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DRYER WITHOZONE TYPE FABREC D. 
BLEACHING SYSTEM Everett D. Morey, Louisville, Ky., assignor to General 

Electric Company, a corporation of New York 
Filed Mar. 6, 1963, Ser. No. 263,259 

5. Ciains. (CI.34-72) 
; : . This invention relates to fabric dryers and more par 

ticularly to such dryers which incorporate an ozone 
generator for providing ozonation of fabrics thereby to 
bleach them. . . 

It is known that subjecting many fabrics to ozone has 
a bleaching effect. In fact, as set forth in application 
Serial No. 198,023, filed May 28, 1962, by Loeb et al., 
and assigned to General Electric Company, assignee of 
the present application, use of ozone on fabrics having 
a moisture content in the zone commonly referred to 
as "damp-dry” has been found to be particularly effec 
tive. While such an approach presents a desirable 
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2. 
vention, the view being partly broken away and partly 
sectionalized in order to illustrate details; 
FIGURE 2 is a horizontal sectional view of the dryer 

of FIGURE 1 with certain surfaces broken away and 
partly sectionalized to illustrate further details; and 
FIGURE 3 is an electrical schematic diagram of a 

solenoid control circuit which effects a bleaching cycle 
in accordance with one aspect of my invention. 

Referring now to the figures, there is shown therein 
a domestic clothes dryer 1 which includes a rotatable 
open end clothes tumbling basket 2. Basket 2 is mounted 
for rotation about a horizontal axis, and is disposed 
within a suitable outer casing 3 which encloses it on all 
sides. The basket specifically comprises a drum-like 
cylindrical member having a center outer cylindrical 
wall portion 4, front and rear outer cylindrical wall por 
tions 5 and 6 and front and rear walls 5a and 6a. The 
outer cylindrical wall is imperforate over its entire length, 
and on its interior surface is provided with a plurality of 

20 
means for effecting bleaching of fabrics, since it requires 
no treating additives and thereby facilitates the opera 
its generating action relatively expensive; in the more 
economical range of equipment, the generation of ozone 
is not particularly rapid. . 

For these reasons, it object of my invention to 
provide a fabric dryer wherein'conventional heat drying 
of the clothes may be carried on at the same time that 
ozone is being generated, with the use of the ozone being 
delayed until a sufficiently high concentration thereof has 
been created. In this manner, relatively economical 
equipment may be used for the ozone generation. 

In one aspect of my invention, I provide a fabric dryer 
in which a first duct system is in communication with a 
fabric chamber so as to pass air into and out of the 
chamber. This first duct includes, in the usual way, 
heating means so that air passing into the chamber is 
warm and causes vapor migration out of the clothes. 
The dryer has an ozone generating system; this includes 
an ozone generator and a storage receptacle, which are 
connected in a first closed loop so that a fairly substan 
tial amount of ozonized air, compared to the capacity of 

ating equipment which is rapid in 
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the generator itself, may be prepared for use. When 
ozonation of fabrics in the chamber is desired, a second 
duct system is provided to connect the receptacle and the 
fabric chamber in a second closed loop, thereby per 
mitting ozonation of the fabrics in the chamber and con 
sequent bleaching thereof. The first duct system and 
the first and second loops are provided with suitable air 
moving means, so that air may be circulated through 
them under pressure. In combination with the fore 
going, I provide valve means which alternatively closes 
either the first loop or the second loop. This means that 

- . in a specified quantity of 
air during preliminary drying of clothes, and that the 
ozone generator is then shut off from the storage re 
ceptacle when the receptacle is connected to the fabric 
chamber in the second closed loop. , , , . . . " 
The subject matter which I regard as my invention is 

particularly pointed out and distinctly claimed in the 
concluding portion of this specification. My invention, 
however, both as to organization and method of opera 
tion together with further objects and advantages: thereof, 
may best be understood by reference to the following 
description taken in conjunction with the accompanying 
drawings. . . . . . . . ... . . 

In the drawings, FIGURE 1 is a side elevational view 
of a domestic clothes, dryer which incorporates my in 
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the base 10 of the machine. 
25. 

clothes tumbling ribs. 7. The front of drum 2 is ro 
tatably supported within casing 3 by a pair of idler wheels 
8. These wheels are rotatably secured to the top of an 
upwardly extending member 9 secured at its bottom to 

Rollers 8 are disposed 
beneath the drum in contact with portion 5 thereof on 
each side so as to provide a stable support. 
The rear end of drum 2 receives its support by means 

of a stub shaft 11 extending from the center of wall 6a. 
Shaft it is secured within a bearing 12 formed in a 
baffle 13 which in turn is rigidly secured to the back wall 
14 of cabinet i3 by any suitable means such as, for in 
stance, welding at a number of points 15. By the ar. 
rangement shown, the basket may rotate on a horizontal 
axis with rollers 8 providing the front support and the 
stub shaft 11 within bearing 12 providing the rear support. 

In order to provide for a stream of drying air through 
the clothes drum, the drum is provided with a central 
aperture 16 in its front wall 5a and with an opening in 
the form of a plurality of perforations 17 in its rear wall 
6a, the perforations in the present case being formed to 
extend around the rear wall in an annulus. 

Bafile member 13 also serves to support heating means 
Such as electric heating elements 18 appropriately in 
sulated from the baffle member. Heating elements 18 
may be annular in shape so as to be generally coextensive 
with perforations 17 and drum 2. A baffle member 19 
is rigidly secured to the back wall 6a of the drum out 
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side the ring of perforations 17 and within the stationary 
baffle 13 so that an annular air inlet 20 is in effect formed 
by baffles 13 and 19. In this manner, a passage is 
formed for air to enter annular inlet opening 20 between 
the baffles, pass over the heating elements 18, and then 
pass through openings 21 in baffle 19, through the per 
forations 7, and into the interior of drum 2. 
The front opening 16 of the drum is substantially closed 

by means of a stationary bulkhead generally indicated by 
the numeral 22. Bulkhead 22 is made up of a number of 
adjacent members including the inner surface 23 of an 
access door 24, the stationary frame 25 for the door 
(formed as a flange of the front wall 26 of cabinet 3), the 
inner surface member 27 of an exhaust duct which is 
formed by the cooperation of member 27 with front wall 
26, and an annular flange 28 mounted on frame 25 and 
on the duct wall. It will be noted that a suitable clearance 
is provided between the inner edge of the drum opening 
16 and the edge of bulkhead 22 so that there is no rub 
bing between the drum and the bulkhead during rotation 
of the drum. In order to prevent any substantial air 
leakage through opening 16 between the interior and the 
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exterior of the drum a suitable ring seal 29, preferably 
formed of felt-like material, is secured to flange 28 in 
sealing relationship with the exterior surface of the drum 
wall 5a. 

Front opening 16, in addition to serving as part of the 
air flow path through the drum, also serves as a means 
whereby clothes may be loaded into and unloaded from 
the drum. Door 24, whose inner surface forms part of 
the bulkhead closing the opening, is mounted on cabinet 
3 so that when the door is opened the clothes may be in 
serted into or removed from the drum through door frame 
25. It will be noted that the door includes an outer fiat 
imperforate section 30 and an inwardly extending hollow 
section 3 mounted on the flat outer section. Hollow 
section 33 extends into the door frame 25 when the door 
is closed, and the door surface 23 which comprises part 
of the combination bulkhead is actually the inner wall of 
the hollow section. 
The air outlet from the basket is provided by a per 

forated opening 32 formed in the inner wall 23 of hollow 
door Section 3. The bottom wall section of door 24 
and the adjacent wall of door frame 25 are provided 
with aligned openings 33 and 34, opening 34 providing 
the entrance to duct 35 formed by the cooperation of 
member 27 with front wall 26. As shown, a lint trap 36, 
which may comprise a fine mesh bag, is preferably posi 
tioned in exhaust duct 35 at opening 34, the bag being 
supported by the door frame 25. 

Duct 35 leads downwardly to an opening 37 formed 
in the member 9 which supports rollers 8. Opening 37 
constitutes an inlet for a blower member 38 contained 
within a housing 39 and directly driven by an electric 
motor 40. Opening 37 provides the air inlet from duct 
35 to blower 38 so that the blower may draw air in through 
annular inlet 20 over the heaters, then pass it through 
openings 22 and perforations 17 into the basket, then 
through the basket, then through the door 24 and open 
ings 33 and 34 into duct 35 to the blower. From the 
blower, the air passes into an outlet duct 4 which leads 
out of cabinet 3 through an opening 42, so that the air 
which has been heated and then passed over the clothes is 
thus exhausted from the machine . 

In addition to driving blower 38, motor 40 drives a 
small pulley 43. A belt 44 extends around pulley 43 and 
also, as shown in FIGURE 2, entirely around cylindrical 
wall 4 of drum 2. The relative circumferences of pulley 
43 and of wall 4 causes the drum to be driven by the 
motor at a speed suitable to effect tumbling of fabrics 
therein. In order to provide proper tensioning of the 
belt 44 there may be provided a suitable idler assembly 45. 

Thus, the air is pulled through drum 2, and at the 
same time the fabrics in the drum are tumbled. The air 
is heated by heating elements 18, and the heated air pass 
ing through the drum causes vaporization of moisture 
from the clothes. The vapor is carried off with the air 
as it passes out of the machine to duct 42. The mem 
bers for carrying heated air into the drum and for carry 
ing air out of the drum constitute a first ducting system, 
in contradistinction, as will be explained below, to other 
ducting systems which form an important part of my in 
vention. 
As previously mentioned, it is an important aspect of 

my invention that ozone be generated in a closed cycle 
during the initial heat drying of the clothes. This may 
be effected by an ozone generator such as that shown at 
46 (FIGURE 1). Typically, such generators include a 
pair of large spaced electrodes (not shown) which may 
have a high voltage drop across them provided by Suitable 
means such as a high voltage transformer 46a; the volt 
age between the electrodes effects the breakdown and 
transformation of part of the oxygen molecules in the 
air passing between the electrodes into ozone, that is, 
O. Where the air is quite moist, as in damp climates 
for instance, it may be desirable to include upstream of 
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4. 
generator 46 a conventional air drying structure, as sche 
matically shown at 47. This insures that the air passing 
between the electrodes of the generator is substantially 
dry, a condition which is important to the most efficient 
continued generation of ozone, since otherwise, with too 
much moisture in the air, there may be arc discharge 
between the electrodes of generator 46, an undesirable 
condition. 
From the ozone generator, there is a connection through 

a conduit 49 to a storage receptacle 58 which is of rela 
tively large volume, as shown in FIGURES 1 and 2. 
Storage receptacle 56 is conneced by a conduit 51 to a 
blower assembly 52 which may, as shown, be operated by 
a small additional electric motor 53. From the blower, 
a conduit 54 leads to a valve 55 having a pair of outlet 
conduits 56 and 57. While the structural details of the 
valve are not shown, it is to be understood that it is of 
the conventional type which alternatively opens one of 
conduits 56 and 57 into communication with conduit 54 
and cioses off the other. 
Valve 55 may be operated by any suitable structure 

Such as, for instance, a solenoid 58 having a plunger 59 
attached to a movable element 69 of the valve. When 
the solencid is de-energized, it is in the position shown 
and waive 55 has a conduit 57 open and conduit 56 closed. 
When the solenoid is energized, the conduit 57 is closed 
off and conduit 56 is opened. 

Conduit 57 leads back to the air drying structure 47. 
Thus, an ozone generating system is provided which in 
cludes, starting at the air drying structure, air dryer 47, 
ozone generator 46, storage receptacle 50, blower 52 and 
valve 55. It will be observed that these elements are 
connected in a closed loop so that, in response to the op 
eration of blower 52, the air is continuously recirculated. 
This has the effect of causing the same air to be passed 
through the ozone generator again and again, with the 
result that the ozone concentration of the air in the system 
can be increased to whatever point is desired with a rela 
tively economical generator structure. In connection with 
this, it is to be understood that substantial amounts of heat 
are generated in ozone generators, the amount being 
greater in the more effective generators. In fact, for 
highly efficient ozone generators water cooling is neces 
sary, and this is, of course, expensive, whereas in less 
effective ozone generators the amount of heat generated 
is Small enough that dissipation of heat by fins to the air 
is feasible. An important aspect of my invention is the 
provision of an arrangement which permits use of the 
latter type of ozone generator, rather than requiring water 
cooling. 
A damper, or valve member, 61 is provided in exhaust 

duct 41 and is pivotally mounted on a pin 62 so that when 
a rod 63 is pulled down the damper is moved to closed 
position, that is, it shuts off exhaust duct 41, and when 
rod 63 is moved up the damper is in open position. The 
position of rod 63 is controlled through a conventional 
linkage by the plunger 64 of a solenoid 65. Solenoid 65 
also is linked to the movable portion 66 of a valve 67 
which is normally closed, but which is moved to open 
position upon energization of the solenoid 65 to pull down 
plunger 64. Thus, upon energization of solenoid 65, 
valve member 61 closes duct 41, and the valve 67 opens 
to permit communication through a conduit 68 between 
conduit 41 (upstream of valve 61) and the storage recep 
tacle 50. 
The conduit 56 from valve 55 extends at its other end 

into communication with an opening 69 formed in baffle 
13 so that air passing through conduit 56 comes out 
through opening 69. This fluid then may pass through 
openings 21 and perforations 17, the drum 2, and then 
down through the exhaust duct to the point where it joins 
with conduit 68. From this point, the air may pass 
through valve 67 when it is opened, receptacle 50, blower 
52, and conduit 54 back to the valve 55. 
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FIGURE 3 is an electric circuit diagram relating to 
the control of the solenoids 58 and 65. In this circuit 
diagram a normally open switch 80 is connected between 
an electrical power line 82 and one side of the parallel 
connected solenoids 58 and 65. The other side of the 
solenoids 58 and 65 is connected to the electrical power 
line 84. A timer cam 86 controls the operation of the 
switch 80. After a period of drying, the timer cam 86 
closes the switch 30 (dotted line position) to energize 
both of the solenoids 58 and 65 and initiate a bleaching 
cycle. After a certain time the timer cam opens the 
switch 80 once again to de-energize solenoids and end the 
bleaching cycle. 

It can be seen from the foregoing that with valve 61 
closed, valve 67 open, and valve 55 in the position where 
conduit 57 is closed off and conduit 56 is open, there is 
a second duct system provided wherein receptacle 50 is 
connected in a closed loop with drum 2, and with the 
blower 52 in series with them so as to force air around 
in the loop. It will further be seen that, when the air in 
the storage receptacle 50 has been subjected to substantial 
ozonizing action by the generator 46, this air will have 
a substantial ozone concentration, and therefore its pas 
sage into the drum 2 will cause a bleaching action on the 
fabrics in the drum as is well known. . 
As previously explained, when valve 61 is opened, valve 

67 is closed, and vice versa. This means that with a 
conventional control mechanism, such as that shown in 
dotted outline in FIGURE 1 by the numeral 70, the valves 
61 and 67 may be kept in the position shown during the 
initial portion of a drying period, and with solenoid 58 
de-energized so that valve 55 provides communication 
between conduits 57 and 54. When heater 18 is energized, 
this arrangement causes the heat drying operation to be 
provided, as previously explained. At the same time, air 
is being passed through the ozone generator to increase 
the ozone concentration therein. . . . 
At an appropriate time during the operation, control 

70 causes energization of solenoids 58 and 65. Energiza 
tion of solenoid 58 opens communication between con 
duits 54 and 56 and closes off conduit 57. Energization: 
of solenoid 65 closes off the exhaust conduit 41 and opens 
valve 67. As previously explained, the opening of valve 
67 and the closing of valve 61 provides a closed circuit 
which includes the storage receptacle 50, tumbler, 2, and 
blower 52 so as to circulate ozonated air through the tum 
bler thereby to ozonize the clothes and provide a bleach 
ing effect thereon. ... I 

After the bleaching has been carried out for an appro 
priate period, the control may the cause the valves to 
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return to their initial position so that the heating opera 
tion is started up again and ozonation of the clothes 
ceases, with the ozone generating operation also again 
starting up. It will be recognized that, of course, this 
may be provided one or more times during a complete 
drying operation, depending upon the particular type of 
fabric being treated, the particular type of heating cycle, 
etc. The important point is the provision in a dryer of 
a structure which may simultaneously provide drying of 
the clothes and ozonizing of air which then is used, when 
the dryer of the cloths is interrupted, to bleach the clothes. 
While in accordance with the patent statutes I have de 

scribed what at present is considered to be the preferred 
embodiment of my invention, it will be obvious to those 
skilled in the art that various changes and modifications 
may be made therein without departing from the inven 
tion. Thus, it is aimed in the appended claims to cover, 
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all such equivalent variations as fall within the true spirit 
and scope of my invention. 

6 
What I claim as new and desire to secure by Letters Pat 

ent of the United States is: 
1. A fabric dryer comprising: 
(a) a fabric chamber; 
(b) a first duct system in communication with said 
chamber arranged to pass air into and out of said 
chamber; 

(c) heating means in said system for heating air pass 
ing into said chamber; - 

(d) an ozone generating system including an ozone 
generator and a storage receptacle connected in a 
first loop; 

(e) a second duct system connecting said receptacle 
and said chamber in a second loop thereby to per 
mit oZonation of fabrics in said chamber; 

(f) air moving means for passing air through said first 
duct system and said first and second loops; 

(g) and valve means arranged to alternatively close 
either said first loop or said second loop. 

2. A fabric dryer comprising: 
(a) a fabric chamber; 
(b) a first duct system in communication with said 
chamber arranged to pass air into and out of said 
chamber; 

(c) heating means in said system for heating 
ing into said chamber; . . . 

(d) an ozone generating system including an ozone 
generator and a storage receptacle connected in a first 
loop; 

(e) a second duct system connecting said receptacle and 
said chamber in a second loop thereby to permit 
oZonation of fabrics in said chamber; 

(f) air moving means for passing air through said first 
duct system and said first and second loops; 

(g) first valve means arranged to alternatively close 
either said first loop or said second loop; 

(h) and second valve means arranged to close either 
said first duct system or said second loop so that 
passage of air through said first duct system may be 
prevented when passage of air is provided through 
said second loop. - 

3. The apparatus defined in claim 1 wherein said fabric 
chamber includes means for tumbling fabrics therein. 

4. The apparatus defined in claim 2 wherein said first 
duct System is formed to exhaust to atmosphere, said sec 
ond valve means being positioned downstream of said 
fabric chamber so as to prevent air passing out of said 
basket from escaping to atmosphere when said first duct 
System is closed and said second loop is open. 

5. The apparatus defined in claim 1 wherein said air 

air pass 

imoving means includes a first blower in said first duct 
System downstream of said fabric chamber for drawing air 
through said first duct system and a second blower posi 
tioned so as to be connected in either said ozone generat 
ing System or said second duct system dependent upon 
the arrangement of said valve means. 
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