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UNITED STATES PATENT office 
COMBINATION WASHER AND DRIER 

Arthur R. Constantine, South Bend, Ind., assignor 
to Bendix Home Appliances, Inc., South Bend, 
Ind., a corporation of Delaware 
Application June 9, 1948, serial No. 31,894 

5 Claims. (Cl. 68-13) 
This invention relates to a combination Washer 

and dryer and generally to a mechanism for ac 
complishing the drying of clothes in the same 
machine in which they are Washed. 
. . In machines providing for a combination 
washing and drying of clothes which employ a 
heating element for use in the drying cycle, it is 
generally important that the heating element be 
located in close relationship to the tub in which 
the clothes are washed. It is a problem in such 
machines to provide for the carrying away of 
lint particles and to prevent their accumulation 
in and around the heating elements, and also to 
counter the tendency of Such particles to burn 
and otherwise deposit residue in and around the 
conduits provided for air circulation. Also, in 
view of the fact that communication is necessary 
from the heating chamber and its conduit System 
into the washing chamber, the washing liquid 
may, unless a special provision is made, produce 
a deposit of detergent material or Soap particles 
in the air circulating system or on the heating 
elements which may, if no provision is made for 
removal, cause objectionable odor and objection 
able deposit throughout the system. 

It is therefore a primary object of this inven 
tion to provide means to clean the heating ele 
ment adjacent a washing and drying chamber 
of a combination washing and drying machine 
by providing for flow of water used for filling the 
machine for Washing over said heating element 
to remove lint and other extraneous matter 
therefrom. 

It is a further object to provide, in a combina 
tion washing and drying machine, a connecting 
passage between a heating chamber and a wash 
ing and drying chamber, which paSSage need not 
be closed at any time but may be left open While 
the machine is in operation as a Washer as Well 
as when it is operated as a dryer. 
Another object of this invention is to provide 

a laundry machine with a system for circulating 
heated air through the tub of the machine in 
order to effect the drying of the clothes con 
tained in the tub and providing also for con 
densing moisture and carrying away of lint but 
without exhausting moisture laden air and lint 
into the atmosphere of the room. 
The above and other objects and features of 

this invention will appear more fully in the de 
tailed description which follows and in the 
drawings forming a part hereof and wherein: 

Figure 1 is a front view of the combined Wash 
ing and drying machine with the front panel 
removed. 
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2 
in Figure 1 with the rear panel removed to show 
the driving mechanism, condenser tube, blower, 
and water inlet system. 

Figure 3 is a view on line 3-3 of Figure. 1 
showing the general arrangement. 

Figure 4 is a view on line 4-4 of Figure 3 
showing the heating elements. . . . . 

Referring to the drawings, a tub to has a 
clothes cylinder mounted for rotation there 
in. In this case the clothes cylinder has a 
preforated outer periphery and a screened or 
perforated front wall f2 which will allow air to 
enter therein. The clothes cylinder is 
mounted for rotation and is supported from its 
back wall within the tube, 10, by means of a 
shaft. 3, and rotated by a pulley 3A, belt 4, 
electric motor 5 and transmission 6. . ." 
The bottom of the tub 0 is provided with an 

Opening leading to a sump f which connects 
with a tube f8 of relatively large diameter which 
is herein referred to as a condenser tube 8. The 
tube 8 is curved from the bottom of the sump 
f7 in a generally vertical direction and is 
mounted at the rear of the tub O and its top end 
connects with a central inlet portion of a cen 
trifugal type blower housing 9, shown particu 
larly in Figure 3, the blower housing 9 has a 
tangential outlet into a horizontally positioned 
conduit 20, the blower inlet and outlet thereby 
effecting a turn in the path of air travel from 
the nearly vertical tube 8 to the horizontal con 
duit 20. Also shown in Figure 3 is a blower 
Wheel 2 which is mounted inside the housing 9 
at the juncture of the condensing tube 8 and 
the horizontal conduit 20. A motor 22 for rotat 
ing the blower wheel 2 is mounted above the 
blower housing 9 as shown in Figure 2. The 
horizontally positioned duct 20 has a plurality of 
electric heating elements 24 supported therein, 
electrical connections 24A for such heating ele 
ments being positioned on the outside of the 
conduit 20 as shown in Figures 3 and 4. - 
AS shown in Figure 3, at the end of the con 

duit 20 which is opposite the blower 2, an open 
ing 23 in the wall of the tub iO is provided in 
Order that the conduit 20 will be in communica 
tion with the interior of the tub to and also with 
the interior of the clothes containing cylinder 

through the screened front Wall 2 thereof. 
It may also be noted that an outer wall 24B of 
the conduit 20 is so shaped adjacent the open 
ing 23 to direct any air or water flowing through 
the conduit 20 into the tub ?o through the open 
ing 23. 

Figure 3 and Figure 2 disclose the Water inlet 
Figure 2 is a rear view of the machine shown 55 system. As shown particularly in Figure 3, a 
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water inlet nozzle 25 is mounted on the blower 
housing 9 by means of a bracket 26. The nozzle 
is directed toward an opening 21 in the blower 
housing 9 in such a manner that the stream 
of water emitting from the nozzle 25 will enter 
the housing 9 through the opening 27 and will 
strike a dividing blade 28, with the result that 
the stream of water will be divided with the 
major portion of the water flowing through the 
conduit 20, over the heating elements 24 and 
into the tub ?o through the opening 23, while 
a lesser portion of the water will be deflected 
downward through the condensing tube 8 and 
into the tub 0 through the Sump 7. As was 
previously mentioned the wall 24B has been So 
formed as to direct the stream of water through 
the opening 23 and into the clothes containing 
cylinder through the screened front wall 2 

10 

thereof. It is apparent from inspection of Fig 
ure 3 that a gap exists between the end of the 
nozzle 25 and the opening 27. This gap is re 
quired by many plumbing codes and is provided 
in order to preclude any possibility of SOapy or 
dirty water “backing up' into the water system. 
As shown in Figure 2, Water from a hot Water 
conduit 29 and a cold water conduit, 30 enter a 
mixing valve 3 controlled by a solenoid 32A. 
The details of such a mixing valve, forming no 
part of the present invention. Water from the 
hot and cold conduits 29 and 30 is mixed in the 
valve 3 to achieve the desired temperature and 
is carried to the water inlet nozzle 25 by a hose 
32. Thus it is apparent that all the Water Which 
enters the machine for Washing purposes passes 
either through the heating conduit 2 and over 
the heating elements 24 and through opening 23 
into tub 0, or down the condensing conduit 8 
and into the tub 10 through the Sump 7. As 
was previously stated it has been found desirable 
to admit the greater part of the Water into the 
tub 10 by way of the heating conduit 2), but this 
may be varied to allow more water to enter via 
the condensing conduit f8 by adjustment of the 
nozzle 25 or the dividing blade 28. 
Leading from the cold water conduit 3) shown 

in Figure 2 is a narrow tube 33 which extends 
to a bracket 34 mounted on the side of the con 
denser tube 8. An outlet end 35 of the narrow 
tube 33 is directed toward an opening in the 
side of the condenser tube 8, the opening in 
the condenser tube 8 not being shown since it 
is hidden behind the bracket 34. The gap be 
tween the end 35 of the tube 34 and the opening 
in the conduit i8 is utilized here in the same 
manner and for the same reason as the gap in 
the main Water inlet at the nozzie 25. 
As previously stated, the machine herein under 

consideration may be used for Washing and also 
for drying. When used for drying, the motor 
5 is put in operation to rotate the cylinder 
at tumbling speed through the transmission 6, 
belt 4 and pulley 3A. Suitable electrical cir 
cuits actuate the heating elements 24 and also, 
With electrical current supplied, the motor 22 is 
in rotation to cause the blower wheel 2 to rotate 
and thereby set up a circulation of air which 
passes over the heating elements 24, through 
the opening 23, through the screened front wall 
2 of the clothes cylinder i? and onto the clothes 

contained in the cylinder thereby taking up 
moisture therefron. The moisture saturated air 
then passes out the sump 7 and into the con 
denser tube 8 and again into the blower 2 and 
Over the heating elements 24 once again. The 
heated air Will take up moisture from the clothes 
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4. 
as they tumble by rotation of the clothes cylinder 

, and after the heated air passes over the 
clothes, as above described, the air is forced up 
ward through the condenser tube 8. One coil 
36 in the solenoid 32A is actuated continuously 
during drying to admit cold water into the con 
densing conduit through the tube 33. The Water 
so admitted forms a film on the inner Surface 
of the tube 8 as it travels downward leaving 
room for passage of air in the center of the tube 
8 in an upward direction at the same time that 
water is traveling downward. Thus the cooling 
effect of the Water Will condense moisture from 
the vapor laden air coming into tube 8 from 
the tub () and the water film will also take up 
lint particles which are carried in the air and 
these lint particles with the condensed moisture 
will be carried away by the film of water in the 
condenser tube 8, the water being pumped away 
from the Sump 1. For such features reference 
is here made to my co-pending application Seria 
Number 3,999 filed January 23, 1948, now Patent 
No. 2,590,295. - 
Air circulating through the condensing tube 
8 is carried into the heating conduit 20 by the 
blower wheel 2 . The air thus carried passes 
over the heating elements 24, strikes the Wall 
24B and is deflected through the opening 23 in 
the tub G and into the clothes containing cylin 
der through the screened front wall 2 thereof. 

During its passage through the conduit 20 and 
Over the heating elements. 24 contained therein 
and through the condensing tube the air carries 
a certain amount of lint which may be deposited 
On the Walls of Said conduit 20, tube 8 or on the 
heating elementS 24. Although the amount of 
lint deposited during any one use of the machine 
as a dryer may be insignificant, nonetheless if 
this lint were permitted to accumulate during re 
peated use of the machine as a dryer it would be 
a disadvantage. Such accumulation is prevented 
in the following manner. As previously described 
at the time the machine is used as a washer, the 
Solenoid 32A is actuated and water from the hot 
and cold Water conduits 29 and 30 is mixed in 
the valve 3 to the desired temperature and is 
carried through the hose 32 to the nozzle 25 
mounted on the blower housing 9. The stream 
of water discharged from the nozzle 25 enters the 
blower housing 9 through the opening 27 and 
strikes the dividing blade 28. As previously men 
tioned, the greater portion of the water passes 
through the conduit 29 and over the heating ele 
ments 24 thereby effectively washing off any lint 
or other extraneous natter Such as soap which 
may have adhered to the walls of the conduit or 
the heating elementS 24. Upon striking the wall 
24B the water is directed into the tub to through 
the opening 23 therein and through the screened 
froint wall 2 of the clothes cylinder f. The por 
tion of the Water discharged from the nozzle 25 
which does not pass through the conduit 20 en 
ters the blower housing 9 and removes any lint 
Which may be contained on the blower wheel 2 
or on the interior of the housing 9, after which 
it runs down the interior of the condensing tube 
3. Although the water admitted to the condens 
ing tube 8 through the tube 33 during drying 
removes most of the lint from the interior of the 
condensing tube, there is a portion of the con 
densing tube 8 which is above the opening in the 
tube 8 adjacent the tube 33 and this portion of 
the condensing tube 8 would not be cleansed 
were it not for the Water from the nozzle 25. The 
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water which runs down the tube 8 finds its Way 
into the tub through the Sump therein. 

During the washing period, Soapy Water is free 
to enter the heating chamber 20 and also enters 
the condensing tube 8 through the Sump 7 to 
a height in the condensing tube corresponding to 
the Water level in the tub C. However, any Soap 
suds and scum which are left in the heating 
chamber 2 or the condensing tube 8 are washed 
out by the clear rinse water Which enters through 
the nozzle 25 in mediately Subsequent to the Wash 
period. 
Thus it is apparent that with the present con 

struction all the places where lint, may accumu 
late during the time the machine is used as a 
dryer are flushed out each time the machine is 
used as a washer. Since the machine is designed 
to first wash and then dry a load of clothes, it is 
apparent that no more lint than that deposited 
during one using is ever accumulated in the na 
chine. The present construction also makes it 
possible to have a heating chamber in direct com 
imunication with a Washing chamber in a combi 
nation Washing and drying machine without the 
necessity of having any closure between the heat 
ing and Washing chamber. 
I claim: 
1. In a combined Washing and drying machine 

having a containing member in which clothing or 
other fabrics are both washed and dried, a heat 
ing chamber adjacent to and connunicating With 
said clothes containing member, a heating ele 
ment within said chamber, a conduit adapted to 
convey moisture laden air fron said clothes con 
taining member to said heating chamber, a Water 
inlet positioned at the juncture of Said conduit 
and said heating chamber, and a dividing ele 
ment adapted to direct part of a stream of Water 
through said heating chamber Over said heating 
element and thence into said clothing containing 
member and the other part of said stream of wa 
ter down said conduit and thence into Said 
clothes containing member. 

2. In a combination Washing and drying ma 
chine of the type having a rotatable cylinder in 
which clothing or other fabrics are tumbled dur 
ing both washing and drying, a heating chamber 
adjacent to and communicating With Said rotat 
able cylinder, a conduit adapted to convey nois 
ture laden air from said clothes containing men 
ber to said heating chamber, a blower located 
at the juncture of said conduit and Said heat 
ing chamber to force air from said conduit into 
said heating chamber, a housing for Said blower, 
a dividing blade inside said housing, a Water inlet 
member mounted on Said housing to direct a, 
stream of Water to strike Said dividing blade in 
such a manner as to deflect a portion of Said 
water into Said heating chamber and a portion of 
said water over said blower and into Said conduit. 

3. In a combination Washing and drying ma 
chine of the type having a tub. With a perforated 
rotatable cylinder mounted therein in Which 
clothing or other fabrics are tumbled during both 
washing and drying, a heating chamber adjacent 
and communicating With Said tub and cylinder, a 
heating element mounted inside Said heating 
chamber, a sump at the bottom of said tub, a 
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6 
conduit connecting said sump with said heating 
chamber, a blower at the juncture of said con 
duit and said heating element to withdraw air 
from Said conduit, and force it into said heating 
chamber, a housing for said blower, a dividing 
blade inside Said housing, a Water inlet member 
mounted on said housing to direct a stream of 
Water to strike said dividing blade in such a man 
ner as to direct a portion of said water into said 
heating chamber over said heating element and 
thence into Said tub and a portion of said water 
Over Said blower into Said conduit and thence 
into Said tub through said Sump. 

4. In a combination Washing and drying ma 
chine of the type having a rotatable cylinder in 
Which clothing or other fabrics are tumbled dur 
ing both Washing and drying, a heating chamber 
adjacent to and communicating with said rotat 
able cylinder, a conduit adapted to convey mois 
ture laden air from said clothes containing men 
ber to said heating chamber, a blower located 
at the juncture of said conduit and said heating 
chamber to force air from said conduit into said 
heating chamber, a housing for said blower hav 
ing an Opening therein, a Water inlet nozzle so 
positioned on said housing as to direct a stream 
of Water across the gap between said nozzle and 
Said housing and into said opening in said hous 
ing and a dividing element adapted to direct a 
portion of Said stream into said heating chamber 
and the remainder thereof into said conduit. 

5. In a combination Washing and drying ma 
chine of the type having a rotatable cylinder in 
Which clothing or other fabrics are tumbled dur 
ing both Washing and drying, a heating chamber 
adjacent to and communicating with said rotat 
able cylinder, a conduit adapted to convey mois 
ture laden air from Said clothes containing mem 
ber to Said heating chamber, a blower located 
at the juncture of Said conduit and said heating 
chamber, a housing for said blower having an 
opening therein, a Water inlet nozzle so positioned 
On Said housing as to direct a stream of Water 
acroSS the gap between said nozzle and Said hous 
ing and into Said opening on Said housing, a 
dividing blade inside said housing to divide said 
stream of water in such a manner as to deflect 
a portion of Said Water into Said heating cham 
ber and thence into said tub and a portion of said 
Water over said blower, into said conduit and 
thence into said tub. 

ARTHUR, R. CONSTANTINE. 
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