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My invention relates to drying apparatus, 
more particularly to apparatus for drying fab 
rics or the like, and has for an object to provide 
improved apparatus of this kind. 
A further object of the invention is to utilize 

the heat remaining in the drying chamber of a 
drier subsequent to the deemergization of the 
heaters for completing the drying operation and, 
concomitantly, progressively cooling the mate 
rial being dried. 
A still further object of the invention is to 

provide an improved control for a drier which 
may be manually operated to initiate a drying 
operation and which efects a predetermined se 
quence of drying steps automatically, at the 
conclusion of which the drier is rendered in 
active. 
These and other objects are effected by my 

invention as will be apparent from the follow 
ing description and claims taken in connection 
with the accompanying drawings, forming a part 
of this application, in which: 

Fig. 1 is a vertical section taken along the line 
I-I of Fig. 2 and showing a form of clothes 
drier controlled in accordance with my in 
vention; 

Fig. 2 is a sectional view taken along the line 
II-II of Fig. 1; 

Fig. 3 is a diagram of the electrical connec 
tions of the control apparatus used to control 
the drier shown in Figs. 1 and 2; 

Fig. 4 is a view similar to Fig. 1 and showing 
a second embodiment of the invention; and 

Fig. 5 is a diagram of the electrical connec 
tions for the drier shown in Fig. 4. 

Reference will now be had to FigS. 1 to 3, in 
clusive, wherein I have elected to show my in 
vention applied to a clothes drier of the dones 
tic type and provided with a housing structure 
o, the front wall of which is provided with 
an access opening 2 and a suitable hinged door 
3 for closing the opening. The housing O 

also includes a back wall 4 for suitably Sup 
porting a bearing 5 in which a shaft f6 is jour 
naled. The latter supports a basket 7 for con 
taining the clothes to be dried, which basket 
includes a perforate side wall 8, a number of 
the perforations being shown at 9. The basket 
T is provided with a plurality of inwardly-ex 

tending vanes 2 which function to tumble the 
clothes during rotation of the basket. The 
front end of the basket 7 is provided with an 
access opening 22 which registers with the access 
opening 2 of the housing. 

5 

0 

20 

30 

35 

40 

45 

50 

A generally cylindrical bafle 23 is disposed 55 
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Within the housing 0 and encloses a drying 
chamber 24 within which the basket rotates. 
An upper portion of the baffle 23 is recessed to 
provide a cove 25 for housing an electric heat 
ing element, of any well-understood construction 
and indicated at 26. An air inlet opening 27 is 
formed in the baffle 23 and a relatively large 
throat 28 is provided at the bottom of the baffle 
for the discharge of the heated, humid air from 
the chamber 24. A plurality of openings 29 
may be provided in the recessed portion of the 
baffle 23 for the ingress of air to the cove 25 and 
the heating chamber 24. Admission of air from 
the ambient atmosphere to the housing 10 is 
afforded by a plurality of louvred openings 3 
arranged in one of the walls of the housing 0, 
Such as, for example, the front wall . 
The basket 7 and its shaft 6 are rotated at 

a Speed of, for example, 50 R. P. M. by means 
of a sheave 32 fixed to the shaft 6 and belted, 
as shown at 33, to a pulley 34 driven by an elec 
tric motor 35. The motor 35 also drives a blower 
36 having a discharge port 37 extending through 
the housing 0 for the delivery of humid air to 
the ambient atmosphere. The inlet eye of the 
blower 36 is shown at 38 and communicates with 
a chamber 39 formed in the bottom of the hous 
ing 0 and communicating with the throat 28. 
Preferably a lint trap 41 formed, for example, 
of a flat sheet of screen cloth, is disposed be 
tween the throat 28 and chamber 39 for the 
gathering of lint which may accumulate during 
the tumbling of fabrics in the basket. Prefer 
ably the lint trap 4 f is removable, by means of 
a handle 42, through a suitable opening in the 
front wall f of the casing for the periodic clean 
ing of the lint trap. 
As described hereinafter, the operation of the 

heater 26 and the motor 35 is controlled by a 
timer, generally indicated at 44 and carried by 
an upper portion of the housing O; the timer 44 
having a manually-operated knob 55 for initiat 
ing operation of the timer and accessible at the 
front of the cabinet. The timer 44 will be de 
Scribed more in detail hereinafter. Energiza 
tion of the heater 26 is also controlled by a 
thermostatic switch, generally indicated at 40 
and carried by the baffle 23 in a position where 
it will reflect the temperature of the atmos 
phere within the drying chamber 24. 
According to my invention, the timer 44 con 

ditions the heater 26 for energization accom 
panied by operation of the motor 35 for a pre 
determined period of operation of the timer, at 
the conclusion of which period the heater 26 is 
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rendered inactive. The motor 35, however, con 
tinues to operate for a second predetermined 
period of operation of the timer to continue the 
tumbling of the fabrics and the circulation of 
air through the chamber 24. It is during the 
continued operation of the motor 35 that the 
heat remaining in the chamber 24 Subsequent 
to the deemergization of the heaters 26 is utilized 
to complete the drying operation, and a con 
comitant of this operation is that the clothes 
are cooled to a temperature at which they may 
be comfortably handled as they are removed 
from the basket. 

Reference will now be had particularly to 
Fig. 3 for a diagrammatic representation of the 
timer and the electrical circuits between the 
various electrical translating devices, referred to 
heretofore. The timer 44 includes three switches 
46, 47 and 48, all of which are biased to their 
open position and actuated to their closed posi 
tion by respective cams 49, 50 and 5. The cams 
49 to 5, inclusive, are fixed to a shaft 52 which 
is rotated at a relatively slow speed by means 
of a Speed-reducing mechanism 53 driven by a 
timing motor 54. The latter may be of the syn 
chronous type usually employed for driving clockS. 
The shaft 52 is provided with a knob 55 which 
may be manually actuated to advance the cams 
49 to 5, inclusive, when initiating operation of 
the timer. A slip clutch 56 is employed to permit 
rotation of the shaft 52 relative the Speed-reduc 
ing mechanism 53 during a manual adjustment 
of the cams, and which also functions to drive 
the shaft 52 during operation of the timer motor 
54. Regardless of whether the shaft 52 is manu 
ally actuated or driven by the motor 54, rotation 
is clockwise as shown by the arrow On the knob 55. 
The source of power for the apparatus is defined 

by line conductors 1 and L2 and a conductor N. 
These three conductors are usually connected to 
a three-wire, single phase Edison distribution 
system wherein the potential across the line con 
ductors Li and L2 approximates 230 volts, while 
the potential from either of the line conductors 
L1 and 2 to the neutral conductor N is approxi 
mately 115 volts. As shown, the conductors L1 
and L2 are respectively connected to one side of 
each of the switches 46 and 47, and the conductor 
Li is also connected to one side of the Switch 48 
by means of a conductor 58. The opposite side 
of the switch 46 is connected, by means of a con 
ductor 59, to one terminal of the heater 26 
through a pair of contacts 6 forming a part of 
the structure of the thermostat 40. 
The thermostat 40, which may be of any well 

understood construction, includes a heat-actuated 
member, such as a bimetal disc 62, which, When 
the temperature of the atmosphere within the 
heating chamber 24 is below a predetermined 
value, bridges the contacts 6 for energizing the 
heater 26. Conversely, when the temperature of 
the air within the chamber 24 is above a pre 
determined value, the bimetallic element 62 SnapS 
to the position shown in dotted lines in Fig. 3, 
for opening the heater circuit at the contacts 6. 
In the latter position of the thermostatic element 
62, a pair of contacts 63 are bridged for energizing 
the timer motor 54, further reference to which 
Will be made hereinafter. The opposite terminal 
of the heater 26 is connected by a conductor 64 
to the movable contact of the switch 47. 
One terminal of the main motor 35 is directly 

connected to the neutral conductor N, while the 
opposite terminal is connected by means of a 
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47. From this connection, it will be apparent 
that the motor 35 operates during the period of 
time that the Switch 47 is closed. It will also be 
apparent that the main heater 26 is conditioned 
for energization under control of the thermostat 
during periods when the switch 46 is closed. From 
the shape of the cams 49 and 50, it will be seen 
that the Switch 47 is closed simultaneously with 
the closing of the Switch 46 and that the switch 
47 remains closed for a period of time after the 
switch 46 is opened. 

During the heating steps in the drying pro 
gram, the timer motor is energized during peri 
Ods when the thermostat 40 is satisfiad, or, in 
other words, when the temperature in the cham 
ber 24 is above the value at which the thermo 
static disc 62 snaps to its dotted line position. 
Conversely, when the thermostat 40 is calling for 
heat, the timer motor 54 is deenergized. As 
shown, one terminal of the timer motor 54 is 
connected by a conductor 66 to one contact 63 
of the thermostat 40, the opposite contact 63 
being connected to the conductor 59. The oppo 
site terminal of the timer motor 54 is connected 
by means of a conductor 67 to the neutral con 
ductor N. A switch 68 may be interposed in the 
conductor 67 for manually rendering the timer 
motor 54 inactive, the purpose of which will be 
referred to hereinafter. The conductor 66 is 
also electrically connected by means of a conduc 
tor 69 to the movable contact of the cam-operated 
Switch 48. From this connection, it will be appar 
ent that, when the switch 48 is closed towards 
the conclusion of the heating step in the cycle, 
the timer motor 54 will be continuously energized 
regardless of the position of the thermost at 40. 

In operating the drier described heretofore, the 
operator deposits the Wet fabrics in the basket 7 
and closes the door 3, after which the timer knob 
55 and the cams 49 to 5 are moved angularly 
from the 'off' position of the timer to the "on' 
position thereof, which movement is sufficient to 
close the switches 46 and 47. Accordingly, the 
heater 26 is energized since the thermostat disc 
62 is relatively cool and is, therefore, in the posi 
tion shown wherein the contacts 6 are bridged. 
The circuit for energizing the heater 26 includes 
the line conductor L1, the Switch 46, conductor 59, 
the bridged contacts 6 f, heater 26, conductor 64, 
switch 47 and line conductor L2. The main motor 
35 is also energized for tumbling the fabrics and 
for the circulation of air therethrough by means 
of a circuit extending from the line conductor L2 
and including the Switch 47, conductors 64 and 
65, main motor 35 and a neutral conductor N. 
Since the contacts 63 and the switch 48 are open, 
the timer motor 54 is inactive. 
The heat generated by the heater 26 at this 

time progressively increases the temperature of 
the drier structure and the fabrics contained 
therein. During the early stages of this heating 
step, the rise in temperature within the chamber 
24 is relatively slow as a substantial portion of 
the energy dissipated by the heater 26 is con 
verted to latent heat of vaporization and a rela 
tively small percentage of the energy dissipated 
by the heater is converted to sensible heat. As 
the drying progresses, more energy is convertad 
to sensible heat and less to latent heat so that the 
temperature rise is increased. When the tempera 
ture of the chamber 24 is increased to a prede 
termined high value of, for example, 180° F., the 
thermostat 40 opens the contacts 6 and closes 
the contacts 63. Accordingly, the heater 26 is 

conductor 65 and the conductor 64 to the switch is deemergized and Operation of the timer is initiated 
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since the timer motor 54 is now energized by 
means of a circuit including line conductor L1, 
closed switch l6, conductor 59, the bridged con 
tacts 63, conductor 66, timer motor 54, conductor 
67 and the neutral conductor N. 
The cans 49 to 5 are now rotated clockwise 

at a relatively low speed. During this operation 
of the timer, the temperature within the chamber 
24 may drop to a predetermined value of, for 
example, 160° F., so that the contacts 6 are 
again bridged for energizing the heater 26. and 
the contacts 63 are opened, whereupon operation 
of the timer motor ceases. The heater 26 will be 
energized and deemergized under control of the 
thermostat 40 until the timer cams have been 
advanced sufficiently to open the Switch 46 where 
upon the heater 26 is deemergized for the re 
mainder of the cycle. At this time, the clothes 
are substantially dry. Shortly before the open 
ing of the switch 46, the switch 48 is closed to 
establish a shunt circuit around the Contacts 
63 for the continuous energization of the timer 
motor 54. This shunt circuit includes the con 
ductors Li, 58 and 69. It will be understood that 
the main motor 35 continues operation after the 
opening of the switch 46 as its circuit is main 
tained by the closed switch 47. 
During the latter part of the drying cycle or 

after the heater 26 has been deemergized by the 
opening of the switch 66, the continued circula 
tion of air through the chamber 24 completes 
the drying operation. The stored heat is utilized 
for this purpose, and since there is a continuous 
flow of relatively cool air from the ambient at 
mosphere, the drier structure is cooled as the 
fabrics are being dried. After a predetermined 
period of continuous operation of the timer éé, 
the switch 4 is opened by the can 50, where 
upon the main motor 35 is deenergized. Shortly 
thereafter, the can 5 opens the switch 48 for 
de-energizing the timer motor 54. The appara 
tus is now in the 'off' position, as shown, and 
the dried fabrics may be removed from the 
basket. 
The steps in the drying cycle recited hereto 

fore obtain whether the oad to be dried is heavy 
or light. However, the total duration of the dry 
ing cycle will be longer with a heavy load, in 
asmuch as longer periods of energization of the 
heater are necessary to vaporize the moisture. 
Conversely, with a light load the periods of ens 
ergization of the heater 26 are shorter and the 
duration of the entire cycle will be relatively 
short. The wattage of the heater 26, the amount 
of air translated through the drying chamber 28 
and the speed at which the timer motor 58 ad 
vances the cams are correlated so that the mat 
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jority of the loads usually dried in apparatus of 
this kind will require but a single setting of the 
control knob 55. If the knob 55 is adjusted to 
its “on' position, as indicated, without any add 
tional angular movement of the knob, the falo 
rics will be thoroughly dried when renoved from 
the drier. The operator may, however, in ini 
tiating operation of the apparatus, advance the 
knob 55 beyond its "on' position in order to 
shorten the time that the switch 46 is closed 
during the heating cycle. Accordingly, when the 
cycle is terminated the fabrics are damp in order 
to provide for immediate ironing. The amount 
of dampness remaining in the fabrics may be 
selected by the operator when initiating the cycle 
by advancing the control knob more or less. In 
this connection, indicia may be provided on the 
knob 55 to guide the operator in selecting the 
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6 
degree of dampness in the fabrics at the con 
clusion of the cycle. 
Occasionally extremely heavy drying loads are 

encountered such as, for : example, when a plu 
rality of heavy throw rugs are to be dried or 
when the amount of moisture in any oad is 
heavy, and when such conditions prevail, it is 
desirable that the machine be capable of man 
ual operation. It is for this reason that the 
switch 68 is provided. In order to operate the 
machine manually, the timer is advanced to its 
"on" position, as described, and the switch 68 
is moved to its "off" position. Accordingly, the 
heater 26 is operated under control of the ther 
mostat 40, and since the motor 35 is energized, 
air is circulated through the drier. However, the 
opening of the switch 88 prevents operation of 
the timer motor. When the load is dried, the 
operator moves the tinner to the "off’ position 
or may advance the timer to the position wherein 
air circulation only is effected and then close 
the switch 68. Accordingly, the load will be 
cooled during the operation of the timer to its 
'off' position. The switch 68 is so constructed 
that it is retained in its "on" or “off” position 
after having been moved to either one of these 
positions. 
The drier which I have indicated in Fig. 4 and 

constituting a second embodiment of the inven 
tion is constructed generally along the lines de 
scribed heretofore, and parts which are common 
to both are indicated by similar reference nu 
Emerals. This drier is provided with thermostat, 
indicated at 7 f, for controlling energization of the 
heater 26 and constitutes a safety thermostat 
which prevents overheating of the air in the 
chamber 2. The second thernostat 2 refects 
the temperature of the discharged air and is 
preferably located in the chamber 39. As shown 
in Fig. 5, the thermostat 2 is constructed gen 
erally along the lines of the thermostat 49, in that 
it includes a bimetal element 3 which moves 
from the position shown in the drawing to its 
dotted line position, in response to a predeter 
mined temperature of, for example, 180° F. This 
thermostat 2 is, however, of the high differ 
ential type and is adapted to move from its 
dotted line position to the position shown in the 
drawing, when the teaperature of the air has 
been depressed to a temperature of, for example, 
30° F. The ther nostat. A may be arranged to 
open its contacts at a temperature of 185 F. 
and functions as a safety device which in normal 
operation remains closed. 
As shown in Fig. 5, the thermostatic element 3 

bridges contacts 74, which indicates that its ten 
perature is below 180° F. When the temperature 
of the air in the discharge duct attains 80° F., 
the element 3 moves to its dotted line position, 
Wherein it bridges contacts 25. The element 3 
remains in this dotted line position until the ten 
perature has been depressed to 130 F. 
The timer structure associated with Fig. 4 is 

indicated generally by the numeral 6 and in 
cludes a pair of cams 7 and 78 which are rotated 
with the shaft 52 by the timer motor 53 through 
the reduction gearing 53. As in the first embodi 
ment, the shaft 52 may be noved angularly man 
ually by the knob 55 from an “off” position to an 
“om” position. 
The cam in the 'o' position closes a pair 

of switches 8 and 82 and the cam 78 closes the 
switch 83. One terminal of the switch 8 is con 
nected to the line conductor 1 &nd the other 
contact of the switch 36 is connected to a ter 
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minal of the heater 26 through the thermostat 
7. The other switch 82 has one of its contacts 
connected directly to the line conductor La and 
its second contact connected to the Opposite ter 
minal of the heater 26 through the contacts 74. 
One terminal of the timing motor 54 and one ter 
minal of the main motor 35 are electrically con 
nected by a conductor 84 to the stationary coin 
tact of the cam-operated switch 33, the movable 
contact of which is directly connected to the neu 
tral conductor N. The opposite terminal of the 
timer motor 54 is connected by means of a con 
ductor 85 to the line conductor L1 through the 
contacts 75 of the thermostat 72. The opposite 
terminal of the main motor 35 is connected by 
means of a conductor 86 to the line conductor La. 

In initiating operation of the drier shown in 
Figs. 4 and 5, the timer is advanced to its "on' 
position after the damp clothes have been depos 
ited in the basket fl. Accordingly, the Switches 
8, 82 and 83 are closed. Closure of the Switches 
8 and 82 energizes the heater 26, it being under 
stood at this time that the therm rstat 2 is rela 
tively cool or at room temperature. The closure 
of the switch 83 energizes the main motor 35 
which operates, as described heretofore, to tum 
ble the fabrics in the basket and to circulate air 
through the drying chamber 24. Operation of 
the heater 26 increases the temperature within 
the chamber 24, the increase being relatively slow 
at the beginning of the heating cycle because of 
the large amount of water to be evaporated. AS 
the drying progresses, the temperature increases 
rapidly as described heretofore. During this 
drying operation, the timer motor 54 is inactive. 
When the temperature of the air in the discharge 
duct attains 180° F., indicating the fabrics are 
substantially dry, the thermostatic element 3 
moves to its dotted line position for deemergizing 
the heater 26 and for energizing the timer motor 
54. The latter then drives the cams TT and 78. 
When drying a heavy load, the heater 26 will 

be energized for a relatively long period of time, 
during which a relatively large amount of heat is 
stored in the fabrics and the drier structure. 
Accordingly, the thermostat 72 being of the wide 
differential type, a relatively long period of time 
elapses between the opening of the thermostat 
contacts 24 and the reclosing thereof. With a 
light load, the heating of the fabrics is more rapid 
and less heat is stored in the drier structure 
that when the load is heavy. Accordingly, the 
cooling of the thermostat is more rapid and it 
recloses its contacts T4 in a shorter period of time 
than when the load is heavy. 
During operation with a heavy load, the timer 

operates to open the switches 8, 82 and 83 prior 
to the reclosing of the contacts 74 by the ther 
mostatic element 73 because, as pointed out here 
tofore, the large amount of heat stored in the 
drier structure prevents early reclosing of the 
thermostatic switch 72. Accordingly, the heater 
26 may be energized only once during the drying 
cycle. 
When the load is light, more rapid heating 

and cooling of the drier structure may effect 
operation of the heater and timer several times 
during a drying cycle. As described in connec 
tion with the prior embodiment, the manual ad 
vancing of the timer knob 55 beyond the "on' 
position will shorten the total period of the dry 
ing cycle. Accordingly, variable amounts of 
dampness in the fabrics at the end of the cycle 
may be selectively obtained by the proper adjust 
ment of the knob. . . . 
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From the foregoing description, it will be ap 

parent that I have provided improved drying 
apparatus wherein the material being treated is 
dried and then Cooled for handling, a substantial 
portion of the heat remaining in the material and 
the drier structure subsequent to terminating 
operation of the heater being utilized to complete 
the drying operation. The various steps in the 
drying cycle are automatically effected by a mas 
ter control or timer which may be adjusted to 
vary the degree of drying, the desired degree be 
ing obtained regardless of the weight of the load 
being dried. This operation is obtained auto 
matically by varying the duration of the period 
of time that the heating means is conditioned 
for Operation in response to the load on the dry 
ing apparatus. The cooling step in the cycle is 
carried out during a fixed period of time. 
What I claim is: 
1. In drying apparatus, the combination of 

means defining a drying chamber for the ma 
terial to be dried, means for circulating air 
through said chamber, means for heating the air, 
control means for the air heating and air circu 
lating means adjustable from an inactive posi 
tion to an active position for initiating operation 
of the air circulating means and the heating 
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means, a timer for actuating the control means 
to its inactive position, said control means being 
effective to terminate Operation of the heating 
means after a predetermined period of Opera 
tion of the timer and to terminate operation of 
the air circulating means after a second longer 
period of operation of the timer, means respon 
sive to a predetermined low temperature of the 
heated air for energizing the heating means and 
responsive to a predetermined high temperature 
of the heated air for deemergizing the heating 
means during periods of operation of the latter, 
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and means responsive to predetermined low and 
high temperatures of the heated air for, respec 
tively, terminating and initiating operation of 
the time. 

2. The combination as claimed in claim i, in 
cluding means rendered effective after a pre 
determined period of operation of the timer for 
Operating said timer independently of the tem 
perature-responsive means. 

3. The combination as claimed in claim 1, in 
cluding manually-actuated means movable at 
will for terminating operation of the timer dur 
ing periods when the control means is adjusted 
to its active positions. 

4. In a drier, the combination of means de 
fining a chamber for material to be dried, elec 
trically-operated means for circulating air 
through said chamber, electric heating means 
for heating said air, first and second switches 
controlling energization of said air circulating 
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means and said air heating means, respectively, 
means for closing said first and second switches 
when initiating a drying cycle, thermostatic 
means controlling energization of said heating 
means, said thermostatic means effecting the en 
ergization of the heating means in response to 
a predetermined low temperature of said air and 
deenergization of the heating means in response 
to a predetermined high temperature of said 
air, motor-driven timing means for actuating 
said second switch to its open position after a 
predetermined period of operation of the timing 
means and actuating the first Switch to its open 
position after a predetermined, longer period of 
operation of the timing means, means actuated 
by said thermostatic means for energizing the 
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timing means during periods when the heating 
means is deemergized and for deemergizing the 
timing means during periods when the heating 
means fis energized, and switch means for ener 
gizing the timing means independently of the 
thermostatic means after a predetermined period 
of operation of the timing means, said Switch 
means being effective to deemergize the timing 
means at the conclusion of the drying cycle. 

5. The combination as claimed in claim 4, in 
cluding a manually-actuated switch controlling 
energization of the timing means and movable, 
at will, to an open position for terminating op 
eration of the timing means. 

6. In drying apparatus, the combination of 
means, defining a drying chamber for the mate 
rial to be dried, means for circulating air through 
said chamber, means for heating the air, first 
and second switching means respectively con 
trolling operation of the air circulating and the 
air heating means, motor driven timing means 
actuating the first and second switching means 
for cycling the air heating and air circulating 
means in a predetermined program, a thermostat 
movable to first and second positions in response, 
respectively, to predetermined high and low tem 
peratures of the circulated air, a switch actuated 
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by said thermostat and connected in series with 
said Second switching means, Said switch being 
Open and closed, respectively, in said first and 
second positions of the thermostat, and a second 
switch actuated by said thermostat and connected 
in series with said motor driven timing means, 
said second Switch being closed and open, re 
spectively, in said first and Second positions of 
the thermostat. 

7. The combination as claimed in claim 6, in 
cluding third switching means actuated by said 
motor driven timing means and connected in 
parallel with said second switch. 
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