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1

The present invention relates to cyclic con-
trol program systems and more particularly to
improved control circuits for dishwashing ap-
paratus of the general character of that disclosed
in the copending application of Edgar S. Stod-
dard, Serial No. 86,291, filed April 8, 1949,

The dishwashing apparatus disclosed In the
Stoddard application mentioned is of the timed
washing cycle type that performs automatically
and in predetermined sequence given steps in-
cluding spraying, washing, rinsing and drying
of the dishes and cther utensils contained there-
in. This apparatus comprises a cabinet housing
a vertically disposed vat including a front open-
ing and a door for closing the front opening, the
door being mounted for movements between a
substantially vertical closed position and a sub-
stantially horizontal open position. Also this
apparatus comprises rack structure for support-
ing the dishes and other utensils that is movable
over the door in its open position into and out
of the vat through the front opening.

It is a general object of the present invention
to provide in dishwashing apparatus of the char-
acter described an improved control circuit of
simple connection and arrangement for the pur-
pose of effecting efficient and positive operation
of the dishwashing apparatus through its wash-
ing cycle.

Another object of the invention is to provide
in dishwashing apparatus of the ftype noted an
improved electric circuit for effecting a timed
washing eycle including in sequence two washing
~ steps, two rinsing steps and a drying step.

Purther features of the invention pertain fo
the particular arrangement of the elements of
the cyelic control circuit and of the circuit con-
troller, whereby the above-outlined and addi-
tional operating features thereof are attained.

The invention, both as to its organization and
method of operation, together with further ob-
jects and advantages thereof, will best be under-
stood 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 ap-
paratus embodying the present invention; Fig. 2
is a vertical sectional view of the dishwashing
apparatus, taken in the direction of the arrows
along the line 2—2 in Fig. 1; Fig. 3 is an enlarged
fragmentaryv sectional view of the circuit con-
troller incorporated in the control circuit of the
dishwashing apparatus shown in Figs. 1 and 2,
certain of the elements of the circuit controller
heing dlagrammatically illustrated; and Fig. 4 is
an electric diagram of the circuit controller and
the circuit control arrangement{ incorporated in
the dishwashing apparatus shown in Figs. 1
and 2.

Referring now to Figs. 1 and 2 of the drawings,
there is generally illustrated dishwashing ap-
paratus (0 of the character of that disclosed in
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the previously mentioned Stoddard application
and incorporating a cyclic control circuit em-
bodying the features of the present invention.
The dishwashing apparatus (0 is of the gasket-
less-door front-opening type including a cablinet
1§ housing a substantially vertically disposed vat
{2, the cabinet {{ and the vat 12 having substan-
tially aligned front openings that are closed by
a front door i3. The front door 13 is pivotally
mounted adjacent to the lower edge thereof with-
in the lower portion of the vat 12 and is movabile
between z substantially vertical closed position
and a substantislly horizontal open position.
Also the dishwashing apparatus {8 comprises
movable rack structure, not shown, that Is
adapted to support dishes and other utensils
within the vat 12 for washing purposes, the rack
structure being movable into and out of the vat
{2 through the front openings when the door {3
occupies its open position. An impeller (4 is ar-
ranged within a sump 18 formed in the lower
portion of the vat I2 and is rotated by an asso-
ciated electric operating motor 18 for the pur-
nose of producing a washing action within the
vat 12 when the door I3 occupies its closed posi-
tion and washing liquid is contained in the sump
5. |

F'or the purpose of supplying washing liquid
to the vat 12 there is provided an inlet conduit 7
connected to a suitable source of washing liquid
such, for example, as a hot water tank. The in-
let conduit 17T communicates with the inlet port
of an inlet valve (8 of the solenoid controlled
type; and the outlet port of the inlet valve {18
communicates with a conduit 19 that is con-
nected to a spraying device 20 arranged in g de-
pression 2§ formed substantially centrally within
the top wall of the vat 12. The inlet valve I8 is
of the fast-opening, slow-closing type, being gov-
erned by an assoclated dashpot so as to prevent
water hammer in the plumbing communicating
with the inlet conduit §7. The inlet valve 8 is
normally biased to its closed position, and when
the solenoid 18’ thereof is energized it is op-
erated into its open position in order that wash-
ing liquid may be supplied from the inlet con-
duit (7 fo the spraying device 20, whereby the
washing liquid is sprayed downwardly from the
top of the vat (2 through the rack structure, not
shown, and accumulates in the sump (5. Subse-
guently, when the solenoid (8’ of the inlet valve
{8 is de-energized it moves slowly from its open
position to its closed position in order to cut off
the supply of washing liquid from the inlet con-
duit 17 to the spraying device 20.

For the purpose of controlling the retention of
washing liguid in the sump 13, there is provided
& drain mechanism or valve 22 of the solenoid
controlled tvpe. The drain valve 22 comprises a
flexible conduit 23, one end of which communi-
cates with a drain fixture 24 provided in the
lower portion of the sump 16, and the other end
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of which communicates with a drain conduit 25
that is connected via a trap, or the like, not shown,
to drain plumbing, not shown. The flexible con-
duit 23 is normally biased into its lower position
in order to place the interior of the sump 15 into
draining communication with the drain conduit
29 so that any washing liquid accumulating in
the sump 15 runs through the flexible conduit 23
into the drain conduit 25; and when the solenoid
22’ thereof is energized the fiexible conduit 23 is
elevated into its upper position in order to cut off
the draining communication between the interior
of the sump 15 and the drain conduit 25 so that
washing liquid may be retained in the sump 185.
Subsequently, when the solenoid 22’ is de-ener-
gized the drain valve 22 is returned to its drain-
ing position in order to effect draining of the
weashing liquid from the sump 8.

For the purpose of effecting drying of the dishes
and other utensils supported by the rack struc-
ture, not shown, within the vat 12, there is pro-
vided a heafing unit or element 26 that is pref-
erably of the sheathed resistance conductor type.
The heating element 26 is disposed in the lower
portion of the vat 12 and in surrounding relation
with respect to the impeller (4 so that air blown
by the blades of the rotating impeller 14 con-
tacts the heating element 26 and then moves up-
wardly into the vat 12 through the dishes and
other utensils supported by the rack structure, not
shown.

The lower portion of the door §3 carries a
detergent cup 29 opening toward the interior of
the vat 12 and adapted to receive a charge of
detergent. Preferahly, the detergent that is em-
ployed is of the type sold under the trade name
“Calgonite” that comprises about 40 per cent
sodium hexametaphosphate and 60 per cent sodi-
um metasilicate.

For the purpose of effecting coordinated opera-
tion of the operating motor (8, the inlet valve 18,
the drain valve 22 and the heating element 26, so
that a washing cycle, including predetermined
spraying, washing, rinsing and drying steps, is
carried out, a circuit controller 3¢ is incorporated
in the dishwashing apparatus 10, the circuit con-
troller 30 being arranged in the upper left-hand
front portion of the dishwashing apparatus 10
and disposed between the adjacent left-hand side
wall of the cabinet {§ and the adjacent left-hand
side wall of the vat (2. Of course, the circuit
controller 30 is arranged exteriorly of the vat
i2 and is appropriately wired in a circuit control
network, inecluding the operating motor (8, the
solenoids 18’ and 22’, the heating element 28, a
megasuring coil or relay R40 and a door switch
S41. The measuring coil R48 is suitably sup-
ported within the cabinet 1| exteriorly of the vat
12 and is of the marginal type, being provided

with an armature, not shown, controlling a pair
of contacts 41, As indicated in Fig. 2, the door
switch S41 may be carried adjacent to the front
lower portion of the upstanding ledge disposed
adjacent to the front opening provided into the
vat 12 and in operative relation with respect to
the door (3. More particularly, when the door
{3 is respectively moved to its closed and opened
positions, the door switch S41 is respectively op-
erated to its closed and opened positions. Finally,
the circuit network comprises a source of current
supply that may be of 115 volts 60 cycle A. C.

As best shown in Figs. 1 and 3 the circuit con-
trol 30 is of the combination manual and timer
controlled type and comprises a front support-
ing plate 51 that is carried by the cabinet I
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rearwardly of the extreme front wall thereof.
The front plate bi is provided with a casing $2
detachably secured thereto, as well as a support-
ing bracket 83. A first rotatable shaft 54 is
suitably journalled within the front plate 51 and
in the bracket 53 and projects forwardly through
a hole provided in the front wall of the cabinet
{] to the exterior. A manual control knob B5
is removably secured to the extreme front end of
the shaft 54 and carries a pointer 56 that coop-
erates with a trim ring 57 secured upon the outer
surface of the front wall of the cabinet I{. The
trim ring 87 carries indicia cooperating with the
pointer %86 and including the “off”” index 58 and
the “on” index 59. Also the circuit controller 30
comprises a second rotatable shaft 60 and a stub
shaft 61. The stub shaft 81 is suitably journalled
in the front plate %{ and in the bracket 53, and
the second shaft 60 constitutes a sleeve journalled
on the stub shaft 61. The shafts 60 and 6 are
disposed above the shaft 54 and carry a friction
clutch indicated at 62. The details of the fric-
tion clutch 62 are not shown but the adiacent
face plates thereof are urged into frictional en-
gagement with each other and are respectively
rigidly secured to the shafts 60 and 61 for a pur-
pose more fully explained hereinafter. The shafts
»4 and 60 are interconnected by speed-change
gearing including two meshed pinions 63 and 64
respectively rigidly secured thereto. The pinion
83 secured to the shaft 54 has precisely N times as
many teeth as the pinion 64 secured to the shaft
60, where N equals to 3. Accordingly, the gear-
ing effects a 1:3 speed ratio between the shafts
54 and 60; whereby one revolution of the shaft
94 effects three revolutions of the shaft 80 and
one revolution of the shaft 60 effects 14 revolu-
tion of the shaft 54. Further, the circuit con-
troller 30 comprises a timer motor unit B85 of
the electro-responsive type that is carried by the
bracket 33. The timer motor unit 65 may be of
the “Telechron” type including a motor proper
86 and a gear box 67 housing the usual speed re-
duction gearing, the speed reduction gearing
housed within the gear box 67 interconnecting the
stub shaft 6f and the motor proper 6. The
gearing within the gear box 67 is so constructed
and arranged that when the motor proper 68 is
energized from the 115 voits 60 cycle A. C. source
the stub shaft 81 is rotated at a speed of precise-
ly three revolutions per hour.

In view of the foregoing description of the cir-
cuit controller 30, it will be understood that the
shaft 54 may be manually rotated by the manual
control knob 8b in order to effect rotation of the
shaft 60 through the gearing 63—64: however.
this rotation of the shaft B0 is not imparted to
the stub shaft 61 directly connected by the gear-

ing in the gear box 87 to the motor proper §6,
the friction clutch §2 accommodating relative
rotation between the shaft 60 and the stub shaft
61 by slipping action. 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 60 through the friction clutch 62 at the
speed noted. The consequent rotation of the
shaft 60 at three revolutions per hour effects ro-
tatlon of the shaft 54 at one revolution per hour
by virtue of the gearing 64—863 interposed there-
between. Accordingly, operation of the motor
proper 66 is normally effective to rotate the shaft
60 at three revolutions per hour in the counter-
clockwise direction and to rotate the shaft 54 at
one revolution per hour in the clockwise direc.
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tion as viewed in Fig. 1. The shaft 54 comprises
an “off” position and an “on” position respec-
~ tively corresponding to the “off” and “on” indicia
- 58 and 59 respectively carried by the trim ring
$71 and cooperating with the pointer 56 provided
on the manual control knob §5. In the arrange-
ment the “on" index §9 is disposed slightly more
than 60 degrees in the clockwise direction from
the “off” index 58 so that when the manual con-
trol knob 55 is grasped and rotated in the clock-
wise direction through this angle slightly greater
than 60 degrees, the pointer §8 is moved from its
norms] position cooperating with the “off” index
§8 into an advanced position cooperating with
the “on” index §8. As explained more fully here-
inafter, the motor proper 668 is energized at this
time, whereby the stub shaft 6t and the shaft 60
are driven at the previously noted speed in the
counterclockwise direction effecting further ro-
tation of the shaft 54 in the clockwise direction.
Specifically, the shaft §4 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 58 carried by the manual control knob 35§
again cooperates with the “off” index 8 provided
on the trim ring 66. Thus, it will be understood
that after the shaft 54 is rotated from its “off”
control position into its “on” control position in
the clockwise direction by the manual control
knob 8§86 it is antomatically rotated further in the
.clockwise direction back into its “off” control po-
sition hy the motor proper 66 in a time interval
slightly less than 50 minutes.

Of course, the shaft b4 comprises a plurality
of control positions angularly disposed between
its “on” control position and its “off” control po-
sition, through which the shaft 34 proceeds se-
quentially as it is rotated in the clockwise direc-
tion. Also the shaft 60 comprises a plurality of
angularly disposed control positions through
which it proceeds three times incident to one
complete revolution of the shaft 54 as a conse-
quence of the gearing 83—64 interconnecting the
shafts 54 and 69. Two insulating cams respec-
tively indicated at C{ and C2 are rigidly secured
to the shaft 54 and respectively cooperate with
two sets of switch springs diagrammatically illus-
trated at S1 and S2. Similarly, two insulating
cams respectively indicated at C3 and C4 are
rigidly secured to the shaft 80 and respectively
cooperate with two sets of switch springs dia-
grammatically illustrated at S3 and S4. The
contacts “X” and “Y” of the timer switch Si
may be referred to as “timer contacts”; and the
contacts. “1” and “2” of each of the control
switches S2 and S3, as well as the contacis of
the control switch S4, may be referred o as
“switching contacts.” Of course, in the timer
switch 8/, the timer contacts “X” are closed be-
fore the timer contacts “Y,” and the timer con-
‘tacts “Y"” are opened before the timer contacts
“X,” in the two movements of the main spring
thereof. PFinally, each of the control switches S2
and S3 is of the single-pole double-throw tyne.

The construction and arrangement of the cir-
cuit controller 30 is disclosed and claimed in the
copending divisional application of Douglas F.
Ilian, Serial No. 247,866, filed September 22, 1951.

" The connection and arrangement of the con-
trol network for the various elements of the dish-
washing apparatus {0 will best be understood by
reference to Fig. 4, wherein there is illustrated
diasrammatically both the elements mentioned.
as well as a time-sequence operating chart there-
for indicating the coordinate controls exercised
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by the cams Cl to C4, inclusive, upon the asso-
ciated sets of switch springs S to S4, inclusive.
In the clrcuit network it is assumed that the
negative line conductor 74 of the source of cur-
rent supply is connected to ground potential and
that the positive line conductor 12 of the source
of current supply is insulated from ground po-
tential.

When the dishwashing apparatus 10 1s at rest
the manual control knob §8 occupies the position
illustrated in Fig. 1, whereby the pointer 56 car-
ried by the manual control knob 55 registers with
the legend “off” carried by the trim ring 87 and
the shaft 54 occupies its normal “off” position
and the shaft 60 occupies its normal position.
At this time the cam Cl governs the set of switch
springs S| 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 con-
tacts “1” and “2.” Similarly, the cam C3 gov-
erns the set of switch springs S3 to effect re-
spective closing and opening of the contacts “1”
and “2”: while the cam C# governs the set of
switch springs S84 fo effect closing of the asso-

. clated contacts.
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Considering now the cycle of operation of the
dishwashing apparatus 18, 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 g charge of detergent
into the detergent cup 29. The person then
moves the door 13 from its open position into
its closed position effecting closure of the door
switch S4i, ang then rotates the manual control
knob 58 in the clockwise direction from 1its *‘off”
position into its “on” position. When the manual
control knob 85 is thus rotated in the clockwise
direction the shaft 54 is rotated in the clockwise
direction and the shaft 60 is rotated in the
counterclockwise direction. As indicated dia-
grammatically in Fig. 4, all of the control cams
Cl to CA4, inclusive, are moved toward the left
with respect to the associated sets of switch
springs Si to S4, respectively. During this pre-
liminary rotation of the shaft 5§ in the clock-
wise direction from its “off” position into its
“on” position, the control cams C3 and C4 respec-
tively operate the sets of switch springs S3 and
S4: however, without effect, since the set of
switch springs S2 retains both of the contacts
“1” and “2” thereof in their open positions: this
ineffective operation of the sets of switch springs
S3 and S4 by the respectively associated cams
C3 and C4 being brought about by virtue of the
fact that the shaft 80 is rotated slightly greater
than 180 degrees while the shaft 84 is rotated
slightly greater than 60 degrees. The ineffective
controls of the cams C3 and C4 with respect to
the sets of switch springs S3 and S4, respectively,
are indicated in dotted lines on the left-hand
side and on the right-hand side of the effective
control thereof indicated in solid lines, as ex-
plained more fully hereinafter. When the shaft
54 is rotated into its “on” position, slightly over
80 degrees in the clockwise direction from its
“off” position, the cams CI and C? respectively
operate the sets of switch springs S| and S2.
Specifically, at this time, in the set of swilch
springs Sl1, the lowermost spring engages the
highest portion of the cam CI effecting closure
of the contacts “X"” and “Y"”: and in the set of
switch springs S2, the intermediate spring en-
gages the lowest portion of the cam C effecting
closure of the contacts “1”, Also, at this time,
in the set of switch springs S3, the intermediate
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spring engages the low portion of the cam C3
effecting respective closure and opening of the
contacts “1" and “2”: and in the set of switch
springs S4, the upper spring engages the high
portion of the cam Cd effecting opening of the
associated contacts. In the set of switch springs
5§, when the contacts “Y” are thus closed, a
direct circuit, including the control conductor 14,
the contacts “1” of the set of switch springs S3,
the control conductor 76 and the door switch
S4l, is completed across the llne conductors 11
and 12 for initiating operation of the operating
motor 8. Also, in the set of switch springs S|,
when the contacts “X"” are thus closed, a circuit,
including the control conductors 15 and 13 and
the door switch S41, is completed across the line
conductors T{ and T2 for initiating operation of
the timer motor 66. Upon operating, the operat-
ing motor 18 rotates the impelier (4 in the
counterclockwise direction as viewed from the
top of the vat 2. Upon operating, the timer
motor 86 rofates, through the gearing in the
gear box 87, the stub shaft 61 in the counter-
clockwise direction, whereby the shaft 60 is ro-
tated in the counterclockwise directlon through
the friction clutch 82, effecting continued rota-
tion of the shaft 34 in the clockwise direction
from its “on” position by virtue of the gearing
64—83. As previously noted the shaft 60 is ro-
tated at a speed of three revolutions per hour
while the shaft 54 is rotated at a speed of one
revolution per hour; whereby during the next
succeeding 1170 seconds the cams C3 and C4
bring ahout effective selective operations of the
respective sets of switch springs S3 and S4, as
explained more fully below.

- After an elapsed time interval of approximately
90 seconds, 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 “2.” When the con-
tacts ““1” in the set of switch springs S3 are thus
opened, the previously traced direct circuit for
energizing the operating motor 16 is interrupted;
and a normally completed shunt, including the
control conductors 14 and 18, for short-circuiting
the measuring coil R40 is interrupted; wherebhy
the measuring coil R40 is inserted in series circuit
relation with the operating motor 18. This serics
circuit for the operating motor and the measur-
ing coil R40 extends from the control conductor
T3 via the operating motor 18, the measuring
coil R40, and the contacts “Y” in the set of switch
springs SiI to the negative Iline conductor TI.
Accordingly, the measuring coil R40 is now en-
ergized in series circuit relation with the operat-
ing motor 16 and meters the current drawn by
the operating motor 16, which current is not ex-
cessive at this time, since the operating motor
I8 has already had an opportunity to gain full
speed and there is no washing liquid in the sump
I3 in the vat 2. In passing it is noted that
the measuring coil R40 is of the marginal type
and is not operated to open the contacts 41 when
light currents are drawn by the operating motor
18, as explained more fully hereinafter.

Also, in the set of switch springs S3, when the
contacts “2” are closed, a circuit, including the
contacts *“Y” in the set of switch springs Sl, the
control conductors 14 and 198, the contacts 41, the
control conductor 11, the contacts “1” In the set
of switch springs S2, and the control conductor
13, is completed for energizing the inlet valve
solenoid 18’. This circuit for energizing the inlet
valve solenoid 18’ includes the closed contacts
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4i of the measuring coll R40, as previously
noted. When the inlet valve solenoid 18" 1is
thus energized the inlet valve (8 is operated
to its open position, as previously explained;
whereby washing liquid is supplied from the inlet
conduit |17 to the spraying device 20. The wash-
ing liguid sprays downwardly from the spray-
ing device 20 through the dishes supported hy
the rack structure, not shown, and accumulates
in the sump 15, This washing liquid drains from
the sump 15 through the drain valve 22 and
thence into the drain conduit 26. Some of the
washing liquid in the sump 1§ may be caught and
flung upwardly and cutwardly through the dishes
supported by the rack structure, not shown, by the
blades of the impeller i4, although this ac¢tion is
not considerable at this t!me since the drain valve
22 occupiles its dralning position. Accordingly,
the dishes supported by the rack structure, not

shown, in the vat 12 are subjected to a first spray

step that is carried out through a time interval of
approximately 30 seconds. | o

At the conclusion of this first spray step the up-
per spring in the set of switch springs S4 engages
the low portion of the cam C4 closing the associat-
ed contacts and completing a circuit, including the

“¥'" contacts of the set of switch springs Sli, the

control conductors 74, 18 and 11, the contacts
“1*” of the set of switech springs S2 and the con-
trol conductor 13, for energizing the drain valve
solenoid 22'. When the drain valve sclenoid 22’
is thus energized the drain valve 22 is operated
to its non-draining position; whereby the wash-
ing liquid accumulating in the sump 15 is re-
tained therein after the adjacent section of the
flexible conduit 23 is first filled with the wash-
ing liquid. At this time the inlet valve 18 still
occupies its open position and the operating motor
{6 is running. Accordingly, the washing liquid
sprayved through the rack structure, not shown,
from the spraying device 20 accumulates in the
sump 18 since the drain valve 22 occuples its
non-draining position. The washing liquid accu-
mulating in the sump 15 of the vat 12 is caught
by the blades of the impeller 14 and is flung up-
wardly and outwardly through the rack struc-
ture, not shown, and the dishes supported thereby
against the walls of the vat 12 and the door 13 and
again returns to the sump 19, The washing liq-
uid as it is flung upwardly and outwardly has a
generglly rotary motion in the counterclockwise
direction as viewed from the top of the vat {2
since the impeller 18 is rotated in this direction,
as previously noted. |
The supply of washing liquid from the spray-
ing device 20 continues and as the quantity of
washing liquid accumulating in the sump 1§ in-
creases, the load imposed upon the impeller {4
and consequently upon the operating motor 16 is
gradually inereased; whereby the current trav-
ersing the operating motor 16 and the measuring
coil R40 is gradually increased. When a prede-
termined quantity of washing liguid accumulates
in the sump 19, a corresponding predetermined
load is imposed upon the operating motor 16,
whereby the current traversing the operating
motor 16 and the measuring coil R40 reaches a
predetermined value. When this current trav-
ersing the measuring coil R40 reaches the pre-
determined value mentioned indicating that the
vat i2 now contains a full and predetermined
quantity of washing liquid, the measuring coil
R40 effects opening of the contacts 41, since the -
measuring coil R40 is of of the marginal type, as
previously noted. When the contacts 41 are thus
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opened, the circuit for energlzing the inlet valve
solencid 18’ 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 I8 is com-
pletely closed cutting off the supply of washing
liquid from the inlet conduit 17 to the spraying
device 20.

Approximately 45 seconds after the drain valve
22 is operated to its non-draining position, the
intermediate spring of the set of switch springs
S3 engages the low portion of the cam C3 open-
ing the contacts “2” and reclosing the contacts
“1.” When the contacts “2” of the set of switch
springs S3 are thus opened, a further point in the
circuit for energizing the inlet valve solenoid 8’
is interrupted: and when the contacts “1” of the
set of switch springs S3 are thus closed, the path
for short-circuiting the measuring coil R40 is
again completed, together with the direct circuit
for operating the operating motor 16, Accord-
ingly the measuring coil R40 is de-energized
bringing about reclosure of the contacts 4{; how-
ever, without effect at this time since the con-
tacts “2” of the set of switch springs S3 are open.
Thus the connections above-described provide &
timed arrangement for effecting the de-energiza-
tion of the inlet valve solenoid (8’ and the con-
sequent return of the inlet valve 18 to its closed
position in the event this result has not already
been brought about by operation of the measur-
ing coil R48 within the 45 seconds’ period men-
tioned.

The filrst washing step continues for a total
time of approximately 330 seconds following the
operation of the drain valve 22 to its non-drain-
ing position, and within this time interval and
in response to the accumulation of a predeter-
mined quantity of washing liquid in the sump I,
the charge of detergent contained in the deter-
gent cup 29 is introduced into the washing lig-
uid in order that the first washing step may be
effective to remove grease and other foreign ma-
terials from the dishes supported by the rack
structure, not shown. The arrangement for intro-
ducing the detergent is disclosed in the copend-
ing application of Forrest A. Walker, Serial No.
57,448, filed October 30, 1948, and is based upon
the accumulation of a predetermined quantity
of washing liquid in the sump 15, whereby the
washing liquid accumulating in the sump 1§ is
flushed or washed into the detergent cup 29 car-
ried by the inner wall of the door 13 causing the
detergent to be washed into the body of washing
liquid contained in the vat (2. This introduction
of the detergent into the washing liquid is accom-
plished shortly following the operation of the
drain valve 22 to its non-draining position so that
the detergent is present in the washing liguid
during a substantial 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 switch springs
S4 engages the high portion of the cam C4
opening the associated contacts and interrupt-
ing the circuit for energizing the drain valve
solenoid 22'; whereby the drain valve 22 is re-
turned to its draining position. At this time
washing liquid and the carried detergent drain
from the sump 15 into the drain conduit 2§.
The washing liguid contalned in the sump {5
is drained in a very short interval of time; and
approximately 45 seconds after the drain valve
22 is operated to its dralning position the inter-
mediate spring of the set of switch springs S3
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engages the high portion of the cam C3 again
opening the contacts “1” and reclosing the con-
tacts “2.” When the contacts “1" are thus again
opened the measuring coil R40 is again inserted
in series with the operating motor 16; and when
the contacts “2” are reclosed the inlet wvalve
solenoid 18’ is again energized; all in the manner
vreviously explained. At this time the inlet valve
I8 is operated to its open position effecting the
supply of washing liquid from the liquid supply
conduit 17 to the spraying device 20; whereby
the dishes supported by the rack structure, not
shown, are again sprayed and the washing liquid
accumulating in the sump 19 drains through the
drain valve 22 in its draining position and thence
into the drain conduit 25. This second spray step
is carried out for a time interval of approximate-
ly 10 seconds; whereupon the upper spring of the
set of switch spring S4 engages the lower por-
tion of the cam C# reclosing the associated con-
tacts and effecting re-energization of the drain
valve solenoid 22’. The drain valve 22 is again
operated to its non-draining position causing the
washing liquid to be retained in the sump (6,
initiating a second washing step.

The second washing step proceeds in the man-
ner of the first washing step described above;
whereby the inlet valve 18 is subsequently op-
erated to its closed position under the control of
the measuring coil R40 dependent upon the load
upon the operating motor 16, or under the con-
trol 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 approximately 45 seconds following opera-
tion of the drain valve 22 to its non-draining
position the intermediate spring of the set of
switech springs S3 engages the low portion of
the cam C3 opening the contacts “2” and clos-
ing the contacts “1” in order positively to in-
sure de-energization of the inlet valve solenoid
18’ and short-circuiting of the measuring coil
R40. At this time the inlet valve {8 occupies
its closed position and the drain valve 22 oc-
cupies its non-draining position; whereby the
second washing step continues in the manner
previously explained. The second washing step
continues for a time interval of approximately
330 seconds following operation of the drain valve
22 to its non-draining position; whereupon, the
upper spring of the set of switch springs S4 en-
gages the high portion of the cam C4 opening
the associated contacts and eflecting de-en-
ergization of the drain valve solenoid 22" and
the consequent operation of the drain valve 22
into its draining position.

The washing liquid accumulated in the sump
{6 is drained into the drain conduit 295 in the
manner previously eXxplained in a very short
time interval; and approximately 45 seconds
after the drain valve 22 is operated into its drain-
ing 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.” Opening of the con-
tacts 1" effects reinsertion of the measuring coil
R408 in series with the operating motor 16; and
reclosure of the contacts “2” effects re-energiza-
tion of the inlet valve solenoid (8°. The inlet
valve 18 is again operated to its open position
in order to initiate a third spray step. The wash-
ing liquid supplied from the ligquid supply con-
duit 7T to the sprayving device 20 is sprayed
through the dishes supported by the rack struc-
ture, not shown, and is drained from the sump
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I6 into the drain conduit 256. This third spray

step continues through a time interval of 10

seconds following operation of the inlet valve
I8 to its open position; whereupon, the upper
spring of the set of switch springs S4 re-engages
the low portion of the cam C4 reclosing the as-
sociated contacts and the circuit for energizing
the drain valve solenoid 22°’. The drain valve
22 i{s operated to its non-draining position in
order agaln to cause washing liquid to accumu-
late in the sump 9, 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 position under
the control of the measuring coil R40 dependent
upon the load upon the operating motor 16, or
under the control of the cam C3 and the as-
sociated set of switch springs S3; all in the man-
ner previously explained. In any case, after a
time interval of approximately 45 seconds fol-
lowing operation of the drain valve 22 to its non-
draining position, the intermediate spring of the
set of switeh springs S3 engages the low portion
of the control cam C3 effecting opening of the
contacts “2” and closing of the contacts “1” in

order positively to insure de-energization of the
inlet valve solenold 18’ and short-circuiting of

the measuring coil R40. At the time the in-
let valve 18 occupies its closed position and
the drain valve 22 occupies its non-draining
position; whereby the first rinsing step continues

for a time interval of approximately 80 seconds
following the operation of the drain valve 22 1o

{ts non-draining position; whereupon, the upper
spring of the set of switch springs S4 engages the
high portion of the cam C4 opening the asso-
ciated contacts and effecting de-energization
of the drain valve solenoid 22’ and the conse-
quent return of the drain valve 22 to its drain-

ing position.
The washing liquid accumulated in the sump

I8 is drained into the drain conduit 2% in the
manner previously explained in a short time in-
terval: and approximately 45 seconds after the
drain valve 22 is operated into its draining posi-
tion, the intermediate spring of the set of switch
springs S3 engages the high portion of the cam
C3 opening the contacts “1” and closing the con-
tacts “2” in order to efTfect insertion of the meas-
uring coll R40 in series with the operating motor
18 and energization of the inlet valve solenoid
{9’. The inlet valve 18 is again operated to its
open position in order to initiate a fourth spray
step. The washing liquid supplied from the lig-~
uid supply pipe 1T to the spraying device 20 is
sprayed through the dishes supported by the
rack structure, not shown, and is drained from
the sump 15 to the drain conduit 256. This fourth
spray continues through a time interval of ap-
proximately 10 seconds following operation of
the inlet valve 18 to 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 valve solenoid 22'. The drain valve
22 is operated to its non-draining position in order
again to cause washing liquid to accumulate in
the sump 15, initiating a second rinsing step.
‘The second rinsing step proceeds In s manner
identical to the first rinsing step described above;
whereby the inlet valve 18 iIs subsequently oper-
ated to its closed position under the control of

the measuring coil R48 dependent upon the load
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upon the operating motor 18, or under the con-
trol of the cam C3 and the associated set of switch
springs S3; all in the manner previously ex-
plained. In any case, after a time interval of
approximately 45 seconds following operation of
the drain valve 22 into its non-draining position,
the intermediate spring of the set of switch
springs S3 engages the low portion of the cam
C3 opening the contacts “2” and closing the con-
tacts “1” in order positively to insure de-energiza-
tion of the inlet valve solenocid 18’ and short-cir-
cuiting of the measuring coil R49. At this time
the inlet valve 18 occupies its closed position and
fhe drain valve 22 occupies its non-draining
position; whereby the second rinsing step con-
tinues for a time interval of approximately 90
seconds following operation of the drain valve 22
to its non~-draining position; whereupon the upper
spring of the set of switch springs S4 engages the
high portion of the cam C8 opening the associated
contacts in order to effect de-energization of the
drain valve solenoid 22’ and the consequent re-
turn of the drain valve 22 to its draining position.

The washing liquid accumulated in the sump 15
is drained into the drain conduit 25 in the man-
ner previously explained in a short time inter-
val, and approximately 45 seconds after the drain
valve 22 is operated to its draining 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 con-
facts “2.” When the contacts “1” of the set of
switch springs S2 are thus opened the common
point in the circuit for energizing the inlet valve
solenoid 18’ and the drain valve solenoid 22’ is
interrupted, thereby positively to insure that the
inlet valve 18 occupies its closed position and the
drain valve 22 occupies its draining position in
the remainder of the washing cycle. In other
words, the operation of the set of switch springs
S2 to open the contacts “1” positively disables
further effective control of the sets of switch
springs S3 and S4 notwithstanding further opera-
toin thereof by the respective cams C3 and CA4.
In the set of switch springs S2, closure of the
contacts “2” completes a circuit for energizing
the heating element 26 that includes the control
conductors 13, 716’ and 15 and the “X” contacts
of the set of switch springs St; whereby heat pro-
duced by the heating element 26 in the vat {2 is
circulated in the vat (2 by the blades of the im-
peller 14 since operation of the operating motor
16 is continued at this time. The hot air circu-
lated in the vat i2 by the impeller {4 is directed
into contact with and through the dishes sup-
ported by the rack structure, not shown, and
thence back into contact with the heating ele-
ment 26.

This initial drying step is continued for a time
interval of approximately 1200 seconds: where-
upon the lowermost spring of the set of switeh
springs Si engages the intermediate portion of
the cam Cl effecting opening of the contacts “v”
while the contacts “X" are retained closed.
Opening of the contacts “Y" of the set of switch
springs Si interrupts the circuit for operating
the operating motor §6; while the closed contacts
“X" of the set of switch springs Sf retains com-
pleted the circuit for energizing the heating ele-
ment 26. Accordingly, the operating motor i6
stops, arresting the rotation of the impeller {4,
while the supply of heat to the heating element
26 continues. Thus drying of the dishes sup-
ported by the rack structure, not shown, continues
through a final drying step after operation of the
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impeller i4 has been arrested. The final drying
step continues for a time interval of approxi-
mately 600 seconds; whereupon the lowermost
spring of the set of switch springs St engages
the lowest portion of the cam Cl opening the
contacts “X’’: and the intermediate spring of the
set of switch springs S2 engages the intermediate
portion of the cam C2 opening the contacts “2.”
Opening of the contacts “X’ of the set of switch
springs Si interrupts the circuit for energizing
the heating element 26 and interrupts the oper-
ating circuit for the timer motor 66. Also, ocpen-
ing of the contacts “2” of the set of switch springs
S2 interrupts a further point in the circuit for
energizing the heating element 26, whereby both
terminals of the heating element 26 are discon-
nected at this time from the line conductors 1f
and 12 of the source of current supply.

At this time the shaft 54 of the circuit con-
troller 30 has been rotated from its “on” position
in the clockwise direction back into its “off” posi-
tion: operation of the circuit controller 38 has
been arrested; and the washing cyele of the dish-
washing apparatus 10 has been completed. Thus
it will be understood that when the manual con-
trol knob 55 of the circuit controller 30 is rotated
from its “off” position, slightly greater than 60
degrees in the clockwise direction into its “on”
position, further operation of the circuit con-
troller 30 is automatically initiated under the
control of the timer motor 66. More particularly,
the timer motor 66 effects continued rotation of
the manual control knob b5 in the clockwise di-
rection from its “on” position back into its “off”
position, whereby operation of the circuit con-
troller 30 is automatically arrested. As the shaft
b4 15 rotated from its “on” position back into its
“off” position in the clockwise direction, it is
rotated sequentially through the different control
positions thereof causing the cams CI and C2 to
effect the operations of the sets of switch springs
S1 and S2, respectively, as described above. Alsg,
the shaft 60 is rotated in the counterclockwise
direction causing the cams C3 and C4 to effect the
sequential operations of the sets of switch springs
S8 and S4, 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, noncontrolling operations by the cams
C3 and C4 of the sets of switch springs S3 and
S4, respectively, are eflected at the beginning and
at the end of the washing cycle; however, with-
out effect, since the actual control exerted by the
sets of switch springs S3 and S4 is negated by
the set of switch springs S2 except during one
revolution of the shaft 60 in the intermediate
portion of the washing cycle. More particularly,
the sets of switch springs S3 and S4 are rendered
operative to eflect controls only when the set
of switch springs S2 is operated to close the con-
tacts “1”; which circumstance is present in the
cycle only during rotation of the shaft b4 through
the segment of its revolution between 60 and 180
degrees thereof from its “off” position. This
rotation of the shaft §4 through 120 degrees cor-
responds to a complete rotation of the shaft 60
through 360 degrees, as clearly indicated in Fig. 4.
Following this rotation of the shafts 60 and b4
and when the shaft 64 reaches its 180 degree
position, the cam C2 operates the set of switch
springs S2 in order to open the contacts “1,”
thereby again negating operation of the sets of
switch springs S3 and SA4.

This arrangement is very advantageous as it
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permits utilization of the complete 360 degrees
of periphery of the cams C3 and C# to effect the
operations of the sets of switch springs S8 and
S8 respectively, during the corresponding 120

degrees of rotation of the cams Cl and C2. Thus
the arrangement permits the desired fine and
accurate controls of the inlet valve solenoid (8’
and the drain valve solenoid 22’ repeatedly in
the intermediate 1170 seconds within the wash-
ing cycle where these controls are required.
Thus the cams Ci to C4§, inclusive, effect co-
ordinate operations of the sets of switch springs
S1 to S4, inclusive, in order to effect the auto-
matic washing cycle of the dishwashing appara-
tus (0 through the various spraying, washing,
rinsing and drying steps as explained above.

As previously explained, the friction clutch 62
interposed between the shafts 60 and 61 permits
rotation of the shaft §8 in either direction by the
manual control knob 65 with respect to the stub
shaft 61 at any time and independently 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
manusal rotation of the manual control knob b8
in the proper direction. For example, the final
drying step may be omitted from the above-
described 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 switch springs S2 to close the
contacts “2,” thereby reducing the length of the
washing cycle by approximately 30 minutes.
This facility is especially useful when i{ is desired
to wash a number of loads of dishes and auto-
matic dryving thereof is not important to the
operator, or hand-drying thereof is particularly
wished by the operator.

During the operation of the dishwashing ap-
paratus 10 in the timed washing cycle above de-
seribed, the door 13 must be retained in its closed
position as previously explained in order to re-
tain the door switeh S41 in its closed position,
as it will be observed that the door switch Sé4f
occupies an interlock position in the control net-
work, and that any time the door {3 is operated
to its open position, the door switch S41{ is oper-
ated to its open position arresting all operations
of the dishwashing apparatus 10. Finally at the
conclusion of the timed washing cycle the dishes
supported by the rack structure, not shown, 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 (2 over the
door {3 in its open position so that the dishes may
be removed from the rack structure and pilaced
in a kitchen cabinet, or the like, if desired.

In view of the foregoing it is apparent there
has been provided in dishwashing apparatus an
improved cycle control circuit obtaining an im-
proved cycle of operation of the electro-respon-
sive elements thereof that permits flexibility of
operation and achieves accurate and positive re-
sponse. While the circuit controller of iImproved
construction and arrangement has been disclosed
in the cyclic control circuit of the dishwashing
apparatus, it will be understood that it is gen-
erally useful in other program selecting systems,
such, for example, as in clothes washing appara-
tus, or in other apparatus requiring a prescribed
program or cycle of predetermined operations.

While there has been described what is at pres-
ent considered to be the preferred embodiment of
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the invention, it will be understood that various
modifications may be made therein and it is in-
tended to cover in the appended claims all such
modifications as fall within the true spirit and
scope of the invention.

What is claimed is;

1. In dishwashing apparatus including a vat,
an inlet valve for controlling the admission of
washing fluid into said vat, said inlet valve being
normally biased into its eclosed position, a first
solenoid for operating said inlet valve into its
open position, g drain valve for controlling the
draining of washing fluid from said vat, said drain
valve being normally biaseqd into its open position,
a second solenoid for operating said drain valve
Into its closed position, an electric drive motor
for circulating wasning fluid in said vat, and an
electric heater for drying dishes in said vat; a
circuit control network comprising a source of
current supply, a rotatable circuit controller hav-
ing an off position and an on position and a
plurality of control positions and rotatable con-
tinuously from its off position into its on position
and then through its control positions back into
lts off position, a manually rotatable member for
rotating said circuit controller from its ¢ff posi-
tion into its on position, means including an
electric timer motor for rotating said circuit con-
troller at a predetermined rate from its on posi-
tion through its control positions back into its
off position, first and second pairs of timer con-
tacts, means responsive to rotation of said circuit
controller into its on position for closing first
said first pair of timer contacts and then said
second pair of timer contacts and responsive to
rotation of said circuit controller into its off posi-
tion for opening first said second pair of timer
contacts and then said first pair of timer con-
tacts, & timer circuit for selectively coperating
said timer motor and including said source and
said first pair of timer contacts, a plurality of
pairs of switching contacts, means responsive to
rotation of said circuit controller through its
various control positions for selectively opening
and closing said pairs of switching contacts, a
first control circuit for selectively operating said
first solenoid and including said source and said
second pair of timer contacts and a first of said
pairs of switching contacts, a second control cir-
cuit for selectively operating said second solenoid
and including said source and said second pair
of timer contacts and a second of said pairs of
switching contacts, a third control circuit for
selectively operating said drive motor and in-
cluding said source and said second pair of timer
contacts, and a fourth control circuit for selec-
tively energizing said heater and including said
source and said first pair of timer contacts.

2. In dishwashing apparatus including g vat,
an inlet valve for controlling the admission of
washing fluid into said vat, said inlet valve being
normally biased into its closed position, a first
sclenoid for operating sald inlet valve into its
open position, a drain valve for controlling the
draining of washing fluid from said vat, said
drain valve bheing normally biased into its oren
position, a second solenoid for operating said
drain valve into its closed position, an electric
drive motor for circulating washing fluid in said

vat, and an electric heater for drying dishes in
said vat; a circuit control network comprising a
source of current supply, a roiatable circuit con-
troller having an off position and an on position
and a plurality of control positions ang rotatable
continuously from its off position into its on posi-
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tion and then through its control positions back
into its off position, a manually rotatable member
for rotating said circuit controller from its off po-
sition into its on position, means including an
electric timer motor for rotating said circuit con-~
troller at a predetermined rate from its on position
through its control positions back into its off posi-
tion, first and second pairs of timer contacts,
means responsive to rotation of said circuit con-
troller into its on position for closing first sald
first pair of timer contacts and then said second
pair of timer contacts and responsive to rotation
of said circuit controller into a given one of its
control positions for opening said second pair of
timer contacts and responsive to rotation of said
circuit controller into its off position for opening
sald flrst pair of timer contacts, a timer circuit
for selectively operating said timer motor and
including said source and said first pair of timer
contacts, a plurality of pairs of switching con-
tacts, means responsive to rotation of said cir-
cuit controller through its various control posi-
tions for selectively opening and closing said
pairs of switching contacts, a first control circuit
for selectively operating said first solenoid and
including said source and said second pair of
timer contacts and a first of said pairs of switch-
ing contacts, a second control circuit for selec-
tively operating said second solencid and includ-
ing said source and said second pair of timer
contacts and a second of sald pairs of switching
contacts, a third control circuit for selectively
operating said drive motor and including said
source and said second pair of timer contacts, and
a fourth conirol circuit for selectively energizing
sald heater and including said source and ssasid
first pair of timer contacts.

3. In dishwashing apparatus including a vat,
an inlet valve for controlling the admission of
washing fluid into said vat, said inlet valve be-
ing normally biased into its closed position, a
first solenoid for operating said inlet valve into its
cpen position, a drain valve for controlling the
araining of washing fluid from said vat, said
drain valve being normally biased into its open
position, a second solenoid for operating said
drain valve into its closed position, an electric
drive motor for circulating washing fluid in said
vat, and an electric heater for drying dishes in
saild vat; a circuit control network comprising a
source of current supply, a rotatable circuit con-
troller having an off position and an on position
and a plurality of control positions and rotatable
continuously from its off position into its on posi-
ticn and then through its control positions back
into its off position, a manually rotatable mem-
ber for rotating said circuit controller from its
off position into its on position, means including
an eiectric timer motor for rotating said circuit
controlier at a predetermined rate from its on
position through its control positions back into
its off position, a timer switch responsive to ro-
tation of said circuit controller into its on posi-
tion for connecting said timer motor to said
source to initiate operation thereof and respon-
sive to rotation of said circuit controller into its
off position for disconnecting said timer motor
from said source to arrest operation thereof, a
double-throw switch having first and second con-
tacts, a plurality of pairs of switching contacts,
means responsive to rotation of said circuit con-
troller through its various control positions for
seiectively operating said double-throw awitch
and for selectively opening and closing said pairs
of switching contacts, a first control circuit for
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selectively operating said first solenoid and in-
cluding said source and said first contacts of
said double-throw switch and a first of said pairs
of switching contacts, a second control circuit for
selectively operating said second solenoid and in-
cluding said source and said first contacts of
said double-throw switch and a second of said
pairs of switching contacts, a third control cir-
cuit for selectively operating said drive motor
ahd including said source and said timer switch,
and a fourth control circuit for selectively en-
ergizing said heater and including said source ana
said timer switch and said second contacts of
said double-throw switch.

4. In dishwashing apparatus including a vat,
an inlet valve for controlling the admission of
washing fluid into said vat, said inlet valve being
normally biased into its closed position, a first
solenoid for operating said inlet valve into its
open position, a drain valve for controlling the
draining of washing fluid from said vat, said
drain valve being normally biased into ils open
position, a second solenoid for operating said
drain valve into its closed position, an electric
drive motor for circulating washing fluid in said
vat, and an electric heater for drying dishes in
said vat: a circuit control network comprising
a source of current supply, a rotatable circuit
controller having an off position and an on posi-
tion and a plurality of control positions and ro-
tatable continuously from its off position into its
on position and then through its control positions
hack into its off position, a manually rotatable
member for rotating said circuit controller from
its off position into its on position, means in-
cluding an electric timer motor for rotating said
circuit controller at a predetermined rate from
its on position through its control positions back
into its off position, a timer switch responsive to
rotation of said circuit controller into its on po-
sition for connecting said timer motor to said
source to initiate operation thereof and respon-
sive to rotation of said circuit controller into its
off position for disconnecting said timer motor
from said source to arrest operation thereof, a
double-throw switch having first and second con-
tacts, a plurality of pairs of switching contacts,
means responsive to rotation of said circuit con-
troller through its various control positions for
selectively operating said double-throw switch
and for selectively opening and closing said pairs
of switching contacts, a relay of the marginal
type provided with a winding and hack contacts,
a first control circuit for selectively operating said
first solenoid and including said source and said
second contacts of sald double-throw switch and
said back contacts of sald relay and a first of
said pairs of switching contacts, a second con-
trol circuit for selectively operating said second
solenoid and including said source and said first
pair of switching contacts and a second of said
pairs of switching contacts, a third control cir-
cuit for selectively operating said drive motor and
for selectively energizing said winding of said re-
lay and including said source and said timer
switch, a path for short-circuiting said winding
of said relay and including sald first contacts of
said double-throw switch, and a fourth control
circuit for selectively energizing said heater and
including said source and said timer swifch and
a third of said pairs of switching contacts.

5. In dishwashing apparatus including g vat,
an inlet valve for controlling the asdmission of
washing fluid into said vat, said inlet valve be-
ing normally biased into its closed position, a
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its open position, g drain valve for controlling
the draining of washing fluid from said vat, said
drain valve being normally biased into its open
position, a second solenoid for operating said
drain valve into its closed position, an electric
drive motor for circulating washing fluid in said
vat, and an electric heater for drying dishes in
said vat: a circuit control network comprising
a source of current supply, a rotatable circuit
controller having an off position and an on posi-
tion and a plurality of control positions and ro-
tatable continuously from its off position into its
on position and then through its control positions
back into its off position, a manually rotatable
member for rotating said circuit controller from
its off position into its on position, means in-
cluding an electric timer motor for rotating sald
circuit controller at a predetermined rate from
its on position through its control positions back
into its off position, a timer switch responsive to
rotation of said circuit controller into its on
position for connecting said timer motor to said
source to initiate operation thereof and respon-
sive to rotation of said circult controller into its
off position for disconnecting said timer motor
from said source to arrest operation thereof, first
and second double-throw switches each having
first and second contacts, a pair of switching
contacts, means responsive to rotation of said
circuit controller through its various control po-
sitions for selectively operating said double-
throw switches and for selectively opening and
closing said pair of switching contactis, a relay
of the marginal type provided with a winding and
back contacts, a first control circuit for selec-
tively operating said first solenoid and including
said source and said first contacts of said first
double-throw switch and said back contacts of
said relay and said second contacts of said sec-
ond double-throw switch, a second control cir-
cuit for selectively operating said second solenoid
and including said source and said first contacts
of said first double-throw switch and said pair of
switching contacts, a third control circuit for
selectively operating said drive motor and for se-
lectively energizing said winding of said relay and
including said source and said timer switch, a
path for short-circuiting said winding of said re-
lay and including said first contacts of said sec-
ond double-throw switch, and a fourth control
circuit for selectively energizing sald heater and
including said source and said timer switeh and
sald second contacts of said first double-throw
switch.

DOUGLAS F. ILLIAN.
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