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5 Claims. (Cl. 134—37)

The present invention relates to control circuits {or
dishwashing apparatus, and more particularly to improved
contro! circuits of the character disclosed in Unmited States
Patent No. 2,624,352, granted on January o6, 1933, to
Douglas F, IHhan.

The dishwashing apparatus disclosed in the Illian pat-
euf mentioned comprises an upsianding vat of the front-
opening type provided with an inlet conduil adjacent to
the top thercof and a drain conduit adjaceni to the boi-
tom thereof, ithe inlet conduit being connected to a hot
water suoply system (a hot water storage tank, or the
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like), and the drain conduit being connecied to suitabie

drain plumbing.
wadait and biased nto a closed position and operative
agailnst its bias inio an open positian by an asscciated
501&1‘1u1d, and drain me chanism is arranged in the drain

onduit and biased into a draismung posiiion and operative
againgi its bias info a non- dra'ining pos'tion by an asso-
ciated solenoid. A motor driven impelier is arranged in
the bottom of the vat for the purpose of circulating wash
liguid therein; and a program control swiich is provided

for the purpcse of seleciively controlling the motior men-

tioned, as well as ihe iniet valve solenoid and the drain
mechanism solenoid, so as selectively to supply and to
retain In the vat the water irom the inlet conduit, and
otherwise to establisnh an automatic cycle of operation for
the washing apparatus. The program confrol switch is
manually operated by a manual dial from its off position
into its first control pesition, and is then automatically
operated by an associated electric timer motor from its
first control position through its other control positions
and back into its off position so as avtomatically to carry
out the cycle mentioned on a time basis.

In the cycle of this control circuit, when the prograr
control swiich is first operated from its off position into

its first control position, the inlet valve solenoid is ener- 7

gized, while the drain mechanism soienold 1s deenergized,
so that the water is supplied from the inlet conduit into
the vat and filushed therethrough into the drain conduit

An inlet valve is arranged in the inlset
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for a time interval of about 30 seconds so as to flush from

the hot water supply system preceding the inlet conduit

any cold or warm water thercin; then the drain mech-
anism soicnoid is energized for a time interval of about
45 seconds, whiie the inlet valve solenoid is energized,
so as to effect the accumulation of a first charge of wash
water in the vat; and then the inlet valve solenoid is de-
enargized, while the draimn mechanism solenocid 1s ener-
eized, so that the first washing of the dishes in the vat 1s
effected with the first charge of wash water mentioned,
the first washing time interval proceeding for about 330
seconds. |
While this cycle 1s entzrely satisfactory in the usual
instaliation of the dishwashing apparatus, it is subject to
the criticism that in an unusual instaliation, where there
i3 considerable piping in the hot water supply system
preceding the inlet conduit, all of the cold or warm wa-
ter therein may not be flushed through the vat in the 30
second time interval mentioned; whereby some of the
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the hot water supply system.

e 1
—r k.

2

4

first charga of wash waier accumulated in the vat is not

as hot as is desirable and as i3 subsequently availlable in
Tdow the extension of this
30 second time interval in the washing apparatus would
result in the wasting of considerable hot water from the
hot water supply system in the usual installation of the
washing appalatus |

Accordingly, it is a general obvject of the present 1n-
vention to provide a conirol circuit for dishwashing ap-
paratus of the character noted, that incorporates an
aitangement for iasuring the fiushing of cold or warm
water through the wvat from the hot water supply system
preceding the accumulation of the first charge of wash
water therein and without wasting any considerable
amount of hot water from the hot water supply system.

Another object of the invention is to provide an im-
proved control circuit for dishwashing apparatus of the
character noted, wherein the fiushing arrangement men-
fioned is governed by a thermal switch operatively asso-
ciated with the inlet valve so that the flushing step men-
tioned may be arrested directly in response to the supply
of hot water to the inlet valve. - ;

A Turther object of the invention is to provide an im-
proved control circuit for dishwashing apparatus of the
character noted, wherein the conirol of the inlet valve
for flushing purposes and for filling purposes is governed

over two corresponding multiple and independent circuits.

Further features of the invention pertain to the par-
ticular arrangement of the elements of the control circuit
for the dishwashing apparatus; whereby the above-out-
lined and additional operating Ieamms thereof are at-
fained. -

The invention, Lmh as to its organization and method
ol operation, together with further objects and advan-
tages thereof, will best be understood by reference to
the following specification taken in connection with the
accompanying drawings, in which:

Figure 1 is a front elevational view, partly broken
away, of dishwashing apparatus incorporating a control
circuit embodylnﬂ the present invention;

Fig, 2 is a vertical sectional view of the d1shwash1ng
apparatus, taken in the direction of the arrows along the
iine 2—72 in fig. 1;

Fig. 3 1s an enlarged fragmentary vertical sectional

view of the program control switch that is incorporated in

the control circuit of the dishwashing apparatus shown in
Figs. 1 and 2, certain of the elements of the program
confrol switch being diagrammatically illustrated; and

Fig. 4 1s a combined electric diagram of the elements
of the program control switch and the circuit control ar-

rangement incorporated in the dishwashing apparatus,

shown in Figs. 1 and 2, and diagrammatic time-sequence
chart of the operation of the elements of the program
control switch.

Referring now to Figs. 1 and 2 of the drawings, there

‘1s generally illustrated dishwashing apparatus 10 of the
character of that disciesed in the copending application of

Edgar 8. Stoddard, Serial No. 86,291, filed April 8, 1949,
now Patent No. 2,678,051, granted May 11, 1954, and
incorporating a control circuit embodying the features
of the present invention. The dishwashing apparatus 16

is of the gasketless-door-front-opening type including a

cabinet 11 housing a substantially vertically disposed vat
12, the cabinet 11 and the vat 12 having substantially
aligned front openings that are closed by a front door 13.
The front door 13 is pivotally mounted adiacent to the
lower edge thereof within the lower portion of the vat
12 and is movable between a substantially vertical closed
position and a substantially horizontal open position.
Also, the dishwashing apparatus 1§ comprises removable
rack structure, not shown, that is adapted to support
dishes and other utensils within the vat 12 for washing
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~ purposes, the rack structure being movable into and out
of the vat 12 through the front openings when the front
door 13 occupies its open position. An impeller 14 1s
arranged within the sump 15 formed in the bottom of
the vat 12 and is rotated by an associated electric oper-
ating motor 16 for the purpose of producing a washing
action within the vat i2 when the front door 13 oc-
cupies its closed position and wash liquid is contained 1n
the sump 15,

For the purpose of supplying wash liquid to the vat
12, there is provided an inlet conduit 17 connected to a
suitable source of wash liquid, such for example, as a
hot water tank, by intervening pipe, not shown. The
inlet conduit 17 communicates with the inlet port of an
inlet valve 18 of the solenoid controlled type; and the
outlet port of the inlet valve 18 communicates with a
conduit 19 that is connected to a spray device 20 ar-
ranged in a depression 2% formed substantially centrally
within the top wall of the vat 12. The inlet valve 13
is of the fast-opening, slow-closing type and is governed
by an associated dashpot so as to prevent water-hammer in
the plumbing communicating with the inlet condmt 17.
The inlet valve 18 is biased to its closed position; and
when the solencid 18’ thereof is energized, it is operated
against its bias into its open position in order that wash
liquid may be supplied from the inlet conduit 17 to the
spray device 2¢; whereby the wash liquid 1s sprayed
downwardly from the top of the vat 12 through the rack
structure, not shown, and accumulates in the sump 13.
Subsequently, when the solencid 18’ of the inlet valve
18 is deenergized, it moves slowly from its open posl-
tion back into its closed position in order to cut off
the supply of wash liguid from the inlet conduit 17 to
the spray device 29. |

More particularly, the inlet valve 18 is provided with a
casing 81 defining a valve chamber therein and having a
threaded opening in the side thereof that receives the
threaded casing 82 of a thermal switch 33 that is em-
ployed for a purpose more fully explained hereinafter.
As shown in Fig. 4, the casing 82 of the thermal switch
83 is hollow and houses an expansible bellows 84
arranged in gcod heat exchange relation with the water
contained in the valve chamber defined in the casing
81 of the inlet valve 18; which expansible bellows &4 car-
ries a contact bridging member 85 that controls an as-
sociated pair of contacts. In the arrangement, the bellows
84 is contracted to move the bridging member 85 into 1is
closed circuit position, when the water in the valve chani-
ber of the inlet valve 18 is cold or merely warm; where-
as the bellows 84 is expanded to move the bridging mem-
ber 85 into its open circuit position, when the water in the
valve chamber of the inlet valve 18 is hot or at a pre-
determined relatively high temperature. The purpose of
the thermal switch 83 and the control exercised thereby
are explained more fully hereinafter in conjunction with
the automatic cycle of the dishwashing apparatus 19.

For the purpose of conirelling the retention of wash
liquid in the sump 15, there is provided drain mechanism
22 of the solenoid controlled type. The drain mechanism
22 comprises a fiexible conduit or hose 23, one end of
which communicates with a drain fixture 24 provided in
the lower portion of the sump 15, and the other end of
which communicates with a drain conduit 25 that is con-
nected via a trap, not shown, to associated drain plumb-
ing. The flexible hose 23 is biased into its lower or drain-
ing position in order to place the interior of the sump i3
into draining communication with the drain conduit 25
so that any wash liguid accumulating in the sump 15
runs through the flexible hose 23 into the drain conduit
25; and when the solenoid 22’ thereof is energized, the
flexible hose 23 is elevated against its bias into ifts upper
or non-draining position in crder to .cut off the draining
communication between the interior of the sump 15 and
the drain conduit 25 so that wash liquid may be retained

in the sump 15. Subsequently when the solenoid 22’ is
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deenergized, the drain mechanism 22 is returned from its
non-draining position back into its draining position.
For the purpose of effecting drying of the dishes and
other utensils supported by the rack structure, not shown,
within the vat 12, there is provided a heating unit 26 that
is preferably of the sheathed resistance conductor type.

‘The heating unit 26 is disposed in the lower portion of

the vat 12 in surrounding relation with respect {o the im-
peller 14 so that air blown by the blades of the rotating
impellers 14 contacts the heating unit 26 and then moves
upwardly into the vat through the dishes and other uten-
sils supported by the rack structure mentioned.

The lower portion of the front door 13 carries a
detergent cup 29 opening toward the interior of the vat
12 and adapted to receive a charge of detergent. Pref-
erably the detergent that is employved in the dishwashing
apparatus 10 is of the type sold under the trade name
“Calgonite” that comprises about 40% sodium hexa-
metaphosphate and 60% sodium metasilicate.

For the purpose of effecting coordinate operation of
the operating motor 16, the inlet vaive 18, the drain
mechanism 22 and the heating unit 28, so that a wash-

ing cycle, including predetermined flushing, spraying,

washing, rinsing and drying steps is carried out, a pro-
gram controller or control switch 39 is inccorporated in
the dishwashing apparatus 1@, the program control swiich
39 being arranged in the upper left-hand front portion
thereof and disposed between the adjacent left-hand side
of the cabinet 11 and the adjacent left-hand side wall
of the vat 32. Of course, the program control switch
39 is arranged exteriorly of the vat 12 and is appropri-
ately wired in a circuit control network including the
operating motor 16, the sclenoids 18" and 22’, the heat-
ing unit 26, a measuring coil or relay R40, a door switch
S41 and the thermal switch 83. As indicated in Fig. 2,
the door switch S41 may be carried adjacent to the
front lower portion of the upsianding ledge disposed ad-
jacent to the front cpening provided into the vat 12
and in cooperating relation with the front door 13. More
particularly, when the front door 13 is respectively moved
into its closed and open positions, the docr swiich S41
is respectively operated into its closed and open positions.
Finally, the circuit network includes a source of current
supply that may be of 115-volts, 60 cycle, single-phase
A. C.

As best shown in Figs. 1 and 3 the program control
switch 30 is of the combination manual and timer con-
trolled type and comprises a front supporting plate 51
that is carried by the cabinet 11 rearwardly of the ex-
The front plate 5% 15 pro-
vided with a casing 52 detachably secured thereto, as

well as a supporting bracket 53. A first rotatable shaft -

54 is suitably journalled within the front plate 51 and
in the bracket 83 and projects forwardly through a hole
provided in the front wall of the cabinet 11 to the ex-
terior. A manual control knob 55 is removably secured
to the extreme front end of the shaft 54 and carries a
pointer 56 that ccoperates with a trim ring 57 secured
upon the outer surface of the front wall of the cabinet
11. The trim ring 57 carries indicia cooperating with
the pointer 86 and including the “off” index 58 and the
“on” index 39. Also the program coatrol switch 3%
comprises a second rotatable shaft 60 and a stub shaft
61. The stub shaft 61 is suitably journalled in the front
plate 51 and in the bracket 53; and the second shaft
60 constitutes a sleeve journalled on the stub shaft 61.
The shafts €9 and 61 are disposed above the shaft 54
and carry a friction clutch indicated at 62. The deiails
of the friction clutch 62 are not shown, but the adjacent
face plates thereof are urged into frictional engagement
with each other and are respectively rigidly secured to
the shafts 60 and 61 for a purpose more fully explained
hereinafter. The shafts 54 and 69 are interconnected

by speed-change gearing including two meshed pinions

5 63 and 64 respectively rigidly secured thereto. The
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pinion 63 secured to the shaft 54 has precisely N times
as many teeth as the pinion 64 secured to the shaft 69,
where N equals to 3. Accordingly, the gearing effects a
1:3 speed ratio between the shafts 54 and 69; whereby
one revolution of the shaft 54 effects three revolutions of
the shaft 60 and one revolution of the shaft 60 eifects 43

revolution of the shaft 54. Further, the program control

switch 30 comprises a timer motor unit 65 of the electro-
responsive type that is carried by the bracket 53. The
timer motor unit 65 comprises a motor proper 66 of the
single-phase, 115 volts, 60 cycle, A. C., syachronous iype,
and preferably of the “Telechron” type, and a gear box
67 housing the usual speed reduction gearing, the speed
reduction gearing housed within the gear box 67 intercon-
necting the stub shaft 61 and the motor proper 66. The
gearing within the gear box 67 is so constructed and ar-
ranged that when the motor proper 66 is energized from
the 115 volts 60 cycle A. C. source the stub shaft &1 is
rotated at a speed of precisely three revolutions per hour.

In view of the foregoing description of the program
conirol switch 30, it will be understood that the shaft
54 may be manually rotated by the manual control knob
55 in order to effect rotation of the shaft 6§ through
the gearing 63—&4; however, this rotation of the shait 66
is not 1mparted to the stub shaft 61 directly connected
by the gearing in the gear box 67 to the motor proper
66, the friction clutch 62 accommodating relative rotation
between the shaft 60 and the stub shaft 61 by slipping ac-
tion. On the other hand, when the motor proper 66 is
energized, the stub shaft 61 is rotated at three revolutions

per hour through the gearing in the gear box 67 and

drives the shaft 69 through the friction clutch 62 at the

speed noted. The consequent rotation of the shaft ¢ at

three revolutions per hour effects rotation of the shaft 34
at one revolution per hour by virtue of the interposed gear-
ing 64-—&3. Accordingly, operation of the motor proper
66 is normally effective to rotate the shaft 69 at three
revolutions per hour in the counterclockwise direction
and to rotate the shaft 54 at one revolution per hour in the
clockwise direction, as viewed In F:l.g 1. The shaft 54
comprises an “off” position and an “on” posiiion respec-
tively corresponding to the “off” and “on” indicia 55 and

9,710,010
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incident to one complete revolution of the shaft 54, as a

consequence of the gearing 63—964 inierconneciing the

shafts 54 and 62. Two insulating cams respectively indi-
cated at Ci and C2 are rigidly secured to the shaft 54 and

"respectively cooperate with two sets of swiich Springs
diagrammatically illustrated at SI and SZ. Similarly,

three insulating cams respectively indicated at C3, C4 and
ChH are rigidly secured to the shaft 66 and respectively co-
operate with three sets of switch springs dLaﬂrammaucally
illusirated at 83, 84 and S5.

The construction and arrangement of the program con-
trol switch 3% 1s disclosed and claimed in the copending

- application of Douglas F. Iilian, Serial No. 247,866, filed

2{)

'Sepiember 22, 1951, now Pateni No, 2,658,589, granted

February 9, 1954.

'The connection and arrangement of the control network
for the various elements of the dishwashing apparatus 10
will best be understcod by reference to Fig. 4, wherein
there 15 illustrated diagrammatically both the elements
previously mentioned, as well as a time-sequence operating
chart therefor, indicating the coordinate controls exercised
by the cams C1I to C5, inclusive, upon the associated sets
of switch springs S1 to S5, inclusive. In the circuit net-

- work, it is assumed that the negative line conductor 71

25
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59 respectively carried by the trim ring 57 and cooperat-

ing with the pointer 56 provided on the manual control

knob 55. 1In the arrangement the “on” 1ndex 39 1s dis-
posed slightly more than 60 degrees in the clockwise di-
rection from the “off” index 58 so that when the manual

control kncb 55 is grasped and rotated in the clockwise

direction through this angle slightly greater than 60
degrees, the pointer 56 is moved from its ncrmal posiiicn
cooperating with the “off” index 58 into an advanced posi-
tion cooperating with the “on” index $9. As explained
more fully hereinafter, the motor proper 66 is energized
at this time, whereby the stub shaft 61 and the shaft &9

are driven at the previously noted speed in the counter-

clockwise direction effecting further rotation of the shaft
54 in the clockwise direction. Specifically, the shaft 54
is further rotated at the speed of one revolution per hour
from its “on” control position in the clockwise -direction
back into its “off” control position, whereby the pointer
56 carried by the manual control knob 55 again co-
operates with the “off” index 58 prowvided on the trim
ring §7. Thus, it will be understood that afier the shaft
54 is rotated from its “off” control position into its “on”
control position in the clockwise direction by the manual
control knob 55, it is automatically rotated further in ihe
clockwise direction back into its “off”’ control position
by the motor proper 66 in a time interval slightly less
than 50 minutes. Further, the shaft 54 comprises a pre-
pare position and a plurality of control positions angu-
larly disposed between its “on” position and its “off”. posi-
- tion through which it proceeds sequentially as it is rotated
in the clockwise direction. Also, the shaft 63 comprises
a prepare position and a pluorality of angularly disposed

control positions through which 1t proceeds three times

of the source ¢i current supply is connected to ground po-

tential and that the positive line conductor 72 of the

source of is insulated from
potential.

When the dlshwashmg apparatus 10 1s at rest, the

current supply ground

manuzal control knob 55 occupies the posttion iilustrated in
I1g. 1, whereby the pointer 56 cdrriﬂd by the manual con-

LY Arte- b

trol knob 55 registers with the legend “oif” carried by the
trim ring 57 and the shaft 54 occuplas its normal “off” posi-
tion and the shaft &9 occupies its normal poqmoz}
time the cam C1 governs the set of switch springs 81 to
effect opening of the contacts X and Y; while the cam C2
governs the set of switch springs S2 to effect opening
of the contacts 1 and 2 therecof. Similarly, the cam C3
governs the set of switch springs S3 to effect respective
ciosing and opening of the contacts 1 and 2 thereof; the
cam C4 governs the set of switch springs S4 to eﬂ’e(,t
closing of the contacts thereof; and the cam C5 governs the
set of swifch splmfrs S5 to effect opening of the contac

- thereof.

ot |
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75

position.

Considering now the cycle of operation of the dish-
washing apparatus 10, the person loads the dishes and
other utensils into the rack structure, not shown, and
moves the rack structure into the vat 12, and then places
a charge of detergent into the detergent cup 28. The

person then moves the door 13 from its open position

into its closed position effecting clesure of the door switch
€1, and then rotates the manual control knoh 55 in the
clockwise direction from its “off” position into its “on”
When the manual conirol knob 35 1s thus ro-
tated in the clockwise direction the shaft 34 is rotated in
the clockwise direction and the shaft 8¢ is rotated in the
counterclockwise directicn. In Fig. 4, the elements of
the program control swiich are diagraramatically illus-
trated: and entirely for the purpose of faciiitating the de-
scription of the time-sequence of operation of these ele-
ments, and without reference to the actual structure
thereoi, the peripheries of the contrel cams C1 to C8, in-
clusive, are developed along parallel horizontal lines,
and are assunied to be movable, in their cycle of open- |

> tion, toward the left with respect to the associated rela-

tively stationary sets
tively.

of switch springs Si to S5, respec-
During this preliminary rotation of the shaft 54

~in the cloeckwise direction from its “off” position into its

on’” position, the contrel cams C3 and 4, respectively
operate the sets of switch springs S3 and S4; however, -
without effect since the set of swiich springs S2 retains
both of the contacis 1 and 2 in their open positions: this
ineffective operaticn of the seis of switch springs S3 and
5S¢ by the respectively associated cams C3 and C4 being
brought about by virtue of the fact that the shaft 60 is

At this
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rotated slightly greater than 180 degrees while the shaft
54 is rotated slightly greater than 60 deﬂmﬂs In Fig. 4, the
ineffective controls of the cams C3 and C4 with respect to
the sets of switch springs S3 and S4, respectively, are in-
dicated in dotted lines on the left-hand side and on the
right hand side of the effective control thereof, indicated
in solid lines, as explained more fu]lv hereinafter. When
the shaft 54 is rotated into its “on” position, slightly over
60 degrees in the clockwise direction from its “off” posi-
tion, the cams C1 and C2 respectively operate the seis
of switch springs S1 and S2. Specifically, at this time, in
the set of switch springs S1, the lowermost spring engages
the highest portion of the cam C1 effecting closure of the
contacts X and Y; and in the set of switch sp1111ﬁ<; 52, the
intermediate spring engages the lowest portion of the cam
C2 effecting closure of the contacts 1. Also, at this time,
in the set of switch springs S3, the intermediate spring en-
gages the low portion of the cam C3 effecting respective
closure and opening of the contacts 1 and 2; and 1in the
set of switch springs S4, the upper spring engages ihe
high portion of the cam T4 effecting opcaning of the
associated contacts. In the set of switch springs 81, when
the contacts Y are thus closed, a direct circuit 1s com-
pleted for initiating operation of the operati ing motor 16;
this circuit extending from the conductor 72 via the d001
switch 541, the conductor 73, the cperating motor 16,
the conductor 76, the contacts 1 of the set of swiich
springs 53, the conductor 74 and the contacts Y of the
set of switch sorings Si to the conductor 71. Alsoc, in the
set of switch springs Si, when the confacts X are thus
closed, a circuit is completed for initiating operation of
the timer motor 6&; this circuit extending from the
conductor 72 via the door switch S41, the conductor 73
the timer motor 6§, the conductor 75 and the contacts
X of the set of switch springs S1 to the conductor 71.
Upon operating, the operating motor 18 rotates the 1m-
peller 14 in the counterclockwise direction, as viewed
from the top of the vat ¥2. Upon operating, the timer
motor 66 rotates, through the gearing 1a the gear box &7,
the stub shaft 61 in the counterclockwise direction; where-
by the shaft 60 is rotated in the counterclockwise direc-
tion through the friction clutch 62, effecting continucd ro-
tatlon of the shaft 54 n the clormwz e direction from ifs

” position by virtue of the gearing 63—64. Finally,
the cam 5§ operates the set of switch springs 53, the lower
spring engaging the high portion of the cam C5 closing
the contacts thereof so as toc complete an auxiliary cir-
cuit for energizing the inlet valve solenoid 1%’, this circuit
extending from the cenductor 72 via the m:}ﬁr switch

S41, the conductor 73, the contacts 1 of the set of switch

springs 82, the conducter 77, the inlet valve solenoid
i8’, the contacts 41 of the measuring coil R48, the con-
ductor 79, the bridging member 85 and a&.smnted COn-
tacts, the conductor 86, the contacts of the set of s wich
springs S5, the conductor 74 and the contacts Y of th

set of switch springs S1 to the conductor 71. Accmd-
ingly, the inlet valve soclencid 18
auxiliary circuit effecting operation of the inlet valve 1%
into its open position; whereby water is supplied from
the inlet conduit 17 to the spray device 28, the water
passing through the valve chamber in the casing 81 ot
the inlet valve 18 that.is arranged in good heat exchange
relationship with the casing 82 of the thermal switch s3.
At this time, it is assumed that the water thus supplisd
through the casing 81 of the inlet valve 18’ is below the
predetermined relatively high temperature prevwnqu
mentioned, so that the thermal switch 83 occupies its
closed position, as prev musly noted. The water sbrays
downwardly from the spray device 28 through the dishes
supported by the rack structure, not shown, and accumu-
lates in the sump 15. This water drains from the sump

15 through the drain mechanism 22 in its draining posi-
tion and thence into the drain conduit 25. This arrange-
ment insures that any cold or merely warm water in the
piping disposed between the iniet conduit 17 and the

1s energized via its
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hot water supply system (the hot water storage tank)
is flushed therefrom preceding the active control cycle
of the dishwashing apparatus 18. As time proceeds, the
cold or merely warm water mentioned is flushed from
the piping noted; whereby the water entering the casing
81 of the inlet valve 18 is at the predetermined relatively
high temperature previously mentioned; whereby the bel-
lows 84 1s expanded effecting operation of the bridging
member 85 to disengage its associated contacts so that
the thermal switch 83 is operated into its open circuit
position to interrupt the auxiliary circuit for energizing
the inlet valve solenoid 18’ in order to bring about the
return of the inlet valve 18 slowly back into its closed
position under the contrcl of the associated dashpot.

After an elapsed time interval of approximately 0
seconds, the lower spring of the set of switch sprmgs S5
disengages the high portion of the cam C5 effecting
opening of the contacts therecof and the consequent open-
ing of another point in the auxiliary circuit for energizing
the inlet valve solenoid 18’. Also at this time, in the set
of switch springs S3, the intermediate spring engages
the high portion of the cam C3 effecting opening of the
contacts 1 and closing of the contacts Z thereof. When
the contacts 1 of the set of switch springs S3 are thus
opened, the previously-traced direct circuit for energiz-
ing the operating motor 16 is interrupted; and a normally
completed shunt, including the conductors 74 and 76,
for short-circuiting the measuring coil R40 is interrupted;
whereby the measuring coil R40 is inserted in series cir-
cult relation with the cperating motor 16. 'This series
circuit for the operating motor 16 and the measuring
coil R40 extends from the conductor 72 via the door
switch S41, the conductor 73, the operating motor 18, the
conductor 76, the measuring coil R48, the conductor 74
and the contacts Y of the set of switch springs St to the
conductor 71. Accordingly, the measuring coil R4 is
now energized in series circuit relation with the operating
motor 1¢ and meters the current drawn by the operating
motor 16, which current is not excessive at this time, since
the operating motor 16 has already had an opportunity to
gain full speed and there i1s no wash liquid in the sump
15 in the vat 1Z. In passing, it is noted that the measur-
ing coil R40 is of the marginal type and is not operated
to open its centacts 41 when light currents are drawn
by the operating motor 16, as explained more fully here-
inafter. -

Also, 1 the set of switch springs S3, when the contacts
% are closed, a main circuit is completed for energizing
the inlet valve solenoid 18’; this circuit extending from
the conductor 72 via the door switch S41, the conductor
72, the contacts 1 of the sei of switch springs SZ, the con-
ductor 77, the inlet vaive solenoid 18’, the contacts 41

of the measuring coil R49, the conducior 79, the contacts

Z of the set of switch springs 83, the conductor 74 and
the contacts Y of the set of switch springs S1 to the con-
ductor 71. When the inlet valve solenoid 18’ is thus
energized via its main circuit, the inlet valve 18 is again
operated to its open position, as previously explained;
whereby hot water is again supplied from the inlet conduit
17 to the spray device 20 and thence sprayed downwardly
through the dishes supported by the rack structure, not
shown, and accumulates in the sump 18, Again the water
drains from the sump 15 through the drain mechanism
22 and thence into the drain conduit 25. However, at
this time the water is hot, since any cold or merely warm
water has been previously flushed from the system, as ex-
plained above. Some of the water in the sump 15 may
be caught and flushed upwardly and outwardly through
the dishes supported by the rack structure, not shown,
by the blades of the impeller 14, although this action is
not considerable st this time, since the drain mechanism
22 occupies its draining position. Accordingly, the dishes

supported by the rack structure, not shown, in the vat 12

are subjected tc a first hot water spray step that is car-
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ried out through a time interval of approximate}y 30)
seconds.

At the conclusion of this first spray step the upper
spring of the set of switch springs S4 engages the low
portion of the cam C4 closing the associated contacts and
completing a circuit for energizing the drain mechanism
solenoid 22'; this circuit extending from the conductor
72 via the door switch S41, the conductor 73, the con-
tacts 1 of the set of switch springs S2, the conductor 77,
the drain mechaunism solenoid 22’, the conductor 78, the
contacts of the set of switch springs S4, the conductor
74 and the contacts Y of the set of switch springs S1 to
the conductor 71. When the drain nmechanism solenoid
22" 18 thus energized the drain mechanism 22 is operated
into 1ts non-draining positicn; wihereby the water ac-

cumulating in the sump 15 is retained therein after the

adjacent section of the flexible conduit 23 is first filled
with the water. At this time the 1nlet valve 18 still oc-
cupies iis onen positian and the operating motor 6 is

runming. Accordingiy, the hot water sprayed through the |

rack structure, not shown, from the spray device 29 ac-
cumulates 1n the sump 13, since the drain mechanism 22
occupies its non-draining position.  fhe water accamu-
lating in the sump 15 of the vat 12 is caught by the blades
of the impelier 14 and is flung upwardly and outwardly
through the rack structure, not shown, and the dishes
supporied thereby agams:. the walls of the vat 12 and
the door 13 and again returns to the sump 15, The water
as 1t is flung upwardly and outwardly has a generally ro-
tary motion in the couaterclockwise direction, as viewed
irom the top of the vat iZ, since the irapelier 14 is ro-
tated in this direction, as previously noted.

The snpply of hot water from the spraying device 23
confintes and as the guantity of water accumulatin ng in
the sump 15 increases, the load imposed upon the im-
pelier 14 and consequenily upon the operating moior 16
15 gradually increased; whercby the current traversing
the cperating motor 16 and the measuring coil R4§ is
oradualiy increased. When a predetermined guantity of
water accumulates in the sump 15, a corresponding pre-
deteimined load is imposed upon the operating motor
i6: whereby the current traversing the operating motor
16 and the measuring coil R48@ reaches a predetermined

value. When this current traversing the measuring coil
I 4% reaches the predetermined value mentioned 1ndicat-
ing that the vat 12 now contains a full and predetermined
quantity of water, the measuring coil R49 effects open-
ing of its contacts €1, since the measuring coil BE48 is of
the marginal type, as previously noted. When the con-
tacts 41 are thus opened, the main circuit for energizing
the inlet valve solencid 38’ is interrupted; whereby the
inlet valve 18 is slowly returned to its closed position
under the control of the associated dashpot. Shortly
thereafter, the inlet valve 18 is completely closed cutting
off the supply of hot water from the inlet conduit 17 to
the spray device 29.

Apr:a roximately 45 seconds aﬂer the dram mechanism

27 is operated into its non-draining position, the inter-

mediate spring of the set of switch springs S3 engages
the low portion of the cam C3 opening the contacts 2 and
reclosing the contfacts 1. When the contacts 2 of the
set of switch springs 83 are thus opened, another point
in the main circuit for energizing the inlet valve solenoid
18’ is mterrupted; and when the contacts T of the set
of switch springs 53 are thus closed, the path for short-
circuiting the measuring coil R40 is again complete,
together with the direct circuit for operating the operat-
ing motor 16. Accordingly, the measuring coil R4{ 1s
denmlglzed bringing about reclosure of 1is contacts 44,

however, without effect at this time, since the contacts 2
of the set of switch springs 53 are open. The arrange-
ment above described provides a timed control for effect-
ing the deenergization of the inlet valve solenoid 18" and
the consequent return of the inlet valve 18 to its closed

position in the event this result has not already been

|

10

)

20

o
Ot

10
birought about by opening of the contacts 41 as a conse-
quence of operation of the measuring coil R49 within the
45 seconds period mentioned.

‘The first washing step continues for a total time of
approximately 330 seconds following the operation of
the drain mechanism 22 into its non-draining position,
and within this time interval and in response to the
accumulation of a predetermined quantity of water in
the sump 15, the charge of detergent contained i the
detergent cup 29 is introduced into the water, in order
that the first washing step may be effective to remove
grease and other for'eign materials from the dishes sup-
ported by the rack structure, not shown. The arrange-
ment for introducing the detergent is disclosed in the
copending application of Forrest A. Walker, Serial No.
57,448, filed October 30, 1948, now Patent No. 2,657,697
granied November 3, 1943, and is based upon the accum-
ulation of a predetermined quantity of water in the sump
15, whereby the water accumulating in the sump 15 is
flushed or washed into the detergent cup 29 carried by
the 1nner wall of the door 13 causing the detergent to

_be washed into the body of water contained in the vat

12. This introduction of the detergent into the water

'13 accomplished shortly following the operation of the
drain mechanism 22

into its non-draining position so
that the detergent is present in the water during a sub-
stantial part of the time interval of the first washing step.

At the conclusion of the first washing step the upper

spring of the set of swiich springs S4 engages the high

portion of the cam C4 opening the associated centacts
and interrupting the circuit for energizing the drain
mechanism solenoid 22'; whereby the drain mechanism
% 1s returned into iis draining pmitian At this time
the water and the carried detergent drain from the sump

15 into the drain conduit 25. The water contained in

the sump 153 is drained in a very short interval of time;
and appmumately 43 seconds after the drain mechanism

22 1s operated into its draining position, the intermediate

spring of the set of switch springs S3 engages the high
portion of the cam C3 again opening the contacts 1 and
reclosing the contacts 2. When the contacts 1 are thus
cpened, the measuring coil R4§ is again inserted in series
with the operating motor 16; and when the contacts 2
are reclosed, the inlet valve solenoid 18’ is again ener-

gized via ifs main circuit; all in the manner previously

explained. At this time the inlet valve 18 is operated
to its open position effecting the supply of hot water

from the liquid supply conduit 17 to the spray device 29:

o0

whereby the dishes supported by the rack structure, not
shown, are again sprayed with hot water and the water

~accumulating in the sump 15 drains through the drain

mechanism 22 in its draining position and thence into

- the drain conduit 25. This second spray step is carried
- out for a time mLelvﬂ of appm}umately 10 seconds;
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whereupon the upper spring of the set of switch springs
S4 engages the lower portion of the cam Cd4 reclosing

the associated contacts and effecting reenergization ofi

the drain mechanism solenoid 22’. The drain mechanism
22 is again operated into its non-draining position causing
the water to be retained in the sump 15, initiating a sec-
ond washing step.

The second washing step proceeds in mﬂ- manner of

the first washing step described above; whereby the inlet

valve 18 1s subsequently operated back into its closed
position, under the load control of the measuring coil

R48, or under the time conirol of the cam C3 and the

- associated set of switch springs 83; all in the manner

70

15

previgusly explained.

In any case, after a time interval
of approximately 45 seconds following opsration of the
drain mechanism 22 into its non-draining position, the
intermediate spring of the set of switch springs S3 en-
gages the low portion of the cam C3 opening the contacts
2 and closing the contacts 1 in order nositively to insure
deenergization of the inlet valve solencid 18" and shori-

circuiting of the measuring coil R48, At this time the
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inlet valve 18 occupies its closed position and the drain
mechanism 22 occupies its non-draining position; whereby
the second washing step continues in the manner previous-
Iy explained. The second washing step continues for a
time interval of approximately 330 seconds following
operation of the drain mechanism 22 into its non-arain-
ing position; whereupon the upper spring of the set of
switch snrings S4 engages the high portion of the cam
C4 opening the associated contacts and effecting de-
energization of the drain mechanism solenoid 22’ and
the conscquent operation of the drain mechanism 22 mto
its draining position.

The water accumulated in the sump 15 is drained into
the drain conduit 25 in the manner previously explained
in a very short time interval; and approximateiy 45 seconds
after the drain mechanism 22 is operated into its draining
position, the intermediate spring of the set of swiich
springs S3 engages the high portion of the cam 3 again
opening the contacts 1 and reclosing the contacts 2.
Opening of the contacts 1 effects reinsertion of the meas-
uring coil R40 in series with the operating motor 16; and
reclosure of the contacts 2 effects reenergization of the
inlet valve solenoid %8’ via its main circuit. The inlet
valve 18 is again operated to its open position in order
to initiate a third hot water spray step. The hot water
supplied from the liguid supply conduit 17 to the spray
device 20 is sprayed through the dishes supported by the
rack structure, not shown, and is drained from the sump
15 into the drain conduit 25. This third spray step con-
tinues through a time interval of 10 seconds following
operation of the inlet valve 18§ into its open position;
whereupon, the upper spring of the set of switch springs
S4 reengages the low portion of the cam C4 reclosing
the associated contacts and the circuit for energizing the
drain mechanism solenoid 22’. The drain mechanism 22
is operated to its non-draining position in order again to
cause the water to accumulate in the sump 15, initiating
a first rinsing step.

The first rinsing step proceeds in a manner substantially
identical to the first washing step described above; whereby
the inlet valve 18 is subsequently operated to its closed
nosition, under the load centrol of the measuring coil R4,
or under the time control of the cam C3 and the associated
set of switch springs S3; all in the manner previously
explained. In any case, after a time interval of approxi-
mately 45 seconds following operation of the drain
mechanism
mediate spring of the set of switch springs 53 engages
the low portion of the control cam C3 effecting opening
of the contacts 2 and closing the contacts 1 in order

positively to insure deemergization of the inlet valve

sglenoid 18" and short-circuiting of the measuring coil
R4€. At this time the inlet valve 18 occupies its closed
position and the drain mechanism 22 occupies its non-
draining position; whereby the first rinsing step continues
for a time interval of approximately 90 seconds following
the operation of the drain mechanism 22 into its non-
draining position; whereupon the upper spring of the set
of switch springs 34 engages the high portion of the cam
C4 opening the associated contacts and effecting deener-
gization of the drain mechanism solenoid 22" and the con-
scauent return of the drain mechanism 22 to its draining
pOsItion.

The water accumulated in the sump 15 is drained into
the drain conduit 25 in the manuer previously explained
in a short time interval; and approximately 45 seconds
after the drain mechanism 22 is operated into its draining
nosition, the intermediate spring of the set of swiich
springs S3 engages the high portion of the cam C3 opening
the contacts 1 and closing the contacts 2 in order to effect
insertion of the measuring coil R40 in series with the
operating motor 16 and energization of the inlet valve
solenoid 18’ via its main circuit. The inlet valve 18 is
again operated to its open position in order to initiate a
fourth hot water spray step. The hot water supplied

373 into its non-draining position, the inter-
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from the liquid supply pipe 17 to the spray device 20 is
sprayed through the dishes supported by the rack struc-
ture, not shown, and is drained from the sump 15 to the
drain conduit Z5. This fourth spray continues through
a time interval of 10 seconds following operation of the
inlet valve 18 into its open position; whereupon the upper
spring of the set of switch springs S4 engages the low
portion of the cam C4 closing the associated contacts and
effecting energization of the drain mechanism sclenoid
22'. The drain mechanism 22 is operated to its non-
draining position in order again to cause the water to
accumulate in the sump 15, imitiating a second rinsing
step.

The second rinsing step proceeds in a manner identical
to the first rinsing step described above; whereby the inlet
valve 18 is subsequently operated to its closed position
under the Joad control of the measuring coil R48, or
under the time control of the cam C3 and the assoclated
set of switch springs £3; all in the manner previously
explained. In any case, after a time interval of approxi-
mately 45 seconds following operation of the drain mecha-
nism Z2 into its non-draining position, the intermediate
spring of the set of switch springs 53 engages the low
portion of the cam C3 opening the contacts 2 and clos-
ing the contacts 1 in order positively tc insure deenergiza-
tion of the inlet valve solenoid 18" and short-circuiting
of the measuring coil R4%., At this time the valve 18
occupies its closed position and the drain mechanism 22
occupies iis non-draining position; whereby the second
rinsing step continues for a time interval of approximately
G0 seconds following operation of the drain mechanism
22 into its non-draining position; whereupon the upper
spring of the set of switch springs S4 engages the high
portion of the cam C4 opening the associated contacts in
order to efiect deenergization of the drain mechanism
solenoid 22" and the consequent return of the drain mech-
anism 22 to its draining position. |

The water accumulated in the sump 15 i1s drained into
the drain conduit 25 in the manner previously explained
in a short time interval; and approximately 45 seconds
after the drain mechanism 22 is operated into its drain-
ing position, the intermediate spring of the set of switch
springs S2 engages the highest portion of the cam C2
opening the contacts 1 and closing the contacts 2. When
the contacts 1 of the set of switch spring SZ are thus
opened, a common point in the main circuit for energiz-

ing the inlet valve solenoid 18" and in the circuit for

energizing the drain mechanism solenocid 22’ is inter-
rupted, therevy positively to insure that the inlet valve 18
cccupies its closed position and the drain mechanism 22
occupies its draining position in the remainder of the
washing cycle. In other words, the operation of the set
of switch springs S2 io open the contacts 1 positively
disables further effective control of the sets of switch
springs 53, 34 and S5, notwithstanding further operation
thereof by the respective cams C3, C4 and C5. In the
set of switch springs S2, closure of the contacts 2 com-
pletes a circuit for energizing the heating element 26;
this circuit extending from the conductor 72 via the door
switch S41, the conductor 73, the contacts 2 of the set
of switch springs S2, the conductor 87, the heating ele-

ment 26, the conductor 75 and the contacts X of the

set of switch springs S1 to the conductor 71; whereby
heat produced by the heating element 26 in the vat 12 is
circulated in the vat 12 by the blades of the impeller 14,
since operation of the operating motor 16 is continued
at this time. The hot air circulated in the vat 12 by the
impeller 14 is directed into contact with and through the
dishes supported by the rack structure, not shown, and
thence back into contact with the heating element 26.
This initial drying step is continued for a time interval
of approximately 1200 seconds; whereupon the lower-
most spring of the set of switch springs S1 engages the
intermediate portion of the cam C1 effecting opening of
the contacts Y while the contacts X are retained closed.
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Opening of the contacts Y of the set of switch springs S1
interrupts the circuit for operating the operating motor
16; while the closed contacts X of the set of switch
springs 8@ retains completed the circuit for energizing
the heating element 24. Accordingly, the operating
motor 16 stops, arresting the rotation of the impeller 14,
while the supply of heat to the heating element 26 con-
tinues. Thus drying of the dishes supported by the rack
structure, not shown, continues through a final dryving
step after operation of the impeller 14 has been arrested.
The final drying step continues for a time interval of
approximately 600 seconds; whercupon the lowermost
spring of the set of swiich springs S1 engages the lowest
portion of the cam C1 opening the contacis X; and the
intermediate spring of the set of switch springs 52 en-
gages the intermediate portion oi the cam C2 opening
the contacts 2. Opening of the contacts X oif the. set
of switch springs SI Interrupts the circuit for energizing
the heating element Z& and interrupts the operafing CII'—-

cuit for the timer motor 6. Also, opening of the con- ¢

tacts 2 of the set of switch springs S2 interrupts another
point in the circuit for energizing the heating element 26;
whereby both terminals of the heating eclement 26 are
disconnected at this time from the line conductors 71
and 72 of the source of current supply.

At this time the shaft 54 of the program control switch
39 has been rotated from its “on” position in the clock-
wise direction back into its “off”’ position; operation of
the program control switch 39 has been arresied; and

the washing cycle of the dishwashing apparatus 1§ has

been completed. Thus it will be understood that when
the manual control knob 55 of the circuit coantroller 30
is rotated from its “off” position, slightly greater than 60
degrees in the clockwise direction into its “on” position,

further operation of the program control swiich 39 is

automatically continued under the control of the timer
motor §6. More particularly, the timer motor 66 effects

continued rotation of the manual control knob 55 in the

clockwise direction from its “on” position back into its
“off” position; whereby operation of the program con-

trol switch 39 1is aatomamally arrested. As the shaft
‘on” position back into ifts “oif”

54 1s rotated from 1ifs °
position in the clockwise direction, it is rotated sequen-
tially through the different control positions thereof
causing the cams C1 and CZ to effect the operations of
the sets of switch springs S1 aand SZ, respectively, as
described above. Also the shaft 60 is rotated in. the
counterclockwise direction causing the cams C3, C4 and
C3 to effect the sequential operations of the sets of switch
springs S3, S4 and S5, respectively, as described above.

Since the shaft 60 is rotated three revolutions in the

counterclockwise direction while the shaft 54 is rotated
only one revolution in the clockwise direction, non-con-
trolling operations by the cams C3, C4 and C5, are
effected at the beginning and at the end of the washing
cycle; however, without effect, since the actual controls
exerted by the sets of switch springs S3, $4 and S35 are
negated by the set of switch springs S2, except during
cne revolution of the shaft 60 in the intermediate por-
tion of the washing cycie. More particularly, the sets of
switch springs S3, S4 and S5 are rendered operative to
effect controis cnly when the set of switch springs S2 is
operated to close the comtacts 1; which circumstance is
presented in the cycle only during rotation of the shaft
54 through the segment of its revolution between about
60° and 180° thereof from 1ts “off”” position. This rota-
tion of the shaft 54 through about 120° corresponds to
about a complete revolution of the shaft 68, as clearly
indicated in Fig. 4. Following this rotation of the shafis
6¢ and 54 and when the shaft 54 reaches the 180° posi-

tion, the cam C2 operates the set of switch springs S2
in order to open the contacts 1, thereby again to negate
operation of the sets of switch springs S3, S4 and SS5.

This arrangement is very advantageous as it permits
utilization of the complete 360° of periphery of the

.
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cams C3,

noid 18" and the drain mechanism solenoid 22’

- proper direction.
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C4 and C5 10 effect we required operations
of the sets of switch springs S3, S4 and S3, respectively,
during the corresponding 120° of rotation of the cams
Cl1, C2 and C3. Thus the arrangement permits the de-
sired fine and accurate controls of the inlet valve sole-
repe atedly
in the intermediate 1179 seconds within the washing cycle
where these controls are required. Thus the cams Ci
to C5, inclusive, effect coordinate operations of the sets
of switch springs S1 to S5, respectively, in order to effect
the automatic cycle of the dishwashing apparatus 10

through the various flushing, spraying, washing, rinsing

and drying steps, as explained above.

As previously explained, the friction clutch 62 arranged
between the shafts 68 and 61 parmits rotation of the
shaft 60 in either direction by the manual control knob
55 with respect to the stub shaft 61 at any time and
independentty of the timer motor 66 so that any one or

~more. of the steps in the above described washing cycle

may be selectively omitted or repeated by appropriate
manual rotation of the manual control knob 55 in the
For example, the {final drying step
may be omitted from the above-descrived washing cycle
by rotating the manual control knob 55 in the clockwise
direction back into its “off” position, when the cam C2
first operates the set of swiich springs S2 to close the con-
tacts 2; thereby reducing the lengtn of the washing cycle
by approximately 30 minutes. This facility is especially
useful when it is desired to wash a number of loads of
dishes and automatic drying thereof is not important to
the operator, or hand-drying thereof is partlcularly
wished by the operator. |

During the operatmn_of the dishwashing apparatus 10
in the timed washing cycle above described, the door i3
must be retained in its closed position as previously ex-

plained, in order to retain the door switch S41 in its closed

positioﬂ as it will be observed that the door switch S41
occupies an interlock position in the control network,
and that any time the door 13 is operated into its open
position, the door switch S41 is operated into its open

- position, arresting all operations of the dishwashing ap-
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paratus 10.  Finally, at the conclusion of the timed wash-

ing cycle, the dishes supported by the rack structure, not

shiown, have not only been thoroughly washed and rinsed,

‘but they have also been dried. Subsequently, the door 13

may be moved from its closed position into its open
position, and the rack structure, not shown, may be
moved out of the vat 12 over the door 13 in its open,
position, so that the dishes may be removed from the

rack structure and placed in a kltchen cabinet, or the like,

it deSIred --

In view of the foregoing, it is apparent there has been
provided in dishwashing apparatus an improved cycle
of operation of the electroresponsive elements thereof
that permits fiexibility of operation and achieves accurate
and positive response and that positively insures the flush-
ing of any cold or warm water from the hot water supply
system preceding the principal washing cycle of the dish-
washing apparatus, so that the principal washing cycle

wentioned 1s always carried out with hot water.

While there has been described what is at present con-
sidered to be the preferred embodiment of the invention,
it will be understood that varions modifications may be .
made therein, and it is intended to cover in the appended
claims ali such modifications as fall within the true spirit
and scope of the 1nvention.

What is clauned is:

1. In dishwashing apparatus including a vat, an inlet
condulf communicating with said vat, a hot water supply
system connected to szaid inlet conduit, a valve included
in said inlet conduit and biased mmto its closed position,
electro-responsive means efiective when energized to ac-
tuate said valve against its bias intc its open position, and

a normally open drain conduit communicating with said
vat; the combination comprising a program controller
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having an off position and a prepare position and a plu-
rality of control positions, a manually operable member
for operating said program controller from its off position
into its prepare position, a timer for operating said pro-
oram coniroller through iis prepare position and then
through its control positions back into its off position,
means responsive to operahen of said program controiler
into its prepare positicn for initiating operation of said
timer and respoasive to operatmn of said program con-
troller back into its off position for arresting operation
of said timer, first and second multiple circuits for ener-
gizing said electro-responsive means, a control switch
biased into iis closed positicn, thermal means opera-
tively associated with said inlet conduit and responsive to
the supply of hot water at a predetermined relatively high
temperature from said hot water supply system to sard
inlet conduit for operating said control switch against ifs
bias into its open position, first control contacts closed
by said pregram controller in its prepare positicn, said
first circuit including in series relation said control switch
and said first conirol contacts, second contral contacts
selectively opened and closed by said program conirolier
in certain of its contro! positions, said second circuit in-
cluding said second control contacts, whereby said first
circuit is normally closed by operation of said program
controller into its prepare position and normally opened
by operation of said control switch into its open posi-
tion and said second circuit is subsequently selectively

opened and clecsed by operation of said program con-
troller through its certain centrol positions, so that any
cold water in said inlet conduit is flushed therefrom
through said vat into said drain conduit Iacident to
operation of said program controlier from its off position
into its prepare position and prior to operation thereof
into its control positions, and means responsive to opera-
tion of said program contrcller into particular ones of
its contrel positions for selectively closing said drain con-
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duit in crder selectively to retain in said vat the water
supplied thereto from said inlet conduit.

2. The dishwashing apparatus combination set folth
in claim 1, wherein said means for selectively closing
said drain conduit essentially comprises drain mechanism
having draining and non-draining positions and biased
into its draining position and operative against its bias
into its non-draining posifion.

3. The cna.hamshmg apparatus combination set forth
in claim 2, and further comprising means responsive to
operation of said pregram controller into said particu-
lar ones of its conirel positions for circulating in said
vat the water retained therein so as to prodice a wash-
ing action therein,

4. The dishwashing apparatus combination set forth
in claim 1, and further comprising relay means respon-
sive to the accumulation of a predetermined quantity
of water in said vat for opening said second circutt in-
dependenily of said second control contacts.

5. The dishwashing apparatus combination set forth
in claim 1, wherein said valve is provided with a first
casing defining a valve chamber and having an open-
ing therecin, and said thermal means is previded with a

econd casing arranged in said opening and in water-
hgm relation with said first casing and in good heat ex-
change relation with the water in said valve chamber.
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