limited thereto and functions equally well
“in association with a horizontal. or tilted axis laundry

machine. . Access to the basket interior may be achieved
through a door mounted by the front wall of the cabinet

in such a horizontal axis machine, rather than through
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a door opening from the top wall of the illustrated vertical

axis machine.

Referring now also to FIGURE 2, the basket 26 is
provided with a plurality of spaced openings or perfora-
tions 29 in side wall 36 thereof, and the basket 26 is
coaxially spaced from said wall 31 of the tub 28 to provide
an ‘annular space 32 therebetween.
during high speed rotation of the basket 26 with respect
to the stationary tub 28, fluid extracted from the wet
articles in the basket 26 is centrifugally impelled out-
wardly through the basket openings 29 in the direction
of the tub side wall 31.

The tub ‘wall 31 is passaged or apertured at a single
location providing an opening 33 in fluid communication
or transfer with adjacent or generally aligned openings
29 in the basket 26. Mounted in covering relation to the
tub opem 12 33, to be affected by fluid transfer there-
through, is a control device, or fiuid extractor control
‘means generally designated by the numeral 34.

The control device 34 comprises a cover member 35
of a suitable metal or plastic and securing the cover: 35
to the tub wall 31 is a plurality of mounting means, which
.may take the form of screws. 36 as shown. Inferposed
between the base of the cover member 35 and the tub
wall 31 is a seal or gasket means. 37 provided with a cen-

tral opening 38 in registry with the opening 33 in the tub:

28.. The:cover member 35 is shaped to provide a central
internal cavity or well 39, and received within the cavity
in flush fitting contact with the gasket member 37.is a
switch assembly covering member 46.

The cover member. 40 is constructed of a good heat
conducting material, and may be seen {o be of general
dome shape having a top wall 41 connecting with side
wall 42:and a base flange 43 insulated from the main cover
35 by an annular gasket 44. - By this arrangement, it will
_be noted that a portion of the covering member wall 41 :is
exposed to centrifugaily impelled fluid -directed through
the openings 29, 33, and 38, and thereby the exposed
portion of the wall 41 provides a ‘“target area” for renga-
tion of the control devxce 34 in the manner now.to be de-
scribed.

Generally centrally of the cavity of the main cover

33 there is mounted a support piece 45 receiving a slidable .

switch pin 48, the support piece carrying about its pe-
riphery an annular clamping flange 47 having a radially
inwardly turned lip 48 cooperating with the support piece
45 to peripherally retain a sensor element 49  As appears,

the -sensor element 49 is provided by a pair of ‘superim-~

posed or facing bi-metallic discs normally held in the re-

silient tensioned position shown with. one of the discs

bearing inwardly against the cover member wall 41:
Along the inner face of the side wall 42 of the covering

-member 40 is an annular electrical insulation element 5§

spacing an annular sensor heater -element 51 from said
wall 42. The sensor héater 51 electrically connects with
a pair of heater terminals 52 mounted by the main cover
35 and connecting with the electrical system of the laun-
dry machine 28.in the manner to be later-described. -Also
-mounted by the main cover 35 is a pair of switch elements
53 and 53« having a contact button 54 and 544 at one end
thereof, shown in FIGURE 2 to be resiliently urged one
against the.-other to provide a mormally- closed -switch.
However, it is apparent and will'be brought out herein-
after that the control device may equally well embody a
normally open switch.

“In’brief, the operatlon of the novel fluid extractor con-

“trol device 34 is as:follows. . The heat conductive cover-
ing member 46:is heated by the sensor heater 53, The
particular wattage supplied to the heater 51 can be selec-
tively varied:to provide a dampness. control ever the ar-

ticles -from -which fluid is being extracted. - During rota--

‘tion of the basket 26 with wet articles therein fluid ‘is
centrifugally extracted and impelled toward a “Larget area’”

As is appreciated,:
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from the articles in the tub 26 and striking the exposed
portion of the covering member 4§ maintains said member
sufficiently cool and the sensor element 49 remains essen-
tially in the inwardly bowed or inactive position of FIG-
ure 2. However; as the rate of fluid being extracted from
the articles decreases as the articles reach a condition of
reduced wetness or relative dryness, the extracted fluid
striking the covering member 49 is insufficient to.remove
the heat of said member-supplied by the sensor heater
51 ‘When this condition is reached, the heat from the
covering member- 46 is transmitted to the sensor element
49 causing said element to bulge or bow: outwardly, con-
tacting the switch pin 46 and driving said pin against the
switch-element 53 to release the contact button 54 thereof
from abutment with the contact button 54a on the other
switch element. - The switch -is thereupen opened and
spinning or rotation of the drum or basket 26 terminated.

The action of the. fluid extractor control device 34.in
controlling the spin or extract portion -of a complete
laundry cycle will be more fully understood in connection
with FIGURES 7 aund 8, to which reference is now made.
As shown therein, the laundry machine may be advanced
through the washing and rinsing portions of the complete
cycle by means of the known type rotary drum sequential
timer or controller-having six numbered cams associated
therewith. - A suitable power. source connects to one side
each of the normally closed sensor.switch, sensor heater,
timer motor, agitate solenoid, machine drive motor and
water. fill so‘enmd The power source. further connects

‘with one side of a normaliy open spin switch which is in

parallel with power cam switch 1 both of which are in a

~circuit closed: by a manually operated push pull switch

which feeds power to a water level switch when the push
pull switch is closed. : The water level switch has an upper
“empty” contact through which the water fill solenoid is
energized during filling’ and rinsing operations and a lower
“full™ contact through which the machine  drive motor,
agitate solenoid ‘and ‘timing motor are energized: during
other portions. of the operation cycle.  The upper “empty”
contact is-also in the circuit of the spin solenoid and sensor
control to be described in greater detail hereinafter.
The program chart of FIGURE 8 sets forth by way of
illustration  a twelve minute fll and wash perlod a two
minute drain period, a four miinute fill and rinse period,
an-additional two. minute drain period .and a subsequent
spin period. These timed periods are merely illustrative
and all ‘except the final spin. periods are of ‘conventional
nature. Only the final spin period will therefore be de-
scribed in detail. As seen from FIGURES 7 and 8§, as
the rotary ‘drum type sequential timer advances the ma-
chine operation into the spin portion of the laundry cycle,
the cam switch controlled by timer cam:2 closes: thereby
completing the circuit through' the “empty” contact. of
the water-level switch to energize the spin solenoid and
the sensor heater. When the spin: solenoid is energlzed
the spin -switch, which is spring-biased to"its open posi-

~ tion when the spin solenoid is de-energized, is closed by

60

65

provided -by: the tub opening 33 and gasket opening 38

- leading to the covering member 40 Fluid being. extracted ;

the spin solenoid as diagrammatically indicated in FIG-
URE 7. Other means could of course be enployed 1o
open and close the'spin switch,

At the ‘beginning of ‘the spm cycle the - cam switches
controlled by cams I and 3 open while the switch con-
trolied by cam 2:closes thereby supplying power to the
machinethrough the spin switch and interrupting the timed

-operation of the machine; - The cam switch. controlled- by °.

cam 5 bypasses the water level switch to supply power to
the machine motor which drives basket 28 through a con< -
ventional drive mechanism.: Water extracted from fabrics

placed within:basket 26 is punned to drain by means of

‘a pump (not shown ) which is driven: by the drive motor

and ‘which is mechanically positioned to-drain tube: 28
whenever "the agitate solenoid.is de-energized. . The re-
maining portion: of the: extraction or spin cycle is-thereby

-under «control of the finid: extractor control:device 34.-
“The: basket 26 then-spins until the rate: of fluid extracted
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from the articles in the drum is such that heat supplied
to the covering member 4¢ from the sensor heater 51 can-
not be conducted away by extracted fluid thrown against
the target area, which the covering member 48 provides
through the tube opening 33 and gasket opening 38. The
‘normally closed sensor switch comprising contacts 54
and 54q is thereby caused to open, which de-energizes
the spin solenoid, causing the spin switch to open and cut
off the power supply to the laundry machine. A subse-
quent closure of the sensor switch upon cooling of the bi-
metal element 49 does not again re-energize the circuit
since the opening of the spin switch prevents such re-
energization.

1t is previously stated that selective dampness control
over the articles being spun or extracted is a feature of
this invention, and is achieved by varying the energy level
or input wattage to the sensor heater 51. This is dia-
grammatically illustrated in FIGURE 7 as a sensor voit-
age control in the form of a variable resistor, although a
rheostat or other means could of course be employed for
this purpose. The sensor voltage control may be an auto-
matic voltage control, such as any of those commercially
-available to compensate for changes in household voltage
and maintain a constant imput wattage to the sensor
heater 51 or may be manually operated under the control
of the user to compensate, for example, for varying in-
stallation line veltage. It will now be apparent that by
adjusting the sensor voltage control to increase the watt-
age dissipated by sensor heater, the covering member 40
is caused to heat more rapidly, operating the bimetal
sensor 49 in less time, and automatically shutting off the
spin or extraction operation with more water retained in
the articles in the basket 26, On the other hand, by re-
ducing the wattage dissipated by the sensor heater, opera-
tion of the bimetal sensor 49 is delayed until the amount
of water or other fluid being extracted is insufficient to
dissipate the heat input. . This automatically extends the
spin operation until a lower level of fluid retention in the
articles has been attained.

Under particular circumstances it may be desirable to
provide 2 minimum and maximum extraction or spin
time, and this can be accomplished by running the timer
motor during the entire extraction or spin portion of the
cycle. Circuitry for this purpose is shown in FIGURE
9, and in FIGURE 10 there is set forth an illustrative
program chart showing machine operation with the timer
motor in operation during spinning or extraction.

In this arrangement, as the timer advances the machine
into the spin portion of its cycle, cam switch which is

" controiled by timer cam 2 closes the spin solenoid circuit
and cam 1 opens one power circuit while another is pro-
vided through the spin switch which closes upon ener-
gization of the spin solenoid. After the minimum spin
time, which may be two minutes as illustrated, cam switch
7 in the spin solenoid and sensor circuits closes and cam
switch 2 opens. Accordingly the spin solenoid remains
energized under control of the fluid extractor control
device 34. Under this condition, if the sensor element 49
_should cause the normally ¢losed sensor switch to open,
the spin solenoid will be de-energized, thereby operning the
“spin switch and shutting ail power to the machine. The
flnid extractor control device 34 then controls the spin
operation only from the maximum to minimum times set,
-which are from 2°to 10 minutes of spin in the illustrative
program chart shown in FIGURE 10. If for any reason
‘the sensor switch should fail to shut the machine off within
10 minutes, the timer motor by being in operation opens
the cam switch which'is controlled by timer cam 7 at the
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‘end ‘of 10 minutes, to deenergize the spin solenoid and .

. thereby cause the spin switch to open and shut off all -

power to the machine at maximum spin or extraction
“time. : ‘ o

Tt will be appreciated that by proper design the degree
of responsiveness of the fluid extractor control device 34
may be varied. That is.it may be designed to take a prée-

70
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determined minimum period of time for heater 51 to open
the sensor switch. The termination of the extraction
operation in this embodiment can then be said to be de-
pendent upon one of two timers, one being a motor driven
timer controlling the switch actuated by timer cam 7
after some maximum period of time and the other being
a thermal timer actuating the sensor switch after some
variable period of time following the lapsing of the mini-
mum period depending upon the rate of fluid extracted
against the fluid extractor control device 34.

As earlier noted, the fluid extraction control device can
well embody a normally open rather than a normally
closed sensor switch. Circuitry utilizing a normally open
switch is iflustrated in FIGURE 11, and in accompanying
FIGURE 12 appears a program chart of machine opera-
tion employing the circuit diagram of FIGURE 11. In
this arrangement, as the timer advarnces the machine into
the spin or extraction portion of the laundry cycle, cam
switch 2 closes and cam switch 3 opens. The spin solenoid
and sensor heater are then energized through the cam
switch controlled by timer cam 2. 'When the rate of ex-
traction reaches a point at which the sensor heater oper-
ates the sensor switch of FIGURE 11, the normally open
sensor switch closes, by action of the sensor element 49
against the switch pin 46, to thereby energize the timer
motor. The timer motor then runs for some predeter-
mined length of time, as, for example, for one minute as
iliustrated in FIGURE 12, to an off position, or in the
case of a combination washer-extractor-drier, tc the begin-
ning of the drying cycle.

It will be apparent that numerous modifications may be
made to the condition-sensitive control means already de-
scribed or other embodiments could be substituted. Two
additional exemplary structures embodying the principles
of the invention are shown in FIGURES 4, 5 and 6.

In FIGURE 4 in the basket or drum 26, outer container
or tub 2% and opening 33 therein, and gasket member 37
and opening 38 therein are essentially identical to corre-
sponding elements in FIGURE 2, and accordingly, like
numerals have been appended to these parts. Bearing
against the gasket member 37 in the structure of FIG-
URE 4 is a heat conductive plate member 60 having a
hot junction 61a of a thermocouple 61 attached to it and
provided with an annular collar 62 embedded in a packing
medium 63 heated by a heating element 64 connected to a
power source and housed by a cover member 65 formed
of a suitable metal or plastic.

The packing medium 63 is a material having good heat
insulation characteristics, and wattage input to the heating
element 64 heats the collar member 62, whereby the con-
necting plate member 69 is heated by heater 64 much
like the covering member 48 of FIGURE 2. When the
rate of fluid extracted from the articles in the basket 26
and passing through the openings 29 therein through the
tub opening 33 and aperture 38 in the insulation member
37 decreases to the point at which said extracted fluid has
little cooling effect upon the target area of the plate mem-
ber 69, the temperature of the plate member 66 will in-
creass, Since the hot junction 6ia of the thermocouple
&1 senses the temperature of the target area of the plate
member 60, an indicator such as a milli-voltmeter con-
nected to the thermocouple 61 will show this increasing -
temperature thus indicating the completion of the extrac-
tifofn cycle, so that the machine could be manually shut
off.

A further form of fluid extractor control device is illus-
trated in FIGURES 5 and 6, being designated therein gen-
erally by the numeral 78. ‘As shown therein, tub or
outer container 71 is formed with a raised.portion 72 hav-
ing an inwardly directed flange 73 receiving mounting

-screws or the like 74 securing a swiich assembly support

75 thereto. The tub raised portion 72 and flange 73

thereon define a tub opening 76 in fluid communication

with openings 77 in rotatable basket or drum 78. ;
Received.in a central opening 79 in the tub flange 73
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is a thermo-responsive or sensitive element generally
designated at 80 and’ preferably constructed in essentially

the manner shown in FIGURE 6. . The element 8¢ com-

-prises a casing or housing 81 of metal or plastic formed
with an’ inwardly turned flange portion 82 seating an
integral base or collar portion 83 on a flexible diaphragm
member 84 formed or shaped to provide a probe or nose
portion. 85. The diaphragm probe portion 85 is sur-
rounded by. or embedded in a solid charge material 86,
and maintaining the temperature of the. charge at a par-
ticular level is an embedded heating clement 87. The
solid charge material may be-constituted: of compounds
suitable for the disclosed application, and may be a mix-
ture -of wax, an efficient heat conductive material such
as powdered copper and a suitable binder.

The diaphragm member 84 is preferably formed of a
durable rubber and securely received therein is a planger

member - 88 ‘threaded at one end to monnt a disc 89

(FIGURE 5) which bottoms one end of a spring $9
bottomed by the switch assembly suppert 75 at its oppo-
site'end and surrounding a switch pin $1 to hold the
same in a normally retracted position free of contact with
switch element 92 to hold said element in either a nor-
mally closed or normally open position with Tespect to
switch element 93.. As appears also in FIGURE 5, finid
leakage through the opening 79 in the tub portion flange
7318 prevented by annular seal means 94,

The operation of the fluid extraction control means 70

of FIGURES 5 and 6 is as. follows.  The resilient means:

or spring 96 holds the switch pin 81 in a retracted position
-and: functionally coooperates -with the. thermo-sensitive
* or responsive member 80 the casing 8% of which js caoled
by fluid impelled thereagainst during extraction or spin-
ning, whereby the charge material £6 remains in an essen-
tially solid state. However, when the rate of fluid striking
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the .casing 81 of the thermo-sensitive member 88 is in- .

suflicient for cooling effects, the charge material 86 is
rendered relatively less solid and a force exerted upon the
base or collar portion £3 of the diaphragm member 84.i0
move the plunger member 88 to the right as viewed in
FIGURE 5, in opposition to the spring:means 99, to cause

the switch pin 91 to open the illustrated normally ciosed..

switch. - The heater 87 of FIGLRES 5 and 7, as well as
the heater 64 of FIGURE 4, may have an input wattage
thereto: variable to provide selective dampness control as
described in connection with ‘the control device 34 of
FIGURES 1 to'3. o

It may now be seen that applicants have provided a
fx.mvel structure. which may function independently of or
In cooperation with-a timer mechanism to control or ter-
minate. basket rotation in accordance with .or responsive
-to fluid extracted from wet articles contained by.the bas-
ket. The control means of this invention embodies rela-
tively few parts-of simple consiruction, assuring long de-
pendable operation. . The control means may take various
forms as shown, and in each form selective dampness con-

trol is-achieved by a relatively simple adjustment-of watt

age input, whereby the user can preselect a degree of.rela-
tive dryness in-accordance -with individual wishes: The
-fluid - extractor control‘means operates independent -of
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manual’ attention, and it is accordingly no longsr neces- -

-sary that the housewife or other machine user Teturn; to.. .

the machine to make a timer adjustment when it is de-

sired to.extract: a greatei  amount: of fluid than normally
obtained by the duration of the customary. timer-cycle. ©
-~ The laundry machine 28 is of the type having heating -

-means: actuated by the sequential controller 23 or evap-
orating -additional ‘fluid:from the articles. . Ac¢cordingly,
fluid is extracted centrifugally from the articles untik the

“rate of exiraction of fluid from the articles reaches-a pre- .

determined minimum- level, whereupon heat may.be ap-

plied to the articles to evaporate the remaining fluid from. "
- the, articles.- . The heating means may comprise -either
“-electrical heating means or gas-fired heating means, as is

“well’ appreciated by ‘those -versed in th»e art.:;

70 .
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As pointed out, -the contro] -means of this' invention
finds applications ‘other than in the domestic laundry art,

- and’ the control :means may be varied:in ifs-structural

characteristics and still ‘produce the novel results herein
disclosed Tt‘is thus apparent that numerous changes and
variations -may: be effected: in the structures. herein dis-
closed without departing from the novel concepts of the
present invention, C =
The embodimients of the invention in which an exclu-
sive property ‘or privilege is claimed are defined. as fol-
lows: -
1. Apparatus. for:extracting liquid from articles, com-
prising,-,
a container having an aperture in one wall thereof,
a foraminous drum wiihin said. container for retaining
wet articles; - :
drive means ‘for rotating said -drum relative to - said
container to centrifugally “extract liquid from said
articles.and impel .said liquid radially outwardly of
the axis of rotation toward said container aperture,
a control device mounted by the container, against the
aperture-therein; ' -
said control device including- a temperature re-
sponsive body- essentially closing the container
aperture and having' a member ‘movable upon
temperature variations in-said body,
switch means actuated by said member upon movement
thereof, = - E -
and. means connecting the -switch means to said drive
©.means, e
said temperature responsive body being ‘controlled
by the liquid extracted centrifugally from-said
articles and impelled against said body.and being
effective in the absence  of sufficient extracted
liquid. to'.move said member and: actuate said
switch means. to -terminate operation of said
drive means and rotation of said drum.
2. Apparatus for extracting liquid from articles com-
prising, :
force applying means for applying an extraction force
to'said articles ‘to extract lignid therefrom,
an exiraction control circuit for operating said force
applying ‘means-during preselected -operating periods
including a sequential' controller having timer op-
erated control means and said force applying means,
‘said circuit including-
a thermally responsive device: positioried for
contact “with liquid- extracted: from - said
articles .
and responsive to. the liquid so contacted for
terminating the operation of said force ap-
plying means, . :
heater means in:said circuit for actuating said thermally
responsive device when the liquid extracted from said
articles contacts: said. thermally- responsive - device
‘below a predetermined. rate,. - . = - - L
and switch means in said ¢ircuit controlled by said
Aimer operated control means: of said sequential
=" .controller for terminating operation of said force
“applying means after a predetermined maximum
period” of - time-whenever. said ‘force applying
means. isinot terminated : by cperation- of said
- thermally responsive device, Lo
.3. Apparatus for extracting liquid fromr articles‘com-
prising, . ’ R T
force-applying means: for applying an ‘extraction:force
to’ sajd articles to- extract Hquid therefrom, .
an -extraction . control -circnit : including: a~ sequential
controller having timer. operated.contrcl means. and
said force applying means; : 3 : :
said circuit including. - LT
a thermally responsive device in the path of
- - and responsive to lquid extracted: from said
* articles. ‘for - termiinating the  operation -of

“said force applying means,
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heater ineans in said circuit for actuating said thermally
responsive device when the liquid extracted from said
articles contacts said thermally responsive device
below a predetermined rate, )
switch means in said circuit controlled by said timer
.operated control means of said sequential controller
for -energizing said force applying means for a pre-
determined minimum period of time,
and -second switch means in said circuit controlled by
said timer operated control means of said sequential
controller for terminating operation of said force
applying means after a predetermined maximum
period of time whenever said force applying means
is not terminated by operation of said thermally re-
sponsive device.
4, Centrifuging apparatus, comprising,
2 rotatable container for retaining wet articles,
drive means for rotating said container at speeds suffi-
cient for centrifugally extracting fluid from said
articles and for centrifugally discharging the extracted
liquid from the container,
and control means having
thermally conductive means,
said control means having input means for supply-
ing thermal energy to said conductive means,
said conductive means positioned outwardly of said
container in the discharge path of centrifugally
extracted liquid,
whereby the energy supplied by said input means is
carried away by said liquid as a function of the rate
of liquid impinging on the conductive means,
and sensor means responsive to temperature
changes of said conductive means resulting from
variations in the rate of liquid impinged thereon
for controlling said drive means.
5. Centrifuging apparatus as defined in claim 4,
and means for selectively varying the quantum of ther-
mal energy supplied by said input means, thereby
adjusting the responsiveness of the control means to
the liquid extracted to provide a selective extent of
liquid removal from the articles being centrifuged.
6. Centrifuging apparatus as defined in claim 4,
a tub for housing said rotatable container,
said tub having an aperture in one wall thereof form-
ing a target area,
said rotatable container comprising a foraminous
drum within said container for retaining wet articles
and said conductive means being positioned in said
aperture.
7. Apparatus for extracting liquid from articles, com-~
prising,
force applying means for applying a mechanical ex-
traction force to said articles to extract liquid there-
from and discharging the extracted liquid remotely
from said articles,
and means for automatically terminating the opera-
tion of said force applying means including
thermally conductive means,
input means for supplying thermal energy to said
conductive means,
said conductive means being positioned in the dis-
charge path of the extracted liquid,
whereby the energy supplied by said input means is
carried away by said liquid as a function of the rate
of liquid impinging on the conductive means,
and sensor means responsive to temperature
changes of said conductive means resulting from
variations in the rate of liquid impinged thereon
for controlling the operation of said force apply-
ing means.
8. Extraction apparatus for centrifuging an evaporat-
ing liquid from articles comprising,
a rotatable container, _
drive means, for rotating said container about an axis of
rotation to extract liquid from said articles, .
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a control device having
a thermally conductive member,
said control device having input means for supply-
ing thermal energy o said thermally conductive
member,
said conductive means positioned outwardly of said
container in the discharge path of extracted
liquid,
whereby the energy supplied by said input means is
carried away by said liquid as a function of the rate
of liquid jmpinging -on the conductive member,
and sensor means responsive to temperature
changes of said conductor member resulting
from variations in the rate of liquid impinged
thereon for controlling said drive means,
circuit means including said control device and a
sequential controller for operating said appa-
ratus through a series of periods in a pro-
grammed cycle and operable with said control
device when the rate of extraction of liquid
from said articles weaches a predetermined
minimum level to operate in a different period
of the cycle, )
and heating means controlled by said sequential
controller for evaporating additional liquid from
said articles.
9. Extraction apparatus as defined in claim 8 and ad-

justment means for selectively varying the rate of thermal
energy supplied by said input means, thereby adjusting
the responsiveness of the control device.

10. In a clothes washing machine, comprising,
a tub to receive liquid and clothes to be washed therein,
time control means operative for conducting said ma-
chine through a cycle of operations including at least
one liquid introducing operation,
means for extracting liquid from said tub for subse-
quent removal from said machine,
said time control means operative to render said ex-
tracting means operative, and
circuit means activated when liquid is being extracted
from said tub,
said circuit means on operation controlling said
time conirol means,
said extracting means thereafter remaining opera-
tive to continue extracting liquid from said tub,
said circuit means responsive to an absence of
liquid being extracted for rendering said time
control means operative to continue said con-
ducting of the machine through its cycle.
11. Centrifuging apparatus comprising
a rotatable container for retaining wet articles,
drive means for rotating said container at speeds suffi-
cient for centrifugally extracting liguid from said
articles and for discharging the extracted liquid from
the container,
and control means positioned radially outwardly of
said container directly in the discharge path of cen-
trifugally extracted liquid and responsive to varia-
tions in the rate of liquid impinged thereon for con-
trolling said drive means.
12. A clothes washing machine comprising
a tub to receive liquid and clothes to be washed
therein,
means for rotating said tub to extract liquid from said
tub and said clothes,
mechanism for activating said extraction means to initi-
ate rotation of said tub and subsequently to terminate
said extraction operation,
means including a timer motor to operate said extrac-
tion means activating mechanism to initiate said ex-
traction operation and after a predetermined period
of operation of said timer motor to terminate said
extraction operation,
means responsive to changes in the rate of extraction
of liquid, ) ‘
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means to interr upt operation of said timer motor,

c1rcu1t means for mamtammg said tub rotative while
the timer motor operation is interrupted, said respon-
sive means, being responsive to a- substantial reduc-
tion in the rate of extraction of liquid to restore
operation of said timer motor to complete its said
period of operation.

13. In a clothes washing machine comprising

a tub: to receive liquid and clothes to be -washed
therein,

circujt: means . including time. control means operative
for conducting said machine through a cycle of opera-
tions including at least one liquid introducing opera-
tion; v

means for extracting liquid from said tub for subse-
quent removal from said machine,

said time control means being operative to render said

extracting means operative, -
and to render said time control means inoperative,
said extracting means thereafter remaining operative to
continue extracting liquid from said tub,

said circuit means including control means being re- .

sponsive to an absence of liquid being extracted for

rendering said time control means operative to con=
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tinue: - said conductmg of -the: machme through its

cycle.
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