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This invention relates to an improved clothes dryer of 
the type having a closed air system. 

In accordance with one feature of the present inven 
tion, a clothes dryer is provided which has a closed air 
system embodying only the interior of the clothes tumbling 
drum and a duct mechanism located only in back of the 
drum. With this arrangement, the air ducts are short, of 
simple and readily manufactured conformation, require 
Irelatively small space, and do not demand space-consum 
ing cabinet constructions. Moreover, a reversed or looped 
air flow through the drum is achieved which gives rise to 
particularly effective exposure of the clothes to the drying 
air stream. 

In accordance with a further feature of the present in 
vention, the clothes dryer is provided with a water col 
lecting Sump and a suction type drain pump and yet dis 
tasteful sucking noises and clogging from lint or for other 
reasons are avoided. Briefly, this is accomplished by the 
use of a breather pipe extending from the pump inlet to a 
portion of the air passage above the normal fluid level. 

It is therefore a general object of the present invention 
to provide an improved clothes dryer. 

Another object of the present invention is to provide an 
improved clothes dryer utilizing air ducts located only in 
back of the tumbling drum. 

Still another object of the present invention is to provide 
an improved clothes dryer wherein the air is doubly ex 
posed to the clothes during the course of its travel through 
the drum. 

It is yet another object of the present invention to pro 
vide an improved clothes dryer using a water discharging 
pump and wherein annoying sucking sounds are avoided. 

Further, it is an object of the present invention to pro 
vide an improved clothes dryer with a solent water dis 
charging pump and in which the pump suction pressure 
is automatically and greatly increased in the event that the 
normal pump entrance passage is clogged by lint or other 
WSe. 

The novel features which I believe to be characteristic 
of my invention are set forth with particularity in the ap 
pended claims. My invention itself, however, both as to 
its organization and method of operation, together with 
further objects and advantages thereof, will best be un 
derstood by reference to the following description taken 
in connection with the accompanying drawings, in which: 

Figure 1 is a perspective view from the rear of a clothes 
dryer constructed in accord with the principles of the pres 
ent invention; and, 

Figure 2 is a fragmentary cross-sectional view through 
axis 2-2, Figure 1, showing the air flow in the tumbling 
drum. - 

Referring now to Figure 1 of the drawings, the clothes 
dryer consists of a housing or casing C of sheet metal or 
similar material. A clothes tumbling drum 10 is suitably 
Supported within this housing for rotation about a hori 
Zontal axis. This drum carries suitable heat insulation 
on its outer periphery to minimize heat losses from the 
drum. It is open at both ends and at its front end registers 
with a suitable access door D in the housing C through 
which clothes can be loaded into the drum. When the 
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access door D is closed, the interior of the drum is sealed 
against air flow except through the rear open end and a 
minor leakage about the open front end 10a of the 
drum 10. - 

A fixed imperforate baffle plate or member 12 is 
mounted adjacent to the rear end of the drum 10 and in 
registry therewith to seal the same against air flow. If 
desired, this plate may include bearing elements to receive 
the stub shaft 14 to carry and support the clothes tumbling 
drum 10. This baffle plate has a pair of spaced openings, 
12a and 12b, through which air travels into and out of 
the drum 10 in a manner described in further detail here 
after. 

Clothes tumbling rotations are imparted to the drum 
10 by the motor 15 which drives the drum through pull 
leys 16 and 18 and the belt 21. Preferably this motor 
is of the squirrel cage induction type, thus giving a sub 
stantially constant speed characteristic, and the pulleys 
are of Such diameter that the clothes in the drum 10 
adhere to the periphery thereof during part of their orbit 
of travel and fall freely within the drum during the re 
mainder of their orbit of travel. It has been found that 
with the speed thus fixed at the optimum value, particular 
ly effective clothes drying takes place at all loads of the dryer. 
The openings 12a and 12b of the baffle plate 12 are con 

nected by a duct indicated generally at 20. This duct 
includes, in order, a horizontal portion 20a, a nearly ver 
tical leg portion 20b, a nearly horizontal well or sump 
portion. 20c, and a vertical leg portion 20d. The drying 
air circulates through this duct and in an U-shaped or 
looped path through the drum 10, this air flow being in 
the direction of the arrows in Figures 1 and 2. 

The upstream end of the leg portion 20b of the duct 
20 has an aspirator jet unit indicated generally at 22. 
This unit is supplied with water through a suitable supply 
pipe 22a and directs the same in a spray down the duct. 
This spray entrains the air and thereby imparts motion 
thereto. It also cools the air to condense moisture there 
from so that when the air reaches the bottom of duct 20b, 
it is saturated, but cold, and contains only a very limited 
quantity of moisture per unit volume. The duct portion 
20d contains an electric heater 24 which, when energized 
by suitable means (not shown), reaches an elevated tem 
perature and heats the air travelling through the duct. 
Since the air entering the bottom of duct portion 20d is 
cool, though Saturated, it contains little evaporated water. 
The same quantity of moisture per pound of air is con 
tained in the heated air leaving duct portion 20d and, be 
cause of the elevated temperature, and greatly increased 
capacity to contain moisture, the air is very dry and has 
a low relative humidity. It is consequently a highly effec 
tive clothes drying medium. 
The well or sump portion 26c of the duct 20 removes 

the droplets of moisture from the air entering this duct. 
This moisture removal occurs because of the abrupt 
change in direction of the air as it leaves duct 20b and 
enters duct 20c. Since the water droplets are heavy, and 
do not partake of this abrupt change in direction, they 
collect at the lowermost part 20e of the duct portion 20c 
where they are pumped away as described in further de 
tail hereafter. 
The collected water is withdrawn from the part 20e 

of the duct 20c by the pump 26 which is driven by the 
motor 15 as shown. The intake of the pump is con 
nected to the duct by the pipe 28. The outlet of the 
plimp is connected to a suitable drain (not shown) by the discharge pipe 31. 
The pump 26 is preferably of a type capable of pro 

ducing a suction pressure at its intake to remove all the 
Water possible from part 20e of the duct. It is also prefer 
able to provide a pump capable of producing a substan 
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tial outlet pressure to discharge water through pipe 31 to 
an elevated reservoir. It is a characteristic of the pump 
26, particularly if it produces a substantial vacuum pres 
sure, to develop loud and disagreeable Sucking noises in 
the pipe 28 due to the irregular flow of water. In ac 
cordance with one aspect of this invention these noises 
are avoided. 

In accordance with the present invention, a breather 
pipe 30 is connected respectively to the part 20e of the 
duct 20 and to the intake of the pump 26. The connec 
tion to the duct 20 is located immediately above the 
normal water level in the portion 28e of the duct so that 
ordinarily no water is drawn through the pipe. It has 
been found that this breather pipe eliminates the unde 
sirable noises otherwise associated with operation of the 
pump 26, even if the pump develops a substantial suc 
tion pressure. 

Moreover, the breather pipe 30 acts to overcome the 
tendency of the main outlet pipe 23 to clog with lint, 
especially if it is connected just above the normal water ; 
level in the duct part 2Ge. This effect is believed to be 
due to the fact that when the pipe 28 clogs and water is 
drawn through pipe 30, a large suction pressure is de 
veloped which is much greater than that which can be 
tolerated in normal operation. This great pressure acts 
to break any clogging of the pipe 28, at which time the 
water level is reduced to the normal value and the pipe 30 
is freed of all water and the suction pressure reduced to 
normal. 

In a clothes dryer constructed in accord with the pres 
ent invention the following structure was used: 

Pipe 30------------------ 3/8' inner diameter. 8' long. 
Pipe 28------------------ f1 inner diameter. 4' long. 
Pump 26----------------. 20' of mercury maximum 

suction pressure. 

The pipe 30 was connected to the pipe 28 at a point 1 
inch from the discharge end of the pipe 28 and 3 inches 
from the intake end of that pipe. 
The air circulating paths within the drum 0 are shown 

in Figure 2. It will be noted that the air follows a gen 
erally U-shaped or looped path, entering through the 
opening 12b and discharging through the opening 12a. 
It has been found that with this general airflow configura 
tion, together with rotation of the drum 10 at a speed to 
cause the clothes to drop freely during part of their orbit 
of travel, the clothes are exposed to the drying air in a 
particularly effective manner and the drying promptly 
achieved. 
While I have shown and described a particular em 

bodiment of the present invention it will, of course, be 
apparent that various modifications and alternative con 
structions can be made without departing from the true 
spirit and scope of the invention. therefore intend by 
the appended claims to cover all modifications and alter 
native constructions falling within their true spirit and 
Scope. 
What claim as new and desire to secure by Letters 

Patent of the United States is: 
1. In a clothes dryer, a clothes tumbling drum having 

an open end, means to rotate the drum to tumble clothes 
therein, a fixed imperforate baffle member positioned 
adjacent the open end of the drum to prevent air flow 
therethrough, the baffle member having a pair of open 
ings adjacent to and within the periphery of the drum, 
means defining an air duct extending between the open 
ings and having substantially straight vertical leg por 
tions, an intermediate sloping substantially straight well 
portion, means to inject a cooling liquid in a downwardly 
directed spray in one of the vertical leg portions of the 
duct, means defining a drain for the well portion near 
the bottom of said one leg portion, and a heater in the 
other leg portion. 
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4. 
2. In a clothes dryer: a clothes tumbling drum having 

an open end; means to rotate the drum to tumble clothes 
therein; a fixed imperforate baffle member positioned 
adjacent the open end of the drum to prevent air flow 
therethrough, the baffle member having a pair of open 
ings adjacent to and within the periphery of the drum; 
means defining an air duct extending between the open 
ings and having substantially vertical leg portions and 

O 
an intermediate well portion; means to inject a cooling 
liquid in a downwardly directed spray in one of the 
vertical leg portions of the duct; a heater disposed in the 
other leg portion of the duct; and means defining a drain 
for condensed moisture from the intermediate well por 
tion of the duct. 

3. In a clothes dryer: a clothes tumbling drum having 
an open end; means to rotate the drum to tumble clothes 
therein; a fixed imperforate baffle member positioned 
adjacent the open end of the drum to prevent air flow 
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therethrough, the baffle member having a pair of open 
ings adjacent to and within the periphery of the drum, 
one of the openings being adjacent the top portion of 
the drum; means defining an air duct extending between 
the openings, the duct having a substantially straight 
vertical portion extending from said one opening to a 
point below the drum, a well portion at the end of the 
said vertical portion, and a second vertical portion ex 
tending from the well portion to the other opening; means 
to inject a cooling liquid in a downwardly directed spray 
in said substantially straight vertical portion of the duct 
and from a point near the upper end thereof; means de 
fining a drain for the well portion; and a heater in the 
other leg portion. 

4. In a clothes dryer: a clothes tumbling drum; means 
to rotate the drum to tumble clothes therein; cover means 
for the drum including a plate substantially perpendicular 
to the axis of the drum and containing a pair of spaced 
openings; means defining an air duct extending between 
the openings, the duct having a substantially straight ver 
tical portion extending from one opening to a point below 
both openings, a well portion at the end of said vertical 
portion, and a second vertical portion extending from 
the well portion to the other opening; means to inject a 
cooling liquid in a downwardly directed spray in said first 
vertical portion of the duct and from a point near the 
upper end thereof; means defining a drain for the well 
portion of the duct; and a heater in the other leg portion 
of the duct. 

5. In a clothes drier having a drum compartment, a 
closed duct system disposed behind the drum compart 
ment comprising a pair of substantially vertical leg por 
tions which communicate with the drum compartment at 
their upper ends and which join at their lower ends to 
define a sump, means to inject cooling water in a down 
wardly directed spray in one of said vertical leg portions, 
heating means in said other leg portion, a pump, means 
defining an outlet pipe from the sump to the pump, and 
a breather pipe extending from said outlet pipe to one 
of said vertical leg portions above the normal water level. 
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