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The present invention relates to apparatus for
washing articles and has for its object to provide
improvements in apparatus of this character
whereby to simplify the construction and to re-
duce the cost of manufacturing the same.

A further object of the invention is to provide
improved apparatus of this class, particularly
adapted for use in the washing of dishes and
- other articles and including an improved ar-
rangement of electrical devices for heating and
controlling the flow of the washing and rinsing
fluid. ’

A further object of the invention is to provide
- an improved liquid heating unit embodying a

container or receptacle for the liquid having elec-
tric heating means for generating steam and
means by which to control and employ the steam
to vary the level of the liquid and to control and
effect discharge of the liquid from the unit.

A further object of the invention is to provide
an improved arrangement of electric heating and
circuit controlling devices within the liquid
holding receptacles under the control of the lig-
uid and adapted to operate or function in a pre-
determined timed relation to insure delivery of
the heated washing and rinsing supplies of water
to the washing chamber at proper intervals and
at the desired temperatures.

A further object of the invention is to provide
in ‘a machine of the class described, a washing
chamber and individual compartments for sup-
plying pre-washing, washing, and rinsing lig-
uids thereto with electrical devices for generat-

-ing steam in the compartments containing the
washing and rinsing liquids to effect discharge of
‘the lquid therefrom at predetermined intervals,
and in which apparatus electrical devices are also
provided for circulating the liquid within the
washing chamber and for controlling the drain
passage leading therefrom, said electrical devices
operating automatically in a predetermined se-
quence to successfully complete the required op-
erations. L

A turther object of the invention is to provide
receptacles in which to heat the washing and
rinsing liquids and one or more heating devices
in each of the receptacles for heating the liquid
as well as for the purpose of generating steam to
provide pressure within the receptacles sufficient
to effect discharge of the liquid to the washing
chamber and also to provide means for varying
the position of the heating device or devices rela-
tive to the level of the liquid in order to be able
to vary the period required to effect the discharge
of the liquid from each receptacle, and to make

it possible to be able to better control the inter-
vals of discharge of the liquid from the several
receptacles and the temperature at which the
liquid is supplied to the washing chamber.

To these and other ends the invention resides
in certain improvements and combinations of
parts, all as will be hereinafter more fully de- -
scribed, the novel features being pointed out in

- the claims at the end of the specification.
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‘In the drawings:

Fig. 1 is a sectional elevation of a washing ma-
chine embodying one form of the invention;

Fig. 2 is a fragmentary sectional elevation on
line 2—2 of Fig. 3;

Fig. 3 is a front elevation as viewed from the
right of Fig. 2;

Fig. 4 is a sectional plan taken substantially
on line 4—4 of Fig. 2;

Fig. 5 is a fragmentary sectional elevation
through the receptacle containing the rinse wa-
ter;

Fig..- 6 is a plan view illustrating the manner
of constructing the switch and heating units for
controlling and heating the liquid;

Fig. 7 is a sectional elevation on line T—7 of
Fig. 6; :

Fig. 8 is an enlarged sectional elevation on line
8—38 of Fig. 6;

Fig. 9 is a top plan view of a slightly modified
form of heating unit;

Fig. 10 is a sectional elevation taken on line
10—10 of Fig. 9;

Fig. 11 is a fragmentary sectional elevation
illustrating the latch mechanism for securing
the cover for the washing chamber in closed po-
sition with the magnet for releasing the latch
shown in normal deenergized position;

Fig. 12 is a similar view showing the armature
of the magnet in position to effect release of the
latch when the armature becomes deenergized.

Fig. 13 is a part sectional elevation illustrating
the drain for the dish washing chamber and as-
sociated parts;

Fig. 14 i1s a similar view showing the drain
valve in closed position;

Fig. 15 is a diagrammatic view showing the
electrical devices and the circuit connections
therefor;

Fig. 16 is a plan view of one of the hinges for
raising the cover of the machine when the latch-
ing means therefor is released;

Fig. 17 is a transverse sectional elevation
through the hinge shown in PFig, 16;

Fig. 18 is g view in elevation of a modified form
of the invention, and
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Fig. 19 is a sectional elevation of another modi-
fication,

Fig. 20 is a dlagrammatic representation of a
portion of the machine,

The same reference numersals throughout the
several views indicate the same parts.

The present Invention embodies generally,
liquid heating apparatus in which steam 1is gen-
erated in a receptacle containing the liquid by
means of a suitable heating device such, for ex-
ample, as an electric heater of any preferred type.
The steam is collected and controlled in such a
manner &s to exert pressure on the liquid suf-
cient to force it downwardly through a suitable
outlet or to raise it to a predetermined level for
discharge from the receptacle at a point above
the normal level of the liquid. A siphon is pref-
erably employed for withdrawing the heated lig-
uid from the receptacle for discharge to any de-
sired polnt when raising the level of the liquid,
as distinguished from forcing it downwardly
within the receptacle. The siphon will begin op-
eration after the water has reached the boiling
point and sufficient steam has been generated to

. exert pressure on the liquid to raise it to the re-
quired level.

When the apparatus is to be used for heating
water for dish washing purposes it can be di-
rectly associated with a dish washing machine of
any suitable design, such, for example, as that
shown In Fig. 1. In this case three receptacles
are employed for receiving the pre-wash, the
wash, and the rinsing water, respectively, the
pre-wash water being discharged directly to the
dish-washing chamber. The electric heating and
circuit control devices within the receptacles con-
taining the washing and rinsing water are so de-
signed and relates as to function or operate in a
predetermined sequence whereby to effect heat-
ing and delivery of the washing and rinsing
water to the dish washing chamber at predeter-
mined intervals, the rinsing water being delivered
thereto as soon as the main supply of wash water
has been discharged therefrom. In other words,
the apparatus is so designed that it is only neces-
sary to place the dishes and a suitable detergent
within the washing chamber and the water with-
in the different receptacles provided, the opera-
tions thereafter being automatic, the motor cir-
cuit being closed by the water to start the motor
for driving the impeller whereby to circulate the
water within the dish washing chamber. Fur-
thermore, the drain valve for controlling the dis-
charge of the waste water is automatically
opened and closed at proper intervals and the
latch for maintaining the cover for the dish
washing chamber in closed position is automati~
cally released to allow the cover to swing to open
position as soon as the final rinsing operation is
completed.

Referring to the drawings, 10 represents the
outer casing of the machine having top and bot-
tom frame members {1 and i2, respectively, to
which the side walls of the casing are attached,
the frame member {1 carrying the end wall fia
of the receptacle. Suitably supported within the
casing is the washing machine proper, designated
generally by the reference numeral 13 and com-
prising a container having a washing chamber
{4 into which extends an impeller 15 for circu-
lating and discharging the washing fluid in con-
tact with the dishes 18 supported by any suitable
means, such as the rack 17 shown in Fig. 1.

The impeller is mounted on the shaft of an
electric motor 18, suitably connected with the

10

15

20

25

30

35

40

45

50

55

65

70

78

2,314,333

lower end of the container 13. The container
has a drain pipe 19 extending therefrom which
is provided at its outer end with a valve 29 for
closing the outlet 21, the valve being normally
held in open position by a spring 22 and closed
by an electro-magnet 23 included in the motor
circuit and operated as described hereinafter.

Surrounding the drain pipe (8 is a heating coil
24 for warming the water contained within the
pipe, the coil being in the form of an adjustable
resistance for controlling or regulating the flow
of the current, as more fully described herein-
after,

Disposed within the casing (9 is & tank 25 for
receiving the waste water discharging from the
drain pipe when the valve 20 is opened, the tank
being removably supported on guides 26 suitably
connected with and supported by the casing i0.

Separate tanks or receptacles are provided for
the pre-wash, wash, and rinsing water, these be-
ing designated by reference numerals 27, 28, and
29, respectively, the receptacle 28 having a small
compartment 30 disposed therebeneath through
which the rinse water iz by-passed on its way to
the washing chamber for a purpose described
hereinafter. The receptacles or compartments
27 to 30, inclusive, are preferably formed of metal
and may, if desired, be constructed as a unit and
secured to the front, rear and end walls 31, 32,
and 33, respectively, which are disposed within
the casing 10 and formed of suitable insulating
material,

A measuring tank or receptacle 34 is provided
for measuring the water to be delivered to the
compartments 21, 28, and 29, said receptacle
being supported for a swinging movement from
the horizontal position shown in Fig. 2 to the
vertical position shown in Figs. 1 and 5 by a plu-
rality of hinges 35 which connect the tank with
the front wall of the casing (0. The measuring
tank has three compartments 21a, 28a, and 2%a
for measuring the pre-wash, the wash and the
rinsing liquids for discharge respectively to the
receptacles 27, 28, and 29 upon swinging the
measuring receptacle from the horizontal posi-
tion shown in Fig. 2 to the vertical position
shown in Fig. 1.

The water level of the measuring receptacle
is indicated at 36, an overflow passage 31 being
provided to insure proper measurement of the
water by the several compartments of the re-
ceptacle. The adjacent side walls of the liquid
measuring compartments are provided with open-
ings 38 for the passage of the liquid from one
measuring compartment to another, whereby the
receptacle may be filled by discharging the lquid
to either of said compartments, said adjacent
walls being spaced apart at their inner ends to
provide openings 3% to afford clearance for the
side walls of the receptacle 27 as shown in Fig. 4.

The measuring receptacle is provided with a
suitable lock or latch 40 for cooperation with a
keeper 41 on the casing 18 to secure the recep-
tacle in the normal position shown in Fig. 1.
The latch is provided with a lever 42 for releas-
ing the same which may be employed to swing
the receptacle to and from normal position. The
measuring receptacle is provided at its opposite
ends with stop lugs 43 for engaging the inner
face of the front wall of the casing to hold the
receptacle in the horizontal position shown in
Fig. 2.

‘The pre-wash water discharged from the meas-
uring compartment 27a into the receptacle 27 will
flow immediately from the latter through a dis-
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charge conduit 44 which Is extended into the
washing chamber {4 and so positioned as to dis-
charge the liquid in contact with the blades of
the impeller 16 for proper distribution or cir-
culation by the latter. s

As previously stated, the wash and rinsing wa-
ter will, upon swinging the measuring receptacle
from the position shown in Fig. 2 to that shown
in Fig. 1, be discharged into the tanks or recep-
tacles 28 and 29, respectively, to 1l the same sub-
stantially to the level indicated at 46a in Fig. 5.
The receptacles 28 and 29 constitute heating
compartments for the main supply of wash water
and the rinse water, respectively, each being pro-
vided with heating means described hereinafter.

Disposed within the heating compartment 28
is an inverted container 28b and mounted within
the heating compartment 29 is a similar contain-
er 29b. The air trapped within the container 28b
by the liquid delivered to the heating receptacle
28 will be forced out by the liquid through a
vent pipe 45 extending upwardly within the cas-
ing 10 and terminating in a supporting plate 46,
Pigs. 2 and 3. A similar vent pipe 47 extends
from the inverted container 28b to the supporting
plate 46 for carrying off the air trapped in said
container by the liquid entering the same.

The open ends of the vent pipes are closed by
a strip of rubber 49 or other suitable material
secured upon the side walls of the measuring
compartment 2Ta at the outer ends thereof as
shown in Fig. 4, said member moving into en-
gagement with the supporting plate 46 after the
air has escaped from the inverted containers 28
and 29b.

The receptacles 28 and 29 are each provided
with electric heating devices described herein-
after, for heating the liquid to generate steam,
the heating devices being so disposed with re-
spect to the inverted containers as to cause the
steam to collect within the upper ends of the con-
tainers for the purpose of exerting pressure on
the liquid sufficient to force it from the contain-
ers, thus causing the liquid to be raised to a pre-
determined level within each of the receptacles
at which level it will flow therefrom through a
suitable outlet provided for the purpose.

-~ Preferably means is provided for siphoning the

" liquid from the heating chambers when it reaches
a certain predetermined level therein. To this
“end the receptacle 28 is provided with a siphon
“*'tube 80 the shorter leg of which is extended with-
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uid lying between the spaced blades or contacts of
the heater serves to complete the circuit. This
is true also of the switches 86 and 57 in the up-
per and lower portions of the container 28b as
well as of the switches 58 and 58 in the liquid re-
ceiving compartment . 30.

The switch and heater construction is shown
in Fig. 6, in which the supporting plate 6/ has &
plurality of laterally extending spaced blades 6la
lying between the bla?s 62a of the supporting
plate 62. The blades are held in spaced relation
and are insulated one from another by the parts
63, formed of rubber or other suitable insulating
material, said parts in certain of the switch and
heater units being projected below the blades as
shown in Fig. 8 to form supporting means for the
units. The number of the blades of any partic-
ular switch or heater unit may be varied to vary
the capacity of the unit as desired. Purther-
more, the size of the blades and the distance be-
tween the same may also be varied to regulate

. or control the capacity of the heater. It is found
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desirable to place certain of the heater and switch
units within small liquid holding containers for
maintaining one or more closed ¢ircuits after the
main supplies of liquid have been discharged from
the heating receptacles to the dish washing
chamber. .

Two of such containers are indicated at 64 in
Fig. 3, one adjacent the bottom of the liquid heat-
ing receptacle 29 for supporting the heater 55
and switch unit 57 and another in the compart-
ment 30 for supporting the switch units 58 and
59. The construction of the container 64 is best
shown in Figs. 7 and 8, in which the blade insu-
lating parts 63 are shown resting on the bottom
of the container. The containers 64 are neces-
sary at the points indicated in order to maintain
a closed circuit when the rinse water in the com-
partment 29 is below a predetermined level, as"
for example when practically all of the supply of
rinse water has been discharged to the dish wash-
ing chamber, at which time it is desired to pre-
vent opening of the closure. 13a for the washing
chamber and to keep the motor running whereby

to operate the impeller to complete the rinsing

operation. Under these conditions of operation
the lquid within the receptacles 64 will be suffi-
cient to maintain the motor circuit closed for the
desired length of time and the electro-magnets
28 and 60 energized to prevent opening of the
drain valve and release of the latch for the clo-

““in the receptacle substantially to the bottom
" 'thereéof, the longer leg being connected with the
““pipe 44 leading to the dish washing chamber as
shown-in Fig. 1.
+ - Asimilar siphon tube 51 has its shorter leg
“disposed within the receptacle 29 containing the
“‘rinse water, but in this case the longer leg of the
*tube-is bent at its lower end and extended within
- the small liquid receiving compartment 30 im-
“'mediately below the receptacle 29, the liquid be-
ing discharged to said compartment for a pur-
~-pose described hereinafter, The compartment 30
- is connected with the liquid discharge pipe 44 by
‘& short pipe 52, as shown by dotted lines in
- Fig. 3.
The means for heating the washing and rins-
" ing water in the receptacles 28 and 29 preferably
comprises multiple surface immersion heaters of
the grid type, one of which is shown at 53 in the

‘sure (3a. The discharge end of the siphon 51 is
directed towards the container 64 in the com-
partment 30, so that the siphon fills the container
64 before any substantial amount of liquid is dis-
charged through the discharge pipe 52.
__With the present arrangement the main sup-
ply of wash water delivered to the receptacle 28 is
about half of the amount of rinse water delivered
to the receptacle 29. Since the rinse water is not
needed until after the supply of wash water has
been exhausted, it is necessary to so proportion
the size or capacity of the heaters in the recepta-
cles 28 and 29 as to insure proper timing of the
same whereby to start siphoning of the rinse wa-
ter for discharge to the dish washing chamber as
soon as the main washing operation is completed.
The timing operations can be controlled in dif-
ferent ways, as for example by the use of the
modified form of heating unit shown in Figs, 9
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receptacle 28, and two of which are shown at 84
and 55 in the upper and lower portions of the
receptacle 29 respectively. As will be understood,
with liquid contact heaters of this type, the liq-

75

and 10 in which the heater is mounted on & suit-
able support 6% which may constitute the bottom
wall of the liquid holding receptacle or be in the
form of a container similar to that shown at 64 in
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Figs. 7 and 8. The modified heater except for
the means for controlling its capacity, Is of the
same construction as the one shown in Pig. 6, and
has therefore been given the same reference
charscters.

The current draw of the heaters in water of
any given conductivity depends on the area of
the active surfaces of the heater, the distance be-
tween the same, and the temperature of the wa-
ter between said surfaces. It has been found that
the conductivity of water increases rapidly with
an increase of the temperature and this is an im-
portant factor in determining the current draw.
If a thin strip of insulation is placed between the
active surfaces of two of the heater leaves, the
current will be forced to travel around the edges
of the strip in order to reach the opposite leaf.
In doing so it will travel for a part of the way
through water of a lower temperature than that
through which it would travel if the strip of in-
sulation were not used. Thus the current will be
reduced since its path of travel is increased
_ through water the conductivity of which is de-
creased. By inserting a variable number of
strips of insulation between the leaves of the
heater or the switch the current can be limited
as desired. An example of this method of current
control is illustrated in Figs. 9 and 10 in which
two relatively long and short strips 68 and 67 of
insulating material are shown between certain of
the leaves of the heater.

A screen l4g is provided in the bottom of the
washing chamber 14 which is spaced from and
opposite the inlet end of the drain pipe {8 as
shown in Fig. 1. The screen forms a pocket be-
tween the impeller and the conduit open at one
side at the top which is provided for the purpose
of trapping food particles released by the wash-
ing or cleansing operations, which if allowed to
remain in the water would tend to collect on and
adhere to the dishes after completing the rinsing
operation. Such particles are of course kept in
circulation by the action of the impeller, but-tend
to gravitate toward the bottom of the dish wash-
ing chamber. During the course of the agitation
of liquid by impeller 18, the food particles tend
to be trapped on the right hand side of screen
{4a, so that after a comparatively short time
substantially all of the particles find their way
to the right hand side of screen l4a where they
are trapped, later to be discharged through the
discharge valve when it is opened. This con-
struction collects practically all of the food par-
ticles on the right hand side; but if any remain
on the left hand side they are of such small
quantity as to be negligible,

The closure 13a for the dish holding container
13 is hingedly connected with the inwardly ex-
tending portion {la of the end wall ({ of the cas-
ing 10 by means of a suitable number of hinges,
one of which is indicated at 88 in Figs. 16 and
17. ‘These hinges are of a well known type, and
each embodies a torsion spring $9, the spring op-
erating to raise the closure substantially to the
dotted line position shown in Fig. 1 when the

latch for the closure is released, upon completion:

of the rinsing operation, by the solenoid or elec-
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tro-magnet 60 supported by a bracket $8a, de-- -
pending within the casing (0 from the end wall-:

t{a thereof as shown in Figs. 1 and 11. The clo-
sure 13a has a forwardly extending member 10
thereon provided with a depending latch bar 71
for cooperation with the latch lever 12 pivoted

intermediate its ends upon an arm 713 carried

by the brackets 68a for supporting the electro-

75
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magnet §0. The latch is held in latching posi-
tion when the door is closed by a spring 74. The
latch has a pivoted dog 78 thereon which is swung
outwardly by the lug 786 on the armature 18 of
the magnet when the latter is energized, at which
time the armature is moved from the position
shown in Fig. 11 to that shown in Fig. 12. The
magnet is deenergized by the opening of the
switch §9 at which time the spring 18 will re-
turn the armature to the position shown in Fig.
11. When this is done, the lug 18, through en-
gagement with the dog 78, will trip the latch
and release the cover for movement by the springs
89 of the hinges 88 to the dotted line position
shown in Pig. 1. The latch many be manually
released when desired, by moving the releasing
member 88 from the position shown in PFig. 11 in
a direction toward the latch to swing the latter
upon the arm 73 against the resistance of the
spring 14.

In the control of the temperature of the water,
it has been found that the current flowing
through the blades of the heater and the water
therebetween effects a rather rapid generation
of steam. It will be obvious of course that the
nearer the bottom of the receptacle the heater
is placed the longer it will take to collect suf-
cient steam in the upper end of the inverted
container to force the water therefrom due to
the fact that a greater quantity of steam must
be condensed before the temperature of the water
can be raised to a point at which the steam will
be given off at the level of the liquid. In other
words, if the heater is placed adjacent or even
with the surface of the water, the steam gen-
erated by the heater will be quickly liberated
since the amount of water to be heated before
the steam will begin to escape will be relatively
small compared to the quantity to be heated
when the heating unit is placed in the bottom of
the receptacle.

It will be seen therefore that if the heater is
made adjustable for movement up and down
within the receptacle, that the time required to

53 accumulate sufficient steam above the level of

the liquid in the inverted container to raise the
liquid to a level within the receptacle at which
it will start operation of the siphon can be con-
trolled and varied as desired. To this end the
heater ‘53 in the receptacle 28 is provided with
supporting parts 81 which are apertured to re-
celve the upstanding threaded rods 82 fixed upon
the bottom of the receptacle. The rods are pro-
vided with nuts 83 adjustable thereon to raise or
lower the supports 81 to position the heater §3
at the desired level within the receptacle.

The modification shown in Fig. 18 embodies a
single unitary heating device which can be used
for heating liquids for various purposes, sald unit
being adapted for use in laboratories, bath rooms
or wherever it may be desired to provide for a
relatively quick supply of hot water or other
liquid, This device comprises a receptacle 3ta
having a hinged cover 32a, the receptacle being
provided with an inverted container 33a from
which extends a vent pipe 34a having its upper

‘end terminating in a support 38a and closed by

the cover 32a after the receptacle has been filled
with liquid to a predetermined level as indicated
for example at 38a.

A multiple surface heater of the type shown
for example at 53 in Fig. 3 is disposed within the
receptacle, the heater and the parts for ralsing
and lowering it within the receptacie being the
same as those shown in Fig. 2, have been given
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the same reference numerals. The adjustable
strips of insulation 66 and 67 shown in Figs, 9
anid 10 are also shown In Fig. 18, being provided
for,the same purpose in both cases.

A siphon tube 50a has its short leg disposed
within the receptacle 3la, the longer leg of which
can be adapted for discharging the hot water or
liquid to any desired point. When the liquid is
delivered to the receptacle it will rise within
the inverted container 33a, and cause the air
to escape through the vent pipe 34a, which how-
ever will be closed by the cover 32a when the
latter is moved to closed position, whereby to
prevent the escape of steam from the inverted

container. .

The multiple surface heater 53 will serve both
as & means for heating the liquid and for closing
the circuit, the circuit connections not being
shown. However, if preferred, a switch corre-
sponding to the switch 51 of Figure 3 can be
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placed within the receptacle for controlling the

circuit if found advisable, Furthermore, an ad-
ditional heater can be positioned within the re-
ceptacle above the one shown, corresponding to
the heater 54 shown in Fig. 3, to increase the tem-
perature of the liquid if desired. It will be under-
stood that the modified heating device is entirely
automatic, the only operation required being that
of placing the required amount of liquid within
. the receptacle.

In order to start the machine the measuring
tank 34 is fllled and the contents of receptacles
27a, 28a, and 29a thereof discharged into the re-
ceptacles 21, 28, and 29, respectively. The pre-
wash water received by the intermediate recep-
tacle 21 will begin immediately to discharge
through the supply pipe 44 to the washing cham-
ber i4. The switch 87 in the receptacle 29 being
immersed within the liquid, will close the motor

- circuit, current flowing through the conductor
88, switch 57, conductor 88, motor 18, and back
through conductor 81. Current will also flow
through resistance 24, heaters 83 and 5§ in re-
ceptacles 28 and 29 respectively.

As soon as the water reaches a predetermined
level in the inverted container 29b, the upper
switch 58 therein will be closed, current flowing
through conductors 85 and 88, switch 56, conduc-
tors 89 and 90, electro-magnet 23 and conductors
81 and 81, thus energizing the magnet to effect
closing of the drain valve 20 to retain the pre-
wash water in the washing chamber {4. This
water serves to dissolve the soap or washing com-
pound, and being cooled by the walls of the wash-
ing chamber will soften the particles of food
adhering to the dishes, such for example as egg,
flour and other material which might become
baked on the dishes if hot water were first used
within the washing chamber.

As soon as steam is generated within the re-
ceptacle 28, it will collect in the upper portion
of the inverted container 28b, and will then be-
gin to force the water from the container where-
by to raise the level within the receptacle 28 to a
point at which to start operation of the siphon
58, which will deliver the main body of wash-
ing water to the supply conduit 44 for discharge

_ to the washiing chamber 14, where it will be mixed
with the small amount of pre-wash water therein
after the latter has been circulated by the im-
peller in contact with the dishes to effect soften-
ing of the food particles and other materials ad-
hering to the dishes. The main washing opera-
tion will then begin, and will continue until the
drain valve is opened.
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In the meantime, the multiple surface heater
55 within the receptacle 28 will serve to heat the
rinse water therein, steam being generated which
will collect in the upper end of the inverted con-
tainer 280 whereby to force the water from the
container to raise the level within the receptacle
29. As soon as the steam has forced the water
below the level of the switch 56, current will cease
to flow through the electro-magnet 23 which will
then become de-energized and allow the spring
22 to open the drain valve 20 to permit the wash
water to escape into the tank 25. As soon as
the water reaches the heater 54 the latter will
be included in the motor circuit and will afford
additional heating means. for the liquid substan-
tially at the level of its discharge from the re-
ceptacle.

At about the time the heater 54 becomes im-
mersed the rinse water in the receptacle 28 will
have reached the inlet end of the by-pass pipe
$ia through which a small amount of water will
flow to and through the supply pipe 44, and
into the washing chamber where it will serve as
a pre-rinse supply for washing out the soap-
syds and food particles which may have accumu-
lated in the lower portion of the chamber 14 but
without disturbing the soapy fllm or suds ad-
hering to the walls of the upper portion of the
chamber and the dishes, it being understood that
this will be done with the drain valve at open
position and with the motor circuit closed
through switch 57 to continue operation of the
impeller.

After the pre-rinse operation is completed, the
water will be raised to a level in receptacle 29 at
which it will start operation of the siphon 51
to withdraw the main supply of rinse water from
the receptacle. The rinse water is discharged
by the siphon tube into the small compartment
30 containing the switch units 58 and 59, at
which time the switch 58 will be closed to again
energize the electro-magnet 23 to effect closing
of the valve 20 for maintaining the rinse water
in the washing chamber, current then fiowing
through switch 57, conductors 82 and 983, switch
88, conductors 84 and 98, electro-magnet 23 and
conductors 91 and 87.

Switch 59 will also be closed by the water en-
tering compartment 30, current flowing through
switch 87, conductor 92, switch 89, conductor 85,
electro-magnet 60 and conductors 86 and 87.
Thus the electro-magnet 68 for releasing the
closure 13a will be energized whereby its arma-
ture will be moved from the position shown in
Fig. 11 to that shown in PFig. 12, at which it will’
be held during the final rinsing period. After
the main supply of rinsing water has been with-
drawn from the receptacle 29, there will still re-
main a certain amount of water in the small
container 64 within which the switch 57 is dis-
posed which will be sufficient to keep the motor
circuit closed and the motor running. .

At the same time the water within the small
containers 64, within which the switches 57 and
59 are disposed, will be sufficient to close said

switches so that the electro-magnets 23 and §0

will remain energized for the desired length of
time. When the water in the containers 84 has
boiled down to & level below the blades of the
switches therein, the motor circuit will be opened
and the electro-magnets 23 and 60 will become
de-energized at which time the drain valve 20
will be moved by the spring 22 to open position
and the armature 78 of magnet 60 released for
movement by the spring 19 to release the cover
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latch 12 whereby the springs 68 will raise the
cover to the dotted line position shown in Mg. 1
in order to provide for ventilation of the washing
chamber and proper drying of the dishes before
removing the same from said chamber.

It will be understood as previously stated, that
the adjustable resistance 24, in series with the
water heaters §3 and 85, is employed not only
to limit the current draw of the heaters when
waters of different degrees of conductivity are
used, but also to heat the drain pipe 18 to warm
or heat the water held therein during the wash-
ing and rinsing operations.

It will be understood that either hot or cold
water may be used in starting the machine, but
that if hot water is used the time required to
generate sufficient steam In the receptacles 28
and 29 to raise the liquid to a level at which to
start operation of the siphons will be consider-
ably reduced.

It will also be understood that where the ma-
chines are used in different localities having
water the conductivity of which varies, that the
current can be regulated accordingly by meatis
of the variable resistance indicated diagram-
matically at 24 in Fig, 15.

While the liquid contact switches shown in
Figs. 3 and 5 are provided primarily as circuit
controlling means they nevertheless constitute
electric heating devices which will serve to in-
crease or raise the temperature of the liquid by
reason of the discharge of the current there-
through and through the leaves of the heater.

By placing the leaves of the heater 54 in super-
imposed relation as shown in PFig. 3, the supply
of heat will be gradually increased as the level
of the liquid rises since the leaves will be suc-
cessively contacted by the liquid. PFurthermore,
by placing the heater 54 near the level of dis-
charge of the liquid from the receptacle 28, the
rinsing liquid can be delivered to the dish wash-
ing chamber at relatively high temperatures
which may be controlled or regulated by increas-
ing or decreasing the capacity of the heater.

It will be noted that the vent pipe 45 is ex-
tended a considerable distance within the in-
verted container 28b and it will be understood
that the liquid within the container will not rise
above the level of the lower end of the pipe by
reason of the air trapped within the upper por-
tion of the container, which cannot escape since
the pipe will be closed by the liquid when raised
to the level indicated in Fig. 2. It will be fur-
ther understood that the air trapped within the
upper end of the container will tend to expand
upon being heated by the liquid whereby to in-
crease the pressiure on the latter. When steam
is generated within the container the pressure
will be increased and the liquid raised to the
desired level within the receptacle 28,

The modification shown in Pig. 19 embodies a
liquid heating device or receptacle of a type
which may be substituted for the heating recep-
tacles shown in Figs. 1 to 5, inclusive, if desired.
The modified receptacle is indicated at 84a and
has a lquid supply pipe 85a which may be con-
nected with any suitable supply source such, for
example, as a8 water supply pipe having a valve
for controlling the flow of the water. Extending
from the receptacle is a discharge conduit 86«
adapted to be projected within the dish washing
chamber {4 and to deliver the liquid thereto
for circulation therein by the impeller 8.

Any desired number of liquid heating or cir-
cuit controlling devices of any preferred type
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may be disposed within the receptacle 84a for
heating and controlling the flow of the liquid,
one of such heaters being shown by way of ex-
ample at 8Ta in Fig. 19, which may be of the
liquid contact type shown in Figs. 1 to 5, in-
clusive, or of any preferred design.

It will be understood that lquid heating re-
ceptacles of the type shown in Fig, 19 may be
substituted for the receptacles 28 and 29 of Figs.
2 and 3 and provided with the same or corre-
sponding lquid heating and circuit controlling
devices for cooperation in heating and control-
ling the flow of the liquid and for energizing the
electro-magnets for controlling the operation
of the drain valve and latch means for the clo-
sure of the washing container. It will be further
understood that in such an arrangement the
siphon tubes will be omitted, but that a com-
partment corresponding to that shown at 38 in
Fig. 3 and Including the switches or circult con-
trol devices therein may be connected with the
receptacle 84a containing the rinsing lquid to
function in the manner and for the purpose pre-
viously described herein.

Furthermore, since with the modified type of
receptacle shown in Fig. 19 the liquid is dis-
charged directly to the washing chamber by the
pressure of the steam within the receptacles, they
may be located within the casing 10 below the
washing container or so arranged therein as to
permit the size of the casing to be reduced to a
minimum.

A self closing valve 88a is provided at the dis-
charge end of the supply pipe 85a which will be
automatically closed by the pressure of the steam
within the receptacle. The level of the liquid in
the receptacle 84a is indicated at 89a, it being
understood, however, that the quantity of liquid
placed within the receptacle may be varied as
desired and that the heating devices may be ad-
justed or placed at different levels within the
receptacles, as different conditions may require,

In the operation of the machine the compart-
ments of the measuring tank are first provided
with the desired quantities of pre~-wash, wash,
and rinsing water and upon swing the tank from
the position shown in Fig. 2 to that shown in
Fig. 1, the water will be discharged to the re-
ceptacles 27, 28, and 29, respectively, the pre-
wash water being preferably discharged by grav-
ity to the washing chamber 14 as shown along
line 100 of Fig. 20. Upon discharging the wash-
ing and rinsing water to the receptacles 28 and
28, respectively, the heaters 58 and 55 will begin
to heat the water therein, At the same time the
motor control switch 57 within the receptacle 29
will be closed by the water to start operation of
the motor and likewise the switch 58 will also be
closed by the water to permit the coil 23 to be-
come energized to effect closing of the drain
valve 28. The impeller {5 will then cir-

_ culate the cold or tepid pre-wash water within
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the washing chamber and mix it with the deter-
gent placed therein, the circulation of the mix-
ture in contact with the dishes serving to soften
and loosen the food or foreign particles adhering
to the dishes, and particularly the albuminous
materials which are difficult to remove when al-
lowed to dry on the dishes as diagrammatically
indicated between the line 100 and {81 of Fig.
20. At the completion of the period of circula-
tion of the pre-wash water the main supply of
wash water, under the pressure of the steam
generated within the receptacle 28, will be dis-
charged to the washing chamber and mixed with
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the pre-wash water and circulated in contact
with the dishes to wash the same as indicated at
line 181 of Fig. 20. At about the time the wash-
ing operation is completed the rinsing  water
within the receptacle 29 will be forced below the
switch 86 by the steam in the inverted receptacle
29b, thus de-energizing the magnet 23 for clos-
ing the drain valve and allowing the latter to be
opened by the spring 22 to permit the water to
discharge from the washing chamber as indicat-
ed between lines 101 and 102 of Fig. 20.

At about the time this operation is completed
the water within the receptacle 29 will be forced
upwardly therein by the pressure of the
steam to a level at which a small amount
of pre-rinse water will discharge through
the restricted by-pass 5ia to and through
the - conduit 44 to the washing chamber
where it will be discharged in contact with the
upper ends of the impeller blades at which time
the impeller is still being driven by the motor
as indicated at line 103 of Fig. 20. Due to the
relatively small amount of pre-rinse water per-
mitted to discharge through the by-pass 5ia and
its rather slow rate of discharge from the con-
duit 44, the greater portion of the water will be
acted upon by the upper ends of the blades of
the impeller and thrown off by the same in a
lateral direction within the lower portion of the
washing chamber only, whereby to effect dis-
charge of the soap-suds and food particles which
may have accumulated therein, it being under-
stood that at this time the drain valve is still
at open position. However, since the pre-rinse
water is not permitted to circulate within the
upper portion of the washing chamber the soap-
suds adhering to the walls thereof and to the
dishes will remain thereon and be taken up by
the main supply of rinse water which is dis-
charged by the impeller to all parts of the wash-
ing chamber with the drain valve in closed po-
sition.

By the time the pre-rinse operation is com-
pleted the steam in the receptacle 29 will have
raised the water to a level sufficient to start
operation of the siphon $1 which will then be-
gin to deliver the water to the compartment 30
for passage therethrough to and through the
conduits §2 and 44 to the washing chamber as
indicated at line 104 of Fig. 20. When the water
is discharged to said compartment it will close
the switches 58 and 59 therein to energize mag-
nets 23 and 80, respectively, the former for oper-
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ating the drain valve to close the outlet of the -

washing chamber and the latter for moving the
door-controlling armature 18 from the position
shown in Fig. 11 to that shown in Fig. 12 for ef-
fecting release of the latch for the door when
the final rinsing operation is completed, whereby
to admit air to the washing chamber to facilitate
drying of the dishes therein.

Upon delivery of the main supply of rinse
water to the washing chamber it will be circu-
lated therein by the impeller at which time the
soap-suds or film of soap adhering to the upper
walls of the washing chamber and to the dishes
will become mixed with the rinsing water and
circulated therewith in contact with the dishes
as indicated between lines 104 and 105 of Fig. 20.

After substantially all of the rinsing water
has been discharged from the receptacle 28 and
the compartment 30 to the washing chamber,
the motor will continue to operate for a short
period to complete the rinsing operation, the
motor switch during this time being kept closed

0
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by the small amount of water held within the
upper contalner 64 within which the switch Is
disposed. The switches 58 and 58 disposed with-
in the lower container 64, which serve to control
the magnets 23 and 60, respectively, are like-
wise kept closed by the wather therein during the
completion of the rinsing period. However, as
soon as the water has boilled down within the
switch holding containers 64, the motor will stop
and the magnets become de-energized to allow
the drain valve and door for the washing cham-
ber to be automatically opened by the springs
associated therewith as indicated at line 105 of
Fig. 20. :

Iclaim:

1. In washing apparatus, a container for the
washing liquid, means including an electric motor
for circulating the liquid within the container, a
receptacle in which to heat the liquid, said recep-
tacle having an outlet for the liquid connected
with the container, electric heating means within
the receptacle for heating a body of liquid therein
nermally below the level of said outlet to gener-
ate steam within the receptacle, means for main-
taining the steam in such relation to the liquid
as to cause it to exert pressure thereon sufficient
to discharge it through said outlet to said con-
tainer, and an energizing.circuit for said motor
and electric heating means, said hesting means
operating as a switch and being closed by con-
tact with the liquid within the receptacle.

2. In washing apparatus. a containe: for the
washing liquid, an impeller for circulating the
liquid within the container, an electric motor
for operating the impeller, a receptacle in which
to heat the liquid, a conduit for discharging the
liquid from the receptacle to the container, an
electric heater within the receptacle for heating
a body of liquid therein to generate steam, means
for maintaining the steam in such relation to the
liquid as to cause it to exert pressure thereon
sufficient to discharge the liquid through said
conduit to said container, said heater having
spaced contacts closed by the liquid, and an
energizing circuit for said motor in which the
heater is included. o

3. In washing apparatus, a container for the
washing liquid having an outlet, an impeller for
circulating the liquid within the container, an
electric motor for operating the impeller, a re-
ceptacle in which to heat the liquid, a conduit
for discharging the liquid from the receptacle to
the container. an electric heater within the
receptacle for heating a body of liquid therein to
generate steam, means for maintaining the
steam in such relation to the liquid as to cause it
to exert pressure thereon sufficient to discharge
the liquid through the conduit to the container,
said heater having spaced contacts closed by the
liquid, an energizing circuit for said motor in
which the heater is included, a drain valve for
said outlet, and an electro-magnet for operating
the valve. .

4. In washing apparatus, a container for the
liquid having an outlet, an impeller for circulat-
ing the liquid within the container, an electric
motor for operating the impeller, a receptacle in
which to heat the liquid, a conduit for discharg-
Ing the liquid from the receptacle to the con-
tainer, an electric heater within the receptacle
for heating a body of liquid therein to generate
steam, means for maintaining the steam in such’
relation to.the liquid as to cause it to exert pres-
sure thereon sufficient to discharge the liquid
through the conduit to the container, an ener-
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gizing circuit for said motor and heater, a drain
valve for sald outlet, an electro-magnet for oper-
ating the valve connected to the ¢ircuit, a closure
for the container, latching means for the closure,
and an electro-magnet for controlling the opera-
tion of the latching means connected to said
circuit.

5. In washing apparatus, a container having a

washing chamber, & receptacle for the washing .

liquid, a second receptacle for the rinsing liquid,
conduit means connecting sald receptacles with
the washing chamber, an electric heating device
within each of said receptacles for generating
steam therein, said devices including spaced con-
tacts closed by the liquid, means within each
receptacle for causing the steam to exert pres-
sure on the liquid to discharge the liquid through
the conduit means to the washing chamber, said
heating devices completing their respective oper-
ations in a predetermined sequence whereby the
rinsing liquid will be delivered to said washing
chamber at a predetermined time subsequent to
the delivery of the washing liquid thereto, an
impeller within the washing chamber, an electric
motor for operating the impeller, and means
forming an energizing circuit in which one of
said electric heating devices and said motor are
included.

6. In washing apparatus, a washing chamber,
a plurality of liquid holding receptacles, means
for heating the liquid within the receptacles,
means for conveying the liquid of the different
receptacles to the washing chamber at predeter-
mined intervals, means for circulating the liquid
within the washing chamber discharged thereto
from each receptacle, and means controlled by a
variation in the level of the liquid in certain of
the receptacles and operating at the expiration
of each period of circulation to effect discharge
of the liquid from the washing chamber.

7. In washing apparatus, a washing chamber,
a plurality of liquid holding receptacles, means
for heating the liquid within the receptacles,
means for conveying the liquid of the different
receptacles to the washing chamber at predeter-
mined intervals, means for circulating the liquid
within the washing chamber discharged thereto
from each receptacle, and means operating auto-
matically at the expiration of each period of cir-
culation to effect discharge of the liquid from the
washing chamber, said means including an elec-
tro-magnet and a circuit therefor having switch
means controlled by a variation in the level of
the liquid within certain of the receptacles.

8. In washing apparatus, a washing chamber,
a plurality of liquid holding receptacles, means
for conveying the liquid of the different recep-
tacles to the washing chamber at preretermined
intervals, means for circulating the liquid within
the washing chamber discharged thereto from
each receptacle, said means comprising an elec-
trically operated device having a circuit includ-
ing switch means disposed within one of the re-
ceptacles and closed and opened by the liquid
when it is at different predetermined levels there-
in.

9. In washing apparatus, a washing chamber,
a plurality of liquid holding receptacles, means
for conveying the liquid of the different recep-
tacles to the washing chamber at predetermined
intervals, means for circulating the liquid within
the washing chamber discharged thereto from
each receptacle, said means comprising an elec-
trically operated device having a circuit including

. switch means disposed within one of the recep-
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tacles and closed and opened by the liquid when
it is at predetermined levels therein, and means
operating automatically at the expiration of each
period of circulation to effect discharge of the
liquid from the washing chamber.

10. In washing apparatus, a washing chamber,
a plurality of liquid feeding receptacles, means
for conveying the liquid of the receptacles to the
washing chamber at predetermined intervals,
means for circulating the liquid of the different
receptacles within the washing chamber, said
means comprising an electrically operated device
having a clircuit including switch means disposed
within one of the receptacles and closed and
opened by the liquid when at different predeter-
mined levels therein, and means operating auto-
matically at the expiration of the different periods
of circulation to effect discharge of the liquid of
the different receptacles from the washing cham-
ber, sald last mentioned means Including an
electro-magnet connected to the circuit and a
plurality of switches for controlling the same con-
nected to said circuit, said switches being dis-
posed within certain of the receptacles and closed
and opened by the liquid when at different pre-
determined levels therein.

11. In washing apparatus, a washing chamber,
a plurality of liquid feeding recdptacles, means for
discharging the liquid of the receptacles to the
washing chamber at predetermined intervals,
means for circulating the liquid of the different
receptacles within the washing chamber for pre-
determined periods, said means comprising an
electrically operated device having a circuit in-
cluding an electric switch disposed within one of
the receptacles and closed and opened by the
liquid when at predetermined levels therein, and
means operating automatically at the expiration
of the different periods of circulation to effect
discharge of the liquid of the different receptacles
from the washing chamber, said last mentioned
means including a drain valve for the washing
chamber and also including an electro-magnet
connected to the circuit, and switches connected
to the circuit for controlling the operations of the
magnet, said switches being disposed in different
receptacles and each being closed and opened by

‘the liquid at different levels therein, the opening

of the different switches being timed to occur,
respectively, at the expiration of the different
periods of circulation.

12. In washing apparatus, a washing chamber,
a plurality of liquid feeding receptacles, electric
heaters therein, one disposed within each of the
receptacles for heating the liquid to a predeter-
mined temperature, means connected with the
receptacles for discharging the liquid therefrom to
the washing chamber at predetermined intervals,
electric means operable when energized to cir-
culate the liquid of the different receptacles with-
in the washing chamber for predetermined
periods, electric switch means closed and opened
by the liquid of one of the receptacles controlling
the operation of said electric means, and means
operating automatically at the expiration of each
period of circulation to discharge the hquld from
the washing chamber.

13. In washing apparatus, a washing chamber,
a plurality of liquid feeding receptacles, means
connecting the receptacles with the washing
chamber, electric heaters therein. said heaters
being disposed within certain of the receptacles
for generating steam therein under pressure suf-
ficient to effect discharge of the liquid from the
different receptacles at predetermined intervals




2,314,333

through said connecting means to the washing
chamber, electric means operable when energized
to circulate the liquid of the different receptacles
within the washing chamber for predetermined
periods, electric switch means controlling the
operation of said electric means closed and
opened by the liquid of one of the receptacles,
and means operating automatically at the ex-
piration of each period of circulation to dis-
charge the liquid from the washing chamber,

14. In washing apparatus, a container having
a discharge conduit, a plurality of liquid holding
receptacles, means for discharging the liquid of
the different receptacles to the container at pre-
determined intervals, means for circulating the
lquid of the different receptacles within the con-
tainer for predetermined periods, said means
comprising an impeller and an electric motor for
operating the same, an electric circuit for the
motor including switch means disposed within
one of the receptacles and closed and opened by
the liquid when at predetermined levels therein,
_ a heating coil for said discharge conduit con-
nected to the circuit, and means connected to
said circuit and operating automatically at the
expiration of each period of circulation to effect
discharge of the liquid from the container
through said conduit.

15. In washing apparatus, a washing chamber,
a closure for the chamber, latching means for
the closure, a plurality of liquid feeding recep-
tacles, means for delivering the liquid of the re-
ceptacles to the washing chamber at predeter-
mined intervals, means for circulating the liquid
of the different receptacles within the washing
chamber for predetermined periods, said means
comprising an electrically operated device having
a circuit including switch means disposed within
one of the receptacles and closed and opened by
the liquid when at predetermined levels therein,
means operating automatically at the expiration
of each period of circulation to effect discharge
of the liquid from the washing chamber, said
last mentioned means including an electro-mag-
net and a plurality of switches connected to said
circuit, said switches being disposed within cer-
tain of the receptacles and closed and opened by
the liquid when at different predetermined levels
therein, and means connected to and controlled
by sald circuit and operating automatically upon
completion of the washing operations to effect
release of said latching means,

16. A washing machine comprising a plurality
of feed receptacles, means for heating liquid in
said receptacles, a washing chamber, an im-
" peller in sald chamber, means for feeding liquid
from said receptacles to said chamber sequen-
tially automatically when the liquid in said re-
ceptacles has been properly heated, Hquid dis-
charge means for said washing chamber; and
means controlling operation of said discharge
means automatically in response to liquid condi-
tions in said receptacles.

17. In washing apparatus, a washing chamber,
a plurality of liquid feeding receptacles, electric
heaters therein, one disposed within each of the
receptacles for heating the liquid to a predeter-
mined temperature, means connected with the
receptacles for discharging the liquid therefrom
to the washing chamber at predetermined inter-
vals, electric means operable when energized to
circulate the liquid of the different receptacles
within the washing chamber for predetermined
periods, electric means operating automatically
at the expiration of each period of circulation to
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discharge the lquid from the washing chamber
and an electric switch means closed and opened
by the liquid in one of the receptacles controlling
the operation of one of said electric means.

18, In a dish washing machine, liquid-holding
means, heating means for said liquid-holding
means, means responsive to a rising temperature -
of one body of liquid in said liquid-holding means
for exerting a control on an operation of said
dish washing machine, means responsive to ris-
ing temperature of another body of lquid in said
Hquid-holding means to exert another eontrol on
said operation, and means utilizing liquid heated
In said liquid-holding means for washing dishes
in said machine,

19, In a washing machine, a washing chamber,
a liquid circulator for said chamber, a plurality
of liquid holding devices, heating means for said
devices, starting means for said circulator, means
dependent on the heating of liquid in one of said
devices for introducing liquid into said washing
chamber and exerting a control on a washing
operation. and means dependent on the heating
of liquid in another of said devices for terminat-
ing said washing operation.

20. In a washing machine, a washing chamber,
a liquid circulator for said chiamber, a plurality
of liquid holding devices, heating means for said

- devices, starting means for said circulator, means

dependent on the heating of liquid in one of said

.devices for introducing liquid into said washing

chamber and exerting a control on a washing
operation. and means dependent on the heating
of liquid in another of said devices for terminat-
ing said washing operation and initiating a sec-
ond washing operation in said chamber,

21. In a washing machine, a washing chamber,
a liquid circulator for said chamber, a plurality
of liquid holding devices, heating means for said
devices, liquid measuring means for said devices,
means responsive to the operation of said liquid
measuring means for initiating the operation of
said liquid circulator, means responsive to the
heating of liquid in one of said devices for intro-
ducing liquid heated in one of said devices into
said chamber and exerting a control on a wash-
ing operation, means dependent on the heating of
liquid in another of sald devices for terminating
said washing operation, introducing liquid heated
in one of said devices into said chamber, and
initiating a second washing operation.

22. In a washing machine. a washing chamber,
a liquid circulator for said chamber, a lquid
holding receptacle provided with a steam trap,
heating means for said liquid holding receptacle,
means responsive to the accumulation of steam
in said steam trap for discharging liquid from
said receptacle into said washing chamber, and
means responsive to the presence of liquid in said
receptacle governing the operation of said cir-
culator.

23. In a washing machine, & washing chamber,
operating means for effecting a washing opera-
tion in said washing chamber, a liquid holding
device, heating means for said device, means for
starting said operating means, and means de-
pendent on the heating of liquid in said device
for terminating the operation of said operating
means.

24. In an apparatus of the character disclosed,
a first liquid holding means, a second liquid hold-
ing means, means for heating liquid in both said
liquid holding means, control means responsive to
the heating of said first liquid holding means
for initiating an operation, contro] means re-
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holding means for terminating said first opera-
tion after a predetermined time and in..ating
a second operation.

25, In washing apparatus, a washing cham-
ber, liquid holding means, means for conveying
liquid from said liquid holding means to the
washing chamber, means for circulating the lig-
uid within the washing chamber discharged
thereto from said liguid holding means, said
means comprising an electrically operated device
having a circuit including switch means dis-
posed within said liquid holding means and closed
and opened by the liquid when it is at different
predetermined levels therein,

26. A washing machine comprising feed re-
ceptacle means, means for heating liquid in said
receptacle means, a washing chamber, means for
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ceptacle means to said chamber sequentially au-
tomatically when the liquid in said receptacle
means has been properly heated, liquid discharge
means for sald washing chamber, and means
controlling operation of said discharge means
automatically in response to liquid conditions in
saild receptacle means,

27. In a washing machine, a washing chamber,
8 plurality of liquid holding devices, heating
means for said devices, means dependent on the
heating of liquid in one of said devices for intro-
ducing liquid into said washing chamber and
exerting a control on a washing operation, and
means dependent on the heating of liquid in an-
other of sald devices for terminating said wash-
ing operation,

DONALD K. FERRIS.



