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ABSTRACT: A temperature control system for a fabric dryer 
that includes a heated ?uid inlet means to the dryer, means for 
supporting said fabric for contact by a heated ?uid and a 
moisture and ?uid exhaust means from the dryer, comprising: 
a variable heat supply means for supplying heat to said inlet 
means; an exhaust thermostatic control associated with said 
exhaust means exposed to exhaust heat therein; means 
operated by said exhaust control for progressively reducing 
the heat supplied by said heat supply means as said exhaust 
heat increases; a second thermostatic control associated with 
said inlet means exposed to heat from said supply means; 
means for subjecting said second thermostatic control to am 
bient air in addition to said supply means heat; and means for 
stopping said heat supply means when said second control 
reaches a predetermined temperature. 
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DRYER CONTROL 
This invention relates tov a control system for controlling au 

tomatically the operation of a dryer such as a home laundry 
dryer. ' 

The dryer control system of this invention is ideally suited 
for use on domestic laundry dryers and combination washer 
dryers. The system is completely automatic with overdrying 
being prevented and with the drying being terminated auto 
matically at the end of a drying cycle. The control system is 
particularly adapted to those dryers in which the load such as 
a load of laundry is placed in a drum which is then rotated 
while heated ?uid such as heated air or air mixed with the 
products of combustion of domestic heating gas is forced 
through the drum. Such dryers are illustrated in U.S. Pat. Nos. 
2,635,354 and 2,799,948. 
One of the features of this invention therefore is to provide 

an improved dryer control system with automatic controls for 
regulating the temperature and for terminating the drying cy 
cle. 
Another feature of the invention is to provide such a system 

in which the temperature is controlled by a temperature 
responsive device associated with the exhaust duct of the 
dryer for controlling the heat input to the dryer and in which 
means are provided for discontinuing the drying when the 
material being dried has reached a desirable low moisture con 
tent. 

Other features and advantages of the invention will be ap 
parent from the following description of certain embodiments 
thereof taken in conjunction with the accompanying drawings. 
Of the drawings: 

FIG. 1 is a schematic wiring diagram of the controls for a 
gas ?red dryer ?rst embodiment of the invention. 

FIG. 2 is a chart showing the sequence of operation of the 
control switches of the wiring diagram of FIG. 1. 

FIG. 3 is a schematic view showing the heated ?uid and am 
bient air supply to the dryer of this ?rst embodiment. 

FIG. 4 is a graph illustrating the heating conditions within 
the inlet and exhaust of the dryer under typical high ambient 
and low ambient environments. 

FIG. 5 is a view similar to FIG. 1 but showing a wiring dia 
gram for an electric dryer second embodiment of the inven 
tron. 

FIG. 6 is a view similar to FIG. 3 but showing the heated 
?uid and ambient air intake to this second embodiment. 

FIG. 7 is a view similar to FIG. 4 but relating to this second 
embodiment of the invention. 

Present temperature controlled domestic dryers or com 
bination washer-dryers use either time selection systems or au 
tomatic dryer control systems. In the time selection system the 
operator ?rst places the wet load in the dryer drum and then 
sets a time which she judges will be necessary to dry the load. 
This prejudgment of time is of course extremely dif?cult and 
ordinarily impossible because of the many variables that are 
present and cannot be easily evaluated. In such an arrange 
ment it is very easy to overdry the fabric as the operator natu 
rally tends to use enough time to be sure that the load is dry. If 
she underestimates and the load is still damp, she then resets 
the time and here it almost invariably follows that she allows 
too much time with the result that some of the fabrics become 
overdried, since drying will continue at the maximum input of 
the heat source. 
Automatic drying control systems have been proposed but 

here again there is danger as ordinarily the control ther 
mostats are set very high to insure complete drying regardless 
of drying variables. Here again, this type of control can result 
in very serious damage to the fabric as the result of overdry 
mg. 
The dryer control system of this invention avoids these dif 

ficulties as it provides automatic control which dries at a much 
lower temperature, and yet maintains high inputs, than previ 
ous dryers and which automatically compensates for all varia 
bles whether or not the operator even realizes that they are 
present. 
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In the embodiment of FIGS. 14-4 inclusive the control is 

used on an ordinary gas dryer having a drying chamber (not 
shown) and which is indicated schematically at 10. The dryer 
is heated by an ordinary gas burner (not shown) supplied by a 
gas inlet line 11 in which is located a valve 12 controlled by an 
electric solenoid 13 for opening and ‘shutting the line. This gas 
line has a branch 14 going to the main burner of the dryer and 
?ow into this branch line is controlled by a throttle valve 15 
that is movable toward and away from a valve seat 16. This 
throttle valve 15 is urged toward open position by means of a 
spring 17. The throttle valve is controlled by an ordinary ther 
mostat 18 of the tube pneumatic type having a ?uid line 19 
leading to a chamber 20 where fluid pressure can operate on a 
piston 21 attached to the valve 15. As can be seen in FIG. 1, 
the spring 17 and ?uid pressure within the chamber operate 
against each other so that increasing pressure in the chamber 
20 forces the valve 15 toward the minimum input position 
while decreasing pressure in this chamber pulls the valve 17 
toward open or maximum position. The exhaust thermostat 18 
is located in an exhaust passage 22 from the dryer 10. Natu 
rally, means other than that shown in FIG. 1 could be used to 
throttle the valve 15 as the result of the temperature sensed by 
exhaust thermostat 18. 
The control system is electrically powered and receives its 

power from electric lines indicated at L1 and L2. In this con 
trol system there is provided a ?rst electrical circuit for con 
trolling the supply of gas by controlling the solenoid 13 with 
this ?rst electrical circuit including a ?rst switch indicated at 
A-C in FIG. 1, an electric line 23 to one side of the solenoid 
13, a safety thermostat switch 24 in this line and a normally 
closed switch 25 also in this line. 
The circuit also includes an electrically operated means for 

providing air?ow through the dryer 10 including a motor 26 
having starting windings 27, running windings 28 and a cen 
trifugal switch 29. The motor 26 operates an ordinary blower 
30 for causing this ?ow of air through the dryer. Providing 
power for the motor 26 is a second electrical circuit including 
the electrical leads 31, 32, 32a and 33, a start switch 34 in line 
33 that is normally open and an on-o?“ switch 35 in line 32. 
The second electric circuit for this air moving means includes 
a second switch designated by the contacts A-B in FIG. 1. As 
can be seen in FIG. 1 the other side of the solenoid from the 
lead 23 is connected to the centrifugal switch 29 of the motor 
26. The control system is also provided with a third electrical 
circuit including a third switch designated by the contacts 
A-D with this circuit including the electric lead 36 and an or 
dinary timer motor 37 for operating the sets of contacts A-B, 
A-C and A-D. Extending between the contact B and the elec 
tric line 36 is a line 38 which includes an inlet thermostat 39. 
As is shown in FIG. 3 the inlet thermostat 39 in this embodi 

ment extends into the heated ?uid inlet passage 40 which is di 
vided over a portion of its length by means of a partition 41 
into a main passage 42 and an auxiliary passage 43. The 
heated ?uid which is a mixture of ambient air and products of 
combustion of the gas burner (not shown) enters at the bot 
tom of the main passage 42 as indicated by the opening 44. 
This heated ?uid travels up the inlet passage 40 to enter the 
drying chamber as indicated by the opening 45. In the mean 
time ambient air is drawn into the auxiliary passage 43 
through the series of openings indicated at 46 with some of 
this air passing through openings 47 in the partition 41 to min 
gle with the heated ?uid in the main passage 42. Other por 
tions of the ambient air ?ow upwardly in the passage 43 to 
contact the thermostat 39 and mix with the heated ?uid at the 
top of the main passage 42 just prior to entry to the drying 
chamber through the opening 45. The inlet thermostat 39 is of 
the type that is effective over its entire length so that both the 
heated ?uid in the passage 42 and the ambient air in the 
passage 43 serve to control the operation of the thermostat 39. 
The closing sequence of the switches A-B, A-C and A-D as 

controlled by the timer 37 is indicated in FIG. 2. The letter 
"C" is used to indicate the succeeding intervals of time 1 to 10 
when the switches are closed. In the particular embodiment of 
the invention illustrated in FIGS. l-4 these intervals of time 
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are 1 minute each so that the 10 intervals total 10 minutes of 
timer 37 operation. 

In operating the dryer control of this invention the dryer is 
started in its dry cycle by indexing the timer back to the 
beginning of interval No. 1. In some ordinary timers this is 
done manually while in others it is accomplished by pushbut 
tons. The timer used in this invention is purely conventional 
and is therefore not illustrated except schematically. When 
this is done, as is shown in FIG. 2, all three switches A~B, A-C 
and A-D are closed. To start the dryer the switch 34 is‘ 
depressed or closed and momentarily held closed to put power 
through the starting windings 27 and running windings 28 of 
the motor 26. As soon as the motor picks up speed the cen 
trifugal switch 29 leaves the contact 47 to engage contact 48 
deenergizing the starting windings 27 and to complete the cir 
cuit through the running windings 28 with the start switch 34 
being bypassed by a parallel circuit through lead 32a. The 
switch 34 can then be released and it moves toward its nor 
mally open position. The motor 26 then continues to runlby 
power being supplied to the running windings 28 to operate 
the blower 30 which causes the flow of heated ?uid through 
the passage 42, ambient air through the passage 43 and mixed 
fluid and air through the opening 45 into the dryer to contact 
the clothes load being tumbled in the dryer. From here the 
mixed heated ?uid with moisture from the drying load then 
?ows out the exhaust 22 in 39 contact with the exhaust ther 
mostat 18. 

As shown in FIG. 2, all three contacts A-B, A-C and A-D 
are. closed for the ?rst three time intervals or, in this embodi 
ment, for the ?rst 3 minutes. At the end of this time the con 
tacts A-D open. While contacts A-D are closed during these 
?rst three intervals the inlet thermostat 3 is bypassed by way 
of the electric line 36. The inlet thermostat is closed when the 
dryer is not operating but during this three-interval period the 
temperature in the inlet 40 reaches a temperature such that 
the inlet thermostat 39 is opened. This initial three-interval 
period is indicated by the drying time line 48 on the graph of 
FIG. 4. As is indicated on this graph, the abscissa is the drying 
time in any units desired while the ordinate is the temperature. 
The second vertical line 49 on the graph of FIG. 4 indicates 
the approximate time when inlet thermostat 39 closes to ener 
gize timer motor 37 to the end of the drying cycle after a 
predetermined timed period. On the graph of FIG. 4, showing 
a plot of inlet and exhaust temperatures during the drying cy 
cle, the conditions when the ambient air is at a high tempera 
ture, as in summer, are indicated by the solid line. When the 
ambient temperature is low, as in winter, the inlet temperature 
is indicated by the broken line, both as indicated by the 
legends on FIG. 4. As is seen in this Figure, during the ?rst 
three time intervals the inlet temperature rises above the clos 
ing temperature of the inlet thermostat as indicated by the 
horizontal line 50. By reason of the higher temperature of high 
ambient air in combination with the heated air, the inlet tem 
perature will rise to a higher maximum for this condition than 
when the ambient air temperature is low. 
Assuming high ambient temperature such as approximately 

90° F., the timer will operate during the ?rst three intervals 
with all switches closed so that the inlet temperature will rise 
as indicated by the line 51 on the graph of FIG. 4 while the ex 
haust temperature will rise as indicated by the line 52 on FIG. 
4. Both of these temperatures are rising as they cross the end 
of the three-interval period as indicted by the line 48. After 
these ?rst three time intervals the switch A-D opens. The inlet 
thermostat 39 is open as it has been opened during the ?rst 
three timer intervals by reason of the rising temperature mov 
ing above the line 50 on the graph of FIG. 4. This line 50 in 
dicates the setting for the inlet thermostat. Actually, inlet ther 
mostat 39 would open up somewhat above the inlet thermo 
stat 39 closing temperature represented by the line 50, but for 
purposes of this explanation it can be assumed that the ther 
mostat 39 both opens and closes at the temperature 
represented by line 50. As the inlet thermostat 39 is open, 
switch A-D deenergizes the timer 37. The operation of the 
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4 
timer between the time lines 48 and 49 is then controlled sole 
ly by the inlet thermostat 39 and since in FIG. 4 the inlet ther 
mostat 39 is open between the time period represented by the 
lines 48 and 49, this time will be of variable time with timer 
motor 37 deenergized. , i _ 

During operation of the dryer the exhaust temperature in 
the exhaust 22 continues to rise slowly until the high ambient 
exhaust temperature curve as indicated by the line 52 reaches 
the exhaust thermostat modulation initiation point as in 
dicated by the horizontal line 53 on the graph. At this point, 
which is indicated at 54, the exhaust thermostat 18 begins to 
apply pressure within the chamber 20 and againstthe piston 
21 to move the gas valve 15 to the left as viewed in FIG. 1 to 
throttle the gas supply. This immediately limits the maximum 
value of the inlet temperature as indicate by the point 55 on 
FIG. 4 as after this the inlet temperature begins to fall. As 
moisture is removed from the load within the dryer more and 
more of the heat input becomes available as sensible heat at 
the exhaust thermostat 18. Although the exhaust temperature 
52 continues to rise on a small slope as indicated in FIG. 4, the 
inlet temperature is throttled down more and more with this 
increasing sensible heat in the exhaust. The inlet temperature 
continues to fall commensurate with the dryness of the load 
from the point 55 until it reaches the closing temperature of 
the inlet thermostat as indicated by the line 50 in FIG. 4. This 
closing temperature of the inlet thermostat is selected ar 
bitrarily as being the temperature at which experience has in 
dicated that the load is suf?ciently dry. If desired, this inlet 
thermostat 39 can be of the adjustable type whereby adjust 
ments can be made to change the closing value 50 of this ther 
mostat and thus control the dryness of the clothes load. 
As soon as the inlet heat has thus closed the inlet thermostat 

39, the circuit to the timer‘37 is closed to start the operation of 
the timer. The timer then continues its movement through in 
tervals 4—l0 inclusive. During the intervals 4 and 5 contacts 
A-C remain closed. This continues to supply heat to the dryer 
at a relatively low temperature as the valve 15 is then throttled 
down to a substantial extent. 
At the end of interval 5, as indicated in FIG. 2, switch A-C 

is then opened to break the circuit to the solenoid 13 and per 
mit the main gas control valve 12 to close. This shuts off the 
gas supply and stops the heating. The timer which is energized 
through the inlet thermostat 39 continues to operate through 
the cooldown intervals 6-10 inclusive with contacts A and B 
being closed to continue the air supply which serves to cool 
the dried load. At the end of interval 10 the machine is auto 
matically shutoff. 
The line 23 from the contacts A-D contains a manual 

switch 25. This switch may be opened when it is desired to 
blow air only through the dryer without the application of 
heat. This open switch prevents energization of the gas supply 
so that the timer will run through the entire 10 intervals with 
only the motor operating. This will occur since inlet thermo 
stat 39 will remain closed in the absence of heat, therefore 
timer motor 37 will be energized continuously. 
The positioning of the inlet thermostat 39 as shown in FIG. 

3 serves a very important function with respect to the ability of 
the control system of FIG. 1 to operate properly in any instal 
lation and yet use exhaust and inlet thermostats having the 
same operating values for all installations. It is well known that 
the drying variables of ambient air temperature, air?ow rate 
through the machine, and heat input have a marked in?uence 
on any dry control system and that common extremes of these 
variables individually or in combination can actually make a 
dry control system ineffective. The positioning of the inlet 
thermostat 39 in this invention allows the control system of 
FIG. I to be compensated for the above-mentioned drying 
variables with the result that like clothes loads will be dried to 

‘ thedesired degree of dryness and in approximately the same 
time regardless of the variable installation conditions prevail 
ing. 
An explanation of the compensation effect of the inlet ther 

mostat 39 will be explained by referring to FIG. 4 in which it 
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will be assumed that two identical clothes loads are being 
dried under identical installation conditions with the sole ex 
ception being that one load is being dried in the presence of 
high room ambient temperature (90° F. or above) and the 
other load in a low room ambient temperature (60° F. or 
below). As earlier explained with regard to FIG. 4, the solid 
lines represent the high ambient inlet and exhaust tempera 
tures and the dotted lines represent the low ambient inlet and 
exhaust temperatures as sensed by the respective inlet and ex 
haust thermostats. The valves 53 and 50 for both loads will 
naturally be the same. 
As seen in FIG. 4 and due to the differences in the ambient 

conditions, the corresponding inlet and exhaust temperature 
curves will be displaced from each other by an amount ap 
proximately equal to the differences in ambient temperature. 
Even though the ambients are different, the actual drying rate 
of moisture from both loads is practically identical. Thus, it 
can be seen from FIG. 4 that when the high ambient exhaust 
temperature curve reaches the modulation initiation tempera 
ture 53 of the exhaust thermostat 18 at the point 54 there will 
be considerably more moisture remaining in the load being 
dried under high ambient conditions at this point than there 
will be when at the point 57 when the low ambient exhaust 
temperature curve reaches its modulation initiation point. 
Since it is very desirable that the dry control system of FIG. 1 
dry both loads in approximately the same amount of time, it 
can be seen that considerably more moisture will have to be 
dried from the high ambient load during the modulation time 
period between point 54 and the line 49 when the inlet ther 
mostat 39 closes than will have to be removed during the 
modulation period of the low ambient load between the point 
57 and the line 49. The ambient air as shown in FIG. 3 that 
passes over the thermostat 39 assures this condition. 
Due to low ambient drying characteristics, the load being 

dried under low ambient conditions would be almost 
completely dry at the point 57 when input modulation begins. 
This means that it would be very desirable to have the inlet 
temperature cool as rapidly as possible to the inlet thermostat 
closing temperature as indicated at 50 to expedite the comple 
tion of the overall drying time. As the input is reduced after 
point 57, the cool ambient air passing over the inlet thermo 
stat 39 in combination with the reduced input results in the 
desired rapid cooling of this thermostat to the line 50. In the 
case of the high ambient load the higher temperature ambient 
air, after modulation beings to reduce the input at point 54, 
does not have such a pronounced cooling effect on the inlet 
thermostat as in the low ambient load and thus for comparable 
inputs the inlet temperature curve will cool with a smaller 
slope to the inlet thermostat closing temperature which allows 
enough time for the moisture remaining after the point 54 to 
be removed and yet not unnecessarily prolong the cycle. Thus 
the compensation effect of the ambient air passing over the 
inlet thermostat serves to allow equal loads to be dried in ap 
proximately the same minimum amount of time using approxi 
mately the same total heat input regardless of the ambient air 
temperature at the installations. Loads that are dried under 
identical conditions with only the air?ow rate through the 
dryer or the maximum available heat input being different are 
compensated for in the same way as explained for ambient 
variations. 
The dry control system of FIG. 1 is also able to dry loads ef 

ficiently and safely of any size within the capacity of the dryer 
and of any fabric makeup regardless of whether or not the 
fabrics are mixed. 
The dryer control system of this invention prevents fabric 

damage due to overheating as the inlet temperatures are con 
trolled to low enough values when the fabrics are dry that 
damage does not. occur. Furthermore, as more and more 
moisture is evaporated from the load so that portions of the 
fabric become dry and thus susceptible to heat damage the 
inlet heat is automatically reduced to prevent this damage. In 
addition, the dryer control system of this invention permits a 
mixture of such fabrics as synthetics, heavy cottons such as 
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6 
towels and delicate fabrics to be dried in the same load 
without damage to any of the fabrics. This is true because as 
drying progresses with this mixed fabric load certain of the ar 
ticles such as synthetic fabrics and delicate fabrics dry ?rst be 
fore the heavier cottons and the like. When these earlier dried 
fabrics become completely dry more of the inlet heat to the 
dryer becomes available as sensible heat to raise the tempera 
ture of the exhaust airstream. When the exhaust airstream 
reaches a safe temperature, for example 155° F., the reduction 
of the heat input to the dryer begins by throttling down the gas 
supply as has been described. This 155° F. is a very low control 
temperature for a high heat input dryer. Thus with the time 
control systems, thermostats are set at much higher values 
such as l75°-- 1 85° F. resulting in the dry portions of the load 
being exposed to extremely high inlet temperatures for a long 
time period. As soon as the exhaust gases have reached the 
temperature of the exhaust thermostat setting, throttling of 
the inlet heat and subsequent reduction of inlet temperature 
begins. This is very important as it is the very high inlet air 
temperatures to the load, and particularly to the partially dry 
load, that primarily cause fabric damage. 

In a typical embodiment of a gas heated dryer controlled by 
the system of this invention and assuming average gas quality 
the minimum heat input when the valve 15 is fully throttled 
down is approximately 8000 B.t.u. per hour. This has been 
found to be a safe minimum that can continue until the main 
gas valve 12 is closed at the end of the ?fth time interval on 
the timer 37. In a typical embodiment the maximum heat 
input is 37,000 Btu per hour. During the operation there is 
no cycling on and off of the heat input but rather a continual 
input at the correct heat level with the result that the load 
becomes dry with no fabric damage or overdrying in a 
minimum overall time period. 

In the embodiment of FIGS. 5—7 inclusive electric heaters 
60 and 61 are arranged in parallel with an exhaust thermostat 
62 being located between the heaters. In this typical embodi 
ment the ?rst heater 60 may be of 2000 watts while the second 
heater may be of 3600 watts for a total of 5600 watts. If 
desired, the control may include an additional heater or 
heaters such as the electric heater 63, of 2800 watts, in paral 
lel with the heater 61. This gives the entire heat input as 
sembly a capacity of 8400 watts. Although 8400 watts could 
also be used, the following explanation of the second embodi 
ment will be based on 5600-watts operation (elements 60 and 
61). When heating element 63 is used, it is controlled in the 
same manner as heating element 61 is controlled. 

In the embodiment of FIG. 5 the same switch contacts A, B, 
C and D are provided and the timing arrangement is the same 
as that shown in FIG. 2 for the ?rst embodiment. The motor 
26 is the same, and the starting switch 34, blower 30 and timer 
37 are the same. In this embodiment the switch A-C is in a line 
64 to one side of the parallel heaters 60 and 61 and 63, when 
used, and with the exhaust thermostat 62. Similarly, contact D 
of the switch A-D is in an electric line 65 that bypasses the 
inlet thermostat 39. The door switch 66 which is the same as 
the door switch 66 of the first embodiment is connected to a 
line L1. The on-off switch 35 which is the same as the cor 
responding switch in the ?rst embodiment is connected to the 
second line L2. The third line L3 to provide the necessary 
power for the electric heaters is connected through a centrifu 
gal switch 67 and a safety thermostat 68 by means of a line 69. 
This line is connected to the side of the parallel electric 
heaters opposite the line 64. 
The centrifugal switch 67 is controlled by rotation of the 

motor 26 and is ganged as at 67a to centrifugal switch 29. In 
order to start operation of this embodiment, the switch 35 is 
closed and the start switch 34, which is normally open, is 
closed. This starts operation of the motor by energizing the 
starting windings 27 and the running windings 28 as in the first 
embodiment and as soon as the centrifugal switch 29 moves to 
the contact 48, which deenergizes the starting windings 27, 
the start switch 34 can be released. This operation is exactly 
the same as described in the ?rst embodiment and occurs in a 
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very short period of time. As soon as the motor 26 reaches a 
speed to move switch arm 29 from contact 47 to contact 48, 
the centrifugal switch 67 which is also controlled by switch 
arm 29 as shown at 67a also closes to provide power to the 
electric heaters. 
As soon as the timer 37 is indexed to the starting position in 

the manner described previously, contacts A—_B, A-C and 
A-D are closed. As pointed out in the ?rst embodiment, this 
provides a parallel energization circuit for inlet thermostat 39 
and also causes immediate energization, after centrifugal 
switch 67 closes, of the electric heaters 60 and 61. This heat 
ing continues through the ?rst three timed intervals as previ 
ously described during which the inlet thermostat 39 opens. In 
conditions of high ambient temperature, the exhaust tempera 
ture, as indicated by the line 72, continues to increase until it 
reaches the upper setting or opening point of the exhaust ther 
mostat 62 indicated by the line 73. As is customary in ther 
mostats of this type, the exhaust thermostat 62 has an upper 
setting or opening point and lower setting or reset point with 
the lower setting indicated by the line 74 in order to switch the 
heater 6] into and out of the circuit. When the exhaust tem 
perature line 72 reaches the opening temperature line 73 of 
the exhaust thermostat, the circuit is broken in the exhaust 
thermostat 62 to deenergize heating element 61. The exhaust 
thermostat then continues to open and close in the customary 
manner between the temperature setting lines 73 and 74 dur 
ing the drying cycle. 
As soon as the exhaust temperature has reached this max 

imum or opening setting of the exhaust thermostat as in 
dicated by the point 75 and the heater 61 is deenergized, the 
inlet temperature as indicated by the line 76 has reached its 
maximum value as indicated by the point 77. The inlet tem 
perature then falls because the circuit to the electric heater 61 
has been broken and operation continues with element 60 
(2000 watts) only operating. As the circuit to the electric 
heater 61 continues to be made and broken by the operation 
of the exhaust thermostat, the inlet temperature falls in a se 
ries of steps until it reaches the inlet thermostat closing tem 
perature as indicated by the line 70 whereupon the inlet ther 
mostat closes to energize the timer 37. The timer thereupon 
resumes its movement through intervals 4— 10 inclusive with 
‘results as described above in connection with the ?rst embodi 
ment. The beginning of interval 4 is indicated by the vertical 
line 78 on FIG. 7. ' 

In this second embodiment the inlet thermostat 39 is 
located in the inlet passage 79 to the dryer in which the elec 
tric heaters (such as 60, 61 and 63) are located as indicated at 
80. In this embodiment ambient air is admitted through 
openings such as the openings 81 and through other openings 
as indicated by the arrows 82 to contact the thermostat 39 
with the results described in connection with the ?rst embodi 
ment. 

As can be seen from the circuit of FIG. 5, heater 60 is al 
ways in the circuit, whenever timer switch A-D is closed, dur 
ing the drying cycle with the exhaust thermostat controlling 
the heater 61. 
The dryer control system of the embodiment of FIGS. 5, 6 

and 7 functions similarly to the dryer control system of the 
?rst embodiment and has the same advantages. The principal 
difference here is that the exhaust thermostat cycles on and 
off as indicated by the upper and lower setting lines 73 and 74 
of FIG. 7 and that the inlet and exhaust temperature curves in 
stead of being smooth curves are in the form of jagged lines 
corresponding to the cycling of the exhaust thermostat, also as 
shown in FIG. 7. This is caused by the inlet air heater 61 
cycling on and off by reason of the closing and opening of the 
exhaust thermostat 62. In this embodiment of the invention 
the upper exhaust temperature line 73 is 145° F. for the 5600 
watt input of heaters 60 and 61. Under these conditions the 
lower line 74 of FIG. 7 of the 5600-watt input is equivalent to 
137° F. This differential between 145° F and 137° F. is a very 
small differential for a thermostat of this type and permits the 
inlet temperatures to rise and fall over smaller temperature 
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8 
ranges to lessen the chance of false closing of the inlet thermo 
stat. A correspondingly small differential is provided with the 
8400-watt input using an opening value of 165° F. and a clos 
ing value of 157° F. . ' 

In operation when the exhaust temperature as indicated by 
the line 72 for high ambient conditions and by the line 84 for 
low ambient conditions reaches the thermostat setting line 73, 
the exhaust thermostat 62 opens with the result that heating 
element 61 of the electrical input to the dryer is cycled off. 
This causes a drop in temperature in both the exhaust ?uid 
stream from points 75 and 86 and the inlet temperatures from 
the peaks 77 and 87 to drop. Drying still continues, however, 
as the heater 60 is still in the electrical circuit. As the exhaust 
temperature decreases it reaches the value indicated by the 
line 74 on FIG. 7 where the exhaust thermostat resets and ele 
ment 61 is reenergized. This cycling of a part of the input heat 
as indicated by the lines 76 and 85 for high and lowambient 
conditions continues until the inlet thermostat closes atv its 
setting indicated by the line 70 on FIG. 7. This is low enough 
to insure that the load will be completely dry. 
Compensation for the important drying variables in the dry 

control system of FIG. 5 is very similar to that as explained for 
the ?rst embodiment of FIG. 1. Of course in the electric heat 
input system of FIG. 5 the heat input does not vary in?nitely 
over its operating range as it does for the gas input embodi 
ment of FIG. 1. In FIG. 7 the same conditions of dryness for 
the low and high ambient drying conditions exist at the points 
86 and 75 as at the points 57 and 54 of FIG. 2. The compen 
sating effect of the ambient air passing over the inlet thermo 
stat 39 as shown in FIG. 6 is therefore very similar as for FIG. 
3. When the low ambient load is dry or is almost dry as at the 
point 86 in FIG. 7, the exhaust airstream cools slowly after the 
?rst cycle point resulting in a longer period of time to allow 
cool ambient air to pass over the inlet thermostat 39 to cool it 
so therefore the inlet temperature drops a greater amount 
under one element operation than with a high room ambient 
temperature under the operation of one heating element only. 
Under full input after the exhaust thermostat resets, the low 
ambient exhaust temperature-will reheat to the trip tempera 
ture of line 73 faster because of the lack of moisture than with 
the high ambient, thus the maximum value that the low am 
bient inlet temperature attains will be considerably less than at 
the point 87 when the input was ?rst reduced. Therefore, the 
low ambient inlet temperature will drop to the inlet thermostat 
closing temperature 70 much sooner after the ?rst cycle point 
than with the high ambient condition which is the desired and 
necessary condition to assure that like loads will dry as ex 
plained for the ?rst embodiment. 
Having described the invention as related to the embodi 

ments shown in the accompanying drawings, it is our intention 
that the invention be not limited by any of the details of 
description, unless otherwise speci?ed, but rather be con 
strued broadly within its spirit and scope as set out in the ac 
companying claims. The embodiments of the invention in 
which an exclusive property or privilege is claimed are defined 
as follows: 

Iclaim: 
1. A temperature control system for a fabric dryer that in 

cludes a heated ?uid inlet means to the dryer, means for sup~ 
porting said fabric for contact by a heated ?uid and a moisture 
and ?uid exhaust means from the dryer, comprising: a variable 
heat supply means for supplying heat to sad inlet means; an ex 
haust thermostatic control associated with said exhaust means 
exposed to exhaust heat therein; means operated by said ex 
haust control for progressively reducing the heat supplied by 
said heat supply means as said exhaust heat increases; a 
second thermostatic control associated with said inlet means 
exposed to heat from said supply means; means for subjecting 
said second thermostatic control to ambient air in addition to 
said supply means heat; and means for stopping said heat 
supply means when said second control reaches a predeter 
mined temperature. 
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2. A temperature control system for a fabric dryer that in 
cludes a heated ?uid inlet means to the dryer, means for sup 
porting said fabric for contact by a heated ?uid and a moisture 
and ?uid exhaust means from the dryer, comprising: means for 
supplying heated ?uid to said inlet means during a drying 
cycle including gas heating means having a gas supply line; air 
flow means for ?owing ambient air into said inlet means; a 
normally open throttle valve in said supply line; means for 
opening said gas supply line at the beginning of said cycle to 
produce a rising temperature in said inlet means; a thermo 
static control in said exhaust means operable at a ?rst 
predetermined temperature to throttle down said valve to 
maintain an at least approximately constant temperature in 
said exhaust means whereby the temperature of said inlet 
means is reduced as moisture is removed; a thermostatic con 
trol in said inlet means operable after reaching a predeter 
mined temperature to close said supply line, said inlet thermo 
static control including a thermostat; and means directing a 
portion of said ambient air in operating contact with said ther 
mostat. 

3. A temperature control system for a fabric dryer that in 
cludes a heated ?uid inlet means to the dryer, means for sup 
porting said fabric for contact by a heated ?uid and a moisture 
and ?uid exhaust means from the dryer, comprising: electri 
cally controlled means for supplying heated ?uid to said inlet 
means during a drying cycle; a ?rst electrical circuit for said 
heated ?uid means including a ?rst switch; electrically 
operated means for ?owing ambient air into said inlet means; 
a second electrical circuit for said air means including a 
second switch; a ?rst thermostatic control including a thermo 
stat associated with said exhaust means operable at a ?rst 
predetermined temperature for controlling said heat supply to 
said inlet means to reduce said heat supply as the temperature 
in said exhaust means tends to exceed said predetermined 
temperature; a second thermostatic control including a ther 
mostat associated with said inlet means and having an open 
position and a closed position, said thermostat opening at a 
second predetermined temperature in said inlet means and 
closing at a third predetermined temperature in said inlet 
means to inactivate said supplying means; a third electrical 
circuit including a third switch bypassing said second control 
thermostat; and an electrically operated timer in said third cir 
cuit having means for closing said second switch for a ?rst 
time interval for ?owing of ambient air, for closing said ?rst 
switch for a second time interval less than said ?rst time inter 
val to heat said ?owing ambient air, and for closing said third 
switch for a third time interval less than said second time inter 
val to bypass said second thermostatic control to allow said 
thermostatic control to open only as a result of the heating of 
said ambient air and to inactivate said timer at the end of said 
third time. 

4. A temperature control system for a fabric dryer that in 
cludes a heated ?uid inlet means to the dryer, means for sup 
porting said fabric for contact by a heated ?uid and a moisture 
and ?uid exhaust means from the dryer, comprising: electri 
cally controlled means for supplying heated ?uid to said inlet 
means during a drying cycle; a ?rst electrical circuit for said 
heated ?uid means including a ?rst switch; electrically 
operated means for ?owing ambient air into said inlet means; 
a second electrical circuit for said air means including a 
second switch; a ?rst thermostatic control including a thermo 
stat associated with said exhaust means operable at a first 
predetermined temperature for controlling said heat supply to 
said inlet means to reduce said heat supply as the temperature 
in said exhaust means tends to exceed said predetermined 
temperature; a second thermostatic control including a ther 
mostat associated with said inlet means and having an open 
position and a closed position, said thermostat opening at a 
second predetermined temperature in said inlet means and 
closing at a third predetermined temperature in said inlet 
means to inactivate said supplying means; a third electrical 
circuit including a third switch bypassing said second control 
thermostat; and an electrically operated timer in said third cir 
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cuit having means for closing said second switch for a ?rst 
time interval for ?owing of ambient air, for closing said ?rst 
switch for a second time interval less than said ?rst time inter 
val to heat said ?owing ambient air, and for closing said third 
switch for a third time interval less than said second time inter 
val to bypass said second thermostatic control to allow said 
thermostatic control to open only as a result of the heating of 
said ambient air and to inactivate said timer at the end of said 
third time. 

5. In a dryer control system for a dryer having a heat source 
and means for moving hot air through the dryer, the combina 
tion comprising ?rst means for varying the heat output of the 
heat source between a high output and a low output, tempera 
ture responsive means responsive to the temperature of ex 
haust air, means connecting said temperature responsive 
means to said ?rst means whereby as the moisture is removed 
and less heat is needed said first means is adapted to reduce 
the heat output of the heat source, second means for terminat 
ing the operation of the ‘heat source, a_timer for controlling 
said second means, second temperature responsive means 
responsive to a predetermined level of output of the heat 
source and having contacts that are closed below said level 
and open above said level, and means connecting said second 
temperature responsive means to said timer so that said 
second temperature responsive means only determines the 
termination of operation of the dryer by providing a ?xed time 
of operation of the dryer after the output of the heat source 
has reduced to a predetermined level to close said contacts. 

6. In a dryer control system for a dryer having a heat source 
and means for moving hot air through the dryer, the combina 
tion comprising ?rst means for varying the heat output of the 
heat source between a high output and a low output, tempera 
ture responsive means responsive to the temperature of ex 
haust air, means connecting said temperature responsive 
means to said ?rst means whereby as moisture is removed and 
less heat is needed the output of said ?rst means controlled by 
said temperature responsive means only is adapted to vary 
without cutting off the heat output of the heat source, second 
means for terminating the operation of the heat source, a 
timer for controlling said second means, second temperature 
responsive means responsive to a predetermined level of out 
put of the heat source and having contacts that are closed 
below said level, and means connecting said second tempera 
ture responsive means to said timer to cause energization of 
said timer by said second temperature responsive means only 
when the output drops to said level to cause termination of 
operation of the dryer at a ?xed time after the said level is 
reached. 

7. The combination of claim 6 wherein said timer is, 
manually operable to its “on” position and has a holding cir 
cuit switch connected to said timer in parallel with said second 
temperature responsive means for keeping the timer operating 
for a predetermined short time regardless of the condition of 
said second temperature responsive means to assure the dryer 
coming up to operating temperature above said predeter 
mined level and then causing said timer to stop operating until 
said predetermined level is reached thereafter whereupon the 
timer will start and run the remainder of the drying time. 

8. The combination of claim 7 wherein said timer also has 
switch means connected to said means for moving the air and 
to said ?rst means for controlling operation of the means for 
moving the air and for operating said ?rst means. 

9. In a dryer, the combination comprising a fuel burner 
furnishing heat thereto, a modulating valve arranged to con 
trol the supply of fuel to the burner, means for circulating air 
through said dryer, a ?rst temperature responsive means 
responsive to exhaust air temperature of the dryer, means con 
necting said ?rst temperature responsive means to said modu 
lating valve so that the burner heat output is gradually 
decreased as the temperature of the exhaust air increases, 
second temperature responsive means responsive to a tem 
perature indicative of the output of the burner, control means 
for said valve for shutting off the ?ow of gas to the burner, and 
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a timer for controlling said control means and controlled only 
by said second temperature of responsive means to initiate 
operation of the timer near the end of the drying cycle. 

10. The combination of claim 9 wherein said timer has 
switch means for controlling operation of said control means 
and switch means for controlling said timer, said switch means 
for said control means being arranged to keep said control 
means energized after said switch means for the timer has 
opened. 

11. The combination comprising drying apparatus having a 
source of heat for heating air ?owing into said apparatus and 
means for exhausting the air from said apparatus, a timer hav 
ing ?rst switch means for controlling said heat source and 
second switch means for controlling said timer, and control 
means responsive to the heat input to the apparatus to control 
energization of said timer independently of said second switch 
means, said control means being arranged to cause energiza 
tion of said timer only after the heat input to the apparatus has 
been relatively high and has dropped below a predetermined 
level, and said second switch means being arranged to break 
the circuit to said timer a short time after the timer is initially 
placed into operation, said time being sufficient to have the 
heat input rise above said predetermined level. 

12. The combination de?ned in claim 1 1 wherein said timer 
is manually operable to start its operation. 

13. Drying apparatus comprising a chamber, a source of 
heat for heating air ?owing to said chamber, means for ex 
hausting the air from said chamber after moisture is collected 
by the air, ?rst means responsive to the temperature of ex 
haust air, said means being adapted to control the source of 
heat whereby the heat is reduced as the temperature of the ex 
haust air reaches a predetermined high limit, second means 
providing “on”-“o_ff” control of the source of heat in addition 
to said ?rst means, said second means being responsive to a 
parameter affected by the reduction of the heat from said 
source, and timer means controlled by said second means for 
providing a ?xed terminal period of heat supply following said 
parameter lowering to a predetermined level. 

14. The apparatus de?ned in claim 13 in combination with 
means responsive to the operation of said air exhausting 
means to also control said source of heat. 

15. The method of drying laundry in a laundry dryer which 
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comprises drying said laundry at a maximum rate of heat in 
put, with air introduced into the dryer inlet at a high tempera 
ture for a period of variable length, terminating said period of 
variable length upon detection of a temperature rise in air out 
let temperature from said dryer indicating a reduction in the 
rate of heat absorption due to evaporation below the rate of 
heat input, drying said laundry for a subsequent variable 
period of time with gradually reducing heat input, and drying 
with reducing heat input for a~ fixed portion of a predeter‘ 
mined terminal period of ?xed duration, commencing upon 
the air inlet temperature dropping to a predetermined tem 
perature. 

16. A laundry dryer comprising a motor driven tumbling 
drum, means for moving air through said drum including an 
inlet and an outlet, an inlet thermostatic switch associated 
with said inlet, and adapted to open at a predetermined 
elevated temperature in response to heated air ?owing 
through said inlet, and close upon a drop in inlet air tempera 
ture, means for supplying heated air to said inlet at a tempera 
ture above said predetermined temperature, an outlet thermo 
static switch associated with said outlet adapted to open at a 
temperature and close upon a drop in outlet temperature, and 
means for cycling said air heating means off and on in 
response to said outlet thermostat temperature after detecting 
a temperature rise in air outlet temperature from said dryer in 
dicating a reduction in the rate of heat absorption due to 
evaporation below the rate of heat input, a timer having cam 
actuated contacts for completing a circuit to said air heating 
means except during a ?xed run out period, a motor for driv 
ing said timer, timer cam controlled contacts connected in 
parallel with the contacts of said inlet thermostatic switch and 
adapted to energize said timer motor, said timer controlled 
contacts being adapted to open to suspend timer operation 
and preset the timer for a terminal period of ?xed length 
greater than said run out period, and the contacts of said inlet 
thermostatic switch being adapted to close to energize said 
timer motor to initiate said terminal period upon a drop in 
inlet air temperature in response to the cycling of said outlet 
thermostat switch. 

17. The method of drying laundry as recited in claim 15 
wherein said laundry is cooled off during the remainder por 
tion of said terminal period without heat input. 


