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ABSTRACT: An appliance control circuit for a dryer or a 
combination washer dryer employs a plurality of thermostat 
devices and a timer to control the heat supplied to the ap 
pliance from a pair of heating elements to provide a modu 
lated heat supply and a cool-down portion for the drying cy 
cle. 
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APPLIANCE CONTROLCIRCUIT 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to domestic appliances and particu 

larly to dryers or combination washer dryers, and more par 
ticularly to a dryer apparatus having a control circuit for con 
trolling the application of heat of the dryer drum in response 
to the heat of the exhaust air and the operational sequence of 
timing apparatus. 

2. Description of the Prior Art 
It is generally known in the art to provide a dryer including a 

control circuit having a pair of heaters connected in parallel to 
an energizing circuit wherein the energizing circuit for one of 
the heaters is controlled by a thermostat, which also controls 
the operation of a time delay thermostat. When the controlled 
heater has been deenergized for a predetermined period the 
time delay thermostat opens terminating the cycle. It is also 
known in the art to provide a dryer with a control circuit in 
which a timer and a pair of heaters are initially energized, and 
wherein, after a short interval the timer is deenergized and 
placed under the control of a normally open thermostat con 
tact. Energization of the thermostat in response. to a rise in 
temperature in the dryer effects deemergization of heaters and 
a second energization of the timer. The timer operates for a 
brief period and, after such period, permanently opens the 
energizing circuit to one of the heaters and places the other 
heater and the timer under the control of the thermostat. With 
this configuration, drying continues with heat being supplied 
by one heater until the trip point for the thermostatis reached 
a second time causing deemergization of the heater and ener 
gization of the timer. Shortly after energization of the timer, 
the powering circuit to the heaters is deemergized and a circuit 
to the timer independent of the thermostat is established to 
provide a cool-down portion for the drying cycle. 

sUMMARY OF THE INVENTION 
According to the present invention, an appliance dryer is 

provided with a pair of heating elements in which one of the 
heating elements is controlled by a thermostat to provide a 
modulated heat input for the dryer, and in which the timer 
motor may be under the control of a normally open contact of 
the thermostat which controls the one heating element to ob 
tain intermittent, operating power for the timer motor. 
Further, a timer contact is provided in the circuit between the 
normally open thermostat contact and the timer motor to en 
sure that the other heat element cannot be inadvertently ener 
gized by way of the thermostat during the terminal portion of 
the drying cycle. 

Briefly, a dryer constructed in accordance with the present 
invention is advantageously provided with a combination of an 
automatically controlled drying cycle with a modulated heat 
supply and will advantageously produce better results than a 
timed control circuit at a lower cost than is provided by an 
electronic control system. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention, its organization, construction and operation, 

will be best understood by reference to the following detailed 
description taken in conjunction with the accompanying 
drawings, in which: 

FIG. 1 is a rear elevational view of a clothes dryer appliance 
with the back panel removed and with the heater box and the 
exhaust duct thereofshown partially broken away; 

FIG. 2 is a schematic diagram of a control circuit employed 
in the dryer illustrated in FIG. 1; and 

FIG. 3 is a timer schedule indicating the sequence of opera 
tion of the plurality of contacts of the timer employed in FIGS. 
1 and 2. 

2. 
DESCRIPTION OF THE PREFERREDEMBODIMENTS 

In the drawings a clothes dryer is illustrated generally at 1 
including a frame 2 which defines a housing for a drying drum 

5 7, a heater box 4 having an air inlet 5 and an input manifold 6 
in communication with the drum 7, an inlet 8 of an exhaust 
duct 9, in communication with the drum 7 and a discharge 
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outlet 11. A lint screen or filter 10 is provided at the input 8 of 
exhaust duct 9. Also housed within the frame 2 is a motor 35, 
a belt coupling the motor,35 to the drum 7 in a driving rela 
tionship, a pair of heat responsive thermostat devices 54 and 
59, and a pair of heating elements 64 and 65, which are typi 
cally 4100 and 1500 watts, respectively. 
A timer 42 and other control switches, such as a push-to 

start switch 31 are housed in console 3 which is carried on the 
upper surface of the frame 2. A fan (not shown) is linked to 
and operated by the motor 35 during drying to establish the air 
flow shown by the curved arrows to provide fresh air at input 5 
of heater box 4 and at exhaust outlet 11 for the air flow. 
The dryer is connected to a power supply, for example a 

three-wire 230 volt commercial supply, at terminals L1, L2 
and N. With such a commercial supply, a 230 volt potential is 
provided across terminals L1-L2 and 115 volt potential is 
provided across terminals L1-N and also across terminals 
L2-N. With these potentials applied to the aforementioned 
terminals the control circuit, generally referenced 20, may be 
operated. It can be seen from FIG. 2 that the control circuit 20 
is divided such that one portion of its components is generally 
associated with 115 volt operation from terminals L1-N and 
another portion of its components are generally associated 
with 230 volt operation provided by way of terminals L1-L2. 
The control circuit 20 comprises a door-operated switch 21 

generally connected between terminals L1 and N and a lamp 
27 also generally connected between terminals L1 and N. One 
of the primary functions of the door switch 21 is to prevent 
operation of the dryer with the door in open position, Lamp 
27 indicates that the door is not in the closed position; it also is 
employed to indicate that drying cycle is in progress. This cir 
cuit also comprises a push-to-start switch 31, a motor 35 for 
rotating drum 7 and for operating the aforementioned fan, and 
a timer 42 for partially establishing and controlling the plurali. 
ty of drying cycles. 
A pair of thermostats 54 and 59, a pair of heating elements 

64 and 65, and a centrifugally-operated switch 66 are con 
nected between terminals L1 and L2 for completing the 230 
volt circuit. 
More specifically, the control circuit 20 comprises a door 

operated switch 21 including movable contacts 22 and 25 and 
stationary contacts 23, 24 and 26 connected between ter 
minals L1 and N. Lamp 27 is connected between the movable 
terminal 22 of switch 21 and the terminal N. A timer 42 is con 
nectable to terminal N by way of contacts 25 and 26 of switch 
21. On the other hand, contacts of timer 42 are connected to 
terminal L1. Timer 42 comprises a timer motor 43 and a plu 
rality of movable contacts 44, 46, 48,50 and 52 and their as 
sociated fixed contacts 45, 47,49, 51, and 53. The initial and 
operational conditions of these contacts can be seen by refer 
ring to the timer schedule of FIG. 3 wherein the crosshatched 
bars represent contact closure and the open bars represent 
open conditions of contacts. 

Control circuit 20 also comprises motor 35 which is em 
ployed to rotatably drive the drum 7 by way of the belt 12. 
Motor 35 is also connected on one side to the terminal N by 
way of contacts 25 and 26 of switch 21 and conductor 36 and 
comprises a starting winding 37, a running winding 38, a cen 
trifugally operated movable contact39, a fixed contact 40 and 
another fixed contact 41. Contact 39 is illustrated in the start 
ing position wherein it is closed to contact 40. Motor 35 is 
connectable to terminal L1 by way of contact 44-45 and 46 
-47 of timer 42 by way of contacts 29-30 of relay 28. For 
starting purposes, relay 28 is initially unoperated and contacts 
29 and 30 are opened; therefore, a push-to-start switch 3 is 
included in the motor starting circuit. Push-to-start switch 31 
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includes a spring loaded movable contact 32 and a pair of 
fixed contacts 33-34 which are connected in shunt relation 
to contacts 29-30 of relay 28. 
The control circuit also comprises a safety thermostat 54 

which is disposed on the heater box 4 adjacent the heating ele 
ments 64 and 65. Thermostat 54 therefore senses the heat 
being supplied by heaters 64 and 65 to the air flowing toward 
the drum 7. Thermostat 54 includes a heat sensitive element 
55 having a movable contact portion 56 which is normally 
closed to a contact 57 and which is movable to close with con 
tact 58. Thermostat 54 is connectable to terminal L1 by way 
of timer contacts 52-53. Connected to terminal 57 of ther 
mostat 54 is a second thermostat 59 which is disposed near the 
exhaust end of exhaust duct 9 to sense the heat of the air flow 
ing from drum 7. Thermostat 59 includes a heat sensitive ele 
ment 60 having a movable contact 61 normally closed to con 
tact 62 and movable to close with contact 63. The normally 
closed contact 57 and 62 of thermostats 54 and 59, are con 
nected to heating elements 65 and 64 respectively. The heat 
sensitive element 60 of thermostat 59 is also connected to 
heating element 65. The normally closed contact 57 of the 
thermostat 54 is connected to heating element 64 through 
thermostat 59. The normally open contacts 58 and 63 of ther 
mostats 54 and 59, respectively, are commonly connected to 
fixed contact 51 of timer 42. Contacts 50-51 of timer 42, it 
should be noted, are closed only during the AUTOMATIC 
drying cycle and therefore permit thermostatic control of the 
timer 42 during the automatic cycle. 
To operate in the TIMED drying cycle, the door is opened 

placing contacts 22 and 24 in a closed condition to light lamp 
27 and placing contacts 25 and 26 in an opened condition to 
prevent operation of the dryer. Wet laundry is positioned 
within the drum 7 and the door is closed to open contacts 22 
and 24, lamp 27 thereby being extinguished, and to close con 
tacts 25 and 26 to prepare a powering circuit for the motor 35 
and the timer motor 43 over conductor 36. Push-to-start 
switch 31 is momentarily depressed to extend a powering cir 
cuit from terminal L1 to the motor 35 over the circuit includ 
ing contacts 44-45, 33-32-34, 46-47 to the running 
winding 38 of motor 35, and additionally over contacts 39 
-40 to the starting winding 37 of motor 35. Motor 35 there 
fore starts and upon reaching a predetermined speed, switch 
contact 39 is centrifugally operated away from contact 40 and 
the motor operation is sustained over running winding 38. 
The momentary closure of contacts 33-32-34 also pro 

vides lighting power to lamp 27 by way of contacts 22-23, to 
indicate that a drying cycle is in progress and also completes 
an operating circuit for relay 28, the operating circuit being 
previously partially established by way of door switch contacts 
25-26. Lamp 27 therefore lights and relay 28 operates to 
close contacts 29-30 for sustaining operation of the motor 
and illumination of the lamp 27 upon release of the push-to 
start switch 31. 
Contacts 48-49 of timer 42 also extend power from the 

above traced path to timer motor 43 which operates for a 
predetermined interval at which time contacts 44-45, 46 
-47 and 48-49 are opened to, in turn, open the above 
traced powering paths from terminal L1 and inhibit operation 
of lamp 27, relay 28, motor 35 and timer motor 43. In the in 
terim, however, timer contacts 52-53 are closed completing 
a circuit to one side of the 230 volt thermostat and heating ele 
ment circuitry. This circuit was previously partially 
established by centrifugal switch 66 which, upon sufficient 
speed of drum 7, closed contact 67 to contact 68. The thermo 
stat 54 therefore controls the application of power to the heat 
ing elements 64 and 65 in response to the heat being delivered 
by said elements to the air flow into the drum. Thermostat 59 
additionally controls the application of heat from element 64 
to the air flow in response to the heat of the air flowing out of 
the drum 7 through the exhaust duct 9. 

After a predetermined heating interval contacts 52-53 are 
opened by timer motor 43 prior to the opening of contacts 44 
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4 
65 no longer receive heating current and the dryer motor 35 
and the fan continue to run for a short cool-down period dur 
ing the latter part of the TIMED drying cycle. 

it is evident from the timer schedule of FIG. 3 that the timer 
may be set to an AIR drying cycle wherein timer 42 does not 
operated the contacts 52-53 to a closed condition. The AR 
drying cycle is therefore very similar to the TIMED drying cy 
cle, except for the application of the heat. 

In operation of the AUTOMATIC drying cycle, the wet 
laundry is loaded as hereinabove described, the door is closed, 
and the timer is set for automatic operation wherein contacts 
44-45, 46-47, 50-51 and 52-53 are initially closed. The 
push-to-start switch 31 is operated to start the motor 35, and 
upon closure of switch 66 by centrifugal force, heaters 64 and 
65 are energized. It should be noted that the timer motor 43 is 
not operating at this time in that contacts 48-49 are open. 
As the laundry begins to dry, the exhaust temperature 

begins to rise, and at a predetermined temperature, the ex 
haust thermostat 59 transfers the contact element 61 away 
from element 62 to contact 63 to complete a power circuit to 
the timer motor 43 over the path including terminal Ll, closed 
timer contacts 52-53, heat responsive element 55 and its 
contact 56, contact 57, heat responsive element 60 and its 
contact 61, contact 63 and closed timer contacts 50-51. The 
other side of the timer motor is connected to terminal N by 
way of contacts 25-26 of the door switch. Therefore, when 
the temperature of the exhaust air rises to a predetermined 
level, operation of the timer motor is initiated under the con 
trol of the exhaust thermostat 59. 
The exhaust thermostat 59 will open and close contact 61 

between contacts 62 and 63 a number of times determined by 
the amount of moisture contained in the load dried to provide 
a modulated heat input to drum 7. After a sufficient time has 
accumulated, the timer motor 43 advances to the point at 
which contacts 48-49 close to provide a circuit to the timer 
motor which is independent of the exhaust thermostat 59. This 
circuit includes terminal Ll, closed timer contacts 44-45, 
closed relay contacts 29-30, closed timer contacts 46-47 
and closed timer contacts 48-49. The timer motor therefore 
continues to advance for a certain interval upon which timer 
contacts 52-53 are operated to an open condition, thus 
removing the energizing power from the heaters 64 and 65. 
The powering circuit to the motor 35 remains unaffected at 
this time and the motor continues to run providing a cool 
down portion for the cycle. To prevent energization of heater 
element 65 during this portion of the cycle through the ex 
haust thermostat 59, timer contacts 50-51 are operated to 
open and remove the possibility of a powering path through 
the timer contacts and the exhaust thermostat. 
Although minor modifications might be suggested by those 

versed in the art, it should be understood that we wish to em 
body within the scope of the patent warranted hereon all such 
modifications as reasonably and properly come within the 
scope of our contribution to the art. 
The embodiments of the invention in which an exclusive 

property of privilege is claimed are defined as follows. 
We claim: 
1. In combination with drying apparatus of the type includ 

ing a treatment zone through which a stream of temperature 
conditioned air is directed by air translation means, the im 
provement of a control circuit comprising: 
a driving motor means and a presettable timing device in 

said circuit to control the operation of the apparatus in a 
preset program; 

means for conditioning the temperature of the air stream; 
modulating means for modulating the operation of said tem 

perature conditioning means; and 
switching means for controlling the operation of said motor 
means and said modulating means during a drying cycle 
including manually positionable means for said timing 
device to select a plurality of timed intervals within a dry 
ing cycle and a plurality of contacts coupled to said tim 
ing device and selectively operable thereby upon the tim 
ing of said intervals, said plurality of contacts including; 
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a first set of normally closed contacts connected between 

said motor and the power supply, said first set of con 
tacts being opened upon the occurrence of a third in 
terval to terminate operation of the drying apparatus, 
second set of normally closed contacts connected 
between said modulating means and the power supply, 
said second set of contacts being operable to prohibit 
energization of said temperature conditioning means 
upon the occurrence of a second of said intervals, 
third set of normally closed contacts connected 
between said modulating means and said timing device 
to permit intermittent powering of said timing device 
via said modulating means during a first of said inter 
vals, said third set of contacts being open during a 
second of said intervals, and 

a fourth set of normally open contacts connected 
between said first set of contacts and said timing 
device, said fourth set of contacts being closed upon 
completion of the timing of the first interval to effect a 
steady energization of said timing device. 

2. The laundry drying apparatus defined in claim 1, wherein 
said modulating means includes a thermostat device disposed 
for sensing the temperature of the air directed out of said 
treatment zone and including contacts which are operable to 
selectively modulate said temperature conditioning means in 
accordance with the air temperature sensed thereby. 

3. The laundry drying apparatus defined in claim 1, wherein 
said modulating means comprises a thermostat including a 
heat sensitive element having a transfer contact, a contact 
normally closed to said transfer contact connected to said 
temperature conditioning means, and a contact normally open 
from said transfer contact connected to said third set of con 
tacts, said thermostat being disposed adjacent air directed out 
of said treatment zone and operable in response to the tem 
perature sensed by said heat sensitive element to provide ener 
gizing power alternately to said temperature conditioning 
means and said timing device. 

4. Laundry drying apparatus comprising in combination: a 
rotatable hollow receptacle for receiving a supply of materials 
to be dried; a motor coupled to and operable to rotate said 
receptacle for tumbling laundry therein; means in communi 
cation with the interior of said receptacle for providing a flow 
of heated air therethrough including fan means connected to 
and driven by said motor to establish said air flow, and means 
for heating the flowing air including first and second heater 
elements; and a control circuit for controlling the operation of 
said motor and said heating means, said control circuit includ 
ing input terminals for connection to a power supply, modulat 
ing means connected in circuit with said input terminals and 
said heating means and operable to intermittently connect 
said first and second heater elements in parallel for intermit 
tentenergization of said first heater element, and timing means 
connected to said input terminals, to said motor and to said 
modulating means, said timing means including a manually ad 
justable timer for establishing a powering circuit for said 
motor for a timed interval including first contacts interposed 
between said input terminals and said motor, said timing 
means being connected to and intermittently operated by said 
modulating means alternately with said first heater element 
over a first portion of said interval, second contacts interposed 
between said timer and said input terminals for establishing a 
powering circuit for said timer for a second portion of said in 
terval, and third contacts connected in circuit with said heat 
ing means and said input terminals for establishing a powering 
circuit for said heating means for a period less than said timed 
interval during which period said second heater element is 
continuously energized. . . . 

5. A control circuit for controlling the operation of a 
laundry dryer of the type having a rotatable receptacle for 
holding and tumbling laundry, motor means for rotating the 
receptacle and means for providing a flow of air through the 
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receptacle, said control circuit comprising: 
a power input for connection to a source of electrical ener 
tirig means including an electrically operated timing 

device which is manually positionable to select an auto 
matic drying cycle, and a plurality of contacts coupled to 
said device and operated thereby at timed intervals within 
the automatic drying cycle; 

heating means for heating the air flow connected to said 
power input by a first set of said plurality of contacts 
which are normally closed upon selection of said auto 
matic drying cycle and opened by said timing device at a 
second of said timed intervals; , , 

modulating means in circuit connected with said first set of 
contacts and with said heating means and said power in 
put, said modulating means including a heat sensitive ele 
ment disposed in the air flow to sense the temperature 
thereof and modulate the energization of said heating 
means in accordance therewith; 

a second set of said plurality of contacts being normally 
closed upon selection of said automatic drying cycle and 
connecting said modulating means to said timing device, 
said second set of contacts providing intermittent ener 
gization of said timing device by said modulating means, 
and said second set of contacts being opened by said tim 
ing device at the second of said timing intervals; 

a third of said plurality of contacts being normally closed 
upon selection of said automatic drying cycle and con 
nected between said power input and the motor means of 
the dryer, said third set of contacts being operated to an 
open condition by said timing device at a third interval of 
said drying cycle; and . 

a fourth set of said plurality of contacts being normally open 
upon selection of said automatic drying cycle and con 
nected between said timing device and said third set of 
normally closed contacts, said fourth set of contacts being 
closed by said timing device upon accumulation during 
the first interval by intermittent energization to provide 
continuous energization of said timing device and opened 
at a fourth interval to inhibit energization of said timing 
device. . . . . 

6. The control circuit set forth in claim 5, comprising cen 
trifugally operated switch means coupled to the motor means 
and connected between said heating means and said power 
input for preventing energization of said heating means until 
the receptacle is rotated at a predetermined speed. 

7. The control circuit set forth in claim 5, comprising a 
door-operated switch including contacts interposed between 
said power input and the motor and said timing device and 
operable to prepare a powering path for the motor and said 
timing device upon closure of a door controlling an opening 
through which the receptacle is charged and emptied. 

8. The control circuit set forth in claims, comprising a relay 
including a winding and normally open contacts serially con 
nected in circuit with said third set of contacts, and a manually 
operable switch having contacts connected in shunt relation to 

- said relay contacts and between said relay winding and said 
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power input, the manual operation of said switch energizing 
said relay to complete the powering circuit to the motor 
means through said third set of contacts. 

9. The control circuit set forth inclaim 5, wherein said heat 
ing means includes first and second heater elements con 
nected in parallel relative to said power input and said modu 
lating means is connected in series with said first heater ele 

ent. . . 
10. The control circuit set forth in claim 9, wherein said 

modulating means comprises a thermostat including a heat 
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sensitive element having a transfer contact, a contact normally 
closed to said transfer contact connected to said first heater 
element, and a contact normally open from said transfer con 
tact connected to said second set of contacts. 
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