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David Tann, Detroit, Mich., assignor to Avco Manufac 
turing Corporation, Cincinnati, Ohio, a corporation of 
Delaware 

Application October 6, 1955, Serial No. 538,864 
58 Claims. (C. 68-19) 

This invention relates to fabric cleaning devices, and 
particularly to a cleansing device which is operated at a 
constant speed automatically to produce a cleansing, 
rinsing, extracting and drying operation on fabrics. 

This application is a continuation-in-part and a con 
solidation of subject matter of my co-pending applications 
Serial No. 155,682, filed April 13, 1950, and Serial No. 
306,118, filed August 25, 1952, both now abandoned. 
Reference is also made to my co-pending applications, 
Serial No. 422,556, filed April 12, 1954, and Serial No. 
463,172, filed October 19, 1954, which are divisional ap 
plications based on Serial No. 155,682 and Serial No. 
306,118, respectively. 

Difficulty has been experienced when utilizing auto 
matic types of fabric cleansing machines which incor 
porate damp-drying in the cycle of operation since the 
best known principle of extraction was that produced cen 
trifugally by increasing the speed of rotation of the rotor. 
When low extracting speeds were employed, the extract 
ing operation produced only a partial removal of excess 
fluid so that more than a pound of fluid remained in each 
pound of fabrics. When higher extracting speeds were 
employed, bringing the extracting ratio below a pound of 
fluid per pound of fabrics, damage due to stretching and 
tearing resulted to the fabrics because of the increased 
forces applied thereto. Further, the increased speed 
employed for extraction required costly clutch and gear 
mechanisms, as well as controls, and also made it neces 
sary to anchor the machine in some manner to the floor. 
This required the actual bolting of the machine to the 
floor or the provision of cups or other means which pre 
vented the machine from traveling thereover. 
When practicing the present invention, extraction is 

produced at the same speed utilized for the cleansing 
operation. A belt of absorbing material is disposed in 
engagement with the peripheral wall of the rotor in which 
the fabrics are tumbled as the belt and rotor are driven 
in synchronism. During the Washing or cleansing opera 
tion, the belt may be driven to drive the rotor at a pre 
determined speed to produce the proper raising and tum 
bling of the fabrics through the cleansing fluid. There 
after, the fluid is drained from the tub in which the rotor 
operates and extraction is produced by the absorption of 
the water in the fabrics through the permeable peripheral 
wall of the rotor by the belt which takes up the fluid which 
passes through the wall. 
A pair of pressure rollers may be employed which func 

tion as wringer rolls for squeezing the fluid from the belt 
as it is advanced therethrough. Suction or other means 
may also be employed for removing the fluid from the 
fabrics and belt or other absorbing element. The driving 
of the rollers produces the driving of the belt and the 
rotation of the rotor. The belt may be disposed about 
the entire peripheral wall of the rotor and the rollers em 
ployed in engagement with the wall and belt to extract the 
fluid therefrom, or the belt may encompass the greater 
portion of the peripheral wall and have a portion extend 
ing therefrom which passes through the wringer rolls or 
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moved across fluid extracting means, or a short loop of 
belt may be utilized in engagement with only a portion of 
the peripheral wall. 
A portion of the fabrics is constantly being raised along 

one side of the rotor or drum as the rotor is driven in 
rotation in one direction from which they tumble near 
the top of the rotor or drum downwardly across the rotor 
axis to the lower opposite side of the rotor. The falling 
of the fabrics upon the pervious peripheral wall will cause 
the fluid thereof to be forced toward and through the wall 
onto the belt. When a short loop of belt is utilized, it is 
preferably disposed at the portion of the periphery onto 
which the fabrics are tumbled. 
The pervious wall may be made of moisture-absorbing 

material, such as fabric, or it may be made of metal having 
apertures therethrough, or it may be made of apertured 
metal having fabric on the inner wall to prevent buttons 
and string-ends of the fabrics from projecting through the 
apertures. A solid wall may be employed having an inner 
fabric lining against which a roller is pressed as the rotor 
or drum is oscillated an amount less than 360° for squeez 
ing the fluid directly from the inner fabric, the fluid thus 
extracted being conducted from the interior of the rotor. 

It is also within the purview of the invention to have 
the wall and belt provided with suction cups and aper 
tures so that the suction cup, if in the belt, can be flattened, 
or the belt can be forced into the suction recesses of the 
peripheral wall, by a roller applied against the belt at the 
point where the fabrics are tumbled onto the rotor for 
producing a suction on the fluid in the fabrics. It is ap 
parent, therefore, that various types of structures may be 
employed for practicing the invention which embodies the 
extraction of fluid from fabrics within a rotor by absorb 
ing the fluid from the fabrics and removing the fluid from 
the absorbing medium while operating the machine at a 
slow constant speed. 
Automatic means are employed for operating the ma 

chine through the cycle, which may be produced by a 
mechanical timing means or by electric timing means, both 
of which are old in the art. Simplified control mech 
anism is utilized; for example, the initial fluid level is 
controlled manually, the depth of the rinse water is con 
trolled by an overflow drain pipe provided at a predeter 
mined height in the tub, and pulleys and belts are em 
ployed to produce the rotation of the rotor at a constant 
speed throughout the entire cycle of operation of the 
machine. A sump may be employed for retaining the 
suds when a washing operation is employed, or the 
cleansing fluid when a cleansing operation is to be utilized, 
and it is to be understood that the machine may be em 
ployed as a clothes washing machine or as a dry-cleaning 
machine, depending upon the fluid which is employed. 
Therefore, it is to be understood that when a washing 
operation is described for a machine, a similar cycle of 
operation may be utilized for producing a dry-cleaning 
operation upon the fabrics. 

It is within the purview of the invention to utilize a 
drying system for the fabrics after the cleansing opera 
tion so that a complete cycle of cleansing, rinsing, wet 
drying and complete drying may be performed by the 
machine. Preferably a blower is driven by the same 
motor which drives the rotor for producing a flow of air 
through the tub and container, over the fabrics. The air 
is heated by a gas burner or by an electric heating element 
or other means before being directed into the machine. 
A lint trap may be provided in the outlet conduit of the 
drying system which receives a predetermined depth of 
the fluid drained from the tub onto which the return air 
from the tub is directed so that the lint thereof may be 
picked up by the fluid without being blown into a room 
or collected in the machine to form a fire hazard. 

Accordingly, one object of the invention is to provide 
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a fabric cleansing machine which is driven at a constant 
speed through an entire cleansing and wet-drying cycle 
without requiring the machine to be anchored to the 
floor. 
A further object of the invention is to provide a fabric 

cleansing machine which produces an extracting operation 
on the fabrics through the absorption of the fluid by an 
absorbing element from which the fluid is removed by 
vacuum, Squeeze pressure or the like. 

Another object of the invention is to provide a fabric 
cleansing machine with a rotor having a pervious periph 
eral wall against which the fabrics are tumbled to urge 
the fluid therein toward and through the wall against a 
belt in engagement therewith which absorbs the fluid 
and carries it to an extracting device which may be a pair 
of rollers, a suction shoe or the like. 
A still further object of the invention is to provide 

a fabric cleansing machine with an absorbing belt which 
extracts fluid from the fabrics within a rotor as they are 
tumbled therein and after the extracting operation to pro 
duce circulation of hot dry air through the rotor and 
fabrics for producing a drying operation thereon after 
the cleansing operation, to thereby produce a complete 
cleansing and drying operation during a single cycle of 
operation of the machine. 
Another object the provision of a driven container 

having a fabric peripheral wall which is heated both radi 
antly and by a convection flow of air to dry the fabric out 
of contact with the clothes being laundered. 
A further object of the invention is to provide a rotat 

able container with an enclosing fabric belt for the periph 
eral wall which passes over rollers exteriorly of the con 
tainer in an area in which the belt is heated for driving 
off moisture picked up from the clothes being laundered 
within the container. 
A still further object of the invention is to provide a 

rotatable container and a belt having on an inner surface 
an absorbing fabric and on the outer face a layer of 
material impervious to moisture which contacts a seal 
ing ring near the edges of the container about the periph 
eral wall so as to seal the bottom of the container so 
that it may hold water during the washing cycle of oper 
ation. 
A further object of the invention is to provide a rotat 

able container with a peripheral wall of absorbing fibrous 
material in contact with a cylinder of larger diameter 
having an inner fabric absorbent wall both of which are 
driven in Synchronism with the peripheral walls in en 
gagement between which a heating unit is mounted and/or 
in driving rolls therefor, and, in general, to provide a 
machine for drying fabrics having an absorbent peripheral 
wall which is dried at a point remote from the area en 
gaged by the clothes being laundered. 

For a better understanding of the invention, reference 
is made to the following description taken in conjunction 
with the accompanying drawings, wherein: 

Figure 1 is a front elevational view of a preferred em 
bodiment of the invention; 

Fig. 2 is a plan view of the structure illustrated in 
Fig. 1; 

Fig. 3 is a greatly enlarged transverse sectional view 
of the structure illustrated in Fig. 1, taken substantially 
along the line 3-3 thereof; 

Fig. 4 is a broken sectional view of the structure illus 
trated in Fig. 3, taken substantially along the line 4-4 
thereof; 

Fig. 5 is a broken sectional view of the structure illus 
trated in Fig. 4, taken substantially along the line 5-5 
thereof; 

Fig. 6 is a broken enlarged sectional view of a modi 
fication showing an alternative mounting for the timer 
pulley; 

Fig. 7 is an enlarged sectional view of the structure 
illustrated in Fig. 3, taken substantially along the line 
7-7 thereof; 
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Fig. 8 is a broken elevational view of the structure 
illustrated in Fig. 5, taken from the line 8-8 thereof; 

Fig. 9 is an enlarged diagrammatic view of one of the 
control knobs; 

Fig. 10 is an enlarged diagrammatic view of the other 
control knob; 

Fig. 11 is an enlarged sectional view of the structure 
illustrated in Fig. 3, taken substantially along the line 
11-11 thereof; 

Fig. 12 is a broken sectional view of the structure illus 
trated in Fig. 1, taken substantially along the line 12-32 
thereof; 

Fig. 13 is an enlarged sectional view of the structure 
illustrated in Fig. 7, taken substantially along the line 
13-13 thereof; 

Fig. 14 is a greatly enlarged broken view of that por 
tion of the structure illustrated in Fig. 4, indicated by 
the broken line 14 therein; 

Fig. 15 is a sectional view similar to Fig. 14, illustrating 
a modification of the invention; 

Fig. 16 is a sectional view similar to Fig. 14, illustrating 
a further modification of the invention; 

Fig. 17 is a diagrammatic view of the water circuits 
of the structure illustrated in Fig. 1; 

Fig. 18 is a chart showing the positions of the switch 
and valves of the machine illustrated in Figs. 1 to 17, 
during an illustrative automatic washing cycle; 

Figs. 19, 20 and 21 are somewhat diagrammatic per 
spective views of modified forms of the invention; 

Fig. 22 is a somewhat diagrammatic elevational view 
of a further modified form of the invention; 

Figs. 23 and 24 are somewhat diagrammatic sectional 
views of other modified forms of the invention; 

Fig. 25 is a broken elevational view of the structure 
illustrated in Fig. 24, taken from the line 25-25 thereof; 

Fig. 26 is a sectional view of the structure illustrated 
in Fig. 24, taken substantially along the line 26-26 
thereof; 

Fig. 27 is a somewhat diagrammatic perspective view 
of another modified form of the invention; 

Fig. 28 is a broken sectional view of the structure ill 
lustrated in Fig. 27, taken substantially along the line 
28-28 thereof; 

Fig. 29 is a broken sectional view similar to Fig 28, 
showing another modification of the invention; 

Fig. 30 is a sectional view of a modified form of the 
invention showing a combination automatic washing 
machine and clothes drier; 

Fig. 31 is a broken enlarged sectional view of the 
structure illustrated in Fig. 30, taken substantially along 
the line 31-31 thereof; 

Fig. 32 is a broken sectional view of the structure il 
lustrated in Fig. 30, taken substantially along the linc 
32-32, thereof; 

Fig. 33 is a broken sectional view of the structure ill 
lustrated in Fig. 32, taken substantially along the line 
33-33 thereof; 

Fig. 34 is a somewhat diagrammatic perspective view 
of a further modified form of the invention; 

Fig. 35 is a broken sectional view of the structure ill 
lustrated in Fig. 33, taken substantially along the line 
35-35 thereof; 

Fig. 36 is a diagrammatic illustration of a part of the 
drive for and water circuits of the machine illustrated in 
Fig. 30; 

Fig. 37 is a diagrammatic view similar to a portion of 
Fig. 36, showing a further modification of the invention; 

Fig. 38 is a broken sectional view similar to Figs. 4 
and 30, showing another modification of the invention; 

Fig. 39 is a broken enlarged sectional view of the struc 
ture illustrated in Fig. 38, taken substantially along the 
line 39-39 thereof; 

Fig. 40 is a broken sectional view of the structure ii 
lustrated in Fig. 39, taken substantially along the line 
40-40 thereof; 
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Fig. 41 is a broken enlarged sectional view of the struc 
ture illustrated in Fig. 40, taken substantially along the 
line 41-41 thereof; 

Fig. 42 is a broken sectional view showing a further 
modification of the invention; 

Fig. 43 is an enlarged sectional view of the structure 
illustrated in Fig. 21, taken on the line 43-43 thereof; 

Fig. 44 is a view in perspective of another laundering 
machine with parts broken away illustrating features of 
the present invention; 

Fig. 45 is an enlarged broken sectional view of the 
structure illustrated in Fig. 44, and taken along the line 
45-45 thereof; 

Fig. 46 is a view of the structure, similarly illustrated 
in Fig. 44, showing further form of invention; 

Fig. 47 is an enlarged sectional view of the structure 
illustrated in Fig. 46, taken along the line 47-47 thereof; 

Fig. 48 is a view of structure, similar to that illustrated 
in Fig. 44 showing a still further form that the invention 
may assume; 

Fig. 49 is a broken sectional view of the fabric em 
ployed in belt illustrated in the device shown in Fig. 48; 

Fig. 50 is a view of structure, similar to that illustrated 
in Fig. 49, showing another form thereof; 

Fig. 51 is a sectional view of structure, similarly ill 
lustrated in Fig. 44, showing a still further form of the 
invention; 

Fig. 52 is an enlarged broken sectional view of the 
structure illustrated in Fig. 51, as viewed in the circle 52 
thereof; 

Fig. 53 is a sectional view of the machine similar to 
that illustrated in Fig. 44, showing another form thereof; 

Fig. 54 is a broken sectional view of the structure il 
lustrated in Fig. 53, taken along the line 54-54 thereof; 

Fig. 55 is an enlarged broken sectional view of the 
structure illustrated in Fig. 54 taken on the line 55-55 
thereof; 

Fig. 56 is a view of structure similar to that illustrated 
in Fig. 53, showing a still further form of the invention; 
and, 

Fig. 57 is a broken sectional view of structure, similar 
to that illustrated in Fig. 44, showing a modified form 
thereof. 

Fig. 58 is a front view partly in section of a machine 
to which has been applied a suction shoe type of liquid 
removing element, such as illustrated in Fig. 57. 

Fig. 59 is a side view partly in section of the structure 
illustrated in Fig. 58. 

Referring to the drawings, and more particularly to 
Figs. 1 through 17, inclusive, the preferred embodiment 
of the applicant's improved automatic washing machine 
there illustrated generally comprises a cabinet 40 Sup 
porting a tub 42 in which a drum 44 is rotatably sup 
ported, and which has a cylindrical outer wall portion 
46 adapted to readily pass water therethrough, a band or 
belt 48 trained about the cylindrical wall 46 which is 
adapted to absorb water passing through the wall 46, a 
pair of wringer rolls 50 and 52 between which the band 
48 is trained, a motor 54 drivingly connected to one of 
the rolls, suitable connections for supplying water to 
and removing it from the tub 42, and a suitable control 
mechanism 55, for controlling the supply of water to 
and draining of water from the tub 42 and the operation 
of the motor 54. The above mentioned control mecha 
nism 55, which will be hereinafter described, is adapted 
upon initial actuation to automatically provide a cycle 
including a desired combination of washing, draining, 
rinsing the damp-drying operations. During these opera 
tions the drum 44 is driven by means of the belt 48 from 
the wringer rolls 50 and 52, the belt 48 performing the 
dual functions of driving the drum 44 and, during the 
draining and damp-drying operations, of absorbing water 
from the water permeable peripheral wall 46 of the drum 
44 and carrying this water to the wringer rolls 50 and 52, 
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6 
where it is extracted from the belt 48 and permitted to 
drain. 

Considering the above generally mentioned elements 
of the applicant's improved automatic washing machine 
in greater detail, the cabinet 40 includes a suitable sup 
porting frame 56, which in the construction illustrated 
is formed of a plurality of interconnected angle irons, 
and which is enclosed by suitable front, side and rear 
panels 58, 60 and 62. The tub 42 is generally cylindrical 
in shape with its axis disposed horizontally and extending 
at right angles to the front and rear panels 58 and 62. 
At the front side of the cabinet 40, the cylindrical wall 
of the tub 42 has a radially inwardly extending flange 
portion indicated at 64 defining a central opening 66 nor 
mally closed by a door 68 which is mounted in the open 
ing 66 and provided with a suitable sealing gasket 70. 
The door 68 preferably has a glass panel 72 in which is 
mounted a small door 74 and chute 76 through which 
soap may be supplied to the tub 42. The tub 42 is 
closed at the rear end, by a plate 78 which is secured 
to an outwardly turned flange 80 integrally formed on 
the cylindrical wall of the tub 42, by screws 82. A 
suitable annular sealing gasket 84 is disposed between 
the plate 78 and the flange 80. - 
The drum 44 comprises a front wall plate 86, a rear 

wall plate 88 parallel thereto and the cylindrical wall 46 
which is secured to the front and rear plates 86 and 88 
and spaced a small distance inwardly from the periph 
eries of the plates 86 and 88 so that the outer peripheral 
portions of these plates provide shoulders 90 which serve 
as a guide to prevent the belt 48 from moving axially of 
the drum 44. 
The drum 44 is rotatably supported in the tub 42 by 

a centrally disposed tubular shaft 92 which extends rear 
wardly from the rear wall 88 and is supported by suit 
able reinforcing ribs 94 welded or otherwise suitably 
secured to the outer surface of the rear wall plate 88. 
The shaft 92 is journaled in a shaft 96, supported on and 
projecting inwardly from the rear end plate 78 of the tub 
42, which is provided with suitable reinforcing ribs 98. 
In the construction illustrated, the shaft 96 is provided 
with a bearing sleeve 100. The front plate 86 of the 
drum 44 has an annular peripheral portion outwardly 
turned to provide a cylindrical flange 102 which defines 
a central opening aligned with the opening 66 at the front 
of the tub 42 and which also provides a bearing surface 
for supporting the drum 44 at the front end thereof. 
This support is provided by a pair of rollers 104 carried 
at opposite ends of a rocker arm 106 which is pivotally 
supported at its center on a screw 108 threaded into a 
nut 10 welded or otherwise secured to the radially in 
wardly projecting flange 64 at the inner side of the tub 
42 and directly below the door opening 66. The rollers 
104 are spaced at opposite sides of the center of the drum 
44, as best illustrated in Figure 1. 
Water is supplied to the tub 42 through a water supply 

line 2 which extends centrally through the rear wall 78 
and axially through the tubular shaft 92 carried by the 
drum 44. At its inner end the supply line 112 is pro 
vided with a plurality of small apertures 114 through 
which incoming water is supplied into the interior of the 
drum 44. It will be appreciated that the water line 12 
is stationary and that the shaft. 92 turns with the drum 
44. A suitable annular seal 116 is provided between 
the shaft 92 and the water supply line 112. Spaced 
slightly below the inwardly projecting shaft 96, the rear 
end 78 of the tub 42 carries an outwardly extending elbow 
welded thereto and connected to a suitable hose to pro 
vide an overflow line 118. This line 118 prevents ex 
cessive filling of the tub 42. In this embodiment of the 
invention, the front and rear end plates 86 and 88 of 
the drum 44 are interconnected and held in fixed rela 
tion relative to one another by four equiangularly spaced 
baffles 120, which are formed of sheet metal strips which 
are longitudinally reversely folded to a generally V-shape, 
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best illustrated in Fig. 4 and the marginal portions of 
which are outwardly flanged as indicated at 122. These 
flange portions 122 are disposed with their outer Sur 
faces lying in a cylindrical Surface spaced radially in 
wardly of the periphery of the end walls 86 and 88 and 
adapted to support the water permeable cylindrical wall 
46. It will be appreciated that generically the cylindrical 
wall 46 may be formed of any suitable water permeable 
material including, by way of illustration, expanded 
metal, suitable fabrics of organic or inorganic material, 
sponge, sponge rubber, or any other material having Sui 
able durability and water permeable characteristics. In 
the construction illustrated in Figs. 4, 5 and 14, the cylin 
drical wall 46 is formed of a suitable fabric and is Sup 
ported intermediate the baffles 120 by a plurality of Spaced 
rods 124 having reduced end portions 126 which project 
through apertures provided in the end plates 86 and 83. 
The rods 124 are flexible to permit them to be flexed 
so that the end portions 126 may be inserted into and 
removed from the co-operating apertures in the end plates 
86 and 88. In the construction illustrated in Figs. 4, 
5 and 14, the fabric wall 46 is stitched together as indi 
cated at 128, at the outer side of the rods 124. 

Figs. 15 and 16 illustrate modified constructions of the 
water permeable wall 46. In the construction illustrated 
in Fig. 15, two layers of fabric are employed, which pass 
respectively on the radially inner and outer sides of the 
rods 124 and which are stitched together as indicated at 
130 intermediate the rods 124. In the modified construc 
tion illustrated in Fig. 16, a single continuous layer of 
fabric passes on the radially outer sides of the rods 124, 
the inner sides of which are covered by strips of fabric 
132 extending along the rods 124 and sewed to the fabric 
wall 46 at opposite sides of the rods 124, as indicated 
at 134. 
The tub 42 has an opening 136 in the lower side there 

of which underlies the drum 44 and is of a length slightly 
greater than the width of the belt 48. The opening 136 
extends circumferentially of the tub 42, from its lower 
most point at the center thereof, in the direction of rota 
tion of the drum 44, as is best seen in Fig. 4. Through 
this opening 136, the tub 42 communicates with a W 
shaped trough or sump 138 which is sealed to the tub 42 
beyond the peripheries of the opening i36. The wringer 
rolls 50 and 52 are disposed within the sump 138 and 
are rotatably supported in castings 140 and 142 secured 
to the front and rear ends of the Sump 138. In the con 
struction illustrated, the upper roll 50 is the driven roll 
and is supported by the castings 40 and 142 for rota 
tion about a fixed axis. The trunnion 144 at the left 
hand end of the roll 50, as viewed in Fig. 5, is journaled 
in a bearing 46 carried in the casting 140 and the trun 
nion 148 at the opposite or right hand end thereof, as 
viewed in Fig. 5, is supported in and drivingly engaged 
by a shaft 150 journaled in a bearing 152 carried in the 
casting 142. The shaft 150 extends outwardly of the 
casting 142 and carries a pulley wheel 54 which is driven 
from the motor 54 by a V-belt 156. The shaft 150 also 
carries a timer pulley 158 from which the above men 
tioned control mechanism 55 is driven, as hereinafter de 
scribed. 

Fig. 6 shows a modified construction in which the 
timer pulley 158' rotates with the drum 4.4 rather than 
the wringer roll 50. In the construction there shown, 
the shaft 96' carried by the rear wall 78 of the tub 42 
extends outwardly rather than inwardly and the hollow 
shaft 92 has a reduced end portion projecting outwardly 
of the shaft 96 and to which the pulley wheel 53' is 
fixed. The shaft 92" has an intermediate portion jour 
maled in the bearing 100' carried by the stationary shaft 
96. At its inner end the shaft 92 carries an annular 
seal 16' preventing water leakage through the shaft 92 
around the water Supply line 112. The shaft 96, at its 
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inner end, carries a second seal 117 preventing the escape 
of water between the shafts 92 and 96. 
The lower roll 52 has its oppositely extending trun 

inions 60 and 62 journaled in bearing blocks 164 and 
166 slidably supported in the castings 140 and 142, re 
spectively, for sliding movement toward and away from 
the axis of the roll 50. These bearing blocks 164 and 
166 are urged toward the roll 50 by springs i68 and 170 
housed in the castings 40 and i42, respectively, and one 
end of which acts against adjustable seats 172 which may 
be oved vertically to adjust the loading of the springs 
2.68 and 170 by means of screws 174 and 176 extending 
outwardly of the castings 140 and 142. Accordingly, it 
will be appreciated that adjustment of the screws 174 and 
176 is effective to vary the pressure which the rolls 50 and 
52 exert upon the belt 48 passing therebetween. 
The belt 48 is continuous and may be of any suitable 

material adapted to absorb or entrain water from the 
wall 46 of the drum 44 and carry it to the sump 138 where 
it may be removed by the action of the rolls 50 and 52. 
By way of example, the belt 48 may be formed of any 
suitable fabric of either organic or inorganic material, 
or may include a suitable rubber sponge, or any other 
material having the desired characteristics of durability 
and ability to carry absorbed or entrained water. 

Also, within the sump 138 and idler roll 178 is mounted 
adjacent the edge of the opening i35 through which the 
belt 43 moves into the sump 138, and is supported for 
rotation about a fixed axis. The belt 48 is trained over 
the idler roller 178, from which it passes between the 
rolls 50 and 52. It reverses its course around the wringer 
roll 50 from which it is trained over a take-up roll 180, 
the opposite ends of which are rotatably supported in 
bearing blocks 182 which are slidably mounted in chan 
nels i84 and urged by springs 186 in a direction to take 
up the slack in the belt 48, i. e., to the right as viewed 
in Fig. 4. Suitable means (not shown) may be pro 
vided for adjusting the loading of the springs 186, where 
by the tension in the belt 48 may be readily adjusted. 
A drain line 188 is connected to the bottom of the sump 

138 and leads to a lint trap or strainer 190, the outlet side 
of which is connected by a line 192 to a drain valve 194 
which is in turn connected through a line 195 to a pump 
É97. The strainer 190 is of the type in which the water 
fiows into a central cartridge 196, from which it flows 
out through filter openings into an outer portion of the 
strainer connected to the outlet line 192. The lint and 
other foreign material is collected in the cartridge 196 
which may be readily removed for cleaning out the lint. 
The overflow line 113 is connected to the drain line be 
yond the valve 194 and in the construction illustrated, dis 
charges into the line 195, as best shown in Figs. 3 and 17. 
The washing machine is provided with two control 

knobs 198 and 200 disposed at the right and left hand 
sides on the front of the machine, as illustrated in Figs. 
1 and 2. The control knob 198, illustrated in Fig. 10, is 
manually operable to control the supply of water to the 
tub for initially filling the tub, as hereinafter described. 
The control knob 260, illustrated in Figs. 9 and 12, is 
adapted upon operation thereof to start the motor 54 and 
initiate the desired cycle of operations and, as herein 
after described, may be turned to provide any desired 
Washing period. As illustrated in Fig. 12, the control 
knob 260 is fixed on a shaft 202 which is journaled in a 
bearing 204 fixed in the front panel 58 of the cabinet 40. 
The shaft 202 projects inwardly of the cabinet 40 and 
carries a Sprocket wheel 206 over which is trained an end 
less chain 208 which is also trained over a sprocket wheel 
250 fixed on a camshaft 212 forming a part of the control 
mechanism generally indicated at 55. The control mech 
anism 55 includes a base 24 secured to a plate 216 dis 
posed adjacent the bottom of the cabinet 40 and supported 
on the frame 56. The control mechanism 55 is disposed 
at the right hand side of the cabinet 40, as viewed from 
the front as is clearly illustrated in Figs. 3 and 4. The 
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camshaft 212 is journaled in bearings 218 and 220 car 
ried by the base 214. 
The control knob i98 is connected by means of a 

shaft, not shown, to a sprocket wheel 222 over which is 
trained a chain 224, which is also trained over another 
sprocket wheel 226 fixed to a second camshaft 228 jour 
naled in bearings 230 and 232 carried by the base 214. 
The cam shaft 228 carries a pair of cams 234 and 236 
which are adapted to engage rocker arms 238 and 240 
respectively, which are pivotally mounted at their lower 
ends on a rocker shaft 242 pivotally supported on the 
base 214. At their upper ends the rocker arms 238 and 
240 engage pins actuating valves 244 and 246 which re 
spectively control the flow of water in hot and cold water 
lines 248 and 250. The position of the pins controlling 
the valves 244 and 246 determines the mixture of wa 
ter which flows from the lines 248 and 259 into the 
single water supply line 112. The shape of the cams 234 
and 236 (which is not shown in the drawings) is such 
that as the control knob. 198 is rotated from the off po 
sition, illustrated in Fig. 10, in a counterclockwise di 
rection, the temperature of the water supplied to the line 
112 is gradually increased from a minimum to a maxi 
mum. The control knob 198 is manually operated and 
is rotated to a position corresponding to the water tem 
perature desired by the operator and is left in this posi 
tion until the tub 42 is filled to the position indicated 
by the water level indicator mark 251 carried by the glass 
72 in the door 68. The control knob 198 is then re 
turned to the off position. It will be appreciated that 
more than one mark 251 may be provided on the door 
68 to correspond to different types of clothes to be 
Washed in the machine. 

Intermediate the bearings 218 and 220, the camshaft 
212 carries a first cam 262 adapted upon initial rotation 
of the control knob 200 in a clockwise direction, as 
viewed in Figs. 1 and 9, to actuate a micro switch 254 
and start the motor 54. Adjacent the first cam 252, the 
can shaft 212 may also carry a second cam. 256 for actu 
ating a second micro switch 258, which are shown on 
broken lines in Figs. 3 and 7, for turning on a heating 
element when used in the combination automatic wash 
ing machine and clothes drier illustrated in Figs. 30 
through 33, inclusive and 35 through 37, inclusive, as 
hereinafter described. When the motor 54 is started, as 
above described, the wringer roll 50 is driven through the 
pulley belt 156, and the wringer roll 50 in turn drives the 
drum 44 through the belt 48. Rotation of the wringer 
roll 50 also results in rotation of the timer pulley 158, 
which is secured to the shaft 150 through which the 
wringer roll 50 is driven. A V-belt 260 is trained over 
the timer pulley 158 and over another pulley 262 secured 
to an idler shaft 264 journaled at one end in a bearing 
266 mounted on the frame 56 and journaled at its other 
end in a bearing 268 carried by the base 214 of the con 
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trol mechanism 55. The idler shaft 264 is drivingly con 
nected to a short shaft 270 which is disposed coaxially 
with the cam shaft 212 and journaled in a bearing 272 
carried by the base 214. This shaft 270 has a socket 274 
in one end in which is received one end of the camshaft 
212. A one way clutch, illustrated in Figs. 7 and 13, is 
provided by means of which the short shaft 270 may drive 
the camshaft 212 in a clockwise direction, as viewed in 
Fig. 13. This one way clutch is of conventional type, 
including a spherical roller 276 disposed in a spiral recess 
278 in the shaft 270 and communicating with the socket 
274. It will be appreciated that upon rotation of the shaft 
270 in a clockwise direction, as viewed in Fig. 13, the ball 
276 will become wedged against the cam shaft 212, caus 
ing the latter to turn with the shaft 270, but that upon 
rotation of the cam shaft 212 in a clockwise direction 
relative to the shaft 270, the ball 276 will move into the 
enlarged end of the spiral recess 276 and out of wedging 
engagement with the cam shaft 212. It will be appre 
ciated that this one way clutch permits manual advance 
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ment of the cycle of operations as desired, simply by 
rotating the control knob 200 in a clockwise direction, 
as viewed in Fig. 9. 
The above mentioned driving connection of the idler 

shaft 264 to the shaft 270 is through a speed reducer 
mechanism best illustrated in Fig. 11. A gear 280, hav 
ing a single tooth 282, is fixed on the idler shaft 264 and 
is disposed to engage a gear 284 mounted on a second 
idler shaft 286 so that once each revolution of the shaft 
264, the tooth 282 engages the gear 284 which has a plu 
rality of teeth uniformly spaced about its periphery, and 
effects a small angular rotation of the gear 284 and the 
shaft 286 upon which it is fixed. The idler shaft 286 
also carries another gear 288 having a single tooth 290, 
which is adapted to engage a gear 292 fixed on the short 
shaft 270 and has a plurality of teeth uniformly spaced 
about its periphery. It will now be appreciated that as 
the shaft 286 is driven, as above described, once each 
revolution of the gear 288 the tooth 290 will engage the 
gear 292 and effect a small angular rotation of the shaft 
270 to which the gear 292 is fixed. 

It will now be appreciated that when the motor 54 is 
started by rotation of the cam shaft 212, by turning the 
knob 200 in a clockwise direction, the shaft 270 will be 
driven in a clockwise direction by the motor through the 
timer pulley 158 and the just described speed reducer 
apparatus illustrated in Fig. 11, and will, accordingly, con 
tinue to drive the cam shaft 212 in a clockwise direction, 
as viewed in Fig. 13, through the one way clutch con 
struction there illustrated. When the timer pulley is 
mounted for rotation with the drum 44, as shown in 
Fig. 6, by properly proportioning the sizes of the pulley 
wheels, the speed reducer mechanism illustrated in Fig. 
11 may be eliminated. This, of course, is for the reason 
that the drum 44 turns much slower than the wringer 
roll 50. 
The cam shaft 212, intermediate the bearing 220 and 

the adjacent end thereof, which is received in and drivingly 
engaged by the shaft 270, carries a pair of cams 294 and 
296 which are adapted to engage the rocker arms 238 and 
240, respectively. These cams 294 and 296 are shaped 
(not shown in the drawings) to move the rocker arms 
238 and 240 at the desired intervals and to the desired 
extent to provide water of the desired temperature to the 
tub 42 through the line 12 as required in the cycle of 
operations of the washing machine, as hereinafter de 
scribed. 
The camshaft 212 also carries another cam 298 adapted 

to engage one end of a push rod 300, slidably supported 
in a bearing 302 carried by the control mechanism base 
214, the other end of which is connected to the valve 
element 304 of the drain valve 194. The valve element 
304 is urged to its seated or closed position by a spring 
306. The cam 298 is shaped to unseat the valve element 
304 and open the drain valve 194 at the desired times and 
for the desired intervals, as required in the cycle of opera 
tions, as hereinafter described. 

It will be appreciated that generically the cycle of opera 
tions of the present improved automatic washing machine 
may include any number of washing, rinsing and damp 
drying periods of any desired length and arranged in any 
desired order. In a preferred embodiment of the appli 
cant's improved automatic washing machine, the various 
cams of the above described control mechanism 55 are 
proportioned to provide the cycle of operations set forth 
in the chart shown in Fig. 18. The particular cycle of 
operations there set forth includes a washing period 
which may be of any desired length up to 15 minutes, 
depending upon the position to which the control knob 
200 is turned to initiate the cycle of operations, a drain 
ing period of six minutes, a warm water rinse period of 
two minutes duration, a cold water rinse period of five 
minutes duration, and a damp-drying period often minutes 
duration. The chart shown in Fig. 18 illustrates the posi 
tions of the motor switch 254, the drain valve 194, the 
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hot water valve 244, and the cold water valve 246, when 
the control knob 200 is in the off position and during each 
of the above mentioned washing, draining, rinsing, and 
damp-drying periods. 

It will now be appreciated that an operator desiring 
to wash clothes in the applicant's improved automatic 
washing machine needs only to place the clothes to be 
washed within the drum 44, to turn the control knob 
198 to fill the tub 42 with water of the desired tem 
perature, return the knob 198 to the off position when 
the tub is filled to the proper level as indicated by the 
marker 251, add the proper amount of a suitable soap 
through the door 74 provided for that purpose, and ro 
tate the control knob 200 in a counterclockwise direc 
tion until the arrow 308 (see Fig. 9) points at the num 
ber of minutes desired for the washing period. It may 
be noted here that if the control knob 198 is not re 
turned to the off position, the water level will continue 
to rise above the proper elevation indicated by the 
marker 251 until it reaches the opening to the overflow 
line 118. Since the higher level of water is desired 
during rinsing than during washing, the overflow line 
118 is connected to the tub at an elevation corresponding 
to the maximum level desired in rinsing. It will be ap 
preciated that once the cycle of operations is initiated 
by the above mentioned turning of the knob 200, the can 
shaft 212 which controls the cycle of operations will be 
driven by the motor through the shaft 270 and the com 
plete cycle of operations will be performed. Upon the 
completion of the damp-drying period, the control knob 
200 and the cam shaft 212 will be returned to the off 
position, in which position the motor switch 254 is opened, 
and the drain valve 194 and the hot and cold water 
valves 244 and 246 will be closed. 

During the operation of the machine, the speed of 
rotation of the drum 44 is preferably such that the 
clothes within the drum 44 which rotates in a clockwise 
direction, as viewed in Fig. 4, will be carried upwardly 
by the baffles 120 to a position in the upper left hand 
quadrant of the tub as there viewed, from which the 
clothes will fall more or less diametrically across the 
drum 44 and slap against the water permeable cylindri 
cal wall 46 of the drum 44 at the lower left hand quadrant 
thereof, as viewed in Fig. 4. During the washing inter 
val this action provides an agitation resulting in a very 
efficient cleaning action. It will be noted that the 
drum 44 rotates continuously during the operation of the 
machine throughout all of the washing, draining, rinsing 
and damp-drying intervals. During the rinsing interval, 
the above described movement of the clothes produced by 
the baffles 120 provides the requisite agitation for an 
efficient rinsing of the clothes. It will be noted from 
Fig. 18 that during the draining interval, the second or 
cold water rinsing interval, and the following damp 
drying interval, the drain valve 94 is open. During 
these intervals the water in the clothes being washed 
passes into or through the water permeable cylindrical 
wall 46 of the drum 44 and is absorbed by the belt 48 
which carries the water into the sump 138 where it is 
extracted from the belt 48 by the wringer rolls 50 and 
52 and passes out the drain. The above mentioned action 
of the baffles 120, in causing the clothes to slap against 
the wall 46 at the lower right hand quadrant thereof, as 
viewed in Fig. 4, facilitates this removal of the water 
from the clothes and a very rapid and efficient damp 
drying of the clothes is accomplished. 

It will be appreciated from a complete understanding 
of the present invention that a wide variety of construc 
tions may be employed for driving the clothes receiving 
drum and removing water from the clothes within the 
drum without departing from the spirit of the present in 
vention. Several such modified constructions are illus 
trated in Figs. 19 through 29, inclusive and Fig. 34. 

Referring to Fig. 19, in the modification there illus 
trated, the drum 310 differs from the above described 
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drum 44 in that the cylindrical wall 312 is formed of a 
metal screen rather than the absorbent fabric material 46. 
It will be appreciated that the slapping action effected by 
the baffles 120 will cause water from the clothes to be 
absorbed by the belt 48, from which it is removed by 
the wringer rolls 50 and 52. Fig. 19 illustrates that, rather 
than being disposed in a sump at the bottom of the 
tub, the wringer rolls 50 and 52 may be disposed at the 
upper right hand quadrant of the drum 310, as there 
illustrated. A trough 314 is provided to catch water re 
moved from the belt 48 by the rollers 50 and 52, and 
slopes downwardly toward its rear from which the water 
is suitably drained so that it does not run back onto the 
belt 48. It will be noted that in this construction, with 
the wringer rolls 50 and 52 disposed at the upper right 
hand side of the drum 310, the only portion of the 
cylindrical wall 312 not in contact with the belt 48 is 
the upper right hand portion which is not in contact with 
any clothes. 
The modified form illustrated in Fig. 20 is similar to 

the construction illustrated in Fig. 19 and differs there 
from in that a take-up roll 316 is provided which is 
urged by a spring 318 in a direction to take up the 
slack in the belt 48 and in this construction the rolls 
50 and 52 are disposed intermediate the take-up roll 316 
and the drum 310. Water removed from the belt 48 
by the rolls 50 and 52 falls onto a trough 320 which 
slopes toward the rear of the machine where it passes into 
a drain line 322 leading into the lower part of the tub 
and preventing this water from falling onto the belt 48 
or into the drum 310. 

Referring to Fig. 21 and Fig. 43, a belt 324 is em 
ployed with the drum which may be of the same or 
similar material as the belt 48, but which is of a length 
sufficient only to closely fit over the pervious cylindrical 
wall 312. A suction roll 311 is disposed in the lower 
right hand quadrant of the drum 310 and a similar roll 
311 or an idler wringer roll 52 may be employed at 
the lower left hand quadrant of the drum. The roll 311 
embodies a cylindrical sleeve 313 having a plurality of 
closely disposed rows of apertures 315 extending through 
the wall thereof. The sleeve rotates on a fixed cylindrical 
Support 317 mounted at each end on supporting brackets 
319. A pulley 321 is secured to one end of the sleeve 
313 driven by a belt from a motor illustrated in the fig 

The motor also drives a vacuum pump 323, the 
intake to which is connected to an aperture 325 in the 
cylindrical support 317 from which a slot 327 extends 
along the support parallel with the support axis. A suc 
tion is provided by a pump through the slot 327 and the 
rows of apertures 315 in the sleeve, as the rows of aper 
tures pass thereover as the sleeve is driven. The suction 
removes a portion of the liquid contained in the belt 
324 as the sleeve and belt roll in engagement with each 
other. The liquid drawn into the pump 323 is discharged 
therefrom to drain or into the tub (not shown) from the 
discharge conduit 329. As indicated above, a plurality of 
the suction rolls 311 may be employed in engagement with 
the belt spaced about the periphery of the drum, or an 
idler roller 52 may be utilized opposite the single suction 
roll 311 as illustrated in the figure. 

Referring to Fig. 22, the drum 44 is rotatably sup 
ported with its water permeable cylindrica wall 46 in 
rolling engagement with a pair of rollers 326 and 328, 
each having an outer layer of water absorbent material 
330. These rollers 326 and 323 are disposed to contact 
the wall 46 of the drum 44 in the lower right and left 
hand quadrants, respectively, as illustrated in Fig. 22, 
and are driven respectively by rollers 332 and 334 which 
have a rolling engagement with the rollers 326 and 328 
and cooperate therewith to extract water from the water 
absorbent covering 330 on these rollers. The rollers 332 
and 334 are driven through pulleys 336 and 338 from 
the motor 54 through belts 340 and 342. 

In the modification of the invention illustrated in Fig. 
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23, the drum 44 is mounted for rotation in a tub 344 
which is appreciably larger than the drum 44. The drum 
44 is disposed in the upper portion of the tub 344, and 
is driven by an endless belt 346 which is trained over 
a roller 348 mounted for rotation about a fixed axis 
in the lower left hand side of the drum 44, and a second 
roller 350 mounted adjacent the lower right hand pe 
riphery of the drum, 44. These rollers 348 and 350 
are disposed so that the belt 346 is held in contact with 
the water permeable cylindrical wall 46 of the drum 44 
at and intermediate the rollers 348 and 350. Below 
the center of the drum 44 an idler roller 352 is provided 
for holding the lower course of the belt 346 out of con 
tact with the upper course, which is in contact with the 
drum wall 46. A pair of springs indicated at 354 are 
provided for urging the roller 350 tangentially of the 
drum 344 in a direction away from the roller 348 to 
provide the desired tension in the belt 346. A third 
roller 356 cooperates with the roller 348 to provide a 
wringer action and extract water from the belt 346. The 
roller 348 is driven from the motor 54 by a belt 358 
through a pulley 360. A drain line 362 is provided at 
the lowermost point of the tub 344. The roller 348 also 
drives a belt 341 which drives a blower 343, the intake 
to which is connected by a duct 345 to an opening 347 
in the wall of the tub 344. An intake duct 349, con 
nected to an opening in the tub, has heating element 351 
therein for heating the intake air as it is drawn into the 
tub by the blower. When the machine includes a dry 
ing operation after the fabrics have been washed, rinsed 
and damp-dried or have been cleaned and damp-dried, 
the continuous operation of the blower becomes effective 
to dry the fabrics upon the energization of the heating 
element 35. 
A further modification of the invention is illustrated 

in Figs. 24, 25 and 26, in which a portion of the cabinet 
is indicated at 364 and a portion of the tub is indicated 
at 365. The drum 366, which is mounted in the tub 
365, is formed of sheet metal and includes an unbroken 
sheet metal cylindrical wall 368. The drum 366 also 
has a radially inwardly projecting baffle 370 similar to 
the baffles 20 of the embodiment illustrated in Figs. 1 
through 17, inclusive, and described above. The re 
mainder of the inner surface of the cylindrical wall 368, 
except for that portion occupied by the baffle 370, is 
covered by a water absorbent material 372. This water 
absorbent covering 372 may be secured to the drum wall 
368 in any suitable manner such, for example, as by a 
suitable adhesive not interfering with the absorbent char 
acteristics of the material 372 or by suitable wire or fabric 
stitching extending through suitable apertures in the 
wall 368. The rear wall of the drum 366 has an an 
nular centrally disposed outwardly turned flange 374 
extending through the rear wall of the tub 365 and sealed 
relative thereto by the seal 375. A pulley wheel 376 
is secured to the flange 374 and is driven from the motor 
54 through a belt 378. In this modification of the in 
vention, the drum 366 does not rotate continuously but 
oscillates from one position in which the baffle 370 oc 
cupies the position indicated in Fig. 26 by the line 377, 
through roughly 270 degrees of movement to the position 
indicated by the line 379 in Fig. 26. In this modifica 
tion, apertures 381 are provided in the end walls of the 
drum 366, in the baffle 370 and in the cylindrical wall 
368 at the baffle 370, to permit water to flow from the 
drum into the tub and vice versa. 
A roller 380 is disposed within the drum 366 and sup 

ported in rolling engagement with the cylindrical wall 
368 at the high point thereof. The roller 380 is sup 
ported in cantilever fashion on a shaft 382 extending 
parallel to the axis of the drum 366 and fixed at one 
end in an arm 384 fixed on a tubular shaft 386 project 
ing inwardly of the drum 366 through the opening in 
the rear wall thereof defined by the annular flange 374. 
The water supply line 112 enters the drum 366 through 
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the shaft 386. The drum 366 has a centrally disposed 
outwardly turned flange 388 defining an opening 390 
in the front wall of the drum. A trough 392 is sup 
ported on the arm 384 adjacent the roller 380 and slopes 
forwardly and downwardly therefrom to discharge water 
out through the opening 390 in the front wall of the 
drum 366. This trough 392 collects water squeezed 
from the absorbent material 372 lining the inner cylin 
drical surface of the drum 366 by the action of the roller 
388. The above mentioned oscillating movement of the 
drum 366 is transmitted from the motor 54 to the pulley 
belt 378 by means of a wheel 394 on the output shaft of 
the motor 54, a pulley wheel 396 rotatably mounted 
on a suitable support 398 and a link 400 pivotally con 
nected at one end to a crank pin 402 on the wheel 394 
and pivotally connected at its other end to a crank pin 
404 on the pulley wheel 396. 

Fig. 27 illustrates a modification of the invention in 
which the drum 405 is provided with a cylindrical wall 
406 having a plurality of apertures 408, and in which 
a belt 40 is used which is formed of rubber or other 
suitable resilient material and has a plurality of vacuum 
cups or cavities 412 formed in the inner surface thereof. 
The belt 410 passes over a driving roller 434 disposed at 
the upper right hand side of the drum 405 and in spaced 
relation from the cylindrical wall 496 thereof. This 
driving roller 414 is driven from the motor 54 by a belt 
416. A pair of idler rolls 418 and 420 are disposed at 
the lower right hand side of the drum 465 and adapted 
to press the belt 410 against the cylindrical wall 406 
of the drum 405 to flatten out the suction cups 412 with 
the result that, as the belt 419 passes from between the 
roller 420 and the wall 406, the action of the suction 
cups 412 is effective to draw water into them which is 
carried along the underside of the drum 405. At the 
lower left hand side of the drum 405, the belt 410 passes 
over a take-up roller 422 which is urged radially out 
Wardly by springs 424 to provide the desired tension in 
the belt 410. As the belt passes over this take-up roller 
422, the Water carried in the suction cups 412 is squeezed 
therefrom and runs off the belt 410. 
As illustrated in Fig. 29, rather than having the vacuum 

cups 412 provided in the inner surface of the belt 410, 
vacuum cups 426 may be permanently and integrally 
formed in the cylindrical wall 406 and the belt may have 
a smooth inner Surface which is pressed into the cups 
426 by the action of the rollers 48 and 420. In this 
form the water drawn into the space between the belt 410 
and the wall 406 is carried downwardly to the point at 
which the belt 40 moves tangentially away from the 
drum 405 and toward the roller 422 and beyond which 
point it runs off the smooth inner surface of the belt 410. 

Figs. 30, 31, 32, 33, 35 and 36 illustrate a modified 
embodiment of the present invention which comprises a 
combination clothes washer and clothes drier. In the 
construction there illustrated, the cabinet 430 includes a 
Suitable frame 432 upon which is supported a generally 
cylindrical tub 434 generally similar to the tub 44. A 
drum or rotor 436 is rotatably supported within the tub 
434, the support at the rear of the drum being provided 
by a bearing 438 mounted centrally of the rear wall of 
the drum and rotatable on a sleeve bearing 440 carried 
on a tubular element 442 supported in the rear wall of 
the tub 434. A collar 444, secured to the inner end of 
the tubular element 442 by a set screw 446 holds the 
drum 436 against axial movement. At the front of the 
drum 436 it is provided with an annular axially out 
wardly turned flange 448 which is engaged by three equi 
angularly spaced rollers 450 rotatably supported as indi 
cated at . 452 on the tub 434. The drum 436 has a 
cylindrical wall 454 which may be formed of any water 
permeable material and in the embodiment illustrated in 
these figures is formed of expanded metal. Within the 
drum 436 are four equiangularly spaced baffles 456 
extending axially of the drum and projecting radially in 
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wardly from the cylindrical wall 454. These baffles 
456 have end flanges 458 by which they are secured to 
the front and rear walls of the drum 436. The tub 434 
has a pair of axially extending circumferentially spaced 
openings 460 and 462 disposed in the upper right hand 
quadrant thereof, as viewed in Fig. 30. 

In the upper right hand portion of the cabinet 430, 
as viewed in Fig. 30, a pair of wringer rollers 464 and 
466 are rotatably supported. The rollers 464 and 466 
have trunnions at their opposite ends which are rotatably 
supported in end plates 468, which are mounted for 
movement laterally of the cabinet 430 by means of pairs 
of small rollers 470 on each end plate 468, which rollers 
470 ride in channels 472, each of which has one end 
secured to the frame 432 and the other end supported 
on the tub 434 at the upper side thereof. The lower 
roll 464 has its trunnions journaled in bearings 474 fixed 
in the end plates 468 and one of its trunnions is driv 
ingly connected to a shaft 475 coaxial therewith and 
carrying a pulley wheel 476. The other wringer roll 466 
has its trunnions journaled in bearing blocks 478 slidably 
mounted in vertically extending slots 480 in the end plates 
468. These bearing blocks 478 are urged toward the 
bearings 474 supporting the roll 464 by corresponding 
ends of arms 482 pivotally mounted on the end plates 468 2 
as at 484, which are engaged at their other ends by 
springs 436. 
A continuous belt 488, formed of a suitable material 

adapted to absorb or entrain water is disposed about the 
drum 436 in engagement with the cylindrical wall 454 
thereof and passes out through the opening 460 in the 
tub 434 and between the wringer rolls 464 and 466 
from which it passes back into the tub 434 through 
the opening 462. As illustrated in Fig. 31, the end plates 
468 carrying the rollers 464 and 466 are urged to the 
right as seen in Figs. 30 and 31 by springs 490 disposed 
within the channels 472 and having one end fitted over 
a spring guide 492 and seated against a block 494 secured 
in the channel 472 by a screw 496. The other end of 
each of the springs 490 fits over a threaded rod 498 
carried by the end plate 468 and seats against adjustable 
lock nuts 500 threaded thereon. It will be appreciated 
that by adjusting the nuts 500, any desired tension may 
be provided in the belt 488. 
A trough 502 is supported on the end plates 468 and 

slopes downwardly toward a suitable drain line 504 
which carries away the water removed from the belt 
488 by the wringer rolls 464 and 466. This drain line 
504 connects to a drain fitting 506 mounted in the rear 
wall of the tub 434 at the low point thereof and to 
which is also connected a drain line 508 leading to the 
strainer 510 which may be similar to the above described 
strainer 190. The outlet of the strainer 510 is con 
nected to a drain valve 512 by a line 514 and the drain 
valve is connected by a line 516 to the inlet of a pump 
518, the outlet side of which is connected to a suitable 
drain line 520. The pump 518, which is mounted in 
the lower portion of the cabinet 430, is driven by a motor 
522, the output shaft 524 of which also carries a small 
drive pulley 526 which is connected by a V-belt 528 to a 
large pulley wheel 530 fixed on an idler shaft 532. This 
shaft 532 is journaled in suitable bearings 534 and 536 
carried in a supporting bracket 538 and also carries a 
small pulley wheel 540 fixed thereon which is connected 
by a V-belt 542 to the above described pulley wheel 476 
for driving the lower wringer roll 464. 
The output shaft 524 of the motor also carries a large 

pulley wheel 544 which is drivingly connected by a V-belt 
546 to a small pulley wheel 548 fixed on the driven 
shaft 550 of a blower 552 suitably supported in the lower 
portion of the cabinet 430 and which is connected for 
the purpose and in the manner hereinafter described. 

Water is supplied to the tub 434 through a supply line 
554, the upper end of which is threadedly connected to 
the outer end of the tubular element 442 which also car 
ries a nozzle 556 threadedly mounted in its inner end 
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and provided with a plurality of Small openings 558. 
To prevent excessive filling of the tub 434, an overflow 
connection 555 is provided which is suitably connected to 
the drain line 536 leading from the drain valve 512 to 
the pump 5:7. 
The desired mixtures of hot and cold water are 

delivered to the supply line 554 through an automatic 
cam controlled valve mechanism (not shown), similar to 
that described in connection with the embodiment of the 
invention illustrated in Figs. 1 to 18, inclusive. 
The above mentioned blower 552 has its outlet or 

high pressure side connected to a conduit 569 which is 
generally in the shape of an inverted U, with the trails 
versely extending portion thereof well above the center 
of the tub 434 and with the end remote from the blower 
552 connected to the rear wall of the tub 434 in the lower 
portion thereof, as illustrated in Figs. 30 and 33. AS 
best illustrated in Figs. 32 and 33, the horizentaily ex 
tending portion of the conduit 568 carries an electric 
heater generally indicated at 462 to which power is Sup 
plied through a suitable line 564 under the control of a 
relay indicated at 566, which is actuated by suitable cam 
means in the control mechanism (not shown), which 
may be of the type illustrated and described in connection 
with the embodiment shown in Figs. 1 to 18, inclusive. 
The inlet or low pressure side of the blower 552 is con 
nected to one end of a conduit 568, the other end of 
which is connected to an opening in the rear wall of the 
tub 434 in the upper portion thereof, as best seen in Figs. 
30 and 33. In the construction just described, the blower 
552 is continuously driven by the motor 522, but is only 
effective to circulate air when the drain waive 532 is open 
because of the fact that when the drain valve is closed, 
the water standing in the tub fills the conduit 569 to a 
point such that the blower pressure therein is effective 
only to lower the water level in the conduit 568, but not 
sufficient to force the water from the conduit and blow 
air into the tub 434. 

Heated air is delivered from the opening 560 to the 
interior of the tub 434, and air is drawn from the tub 
through the opening 568. The openings are located in 
the rear wall of the tub spaced from the openings 460 
and 462, located in the peripheral wall of the tub. As 
a result, all the heated air delivered near the bottom of 
the tub is available for drying the fabrics with a substan 
tial amount of the air free to exhaust through the open 
ing 462. A substantial amount of fresh air is drawn 
into the circulating system through the opening 460 along 
with a desired amount of heated air. A sufficient mix 
ture of fresh and preheated air is thereby maintained in 
the system to effectively dry the fabrics in the presence 
of the large volume which is continuously circulated. 
Openings (not shown) are provided in the cabinet walls 
for permitting the free passage of fresh and heated air 
therethrough. 
A lint trap 570 is provided in the conduit 568, and 

includes a bath of water 572 and a baffle 574 extending 
downwardly toward the surface of the water 572. This 
baffle renders it necessary for the air drawn through the 
conduit 568 by the pump 552 to sharply reverse its path 
of movement adjacent the surface of the water 572, with 
the result that lint carried in the air, as well as the larger 
moisture particles carried in the air, are thrown into the 
water 572. The bath of water 572 is maintained with 
in the lint trap 570, as illustrated in Fig. 36, by a needle 
valve indicated at 576 which permits a small flow of 
water from a line 578 connected to the drain line 516, 
past the needle valve 576, and into the lower portion 
of the lint trap 570 through a line 580. The outer end 
of the line 580 is closed by a cleanout cap 582. The lint 
trap 570 is provided with an outlet 584 in which is a 
one way check valve 586. 
An alternative means for maintaining the desired liquid 

level in the lint trap 570 is illustrated in Fig. 37, in which 
the needle valve 576 is connected to the water supply line 
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554 for the machine so that there is a continuous small 
flow of water through the needle valve 576 and into 
the lower portion of the lin: trap 570 through the line 
580 during those portions of the cycle of operations dur 
ing which water is admitted to the tub. The lint trap 
illustrated in Fig. 37 is of the same construction as that 
illustrated in Fig. 36 and includes an overflow outlet 584 
having a check valve 586 permitting overflow water to 
flow from the lint trap 570 through the line 578 into the 
drain line 516. 

it will be appreciated that in the control mechanism 
(not shown) for the combination washing machine and 
drier, the cams corresponding to the cams 298, 294, 296 
and 252 in the control mechanism 55 of the washing 
machine illustrated in Figs. 1 to 18, inclusive, and de 
scribed above, must include dwell portions corresponding 
to the period over which the drying operation is to ex 
tend. In Fig. 7 a cam is represented at 256 for controll 
ing a micro switch represented at 258, which is connected 
to the relay 566 through a line 568 (see Fig. 33) for con 
trolling the operation of the heater 562. 

In the embodiment just described, the drum is also 
driven at a speed to provide the tumbling action of the 
clothes referred to above in connection with the de 
scription of the construction illustrated in Figs. 1 to 18, 
inclusive. In this construction the only place where the 
belt 488 is out of contact with the drum is at the upper 
right hand quadrant, as viewed in Fig. 30, where the 
clothes do not contact the drum wall 454. 

Figures 30, 32 and 33 illustrate that a suitable work 
surface may be provided in the top of the cabinet. In 
the construction there illustrated, the top of the cabinet is 
covered with wood 587 and the wood is covered with a 
suitable covering such as linoleum 588. The edges of the 
wood and linoleum are covered by a suitable molding 
589. 
A further modification of the present invention is il 

lustrated somewhat diagramatically in Fig. 34, which dem 
onstrates that in place of the wringer action employed in 
the previously described forms of the invention, water 
may be removed from the belt 590 which is trained about 
the drum 592 in contact with the water permeable cylin 
drical surface 594 thereof, by a vacuum shoe represented 
at 596. In the construction there illustrated, the shoe 
596 has an outer surface over which the belt 590 is trained 
and in which are a plurality of apertures 598. Suction 
is applied to the shoe 596 by a blower 600 which may 
be driven by the same motor 602 which drives the drum 
592. The shoe 596 is connected to the intake side of 
the blower 600 by a conduit 604, which includes a lower 
end portion 606 which extends below the intake of the 
blower and serves to collect water drawn into the shoe 
596 and down the conduit 604. Water collecting in the 
lower end portion 606 is carried away through a drain 
line 608. The blower 600 blows into a tank 610 which 
collects any water passing through the blower and drains 
it away through a line 612. The tank 610 is open at the 
top to permit the escape of the air blown into the tank 
by the blower 600. 

It is contemplated that a suds saver tank such for ex 
ample, as that represented at 614 (see Fig. 35) may be 
employed, if desired, to permit re-use of the wash water. 
The tank may be covered with insulation 616 and may 
include an electric immersion heater, such as that repre 
sented at 618, to keep the wash water at a desired tem 
perature until such time as it is re-used. Suitable con 
nections may be provided for delivering the wash water 
to the suds saver tank 614 and returning it from the tank 
614 to the tub 434. 

Figs. 38 through 41, inclusive, show a modification of 
the invention similar to the embodiment illustrated some 
what diagrammatically in Fig. 23, and differs therefrom 
primarily in that the embodiment illustrated in Figs. 38 
through 41, inclusive, includes means positively prevent 
ing slipping of the belt relative to the drum. 
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Referring to Figs. 38 through 41, inclusive, the wash 

ing machine there illustrated includes a cabinet 620 in 
which is suitably supported a cylindrical tub 622. A 
drum or rotor generally indicated at 624, which is cylin 
drical in shape and substantially smaller than the tub 
622 is rotatably supported within the tub 622 with its 
axis spaced laterally of and above the axis of the tub 
622, as illustrated in Fig. 38. The drum 624 includes 
front and rear walls 626 and 628 and a cylindrical wall 
630 formed of expanded metal and covered at its inner 
side by a suitable fabric covering 632 secured to the wall 
630 in any suitable manner, such for example, as by an 
insoluble adhesive or by suitable wire or fabric stitching 
such as indicated at 634. The cylindrical wall 630 has 
flange portions 636 best illustrated in Figs. 40 and 41 
which extend beyond the front and rear walls 626 and 
628 and include radially depressed portions 638 uni 
formly spaced circumferentially thereof to provide the 
effect of large gears. 
A pair of Wringer rolls 640 and 642 are disposed be 

low the drum in the space provided between the eccentric 
walls of the drum 624 and the tub 622. The wringer 
roll 640 is disposed substantially below the axis of the 
drum 624. The front and rear trunnions 644 and 646 
each carry short and long arms 648 and 650 respectively, 
pivotally mounted thereon. The short arms 648 extend 
to the left of the roll 640, as viewed in Fig. 38 and each 
provides a pair of parallel spaced bearing surfaces 652 
which slidably support bearing blocks 654. These bear 
ing blocks 654 journal the oppositely extending trunnions 
656 of the wringer roll 642. These arms 648 also house 
springs 658 which urge the bearing blocks 654 toward 
the roll 640 to provide a desired pressure between the 
rolls 640 and 642. The long arms 650 extend in the 
opposite direction from the roll 640 and also provide 
spaced parallel bearing surfaces 660 between which are 
supported bearing blocks 662 which journal the oppositely 
extending trunnions 664 of a third roll 666. The arms 
650 also support springs 668 which urge the bearing 
blocks 662 in a direction away from the roll 640 to 
provide a desired tension in the belt 670 which is trained 
over the rolls 642 and 666 and which passes between the 
wringer rolls 640 and 642, as best illustrated in Fig. 38. 
The trunnions 644 and 646 of the roll 640 carry gears 

672 secured thereto as by keys 674 and disposed in 
wardly of the pivotal connection of the arms 648 and 
650 to the trunnions. Co-operating gears 676, formed 
of a suitable material, such for example, as hard rubber, 
Bakelite, laminated fabric or the like, are secured to the 
trunnions 656 of the roll 642, by keys 677, and are 
drivingly engaged by the gears 672. The outer ends of 
the teeth of the gears 676 are rounded as illustrated in 
Fig. 41 at 678 to engage in the depressions 638 formed 
in the flanges 636 of the drum wall 630. The meshing 
of the teeth of the gears 676 with the depressions 638 
provides a positive connection between the wringer rolls 
and the drum 624 and insures that there will be no 
slippage between the belt 670 and the drum 624. 
The outer end of the front trunnion 644 of the roll 

640 is journaled in a supporting bracket 680 which is 
supported on the tub 622 and has flange portions 682 
which are adapted to slide axially of the tub 622 under 
retaining strips 684 secured to the inner side of the tub 
622 at the bottom thereof. The bracket 680 is locked 
in assembled position by a thumb screw 686 extending 
through one of the retainer strips 684 and threading into 
an opening in one of the flanges 682. The opposite trun 
nion 646 of the roll 640 has a flat 690 at one side thereof 
and fits into a co-operating socket in a shaft 692 through 
which it is driven by suitable drive means (not shown). 
The arms 650 are pivotally connected to the trunnions 

644 and 646 outwardly of the connection of the arms 648 
to these trunnions and are held in proper spaced relation 
by an interconnecting bracket 694 (see Fig. 39) which is 
secured at its opposite ends to the arms 650 by thumb 
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Screws 696. It will now be appreciated that the entire 
assembly, including the rolls 640, 642 and 666, the arms 
648 and 650 and the bracket 694 may be moved axially 
into place, the end of the trunnion 646 being moved into 
the receiving socket in the driving shaft 692. The bracket 
680 may then be moved into position to support the 
trunnion 644 and locked in position by the thumb screw 
686. The arms 648 and 650 are urged toward the drum 
624 by leaf springs 698 and 760, respectively, which en 
gage the inner surface of the tub 622, as clearly illus 
trated in Figs. 38 and 40. These springs, through the 
arms 648 and 650 and the rolls 642 and 666 carried there 
by, hold the belt 670 against the drum 624 with the de 
sired pressure. - 
A drain line 702 is connected to the bottom of the 

tub 622 and leads to a strainer 704 similar to the strainers 
190 and 510 above described. 

It will be noted that the construction is such that the 
belt 670 is in contact with the lower right hand quadrant 
of the drum which is the area against which the clothes 
tumble. The speed of rotation of the drum 624 is such 
as to give the above described tumbling action. 

Fig. 42 illustrates a modification of the embodiment 
illustrated in Figs. 38 through 41, inclusive, which may 
be employed when a construction similar to that there 
illustrated is modified to include a blower, and serve as 
a combination washing machine and drier. Fig. 42 illus 
trates that when the machine is to be used as a drier, 
if desired, the take-up roll 666 may be formed of a cen. 
tral stationary portion 710 which houses a centrally dis 
posed sealed electric heating element indicated at 712, 
and an Outer sleeve portion 714 rotatable relative to the 
stationary portion 710. The sleeve portion 714 may be 
rotatably Supported on the central portion in any suit 
able manner. In the construction illustrated, the central 
portion 716 may be formed of cast iron and the outer 
sleeve portion 714 may be formed of steel, thereby pro 
viding the requisite bearing characteristics between the 
inner and outer portions 710 and 714. Since, in the 
construction illustrated in Figs. 38 through 41, inclusive, 
the belt 670 moves in the direction indicated by the arrows 
therein, it will be appreciated that after passing between 
the Wringer rolls 640 and 642, the belt 670 moves to and 
travels about the roll 666 which, if constructed in the 
manner illustrated in Fig. 42, will have an ironer effect 
driving steam from and further drying the belt 670 prior 
to its movement in contact with the cylindrical wall of 
the drum 624, thereby increasing the potential of the belt 
670 for absorbing or entraining water from the water per 
meable wall of the drum 624. 

In Fig. 44 a cylindrical container 811 is illustrated 
having an impervious front wall 812 and rear wall 813 
joined by a plurality of rods 814 at the peripheral edge. 
A peripheral wall 815 of fluid absorbing material such 
as linen, cotton, synthetic materials and the like may be 
Secured to the rods by pleats 810 through which the rods 
extend, as illustrated more specifically in Fig. 45. Rais 
ing and tumbling vanes 816 are also secured to the front 
and rear walls 812 and 813 employed for assisting the 
rods to properly raise and tumble the fabrics within the 
container. The container is suspended on a shaft 817 
driven by a pulley 818 from a speed reducing unit 8.19 
by a motor 821. A heating plate 822 is disposed across 
the peripheral wall adjacent thereto and is herein illus 
trated as being located at the point of drop of the clothes 
within the container as they are tumbled. Heat is pro 
vided through conduits 823, either electrically, by steam, 
or other means, for heating the plate 822. The surface 
of the plate is disposed directly adjacent to the fabric wall 
815 so that when the clothes being laundered are dropped 
upon it, the fabric will be carried into contact surface of 
the plate so that the moisture will be driven therefrom as 
by an ironing operation. : 

In Fig. 46 a similar container is illustrated having a 
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front wall 812 and rear wall 313 joined by a perforated 
peripheral wall 820 adjacent to vanes 816 secured be: 
tween the walls. A band of fabric material 824 is 
stretched around the peripheral wall 820 covering the 
openings 825 therethrough. The container is similarly 
driven by a motor 821 through a speed reducing unit 8.19 
operated by a pulley 818 on the shaft 817. A heating 
element 826 is illustrated as a coiled resistance wire with 
terminal ends 827 connected to a source of electric 
energy, preferably 230 volts, so as to have a rating of 
over 4000 watts. The heat is applied by the heating ele 
ment to the zone of the rotor just ahead of the point from 
which the clothes drop from the peripheral wall so that 
any moisture carried from the clothes to the fabric band 
824 may be evaporated therefrom by the delivered heat. 
Thus, in the right-hand half of the container which is out 
of contact with the clothes, the moisture in the fabric 
band may be dried so that the fabric may have a greater 
affinity for the water in the clothes when contacted at the 
left-hand half of the container. 

In Fig. 48 a further form of invention is illustrated 
wherein the container, having the front wall 812, the rear 
wall 813 and perforated peripheral wall 820, is encom 
passed by a belt 830 of the fabric material which drives 
the container in rotation. A pair of idler rollers 831 and 
832 are mounted adjacent to the edge of the walls 812 
and 813 at the point at which the belt leaves the roller 
and where it returns thereto. The belt is driven between 
driving rolls 833 and 834 from a pulley 835 which is con 
nected to the roller 831 which is driven by a belt 836 from 
a speed reducing unit 819 and motor 825, not illustrated 
in the figure. An additional idler roller 837 is mounted 
above the roller 334 for the purpose of lengthening the 
portion of the belt 830 remote from the container so that 
the belt may be more readily dried. Heated air may be 
circulated over the portion of the belt 338 remote from 
the container, or heating elements 839, may be mounted 
in some or all of the rollers, and employed separately or 
additionally to the circulated air to heat and drive the 
moisture from the belt. 

It is to be understood that the structures illustrated in 
Figs. 44, 46 and 48 may be employed solely for drying 
the clothes after a washing operation was first performed 
in a separate washing machine. The passage of the water 
from the clothes into the fabric wall disposed about the 
periphery of the container helps in drying the clothes 
while the heating element dries the fabric as air is cir 
culated within the container in the conventional manner 
to dry the clothes while the heating element dries the 
fabric as air is circulated within the container in the con 
ventional manner to dry the clothes which also assists 
in drying the fabric forming the peripheral wall. 
The fabric employed as the belt 830 disposed about thc 

peripheral wall of the container may consist of a flexible 
carrier 841, as illustrated in Fig. 49, which may be metal 
or plastic, screen or perforated metal or plastic material, 
or other flexible but rigid material to which a layer 842 of 
fabric cloth, matted fibers or the like may be secured. In 
Fig. 50 a similar belt is illustrated having the material 
842 also applied to the outer side of the assembled layers. 

In Figs. 51 and 52 a further form of invention is illus 
trated that wherein the container, such as those illustrated 
in Fig. 48, may have the belt 830 associated therewith in 
such manner as to retain water so that a washing action 
may be performed on the clothes agitated therein. In 
this arrangement the front face 812 and rear face 813 
are joined by the raising and tumbling vanes 86 and by 
the perforated wall 820. At each side edge of the 
peripheral wall, a troughlike annular groove 843 is pro 
vided for receiving and retaining a soft rubber ring 844. 
The belt 845 has an outer portion 846 of rubber cr similar 
impervious material faced by a layer of fabric material 
847 for receiving water from the clothes through the 
apertures 825 in the peripheral wall 829. The edges of 
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the belt engage the soft rubber ring 844 and form a seal 
therewith at least about the lower half of the container 
so that water may be retained therein, as illustrated in 
Fig. 51, up to a level as indicated by the numeral 849. 
A pan 851 having a drain outlet 852 may be provided be 
neath the container to pick up water which may drip from 
the belt as the container is driven thereby. The shaft 
817 of the container is mounted in a bearing 853 of a 
suitable support in the conventional manner. By the 
use of the sealing rings 844 and the impervious belt 
portion 846, the machine, in the nature of a drying ma 
chine, can be converted to a washing machine for retain 
ing the wash water without requiring a tub to be provided 
thereabouts. When the water carried by the belt is ex 
tracted therefrom by the driving rollers during a washing 
operation, it is returned to the container through the 
shaft 817, when hollow, or through the access opening in 
the front wall. After a washing operation, the water 
being extracted is directed from the driving rollers to 
drain, as hereinbefore described. 

Referring to Figs. 53, 54 and 55, a further form of the 
invention is illustrated wherein a container 860 has a 
front and rear wall 852 and 813 and a perforated periph 
eral wall 861 which may be of screen material, expanded 
or punched metal or the like, having a fabric peripheral 
wall 862 applied to the exterior thereof. Vanes 816 are 
mounted adjacent to the peripheral wall between the front 
and rear walls 812 and 813. The container 860 is 
mounted on a shaft 817 as described above. A band 863 
is disposed about the peripheral wall 862 being larger in 
diameter, said band having a perforated exterior wall of 
metal, plastic or other rigid material 864 on which an 
inner surface of absorbent or water carrying material 865 
is provided. The material 865 contacts the material 862 
of the container 860 for some distance in the area 866 
made possible by having the center 867 of the band 864 
offset from the shaft 817. The band 864 and the periph 
eral edge 868 of the end walls 812 and 813 and peripheral 
wall 861 are scalloped at 869, as illustrated in Fig. 55, to 
form a gearlike drive when driven by mating gears 871 
and 872 as illustrated more specifically in Figs. 54 and 55. 
The scallops maintain the container and band in syn 
chronized relationship when driven simultaneously by the 
gears 871 and 872. 
The gears 871 are mounted on the ends of a roller 873 

which are mounted on standards 874 from which stub 
shafts 875 extend to rotatably support the gears 872. A 
pulley 876 is mounted on the shaft 877 provided at one 
end of the roller 873 by which the gears 871 and 872 are 
driven from a belt 878 connected to a suitable speed re 
ducer 819 which is driven by a motor 821 (not shown). A 
heating element 826 may be provided between the periph 
eral wall of the container 860 and the band 864 to assist 
in heating the air circulated within the rotor and for 
directing radiant heat for drying the fabric material 862 
and 865 provided thereon. In place of the heating element 
826, or employed in conjunction therewith, is a heating 
element 88 which is disposed within the hollow roller 873 
affixed to an insulating bracket 882 on one of the standards 
874. Heat from the roller is directly applied to the band 
864 to assist in driving moisture from the material 865 on 
the inner face thereof. In such relationship, the clothes 
within the rotor have the water therein carried to the 
fabric material 862 from which it passes to the fabric 
material 863, which material is dried by the heater 862 
or 881 or both in combination. 

In Fig. 56 a further form of the invention is illustrated 
that wherein the band 864 has scallops 869 thereof mated 
with the scallops 869 of the container at the point 866 so as 
to have the band and container driven in Synchronization. 
The band 864 is driven from gears 871 and 872 mounted 
opposite to the point 866 on a pair of rollers 883 and 884 
which contacts the band 864 and applies pressure thereto 
for mechanically squeezing water from the fabric material 
865 into a trough 885 from which it is conducted to the 
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container during a washing cycle and to drain thereafter. 
A heating element 886 is mounted between the container 
and band for deliverying radiant heat to the fiber material 
862 and 865 for driving moisture therefrom and also for 
providing heat to circulated air which passes between the 
container and band through the clothes within the con 
tainer. In either of the structures described in Figs. 53 
to 56, an outer casing 887 may be provided about the other 
band to enclose the entire machine. Suitable mounting 
means, notherein illustrated, supports the casing 887 from 
the floor. It is to be understood that the gears 871 and 
872 and rollers 883 and 884, illustrated in Fig. 56, are 
driven by pulley 876 on a shaft 877 from a speed reducing 
unit 819 and motor 821 as hereinabove described. 

In Fig. 57, a further form of the invention is illustrated, 
that wherein a suction shoe 890 is substituted for the 
heating shoe 820 of Fig. 44 for drawing liquid from the 
peripheral wall 815. It is understood that the shoe 890 
may be moved to a point substantially 90° from that 
illustrated so as to draw liquid from the wall before the 
wall is heated by the shoe 820. The shoe 890 has an 
arcuate face on the radius of the container provided with 
a plurality of apertures 892. The plate is sealed to a 
housing 893 having a suction conduit 894 connected there 
to to which a pipe or hose 895 is secured. The conduit is 
connected to a source of vacuum so as to extract water 
from the fabric material. It is within the purview of the 
present invention to provide heated air under pressure to 
the conduit for heating and driving moisture from the 
material. In this arrangement the shoe 890 is preferably 
located on the upper right-hand side of the container at 
a point where the fabric material is out of contact with 
the clothes. 

In Figs. 58 and 59 the suction shoe 890 disclosed in 
Fig. 57 is shown actually assembled on a combination 
clothes washer and clothes dryer of the type shown in 
Figs. 30, 31 and 32, wherein a clothes tumbling drum 
436 is rotatably supported within a tub 434, but in this 
case a belt or band 815 surrounds the water permeable 
periphery 454 of the drum and rotates with the drum in 
the manner shown in Figs. 21, 44 and 46 previously 
described. The suction shoe of Fig. 57 (instead of the 
squeeze rollers as in Fig. 30) is here the means for 
removing the liquid from the surrounding belt or band 
83. Thus the disclosure of Figs. 58 and 59 is an assem 
bly of the suction shoe in a complete machine, as is con 
templated in Fig. 57 and as is contemplated by the variant 
structure shown in Figs. 21 and 43, which disclose also 
a variant type of suction unit contacting a band or belt 
surrounding the drum. The shoe 890 has an arcuate 
face generally corresponding to the radius of the drum 
436 with its belt or band 85 and the shoe face is pref 
erably provided with a plurality of apertures 892, the 
plate 89A being sealed to a housing 893 having a suction 
conduit 894 to which a hose 895 is secured, which is 
connected to a source of suction which is here shown 
as a pump 90 which is driven in rotation by a motor 
902, which motor is also rotatably connected to rotate 
the drum 436, with its liquid-carrying band 815, past 
the suction shoe 890 through belt connections 896, 897 
from the motor 962 as shown. The clothes are con 
tained in and tumbled on rotation of the drum 436 as 
previously mentioned, and the suction shoe serves as the 
means to withdraw liquid from the belt 815 as it rotates 
past the apertures 892 in the arcuate face of the suction 
shoe 899. Provision for circulation of air for drying 
may be provided as in Figs. 30, 31 and 32 by conduits 
560 and 568, as well as by blower 552 which is driven 
from the motor 962 by suitable belt connections 903. 
The term absorb is employed throughout the following 

claims in its broad sense to include the taking up of 
water in any manner. 
While several embodiments of the invention have been 

illustrated and described herein, it will be readily 
appreciated by those skilled in the art that numerous 
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modifications and changes may be made without depart 
ing from the spirit of the present invention. 

I claim: 
1. In a laundry machine for washing and drying fabrics, 

a rotatable container for washing fluid and fabrics, said 
container having an opening for admitting and discharg 
ing fabrics, said container having openings in the periphery 
thereof, means for imparting a tumbling action to the 
fabrics within the container, means for removing the free 
liquid from the container, and means for removing the 
major portion of the remaining liquid from said fabrics 
comprising a liquid carrying band in engagement with a 
substantial portion of said periphery and in contact with 
said fabrics through said openings, and means for remov 
ing liquid from said liquid carrying band. 

2. A laundry machine as recited in claim 1, wherein Said 
band extends around the container and is fixed to and 
rotates with the container and said means for removing 
liquid in a suction device supported adjacent the outside 
of the container thereby to remove liquid from said band 
as it rotates past said suction device. 

3. A laundry machine as recited in claim 2, wherein 
means are provided for circulating heated air within the 
container for drying said fabrics and said band after a 
washing and liquid extracting operation. 

4. In a laundry machine, a rotatable container for 
fabrics, a receptacle for liquid into which the bottom por 
tion of said container extends, belt means on the exterior 
of said container for collecting liquid from the fabrics 
within the container as the container is rotated, means 
for rotating said container, and means for extracting liquid 
from said belt means. 

5. A laundry machine as recited in claim 4, wherein said 
belt means on the exterior of said container consists of a 
band forming an absorptive moisture pervious peripheral 
wall of the container which is fixed to and rotated with 
the container for absorption of liquid within said con 
tainer. 

6. A laundry machine as recited in claim 5, wherein said 
means for extracting liquid is a suction device supported 
adjacent said band, in position to withdraw liquid from 
said band as said band is carried past said suction device 
on rotation of said container. 

7. A laundry machine as recited in claim 6, including 
means supporting the suction device adjacent to the lower 
part of the container in an area onto which the fabrics 
within the container fall as the container is rotated. 

8. A laundry machine as recited in claim 7, having 
means within the container for raising fabrics contained 
therein during the rotation of the container and permitting 
said fabrics to drop to the bottom portion of the con 
tainer adjacent to an area at which said suction device 
is located. 

9. A laundry machine as recited in claim 6, wherein 
means are provided for circulating heated air in said re- : 
ceptacle for drying said fabrics and said belt means after 
a washing and liquid extracting operation. 

1 0. A laundry machine as recited in claim 5, wherein 
said means for extracting liquid comprises a suction shoe 
having a face with an apertured opening supported ad 
jacent the outer surface of the belt means. 

11. A laundry machine as recited in claim 5, wherein 
Said means for extracting liquid comprises a suction shoe 
with an apertured face supported adjacent said band 
thereby to withdraw liquid by suction from said band as 
said liquid carrying band rotates past said suction shoe. 

12. In a laundry machine having wash and dry cycles, 
a rotatable container for wash fluid and laundry, said 
container having an opening for admitting and discharg 
ing laundry, said container being provided with a perfo 
rate peripheral wall, discharge means for free liquid in said 
container, means to impart tumbling action to the laundry 
in said container, means to remove remaining fluid from 
said laundry comprising a carrying member in contact 
with a Substantial portion of said perforate wall, means to 
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squeeze liquid from said member, and means for mov 
ing said member successively into engagement with said 
wall and with said squeezing means. 

13. In a washing machine, a liquid carrying band, a 
support for said band, means for driving said band longi 
tudinally of the peripheral length thereof, means engaging 
said band in a manner to extract liquid therefrom when 
contained therein, and an opening in said support through 
which fabrics are passed to within the interior of the band 
to be in liquid transfer engagement therewith. 

14. In a washing machine, a liquid carrying band, a 
support for said band, means for driving said band lon 
gitudinally of the peripheral length thereof, means en 
gaging said band in a manner to extract liquid therefrom 
when contained therein, an opening in said support 
through which fabrics are passed to within the interior 
of the band to be in liquid transfer engagement there 
with, and means within said band to impart a tumbling 
action to said fabrics. 

15. In a washing machine, a liquid carrying band, a 
tub within which said band is supported, means engaging 
said band and extracting contained liquid therefrom, an 
opening in said tub through which fabrics may pass to 
within the interior of said band in liquid transfer relation 
ship therewith, and means for directing the extracted 
liquid from said band into said tub during the washing 
of said fabrics and directing the liquid extracted from 
said band away from said tub after said washing cycle of 
operation. 

16. In a laundry machine, a rotatable container for 
fabrics, a receptacle for liquid into which the bottom 
portion of said container extends, means on the exterior 
of said container for collecting liquid from the fabrics 
within the container as the container is rotated, means 
for rotating said container, and means spaced from said 
container and engaging said first means for removing 
the collected liquid therefrom. 

17. In a laundering machine, a receptacle for tumbling 
fabrics contained therein, means for supporting said re 
ceptacle for rotation, said receptacle having a pervious 
peripheral wall, a belt about said peripheral wall in en 
gagement with a substantial portion thereof, a pair of 
wringer rolls between which said belt is driven for driving 
said receptacle in rotation, means for driving said wringer 
rolls at substantially a constant speed, said belt having a 
surface of material in engagement with said peripheral 
wall which is capable of picking up liquid from within 
the receptacle through said pervious wall and carrying 
said liquid to said driving wringer rolls which remove a 
substantial amount therefrom. 

18. In a laundering machine, a receptacle for tumbling 
fabrics contained therein, means for supporting said re 
ceptacle for rotation, said receptacle having a pervious 
peripheral wall, a belt about said peripheral wall in en 
gagement with a substantial portion thereof, a pair of 
wringer rolls between which said belt is driven for driv 
ing said receptacle in rotation, means for driving said 
Wringer rolls at substantially a constant speed, said belt 
having a surface of material in engagement with said pe 
ripheral wall which is capable of picking up liquid from 
within the receptacle through said pervious wall and 
carrying said liquid to said driving wringer rolls which 
removes a Substantial amount therefrom, and means for 
returning the liquid removed by the rolls to said receptacle 
during the cleaning cycle of laundering. 

19. In a laundering machine, a receptacle for tumbling 
fabrics in a liquid contained therein, means for support 
ing said receptacle for rotation, said receptacle having 
a pervious peripheral wall, a belt about said peripheral 
wall in engagement with a substantial portion thereof, a 
pair of Wringer rolls between which said belt is driven for 
driving said receptacle in rotation, means for driving said 
Wringer rolls at substantially a constant speed, said belt 
having a surface of material in engagement with said 
peripheral wall which is capable of picking up liquid from 



2,758,461 
25 

within the receptacle through said pervious wall and 
carrying said liquid to said driving wringer rolls which 
removes a substantial amount therefrom, and means for 
discharging the liquid removed by the rolls away from 
the receptacle during the drying cycle of laundering. 

20. In a laundering machine, a receptacle for tumbling 
fabrics in a liquid contained therein, means for Support 
ing said receptacle for rotation, said receptacle having a 
pervious peripheral wall, a belt about said peripheral wall 
in engagement with a substantial portion thereof, a pair 
of wringer rolls between which said belt is driven for 
driving said receptacle in rotation, means for driving said 
wringer rolls at substantially a constant speed, said belt 
having a surface of material in engagement with said pe 
ripheral wall which is capable of picking up liquid from 
within the receptacle through said pervious wall and carry 
ing said liquid to said driving wringer rolls which removes 
a substantial amount therefrom, means for returning the 
liquid removed by the rolls to said receptacle during the 
cleaning cycle of laundering, and means for discharging 
the liquid removed by the rolls away from the receptacle 
during the drying cycle of laundering. 

21. In a washing machine, a rotatable perforate coin 
tainer within which laundry is washed and dried, means 
to impart a tumbling action to laundry within said con 
tainer, a liquid carrying band contacting a substantial por 
tion of the exterior surface of said container, and means 
to squeeze liquid from said band and to drive said band, 
whereby said band dries said laundry and imparts rotary 
motion to said container. 

22. In a washing machine, a rotatable container having 
openings for the passage of fluid about the periphery there 
of, said container being adaptable to contain laundry to 
be washed and dried, means to impart a tumbling action 
to said laundry, means to drive said container at a con 
stant uniform speed during washing and drying of said 
laundry, a liquid carrying band contacting a substantial 
portion of the exterior surface of said container and said 
openings therein, and means to squeeze liquid from said 
band and to drive said band, whereby the band dries the 
laundry and imparts rotary motion to said container. 

23. In a washing machine, a rotatable container having 
openings about the periphery thereof, said container hav 
ing an opening and a closure thereof for the insertion and 
removal of laundry, said container being adaptable to 
contain laundry to be washed and dried, means to impart 
a tumbling action to said laundry, means to drive said con 
tainer at a constant uniform speed during washing and 
drying of said laundry, a liquid carrying band contacting 
a substantial portion of the exterior surface of said con 
tainer and the openings therein, and means to squeeze 
absorbed liquid from said band and to drive said band, 
whereby the band dries the laundry and imparts rotary 
motion to said container. 

24. A laundering machine for washing and drying 
fabrics comprising a rotatable container for said fabrics, 
means to rotate said container at a constant speed, means 
to tumble said fabrics in said container, said container 
having openings in the periphery thereof, a relatively dry 
liquid carrying band surrounding a substantial portion 
of said periphery, means to drive said band around said 
container, whereby said container is rotated, and means 
for removing liquid from said liquid carrying band. 

25. In a laundry machine, a rotatable container for 
fabrics, a receptacle for liquid into which the bottom 
portion of said container extends, belt means on the 
exterior of said container for collecting liquid from 
the fabrics within the container as the container is ro 
tated, means for rotating said container, and means for 
assisting in the extracting of liquid from the exterior sur 
face of said container comprising vacuum cups provided 
on the inner surface of said belt for drawing liquid from 
said container. 

26. In a laundry machine, a rotatate container for 
fabrics, a receptacle for liquid into which the bottom por 
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tion of said container extends, belt means on the ex 
terior of said container for collecting liquid from the 
fabrics within the container as the container is rotated, 
means for rotating said container, and suction means in 
association with said belt means for removing liquid 
therefrom. 

27. A laundry machine as recited in claim 26 wherein 
said belt means on the exterior of said container con 
sists of a band around the periphery of the container and 
fixed to and rotated with the container. 

28. A laundry machine as recited in claim 27 wherein 
means are provided for circulating heated air within 
the receptacle and the container for drying fabrics and 
belt means after a washing and liquid removing opera 
tion. 

29. A laundry machine as recited in claim 27 wherein 
said means for removing liquid comprises a suction 
shoe with an apertured face supported adjacent said band 
thereby to withdraw liquid by suction from said band 
as said liquid carrying band rotates past said suction 
shoe. 

30. A laundry machine as recited in claim 27 wherein 
said suction means for removing liquid comprises a suc 
tion shoe having a face with apertured opening supported 
adjacent to the outer surface of said band. 

31. In a laundry machine, a rotatable container for 
fabrics, a receptacle for liquid into which the bottom por 
tion of said container extends, belt means on the exterior 
of said container for collecting liquid from the fabrics 
within the container as the container is rotated, means for 
rotating said container and suction means in association 
with said belt means for removing liquid therefrom, said 
means in association with said belt to remove liquid there 
from including a perforated shoe having a vacuum means 
connected therewith thereby to remove collected liquid 
from said belt. 

32. A laundry machine as recited in claim 31, wherein 
said belt means on the exterior of said container consists 
of a band around the periphery of the container and fixed 
to and rotated with the container. 

33. A laundry machine as recited in claim 32 wherein 
means are provided for circulating heated air within the 
receptacle and container for drying the contained fab 
rics and belt means after a washing and liquid removing 
operation. 

34. In a laundry machine, a rotatable container for 
fabrics, a receptacle for liquid into which the bottom por 
tion of said container extends, a belt on the exterior of said 
container for collecting liquid from the fabrics within the 
container as the container is rotated, means for rotating 
said container, and means for extracting liquid from said 
belt including means for heating said belt. 

35. In a laundry machine, a rotatable container for fab 
rics having a permeable peripheral wall, a receptacle for 
liquid into which the bottom portion of said container ex 
tends, a belt on the exterior of said container for collect 
ing liquid from the fabrics within the container through 
said permeable peripheral wall as said container is rotated, 
means for rotating said container, a roller over which said 
belt is driven, and a heater in said roller for heating said 
belt. 

36. In a laundry machine, a rotatable container for 
fabrics having a permeable peripheral wall, a receptacle 
for liquid into which the bottom portion of said container 
extends, a belt on the exterior of said container for col 
lecting liquid from the fabrics within the container 
through said permeable peripheral wall as said container 
is rotated, means for rotating said container, a roller over 
which said belt is driven, a heater in said roller for heat 
ing said belt, an air circulating system for passing air 
through said receptacle, and means for heating said air. 

37. In a washing machine having wash and dry cycles, 
a rotatable wash receptacle, fluid passageways about the 
periphery of said receptacle, said receptacle being adapted 
to contain laundry to be washed and dried, tumbling means 
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within said container, a liquid absorbent band contacting a 
substantial portion of the exterior surface of said con 
tainer and said passageways, means to drive said band at a 
constant, uniform speed through said wash and dry cycles, 
whereby said receptacle is driven, means to squeeze liquid 
from said band, and means to circulate heated air through 
said receptacle, whereby said laundry is dried. 

38. In a laundry machine, a rotatable container to 
contain said laundry, means to impart tumbling motion to 
said laundry, said container having a perforate peripheral 
wall, means to remove liquid from said fabrics comprising 
a liquid carrying belt in engagement with a substantial por 
tion of said wall, roller means for driving said belt around 
said container, means to drive said roller means, said belt 
and said container at a substantially constant speed, said 
roller means being adapted to remove moisture from said 
belt, means for returning liquid removed by said roller 
means to said container during the washing cycle of said 
machine, means for discharging the liquid removed by said 
roller means away from said container during the drying 
cycle of said machine, air drying means comprising a 
blower for circulating air through said container, a heat 
ing element in the path of flow of air, said blower and 
said heating element being operable during the drying 
cycle of said machine for air drying the fabrics and the 
belt. 

39. In a washing machine, a liquid carrying band, a 
tub within which said band is supported, means engaging 
said band and extracting contained liquid therefrom, an 
opening in said tub through which fabrics may pass to 
within the interior of said band in liquid transfer rela 
tionship therewith, means for directing the extracted liquid 
from said band into said tub during the washing of said 
fabrics and directing the liquid extracted from said 
band away from said tub after said washing cycle of oper 
ation, and means for circulating heated air within said 
tub for drying said fabrics and band after a washing and 
liquid extracting operation. 

40. In a laundry machine having wash and dry cycles, 
means for washing said laundry comprising a rotatable 
receptacle having a perforate peripheral wall, means to 
drive said receptacle at a constant tumbling speed through 
both of said cycles, means to dry said laundry compris 
ing a liquid carrying band engaging a substantial portion 
of said wall, means for extracting absorbed liquid from 
said band, means for circulating air through said recep 
tacle, and a heating means in the path of flow of air, 
whereby said laundry and said band are exposed to drying 
air currents. 

41. In a laundry machine having washing and drying 
cycles, means to wash said laundry comprising a ro 
tatable container for liquid and fabrics, means to tumble 
said fabrics in said container, means to rotate said con 
tainer at a constant speed through said wash and dry 
cycles, said container having a peripheral wall provided 
with liquid passageways therethrough, means for drain 
ing free liquid from said container, means for drying 
the fabrics within the container including a liquid carry 
ing band contacting a substantial portion of said periph 
eral wall and the laundry through said passageways, means 
for expressing the liquid carried by said band, and air 
drying means comprising a blower for circulating air 
through said container and a heating element in the path 
of the flow of air, whereby said fabrics and said band 
are dried while rotating said container at said constant 
speed. 

42. In a laundering machine, a support, a fabric receiv 
ing cylinder mounted for rotation on said support with its 
axis substantially horizontal, said cylinder having a pair 
of spaced end walls, a peripheral wall between said end 
walls made of liquid impervious material having a plu 
rality of apertures therein, a relatively permeable wall 
surrounding said peripheral wall capable of picking up 
liquid from said fabrics by contact therewith through said 
apertures, driving means for rotating said cylinder, baffle 
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means for tumbling said fabrics within said cylinder upon 
rotation thereof, and heating means externally of said 
cylinder for drying said permeable wall. 

43. In a laundering machine, a support, a fabric re 
ceiving cylinder mounted for rotation on said Support with 
its axis substantially horizontal, said cylinder comprising 
a pair of spaced end walls and a peripheral wall made of 
liquid impervious material, said peripheral wall having a 
plurality of apertures therein, a layer of relatively perme 
able material enclosing said peripheral wall on one side 
thereof, said material being capable of picking up liquid 
from said fabrics by contact therewith, baffle means ad 
jacent said peripheral wall and extending inwardly there 
from for tumbling said fabrics within said cylinder upon 
rotation thereof, heating means, and means for directing 
heat from said heating means onto said permeable mate 
rial for driving moisture therefrom. 

44. In a laundering machine, a support, a fabric re 
ceiving cylinder mounted for rotation on said support with 
its axis substantially horizontal, said cylinder comprising 
a pair of spaced end walls and a peripheral wall of liquid 
impervious material, said peripheral wall having a plu 
rality of apertures therein, a layer of permeable material 
about the outer surface of said peripheral wall, baffle 
means adjacent said peripheral wall and extending in 
wardly therefrom for tumbling said fabrics within said 
cylinder upon rotation thereof, said permeable material 
being capable of picking up liquid from said fabrics by 
contact therewith through said apertures, and drying 
means for said permeable material embodying a heating 
element located exteriorly of said cylinder and adjacent 
said permeable material. 

45. A laundry machine as recited in claim 16, where 
in said removing means is supported on the outside of 
the container below the center thereof. 

46. A laundry machine as recited in claim 16, wherein 
said collected liquid is directed to drain when removed 
from said first means. 

47. A laundry machine as recited in claim 16, wherein 
said container has a peripheral wall provided with large 
openings through which said exterior means extends at the 
point of contact therewith. 

48. A laundry machine as recited in claim 16, wherein 
said container has a peripheral wall made of expanded 
metal providing large openings through which said ex 
terior means may extend about the point of contact there 
with. 

49. A laundry machine as recited in claim 16, wherein 
said container has a peripheral wall made of metal, and 
liquid carrying material on the inner face of said metal 
wall. 

50. A laundry machine as recited in claim 16, wherein 
said container has a peripheral wall made of fabric mate 
rial at least a portion of which is engaged by said exterior 
eaS 

51. A laundry machine as recited in claim 16, wherein 
said removing means is a continuous belt. 

52. A laundry machine as recited in claim 16, wherein 
said removing means is a roller. 

53. A laundry machine as recited in claim 16, wherein 
said removing means is a suction device. 

54. A laundry machine as recited in claim 53, includ 
ing means supporting the suction device adjacent to the 
lower part of the container in an area onto which the 
fabrics within the container fall as the container is rotated. 

55. A laundry machine as recited in claim 54, having 
means within the container for raising fabrics contained 
therein during the rotation of the container permitting 
said fabrics to drop to the bottom portion of the container 
adjacent to an area at which said removing means is 
located. 

56. A laundry machine as recited in claim 16, wherein 
said container has a peripheral wall made of fabric mate 
rial and said exterior means being a belt in contact with 
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the fabric wall to which liquid from the interior of the 
container passes as the container rotates. 

57. In a laundry machine, a rotatable container for 
fabrics, a receptacle for liquid into which the bottom por 
tion of said container extends, said container having an 
absorptive moisture-pervious fabric peripheral wall for 
the absorption of liquid within said container, means for 
rotating said container, and suction means positioned 
adjacent said moisture-pervious peripheral wall for extract 
ing liquid from said wall. 

58. A laundry machine as recited in claim 57, wherein 
the suction means for extracting liquid comprises a suc 
tion shoe supported adjacent said wall to withdraw liquid 
from said wall as the same is carried past said suction shoe 
on rotation of the container. 
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