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ABSTRACT: An automatic clothes dryer adapted to clean 
fabrics by tumbling the fabrics therein with a charge of liquid 
and transfer agent, and then to automatically separate the 
transfer agent from the fabrics, is provided with a control 
means to bring the temperature of the air flowing through the 
dryer drum to a temperature sufficient to heat shrink the 
soiled, segregated transfer agent, thereby reducing its volume 
and facilitating its disposal. 
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AUTOMATIC CLOTHESDRYER TO HEAT SHRNK 
TRANSFERAGENT USED TO CLEAN FABRICS 

BACKGROUND OF THE INVENTION 

This invention relates generally to the "dry wash" and "dry 
rinse' methods of cleaning and treating fabrics as disclosed 
respectively in applications filed concurrently herewith Ser. 
No. 879,315 by W. J. Ehner and Ser. No. 879,031 by L. Loeb, 
assigned to the assignee of the instant invention. 
The aforementioned Ehner and Loeb applications disclose 

fabric cleaning and treating methods which employ a transfer 
agent preferably having a large surface area onto which may 
be transferred a significant quantity of soil to be cleaned from 
the fabrics. This transfer agent may be tumbled together with 
the fabrics, as in a domestic automatic dryer, to effect dis 
tribution of a treating chemical onto the fabrics and to effect 
distribution of soil from the areas of concentration on the 
fabrics and onto the combined surface areas of the transfer 
agent and the fabrics. The soiled transfer agent may be sub 
sequently separated from the fabrics, whereby the fabrics are 
cleaned of the soil deposited onto the transfer agent. 

In selecting an optimum material for use as a transfer agent 
in the dry wash and dry rinse processes, a number of require 
ments and desirable attributes must be considered. When the 
processes are to be performed in an improved automatic 
clothes dryer, the volume of the transfer agent which may be 
employed per load of fabrics is limited by the size of the dryer 
drum and the need for a loose tumbling action of the fabrics 
therein. Furthermore, the ratio of surface area of the transfer 
agent to the surface area of the fabrics is preferably as large as 
possible so that distribution of soil over the combined surface 
areas of the fabrics and transfer agent will result in a large per 
centage of the soil being deposited on the transfer agent. It is 
also desirable for purposes of automatic separation of the 
transfer agent from the fabrics, that the transfer agent be suffi 
ciently buoyant to be carried out of the dryer drum by the in 
itiation of airflow through the drum. Such volume, surface 
area, and buoyancy requirements make it desirable that the 
transfer agent have a large surface area per unit mass. Further 
more, it is also desirable that the transfer agent be sufficiently 
inexpensive to permit its disposal after a single use. When the 
feature of disposability is attained, there is, then, no need for 
the provision of apparatus or processes designed to purge the 
transfer agent of the soil and detergent deposited thereon. 

In a quest for the materials which best satisfy the aforemen 
tioned objectives, a variety of resilient sponge, foam rubber 
and plastic materials have been investigated. Such materials 
have been employed in varying shapes from small cubes to 
large blocks, and from stringlike configurations to solid sheets. 
However, as previously mentioned, in connection with the 
performance with the dry wash and dry rinse processes in an 
automatic clothes dryer, it is also desirable that the transfer 
agent readily lend itself to automatic separation from the 
fabrics. Without such automatic separation of transfer agent 
from the fabrics, it is impossible to perform either the dry 
wash or dry rinse processes automatically, much less to per 
form in one complete automatic cycle the desirable sequence 
of dry wash, dry rinse and then normal fabric drying 
One material configuration which lends itself to automatic 

separation is polyethylene foam cubes having dimensions of 4 
inch on each side. Such cubes have been found to be light 
enough to be picked up and carried out of the rotatable enclo 
sure by airflow, whereafter they may be collected in a lint trap 
or other trap means. 

In an application Ser. No. 879,032 filed concurrently 
herewith by L. A. DePas and assigned to the assignee of the in 
stant invention, a method is disclosed to facilitate disposal of 
such foam cubes once they are separated from the fabrics and 
caught in a lint trap or other trap means. According to the 
method taught by DePas, the soiled, segregated transfer agent 
is heat shrunk to reduce its volume and to cause at least partial 
adherence between at least some of the pieces of transfer 
agent, thereby facilitating its disposal. 
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2 
It is an object of my invention to provide a machine to effi 

ciently and economically perform the DePas heat-shrinking 
method of facilitating transfer agent disposal. 

It is an object of my invention to provide a machine to effi 
ciently and economically perform the DePas heat-shrinking 
method of facilitating transfer agent disposal. . 

SUMMARY OF THE INVENTION 

Briefly stated, in accordance with one aspect of the present 
invention, there is provided an automatic fabric-drying 
machine having an enclosure rotatable about a nonvertical 
axis to impart a tumbling action to fabrics placed therein. Ad 
ditionally provided within the dryer are air-heating means 
adapted to heat a stream of moving air and air-circulating 
means adapted to circulate a stream of moving air over the 
heating means and through the enclosure so as to carry 
moisture away from the fabrics during rotation of the enclo 
sure. Means adapted to substantially disable the heating 
means and air-circulating means are included to permit the 
cleaning of fabrics within the enclosure without the flow of 
heated air therethrough by tumbling the fabrics together with 
a quantity of liquid and transfer agent. A trap means acts to 
catch the transfer agent blown out of the enclosure when air is 
circulated therethrough by the air-circulating means. Addi 
tionally, a control means adapted to regulate the heating 
means so as to bring the temperature of the air flowing 
through the enclosure to a temperature sufficient to heat 
shrink the soiled transfer agent deposited in the trap means 
thereby reducing the volume and causing at least partial ad 
herence between at least some of the pieces of separated 
transfer agent, facilitating its disposal. 
The control means comprises a first thermostat and a 

second thermostat connected in parallel to control the heating 
means, wherein the first thermostat has a first temperature dif 
ferential between the temperatures at which it turns on and 
off, and the second thermostat has a second temperature dif 
ferential between the temperatures at which it turns on and 
off. The second temperature differential is established so as to 
be smaller than said first temperature differential and so as to 
lie within the temperature range defined by the on and off 
temperatures of the first thermostat. By this arrangement, the 
first thermostat is operative to raise the temperature within 
the enclosure sufficiently high to heat shrink the soiled 
transfer agent, whereafter the first thermostat turns off and 
the heating means is then controlled by the second thermostat 
which then maintains a temperature within the enclosure 
lower than that needed to heat shrink the transfer agent, 
thereby permitting the transfer agent to solidify. 

BRIEF DESCRIPTION OF THE DRAWINGS 
While the specification concludes with claims particularly 

pointing out and distinctly claiming the subject matter which 
is regarded as the invention, it is believed the invention will be 
better understood from the following description of the 
preferred embodiment taken in conjunction with the accom 
panying drawings, in which: 

FIG. 1 is a side elevational view of a clothes dryer adapted 
to clean fabrics and incorporating the transfer agent heat 
shrinking control means of my invention; 

FIG. 2 is a schematic electric circuit diagram illustrating a 
control circuit for the dryer of FIG.1; 

FIG. 3 is a sequence control chart illustrating the positions 
of the switches in the circuit of FIG. 2 during the sequence of 
operation of the dryer of FIG. 1; and 

FIG. 4 is a temperature sequence chart showing the tem 
perature of the air flowing within the enclosure as controlled 
by means of my invention. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 
in accordance with one aspect of my invention, a new and 

improved apparatus is provided to facilitate the disposal of 
transfer agent employed in the "dry wash" and "dry rinse" 
processes of the aforementioned Ehner and Loeb applica 
tions, 
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ductors 63 and 64 and a neutral conductor 65. For domestic 
use, conductors 63 and 64 will normally be connected across a 
230 volt power supply, with l 15 volts appearing between the 
neutral line 65 and each of the conductors, and with the 
neutral line being at ground voltage. Motor 56, connected 
between conductors 63 and 65, is a single phase induction 
motor having a main winding 66 and a start winding 67, both 
connected at a common end to a conductor 68. Through a 
conventional door switch 69 (which is closed when door 12 is 
closed and open when the door is open) conductor 68 is con 
nected to conductor 65. 

Start winding 67 is connected in parallel with main winding 
66 under the control of a speed responsive device such as that 
shown at 70, which is schematically shown as connected to 
rotor 71 of the motor. The speed responsive device 70 con 
trols a switch 72 which is engageable with either a contact 73 
or a contact 74. Switch 72 is engaged with contact 73 when 
the machine is at rest, and moves into engagement with con 
tact 74 as the motor comes up to speed. It can readily be seen 
that engagement with contact 73 connects the start winding 
67 in parallel with main winding 66, while movement of switch 
72 away from this position opens the start winding. Thus, as 
rotor 71 comes up to speed, the start winding becomes 
deemergized and the motor then continues to run on the main 
winding 66 alone. 
The starting of the motor is provided by a manually opera 

ble switch 75 which may, for instance, in the structure of FIG. 
l, be moved to its closed position by depressing manual con 
trol 15. Switch 75 connects the motor to supply conductor 63 
through contact 76 of a switch 77. The switch 75 is normally 
biased to the open position as shown in FIG. 2. When control 
15 is depressed, assuming contacts 76 and 77 are closed, ener 
gization of the motor 56 is provided and, within less than a 
second under normal circumstances, the motor comes up to 
speed so that switch 72 moves from contact 73 to contact 74. 
As a result of this movement of centrifugally operated switch 
72, the main winding 66 of motor 56 continues to be energized 
by a bypass around switch 75 when control 15 is released thus 
opening switch 75. 
The switch 77 is controlled by a cam 78 which, in turn, is 

controlled by a timer motor 79 of the shutoff or timing control 
means. The can 78 and timer motor 79 also are connected to 
manual control 5 so that rotation of the manual control 
causes the cam to rotate and close switch 77. Thereafter, the 
cam 78 is controlled by the timer motor 79 and, after a 
predetermined period of operation of the timer motor, the 
cam is effective to cause switch 77 to be opened for terminat 
ing or interrupting the operation of the machine. 
An energizing circuit is also completed for heating means 

34 through the following circuit. Starting at conductor 63, the 
circuit proceeds through a switch 80 and through a dryness 
sensing control means 81 to the heater 34, and then through a 
conventional safety thermostat 82, and through switches 83 
and 84 to conductor 64. Switch 80 is controlled by a cam 85 
which, in turn, is controlled by timer motor 79. Switch 83 is 
controlled by a solenoid 86 and is normally closed when sole 
noid 86 is not energized. Switch 84 is centrifugally responsive 
to the speed of rotor 71 and is closed only when motor 56 has 
come up to speed so that there can be no energization of the 
heating means 34 except when motor 56 is operating properly. 
As will be explained in greater detail later, control means 81 is 
adapted and positioned so as to sense the temperature of the 
fabrics within the drum 17, or a temperature which varies sub 
stantially directly with the clothes temperature and to ac 
cordingly regulate heating means 34. 

In order to carry out the dry wash or dry rinse processes in 
the machine of FIG. 1, it is necessary that the means adapted 
to heat and circulate the air moving through the enclosure be 
selectively energizable. It is to be understood that during a dry 
wash or dry rinse cleaning cycle, it is desirable to substantially 
deenergize both the air-heating and air-circulating means, so 
as to not blow the carrier about within the rotating enclosure, 
and also in order to not cause undesired evaporation of the 
limited amount of water used to wet the fabrics. 
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6 
Therefore, means are provided which are adapted to disable 

the air-circulating means or blower 55 and the heating means 
34 so as to selectively permit the rotation of the drum or en 
closure 17 with or without the flow of heated air therethrough. 
Such means, in the embodiment of FIGS. 1 and 2, comprises 
solenoid 86 connected on one side to neutral conductor 65, 
and on the other side through a switch 87 to conductor 63. 
The switch 87 is controlled by a can 88 which, in turn, is con 
trolled by timer motor 79. Solenoid 86 operates an armature 
89 which, when solenoid 86 is energized, disconnects motor 
56 from blower 55 by means of clutch 57, and which simul 
taneously opens switch 83. Thus, when solenoid 86 is ener 
gized, blower 55 and heating means 34 are deenergized. 
As may best be seen in FIG. 1, clutch 57 comprises two fric 

tionally engageable members 90 and 91, member 90 being 
connected to output shaft 58 of motor 56, and member 91 
being connected to blower 55. Members 90 and 91 are nor 
mally held in driving engagement by means of compression 
spring 92. However, when armature 89 is moved inwardly of 
solenoid 86 by energization of solenoid 86, lever 93 pivoted at 
94 and attached to armature 89 by link 95 operates to move 
member 90 out of engagement with member 91, thereby dis 
engaging blower 55 from motor 56. 

In operation, the machine of FIG. may be programmed to 
perform the entire cleaning, carrier separation, and drying 
functions, or separate ones of such functions. Cams 85 and 88 
may be so designed such that during the cleaning function, 
switch 87 is closed causing solenoid 86 to deemergize blower 
55 and heating means 34, and during the drying operation, 
switch 87 is open and switch 80 is closed. By this arrangement, 
as may be better seen in FIG. 3, the blower 55 is deenergized 
during cleaning but operates continuously during drying, 
while the heating means 34 is deemergized during cleaning and 
selectively energized during drying under the control of 
sensing means 81. 

In order to perform the dry wash or dry rinse processes in 
the machine of FIG. 1, the fabrics to be cleaned are placed 
into drum 17 along with a quantity of liquid and transfer 
agent. In one typical example of the dry wash process, 75 
grams of a liquid detergent such as CINCH, manufactured by 
Proctor & Gamble, may be employed with 3 pints of water and 
% pound of polyethylene cubes to clean a 3 pound load of cot 
ton fabrics. Control 15 is then moved to initiate operation of 
the machine in the dry wash mode wherein heating means 34 
and blower 55 are deactivated during rotation of drum 17. 
The fabrics, liquid and transfer agent are thereby tumbled 
together causing soil from the fabrics to be distributed over 
the combined surface areas of the fabrics and transfer agent, 
as previously described. Following this tumbling operation, 
separation of the transfer agent may be accomplished auto 
matically during the initial portion of the drying operation. By 
way of illustration, if the transfer agent being used is 4 inch 
foam cubes, such cubes are sufficiently buoyant to be carried 
out of drum 17 by the initiation of air circulation 
therethrough, whereafter such cubes may be caught in lint 
trap 53 or the like. 

In accordance with my invention, control means 81 will 
regulate air-heating means 34 so as to bring the temperature 
of the air flowing through enclosure or drum 17 to a tempera 
ture sufficient to heat shrink the soiled transfer agent sub 
sequent to its separation from the fabrics. Although the heat 
shrinking process may begin before all the transfer agent is 
separated from the fabrics, such process is substantially car 
ried out with the transfer agent separated from the fabrics. In 
the preferred embodiment of my invention, control means 81 
comprises a first thermostat 96 and a second thermostat 97 
connected in parallel to control heating means 34. 
As may best be seen in FIG. 4, first thermostat 96 has a dif 

ferential defined between an "on" temperature A and an 
"off" temperature B. Similarly, second thermostat 97 has a 
differential defined between an "on" temperature C and an 
"off" temperature D. As will be apparent, the differential of 
the second thermostat 97 is smaller than the differential of the 
first thermostat 96, and the second differential lies within the 
temperature range of the first differential. 
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By this arrangement of control means 81, when the dryer is 
at room temperature and switch 80 is closed as occurs at the 
initiation of a drying cycle following a dry wash or dry rinse 
operation, both thermostats 96 and 97 will complete the cir 
cuit to heating means 34. Simultaneously, as has been previ 
ously described, blower 55 is energized by motor 56 acting 
through clutch 57, which causes the transfer agent to be car 
ried out of drum 7 and into trap means 53. As heating means 
34 increases the temperature of the air circulating through 
drum 17, the "off" temperature D of second thermostat 97 
will be achieved causing second thermostat 97 to open. How 
ever, the circuit supplying energy to heating means 34 through 
first thermostat 96 will remain operative until the “off tem 
perature B of the first thermostat is reached, as is shown in 
FIG. 4. Temperature B is so selected as to assure the heat 
shrinkage of the soiled transfer agent which has been caught in 
trap means 53. 
Once the "off" temperature B has been reached, the circuit 

supplying energy to heating means 34 is opened and the ten 
perature of the air flowing within the drum 7 will drop, as 
shown in FIG. 4, until "on" temperature C of second thermo 
stat 97 is reached. At this time, second thermostat 97 
completes the energizing circuit to heating means 34 and the 
temperature within drum 17 is, from then on, controlled by 
the second thermostat 97 between temperatures C and D. 
Toward the termination of the drying cycle, switch 80 may be 
opened by cam 85 deemergizing heating means 34 and per 
mitting the cooling down of the fabrics within drum 7. 
The temperatures A, B, C and D are each selected for dif 

fering reasons. Temperatures C and D, representing the nor 
mal temperatures at which a domestic dryer is cycled on and 
off, may respectively be 140° and 150°F. Temperature A may 
then be 130 F. or lower, such temperature being selected to 
be at least 10 F. below temperature C to assure that once the 
first thermostat 96 has turned off heating means 34 will then 
be exclusively controlled by second thermostat 97 without any 
further cycling of first thermostat 96. Temperature B, as previ 
ously mentioned, is chosen in accordance with the material 
used as transfer agent, it being realized that temperature B is 
ideally sufficient to heat shrink and unitize the mass of the 
transfer agent without entirely melting it. Furthermore, ten 
perature B must not be so high as to ignite the fabrics within 
drum 7. When polyethylene foam is used as a transfer agent, 
temperature B may be 240° F. Such a temperature will heat 
shrink the transfer agent by a ratio of at least 4 to 1 into a uni 
tary mass which may be readily removed from trap means 53 
for disposal. 
As was previously mentioned, the control means of my in 

vention is particularly adapted for use in automatic clothes 
dryers wherein it is desirable to provide a means for reducing 
the volume of the soiled segregated transfer agent following a 
dry wash or dry rinse operation. From the foregoing descrip 
tion it should now be apparent that the present invention, by 
providing a control means adapted to regulate the heating of 
the air flowing through the dryer drum whereby the tempera 
ture of such airflow is raised sufficiently high to heat shrink 
the soiled transfer agent, enables the reduction in volume of 
the soiled transfer to a unitary mass for ready disposal. 
As will be evident from the foregoing description, certain. 

aspects of the invention are not limited to the particular 
details of the examples illustrated, and it is contemplated that 
other modifications or applications will occur to those skilled 
in the art. It is, therefore, intended that the appended claims 
shall cover such modifications and applications as do not de 
part from the true spirit and scope of the invention. 

What i claim as new and desire to secure by Letters Patent 
of the United States is: 

1. In a domestic fabric drying machine wherein it is desira 
ble to clean fabrics by tumbling the fabrics therein with a 
charge of liquid and transfer agent, wherein the dryer has: an 
enclosure rotatable about a nonvertical axis to impart a tum 
bling action to the fabrics; air heating and a circulating means 
adapted to heat and circulate a stream of air through the en 
closure so as to carry moisture away from the fabrics during 
rotation of the enclosure; means adapted to selectively ener 
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8 
gize and deenergize the air heating and circulating means so as 
to selectively permit the rotation of the enclosure without the 
flow of heated air therethrough during a drying operation; and 
trap means adapted to catch the transfer agent which is blown 
out of the enclosure when air is circulated therethrough by the 
circulating means; the improvement comprising: 

control means adapted to regulate the air-heating means so 
as to bring the temperature of the air flowing through the 
enclosure to a temperature sufficient to heat shrink the 
soiled transfer agent deposited in the trap means thereby 
reducing the volume of the transfer agent facilitating its 
disposal; 

said control means comprising a first thermostat and a 
second thermostat connected in parallel to control the 
heating means; 

said first thermostat having a first temperature differential 
between the temperatures at which it turns on and off, 

said second thermostat having a second temperature dif 
ferential between the temperatures at which it turns on 
and off 

said second temperature differential being smaller than said 
first temperature differential and lying within the tem 
perature range defined by the on and off temperatures of 
said first thermostat; 

whereby said first thermostat is operative to raise the tem 
perature within the enclosure sufficiently high to heat 
shrink the soiled transfer agent, whereafter the first ther 
mostat turns off and the heating means is then controlled 
by the second thermostat which then maintains a tem 
perature within the enclosure lower than that needed to 
heat shrink the transfer agent, thereby permitting the 
transfer agent to solidify. 

2. An automatic clothes dryer comprising: 
an enclosure rotatable about a nonvertical axis to impart a 

tumbling action to fabrics placed therein; 
air-heating means adapted to heat a stream of moving air; 
air-circulating means adapted to circulate a stream of mov 

ing air over said heating means and through said enclo 
sure so as to carry moisture away from the fabrics during 
rotation of said enclosure; 

means adapted to disable said heating means and said air 
circulating means to permit the cleaning of the fabrics 
within said enclosure without the flow of heated air 
therethrough by tumbling the fabrics together with a 
quantity of liquid and transfer agent; 

trap means adapted to catch the transfer agent which is 
blown out of said enclosure when air is circulated 
therethrough by said air-circulating means; and 

control means adapted to regulate said heating means so as 
to bring the temperature of the air flowing through said 
enclosure to a temperature sufficient to heat shrink the 
soiled transfer agent deposited in said trap means thereby 
reducing the volume of the transfer agent facilitating its 
disposal; 

said control means comprising a first thermostat and a 
second thermostat connected in parallel to control the 
heating means; 

said first thermostat having a first temperature differential 
between the temperatures at which it turns on and off; 

said second thermostat having a second temperature dif 
ferential between the temperatures at which it turns on 
and off 

said second temperature differential being smaller than said 
first temperature differential and lying within the tem 
perature range defined by the on and off temperatures of 
said first thermostat; 

whereby said first thermostat is operative to raise the tem 
perature within the enclosure sufficiently high to heat 
shrink the soiled transfer agent, whereafter the first ther 
mostat turns off and the heating means is then controlled 
by the second thermostat which then maintains a tem 
perature within the enclosure lower than that needed to 
heat shrink the transfer agent, thereby permitting the 
transfer agent to solidify. 


