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United States Patent Office - 2,961,861 
Patented Nov. 29, 1960 

2,961,861 
COMBINATION WASHER-DRYER 

Joseph C. Worst, Louisville, Ky., assignor to General 
Electric Company, a corporation of New York 

Filed Oct. 26, 1959, Ser. No. 848,858 
10 Claims. (C. 68-12) 

This invention relates to combination washer-dryers of 
the type wherein, during washing and drying, the clothes 
are tumbled in a container rotated on a non-vertical 
axis; more particularly, the invention relates to such ma 
chines wherein the rotational speed during washing and 
drying may be continually varied between tumbling and 
a higher speed such as, for instance a low centrifuging 
speed. 
enbination washer-dryers perform the combined 

functions of washing machines and drying machines. In 
other words, the same machine washes the clothes, then 
spins most of the liquid out of the clothes, and then 
dries the clothes, generally by heat. The washing portion 
of the sequence which is provided is in general approxi 
mately the same as that of standard washing machines in 
that it includes, basically, a washing cycle and at least 
one rinse cycle to get rid of the washing liquid, both 
cycles being conducted at a speed which insures tumbling 
of the clothes in the washing and rinsing liquids. This 
washing portion of the sequence is followed by a high 
speed spin operation to effect centrifugal extraction of 
liquid from the clothes, and the spin operation in turn 
may be followed by the drying operation. In this latter, 
heat is generally provided to vaporize moisture from the 
clothes as they are tumbled in the clothes receptacle. 
The tumbling of the clothes is of very substantial im 

portance in effecting proper washing and rinsing in the 
first operation preceding the spin and in effecting proper 
drying in the last operation subsequent to the spin. Be 
cause of the presence of a substantial amount of liquid 
during the washing operation, as opposed to the absence 
of free-standing liquid during the drying operation, the 
optimum speed for effecting tumbling of the clothes is 
slightly different for the two operations; for instance, 
with a 26-inch diameter cylindrical clothes container 
rotating on a horizontal axis, it has been found that the 
optimum rotational speed for washing is on the order 
of 51 r.p.m. whereas the optimum rotational speed for 
drying is on the order of 44 r.p.m. Because of the ex 
pense of providing for two different tumbling speeds, a 
compromise speed of 47 r.p.m. has generally been pro 
vided for containers, or baskets, of the type described 
above. While the compromise speed provides thoroughly 
satisfactory results both for washing and drying, the fact 
that the speed represents a compromise means that it 
cannot be allowed to vary to any substantial extent dur 
ing the life of the machine otherwise the speed will have 
departed too far from either the optimum washing speed 
or the optimum drying speed. For this reason, it has 
been necessary to manufacture machines with very close 
tolerances, and this has increased substantially the cost 
of production of such machines. 

I have, however, discovered that a varying speed, 
wherein the speed touches the optimum of both the 
Washing operation and the drying operation, provides 
highly satisfactory results in both operations, because 
the speed is varying, and therefore, the necessity for the 
close tolerances and the difficulties involved in maintain 
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ing one specific tumbling speed throughout the life of the 
machine can be obviated. I have also found that a con 
tinuously varying speed such as that described may be 
used to provide a "delicate' washing cycle in a tumbler 
type machine in addition to the "regular' washing cycle. 
The delicate cycle is achieved by varying the speed be 
tween a low tumbling speed and a relatively low cen 
trifuging speed, sufficient to plaster the clothes about 
the inner surface of the clothes receptacle. During the 
time that the clothes are so plastered, some washing is 
being effected during the washing operation since the 
clothes are passing in and out of the wash liquid, but 
there is no wear on the clothes whatsoever due to the fact 
that they are not being tumbled but are being maintained 
in one predetermined position relative to each other and 
to the clothes container. By varying the amount of time 
that the clothes are so maintained centrifugally against 
the inner surface of the container, longer and shorter 
periods of tumbling may be achieved for one single total 
operation of a predetermined length. 

In view of the foregoing, it is an object of this inven 
tion to provide a combination washer-dryer having im 
proved means for permitting a single compromise speed 
to be replaced by a variable speed suitable both for wash 
ing and for drying. s 

It is a further object of this invention to provide a 
combination washer-dryer wherein during the washing 
operation which precedes spin, and during the drying 
operation which follows spin, the speed of the rotating 
container will continually be varied from a tumbling 
speed to a speed sufficient to plaster the clothes centrifu 
gally against the inner surface of the container, and 
then back to the clothes tumbling speed. 
Yet a further object of my invention is to utilize this 

variable speed feature to provide a "delicate" cycle 
wherein the clothes are tumbled for only that portion of 
time during which they are at the clothes tumbling speed. 

According to one aspect of my invention, I provide a 
laundry machine with a clothes receptacle rotatable on 
a Substantially non-vertical axis. Suitable drive means 
are provided for rotating the container, and means are 
provided for varying the speed at which the drive means 
rotates the container. Two separate means for con 
trolling the container rotational speed are provided: the 
first such control means causes the drive menas to in 
crease the rotation of the container from a low clothes 
tumbling speed to a high liquid extracting speed; the sec 
ond control means causes the drive means to continually 
vary the rotation of the container between clothes tum. 
bling speed and a higher speed, generally one high enough 
to centrifugally plaster clothes against the inner surface 
of the container. The structure also includes means for 
providing, first, a washing operation in the container 
during control of the drive means by the second control 
means; second, a centrifuging operation in the container 
during control of the drive means by the first control 
means; and third, a drying operation in the container 
during control of the drive means by the second con 
trol means. 
The use of control means which effects continually a 

varying speed of the container between a low clothes 
tumbling speed and a higher speed has been found to 
cause both Washing and drying to be effected as desired 
without the necessity for a single compromise speed hav 
ing to be maintained. In addition, where so desired, the 
feature of the variable speeds may be used to provide 
a "delicate" cycle inasmuch as during the varying speed 
operation the clothes are plastered against the container 
part of the time and therefore are not undergoing the 
same wear as during the ordinary tumbling operation. 
Thus, a continuous tumble may be used for instance for 
a standard Washing operation for regular fabrics, and a 



2,961,861 
3 

varying speed operation may be used if delicate fabrics 
are to be laundered. Or, in similar vein, different varying 
speed operations, each providing different ratios of tumble 
time to plaster time, may be used to effect the "regular" 
and "delicate' wash-cycles. 
The subject matter which constitutes my invention is 

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

In the drawings, 
Figure 1 is a front elevational view of a combination 

washer-dryer of the type in which my invention may be 
embodied; 

Figure 2 is a rear elevational view of the combination 
washer-dryer with the rear panel removed to illustrate 
details; 

Figure 3 is a side elevational view of the machine, 
partly in section and with certain surfaces broken away 
to show details; 

Figure 4 is a fragmentary view in cross-section along 
line 4-4 in Figure 1, with the clothes basket and tub of 
the machine removed in order to illustrate details of the 
drive of the machine; 

Figure 5 is a schematic electrical wiring diagram illus 
trating in simplified form a control system for the ma 
chine embodying my invention in one form thereof; and 

Figure 6 is a sequence control cam chart illustrating 
a suitable sequence of operation for the timer switches 
shown in Figure 5 in order to provide an operative cycle 
for the machine. 

Referring now to Figures 1, 2 and 3 of the drawings, 
there is shown a combination washer and dryer machine 
where the operating elements of the machine are in 
cluded within an outer cabinet structure having a central 
wrap-around section 1. Section 1 is supported on a base 
and toe board assembly 2 and carries a separate top 3 
on which is supported a backsplash panel 4 which may, 
as shown, be mounted on posts 5. Control panel 4 is 
provided with appropriate control devices, such as, for 
instance, dial 6a (which provides for various types of 
washing and drying sequences), dial 6b (for controlling 
drying temperature), and levers 7, 8, 8a and 8b which 
control various other functions such as, respectively, 
water temperature, the selection or omission of the heat 
drying function after the washing is completed, and 
whether the washing action is to be "regular" or “deli 
cate." Access to the interior of the machine is provided 
by a door 9 formed in section 1 which is mounted on 
concealed hinges and is opened by means of a latch 
control 10. 
As best shown in Figure 3, the machine is of the hori 

Zontal axis type, that is, it has a substantially cylindrical 
clothes container, or basket, 11 mounted for rotation on 
a generally nonvertical (specifically, in this case, hori 
Zontal) axis within an outer enclosing tub structure 12. 
Basket 11 comprises a cylindrical shell or wall 13 which 
is closed at its rear end by means of a suitable wall or 
plate 14. The basket also includes a front wall 15 which 
is formed so as to define an access or loading opening 
16 in registry with an opening 17 provided in wrap 
around section 1 for door 9. The basket is rotatably 
supported by a shaft 18 which is mounted in an elongated 
bearing 19 supported from rear wall 20 of tub 12. The 
tub is also provided with an opening 21 aligned with 
opening 17 and opening 16 so that clothes may be placed 
into and removed from the basket when door 9 is opened. 
The door Seals against a suitable gasket 22 during oper 
ation of the machine. 

Referring now particularly to Figure 4, and also to 
Figures 2 and 3, during the operation of the machine the 
basket 11 is driven from an electric motor 23. The drive 
from the motor to the basket includes a pulley 24 which 
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4. 
is secured to the motor shaft so as to rotate therewith and 
over which passes a belt 25 driving an adjustable sheave 
assembly 26. The adjustable sheave assembly includes 
a shaft 27 to which are rigidly secured to sheave plates 
28 and 29. An intermediate sheave plate 30 is keyed on 
shaft 27 so as to be movable along the shaft to varying 
distances from sheave plates 28 and 29. It will be ob 
served (Figure 3) that sheave plate 28 has a sloping sur 
face 31 which in cooperation with a sloping surface 32 
on movable sheave plate 30 forms a groove 33 of adjust 
able width. Similarly, on its other side movable sheave 
plate 30 is provided with a sloping surface 34 which co 
operates with a sloping surface 35 of rigidly secured 
sheave plate 29 to form a second groove 36 of adjustable 
width. 

Since belt 25 has a predetermined width, it can be seen 
that movement of sheave plate 30 relative to sheave plate 
28 will cause the belt 25 to seat in groove 33 at a dis 
tance from the center of shaft 27 which is determined 
by the distance of sheave plate 30 from sheave plate 28. 
The linear speed of belt 25 is constant, assuming the 
speed of motor 23 to be substantially constant, and there 
fore the rotational speed of the adjustable sheave assem 
bly 26 is dependent on the effective sheave diameter pro 
vided by the cooperation of sheave plates 28 and 30. 
When the sheave plates 28 and 30 are in the position 
shown in the figures, sheave assembly 26 is rotating at a 
relatively low speed. When sheave plate 30 is moved to 
the left, as viewed in Figure 3, away from sheave plate 
28, then belt 25 will move in radially toward shaft 27 as 
groove 33 widens and will cause a greater rotational speed 
of the sheave assembly 26 for a given rotational speed 
of pulley 24 by motor 23. 
A second belt 37 is driven in groove 36 by the sheave 

formed by the cooperation of sheave plates 30 and 29. 
When adjustable sheave plate 30 is in the position shown 
so that groove 36 is quite wide, belt 37 has to move in 
radially toward the shaft 27 a substantial amount before 
it seats on the surface 34 and 35 of sheave plates 30 and 
29 respectively. This means that for a given rotational 
speed of the adjustable sheave assembly 26 (as imparted 
to it by belt 25), belt 37 will be travelling at a relatively 
low rate of linear speed. If sheave plate 30 is moved 
to the left so that belt 37 is forced outwardly in groove 
36, then for a given rotational speed of the sheave as 
sembly a relatively high linear speed of belt 37 is pro 
vided. Thus, by controlling the position of sheave plate 
30, an infinite variety of speeds between the two limits 
of position on the sheave plates may be provided, with 
the arrangement shown in Figure 3 providing the lowest 
output speed to belt 37 since belt 25 is causing the lowest 
speed of rotation of sheave assembly 25 and rotation of 
the sheave assembly 26 is causing the lowest linear speed 
of belt 37. The highest rate of speed will be provided if 
sheave plate 30 is moved as far as possible to the left: 
this will provide the highest rotational speed of the as 
sembly 26 for a given linear speed of belt 25, and the 
highest output linear speed of belt 37 for a given rota 
tional speed of assembly 26. 

Belt 37 passes over a sheave 38 which forms part of a 
unitary assembly with a sheave 39 driving a belt 40. Re 
ferring primarily to Figures 2 and 3, it will be seen that 
belt 40 drives a sheave 41 which is rigidly secured to the 
end of shaft 18 so as to rotate basket 11. 

Returning now to the adjustable sheave assembly 26, 
and with particular reference to Figures 2 and 4, it will 
be observed that the assembly is mounted on an arm 42 
which is pivotably secured on a pin 43 within a bracket 
44 secured to the base 2 of the machine. A spring 45 
has one end 46 secured to the machine base and has the 
other end 47 secured to an arm 48 which is rigidly se 
cured to the sheave assembly 25, whereby the assembly 
is biased to the left as shown in Figure 2. At the outer 
end 49 of arm 48 there is secured a chain member 50. 
At its other end (Figure 4) chain member 50 is secured 
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to a pulley 51 operated through a small electric motor 
and gear assembly 52. It will be seen that when pulley 
51 is caused to rotate by assembly 52 it will wind up 
chain 50 and through arm 48 will move the entire ad 
justable sheave assembly to the right as viewed in Figure 
2 causing arm 42 to pivot to the right. Since belt 25 
cannot stretch, it will be apparent that when this occurs 
belt 25 will move inwardly within groove 33 forcing 
sheave 30 to the left (as viewed in Figure 3) to effect an 
increase in the speed transmitted to sheave 41 and basket 
11. When motor and gear assembly 52 is shut off, the 
spring 45 overcomes the motor and gear assembly and 
pulls the adjustable sheave 26 back to the position shown 
in the figures to reduce the speed. The motor and gear 
assembly 52, is of the type which can, without adverse 
effect, remain energized although stalled; this has the re 
sult that high speed operation is maintained only as long 
as energization of the motor continues. 
The assembly of sheaves 38 and 39 is also movably 

mounted, on a linkage arrangement 53 pivotably secured 
on a pin 54 mounted within a bracket 55 secured to the 
base 2. The linkage arrangement includes two arms 56 
and 57 which are pivotably secured together through a 
pin 58. A spring 59 secured at one end 60 to the base 
2 of the machine is secured at its other end 61 to the 
assembly of sheaves 38 and 39 so as to bias them down 
wardly and to the right as viewed in Figure 2 in order 
to effect a belt tensioning function for belts 37 and 40. 
The proportioning of the various parts of the drive 

assembly above described is such as to provide an ap 
propriate range of speeds. For instance, when the parts 
are in their positions as shown, and when the diameter 
of basket 1 is on the order of 26 inches, a tumbling 
speed of approximately 47 rip.m. may be provided to 
the basket, while in the other extreme position a suitable 
liquid extraction centrifuging speed, such as, for instance, 
250 rp.m. may be provided. 
The components for effecting the washing operation, 

that is, the means for supplying water to the tub and for 
removing water from the tub are particularly shown in 
Figure 2. The water supply means includes connections 
62 and 63 through which hot and cold water is supplied 
to the machine for the washing operation. A valve con 
trolled by a solenoid 64 admits hot water to the machine 
and a valve controlled by an opposed solenoid 65 admits 
cold water to the machine. The hot and cold water 
valves under the control of the solenoids 64 and 65 dis 
charge through a common outlet conduit 66, through a 
suitable air gap, and then through a funnel 67 to a Sump 
68 formed at the bottom of tub 12. The connection may 
be made through a suitable conduit 69, a portion of 
which is shown joining funnel 67 and another portion of 
which is shown adjacent the sump. The air gap pro 
vided by the funnel 67 makes it impossible for the water 
to be syphoned from the machine and to contaminate the 
incoming supply line. A pressure-actuated sensing de 
vice or water level control 70 controls both solenoids 64 
and 65 to maintain the proper water level in the machine 
during the washing operation. Sensing device 70 is con 
nected to the interior of tub 12 by a suitable line 71. 

In order to discharge water from the machine through 
sump 68 at the bottom of tub 12 at appropriate times 
during the operating sequence of the machine, suitable 
means are provided. In the present case these include a 
discharge hose 72 which leads from the sump to a motor 
driven drain pump 73 which may (as shown in Figure 4) 
be driven directly from motor 23 and which discharges 
through an outlet opening 74 to a conduit 75 (Figure 2) 
leading to a drain valve 76 controlled by a suitable sole 
noid 77 (Figure 5). Since pump 73 is continually op 
erated by motor 23, the draining of water from sump 68 
is controlled by the drain valve 76, draining occurring 
except when solenoid 77 is energized. 

Suitable means are provided to heat the clothes during 
the drying portion of the cycle which follows a centrifugal 
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6 
extraction operation. In the present machine, these in 
clude a pair of heaters 78 and 79 which are mounted 
within the upper portion of tub 12 so that when ener 
gized they heat the basket 11. When the heaters are 
energized, the heat transferred to the clothes basket is 
then passed onto the clothes to cause vapor migration 
out of the clothes. Since the outer cylindrical wall of 
the basket is perforated by a great many small spaced 
openings 80 (Figure 3), there is also some heat from the 
elements which passes directly to the clothes by radiation. 
The illustrated machine is of the type which uses cold 

water during the drying cycle for condensing the moisture 
extracted from the clothes. The condenser water is ad 
mitted to the machine through an additional solenoid 
actuated valve controlled by a solenoid 81 which is ener 
gized during the drying operation so that the valve passes 
water at a slow rate sufficient to condense from the air 
the moisture vaporized from the clothes. As shown, the 
condenser water valve discharges into a conduit 82. From 
this conduit, the water flows through an appropriate air 
gap (not shown) and then through another conduit (not 
shown) to the inlet 83 of a vent trap 84 which is of the 
type commonly provided in connection with machines of 
this type in order to seal off the tub and basket from at 
mosphere during heat drying of the clothes while leaving 
the tub vented to atmosphere at other times. An appro 
priate construction for vent trap 84 is, for instance, fully 
described and claimed in Patent 2,800,008, Raczynski, 
issued on July 23, 1957, and assigned to the General Elec 
tric Company, owner of the present invention. From 
vent trap 84 the condenser water flows into tub 12 through 
an opening 85 and then flows in a thin sheet down the 
lower left wall 86 of the tub (Figure 2) so as to cool 
a substantial portion of the area of the side wall and 
provide a large cool surface for condensing the moisture 
extracted from the clothes. The condenser water and the 
moisture extracted from the clothes during the drying 
operation may, of course, be discharged from the machine 
through the sump 68 by the same drain means including 
pump 73 and valve 76 as described for removing the 
washing and rinsing water. 

Referring now to Figure 5, there is shown in schematic 
form a control arrangement for controlling the sequence 
of operation of the various components of the machine 
hereinabove described. It will, of course, be understood 
that in actual practice various additional interlocking ar 
rangements of the different functions may be provided 
together with various electrically controlled safety fea 
tures; however, these frequently assume some complexity 
and have been omitted since they do not form a part 
of the invention and such circuit modifications are well 
known to those skilled in the art. 
The basic operation of the means for controlling the 

sequence is provided through a suitable timer motor 87 
(Figure 5); the timer further includes a series of switches 
88, 89, 98, 91 and 92 which are actuated in a desired 
sequence by appropriate switch operating means such as 
cams, A, B, C, D, and E, respectively, driven by the timer 
as indicated schematically in Figure 5. Typically, the 
cams are also manually controlled by dial 6a, so that 
they may be rotated to cycle starting position by the 
operator, with motor 87 then carrying them through 
the cycle. Switch 88 is engageable in its upper position 
with a contact 93 and in its lower position with a con 
tact 94. Similarly, switch 89 is engageable with either 
of contacts 95 and 96, switch 90 with either of contacts 
97 and 98, and switch 91 with either of contacts 99 or 
100. Switch 92 is movable into engagement with con 
tact 101. 

In the particular representation of Figures 5 and 6, it 
is to be understood that each of switches 88-91 is closed 
with the upper contact associated therewith during the 
periods indicated by the upper level lines in Figure 6, 
with the lower contact associated therewith during the 
periods indicated by the lower lines, and is open (between 
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the contacts) during the periods indicated by the inter 
mediate level lines. Switch 92 is closed during the periods 
indicated by the raised level line and is open during the 
periods indicated by the lower level line. In other words, 
the chart of Figure 6 may be regarded for the purpose 
of this explanation as a development of the peripheries 
of the respective switch operating cams. 

It will further be understood that in the usually pro 
vided construction the switch operating cams are prefer 
ably driven by an impulse, or intermittent, motion. At 
switch-over points, where the chart shows one switch 
opening and another closing, the impulse type action 
readily provides a quick break action so that one switch 
is closed simultaneously as the other is opened. 
The power for energizing the different components 

shown in Figure 5 may be supplied from a three-wire 
power source comprising power supply lines 102 and 103 
and a neutral line 104. This three-wire source may, for 
example, comprise the conventional 230 volt domestic 
supply having a voltage of 230 volts between lines 102 
and 103 and a voltage of 115 volts between each of the 
supply lines and neutral line 104. The heating elements 
78 and 79 are connected across the 230 volt supply lines 
102 and 103. Energization of the heating elements is 
controlled by movable contacts 105 and 106 which in 
turn are controlled by a relay coil 107. 

All of the other components of the machine (including 
relay coil 107) are connected between supply line 102 
and neutral line 104. More specifically, from supply line 
102 a conductor 108 is connected through conductors 
109 and 110 in parallel with each other to contacts 97 
and 98. Thus, when switch 90 engages contact 97 the 
energizing circuit for the components of the machine 
passes through the switch 90 from conductor 109 whereas 
when switch 90 engages contact 98 the completion is 
through conductor 110. It will be observed that the 
"omit dry” switch 8 is connected in conductor 110 so 
that completion of the circuit through conductor 110 
is provided when desired by the operator and may be 
omitted, Conductor 108 includes a mainswitch 111 which 
may, for instance, be actuated by operation of either the 
"regular' cycle lever 8a or the "delicate' cycle lever 8b. 
Thus, whichever cycle is selected the main switch 111 
is closed in order to provide operation of the machine 
as will be described. 
From switch 90 the energizing circuit for the compo 

nents continues through conductor 113 to a conductor 114. 
In the case of the electrical components which provide 
for the entry of water to the machine, that is, the con 
denser solenoid 81, the cold water solenoid 65, and the 
hot water solenoid 64, the circuit to them is completed 
through a switch blade member 115, incorporated in 
water level responsive device 70. When the water is 
below a predetermined level in the machine the switch 
arm 15 is in the position shown in engagement with 
contact if 6, and when the water reaches a predetermined 
level switch arm 115 moves over into engagement with 
contact 17. Thus, if there is no water in the machine 
the circuit is completed to the two switch arms 88 and 89. 
If switch arm 88 engages contact 93, the condenser water 
solenoid is energized. When switch 88 engages contact 
94, the hot water solenoid is energized. When switch 
arm 89 engages contact 95, the cold water solenoid is 
energized. It will be observed that manually operable 
switch. 7 is arranged to connect solenoids 64 and 65 in 
parallel with each other when closed, the energization of 
these solenoids otherwise being entirely dependent on 
switches 89 and 88 respectively. 
When switch arm 89 engages contact 96, the heater 

relay 107 is energized provided a thermostatic switch 18 
is in the position shown. When switch 118 moves to its 
open position, as occurs when a predetermined tempera 
ture is reached in the machine during operation of heat 
ing elements 78 and 79, the circuit to the heater relay 
107 is opened regardless of the timer action so that the 
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8 
machine is prevented from any temperature greater than 
that desired being experienced by the clothes in the ma 
chine. Of course, switch 118 may be made adjustable in 
the conventional manner to provide for various tempera 
tures to be selected by the operator. 

Returning to the connection of conductors 113 and 
E14 from switch 90, it will be seen that they also extend 
to switch 91: when switch 91 engages contact 99 it pro 
vides for energization of the small motor and gear assem 
bly 52 to cause acceleration of the basket until the ad 
justable sheave assembly 26 has been moved all the way 
over the right as viewed in Figure 2; when switch 91 is 
in its other closed position in engagement with contact 
100, the drain valve solenoid 77 is energized to close the 
drain valve and prevent water from being pumped out 
of the machine. In addition, conductor 114 is connected 
through timer switch 92 to timer motor 87 and then 
through conductor 112 to the other side of the line so 
that the operation of the timer motor is thus, as shown, 
generally dependent on the closing of switch 92. 

It will be observed that the main motor 23 is connected 
by a conductor 19 between conductor 114 and supply 
line 104 and that in parallel with the main motor there 
is a conductor 120 connected to a small motor 121 which, 
when energized, continually opens and closes a switch 
22. In series with switch 122 is a manual switch 8b, 
which when closed completes an energizing circuit through 
the switches 122 and 8b for the accelerating motor and 
gear assembly 52 which is independent of the timer 
switch 91. In other words, timer switch 91 and cam D 
which controls it represent a first control means for caus 
ing acceleration of the basket, and may be used to cause 
the basket to accelerate to its spin speed in order to effect 
centrifugal extraction of liquid from the clothes. Switch 
122 is used on the other hand as a second control means 
to provide a brief acceleration of the assembly 52 to cause 
the speed of the basket to be raised to a level which, while 
substantially higher than the ordinary tumbling speed, 
should preferably not reach a value substantially greater 
than that required to plaster the clothes about the inner 
surface of the basket. This may be achieved in the con 
struction shown in the drawing by having switch 122 
opened for five seconds and then closed for ten seconds 
repeatedly by the operation of the motor 121. 
One further point to be covered before describing the 

operation of the machine of this invention is that when 
water level responsive switch 115 is moved into engage 
ment with contact 117, it permits completion of a circuit 
through conducer 123 to timer motor 87 independently 
of the timer switch 92. 
The operation of the machine will now be described 

with particular reference to Figures 5 and 6 and with 
the assumption that the operator wishes to select a hot 
water wash for regular fabrics. The switch 7 is left open 
and, in view of the fact that regular fabrics are to be 
washed rather than delicate, switch 8b is left open so that 
the opening and closing of switch 122 is without effect 
on the operation of the machine. It will further be as 
sumed that it is desired that the drying operation follow 
automatically after the extraction of liquid from the 
clothes, and therefore switch 8 is left in its ordinary 
closed position. With the selection of "regular" wash by 
depression of lever 8a, switch 111 is closed. 
At the beginning of the cycle it will be observed that 

cam B has caused engagement of switch 89 with contact 
95, cam C has caused engagement of switch 90 with con 
tact 97 and cam D has caused engagement of switch 91 
with contact 100. The closure of switch 90 with contact 
97 and of switch 89 with contact 95 causes a circuit to 
be completed, starting from supply line 102, through con 
ductor 108, switch 111, conductor 109, switch 90, con 
ductors 113 and 114, switch arm 115, switch 89, solenoid 
64 and neutral line 104. Because of this, solenoid 64 is 
energized and opens its associated hot water valve to 
permit hot water to be introduced to the machine. Be 
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cause switch 88 is open, no cold water is introduced at 
this time. It will, however, be observed that if switch. 7 
had been closed solenoid 65 would have been energized 
in parallel with solenoid 64 to cause warm water to be 
introduced. 
When a suitable level for clothes washing purposes is 

reached within basket 1 switch arm 115 moves out of 
engagement with switch 16 and into engagement with 
contact 117. This deemergizes the valve solenoids and, 
through conductor 123, causes energization of timer motor 
87 to start rotation of cams A, B, C, D and E. It will be 
observed that during all the time that water is being intro 
duced to the machine the closure of switch 90 causes the 
drive motor 23 to be energized through line 119 so that 
the clothes are tumbled. This action, of course, continues 
as long as switch 90 is closed so that after the proper 
water level has been reached the clothes continue to be 
tumbled in the water to effect washing thereof. The ener 
gization of motor 87 permits the washing operation to con 
tinue for a suitable period of, for instance, 7 minutes, 
and then, shortly before the end of the washing operation 
the timer motor causes cam E to close switch 92. This 
locks in the timer motor so that it is independent of the 
water level sensing device 70. 

Shortly thereafter, cam B opens its associated switch 
89 and cam D opens its associated switch 9. The opening 
of switch 89 prevents energization of solenoid 64 inde 
pendently of the water level control device 70. The open 

O 

15 

20 

25 

ing of switch 9 causes de-energization of the drain valve 
solenoid 77, with the result that the operation of pump 
73 through its direct connection to drive motor 23 drains 
the water out of the basket 11. 

After the water has been drained out over an appropri 
ate period of, for instance, two impulses of the timer (1% 
minutes in the conventional case where each impulse 
takes 45 seconds) the valve solenoid 77 is re-energized to 
close the valve and prevent water from being removed 
while at the same time cam A causes switch 88 to engage 
contact 94 to energize the cold water valve solenoid. 
Since the machine is now empty of water, switch 115 is 
back in position to permit energization of the valve sole 
noid 65 and cold water enters the machine for a rinse 
operation. At the end of the rinse operation, which may 
be allowed to last on the order of two impulses, both 
solenoids 65 and solenoid 77 are de-energized again to 
prevent further entry of water and to provide for draining 
of water from the machine. An appropriate number of 
additional rinse and drain operations may be provided as 
shown. Also, while cold water is preferably used in the 
first rinse operation, one appropriate cycle provides for 
instance for warm water in the second and third rinse 
operations by energization of both solenoids 64 and 65, 
and for the use of hot water in the last and fourth rinse 
operation. 

After the water has been drained from the last rinse 
operation, cam D moves switch 91 into engagement with 
contact 99 to cause energization of the gear motor assem 
bly 52. This accelerates the basket to a relatively high 
spin speed which may, as stated, be on the order of 250 
rp.m., the high centrifuging speed causing the rinse water 
to be extracted from the clothes by centrifugal force. 
The water so removed from the clothes flows down into 
the Sump and is removed by pump 73 in the same manner 
as the wash and rinse water. At the end of three impulses, 
the spin operation is interrupted by opening switch 91 to 
cause a return to tumble speed. After this, switch 91 is 
again caused to engage contact. 99 to provide the re 
mainder of the spin operation. 

After the spin, cam C causes switch 90 to engage con 
tact 98, cam A causes switch 88 to engage contact 93 to 
provide condenser water for the drying operation, cam 
B comprises switch 89 to engage contact 96 to energize 
relay 107 to cause, in turn, energization of heaters 78 
and 79. 

... Provided the "omit-dry” switch 8 has not been opened, 
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10 
the effect of the engagement of switch 90 with contact 98 
is the same as if it engaged contact 97, that is, the opera 
tion continues. If, however, switch 8 has been opened 
it will be observed at this point that all components of 
the machine are de-energized and that the operation is 
ended so that the operator may remove the damp dry 
clothes from the machine. However, in our assumed op 
eration the switch 8 has not been opened so that the drying 
operation proceeds, with heaters 78 and 79 causing drying 
of the clothes and operation of condenser valve 81 causing 
de-humidification of the air in the dryer. This continues 
for a suitable period of time, as selected by timer 87, at 
the end of which the timer opens the switch 89 to 
permit the clothes to continue to tumble for a period of 
several impulses so that they may cool down before being 
handled by the operator. After this cool down period, 
the timer then opens all the remaining switches 88,90 and 
92 to end the operation. It will be seen that this is a 
relatively typical type of operation of a combination 
washer-dryer machine, with the machine providing a 
sequence first a washing operation, second a liquid extract 
ing centrifugal operation, and third a heat drying 
operation. 

Let it now be assumed that for the next operation of 
the machine the operator intends to wash relatively deli 
cate fabrics. In this case she depresses lever 8b, and 
quite probably closes switch 7 to select warm water in 
stead of hot water. By proper setting of the thermostat 
118 at a relatively low temperature the operator may well 
be able to provide the desired heat drying operation and 
thus again leave the "omit dry' switch 8 closed. The 
closing of switch 7 provides, instead of hot and cold water 
at various times, warm water at all times to prevent any 
harm from occurring to the delicate fabrics. The closing 
of switch 8b has the important effect of making the switch 
122 effective, whenever switch 9 is open, to energize the 
assembly 52 when closed and de-energize it when open. 
The effect of the closing and opening of switch 22 is to 
make the speed of the basket rotation vary from a low 
of, for instance, 44 r.p.m., up to a high of on the order of 
60 r.p.m. It has been found that by having the switch 
closed 10 seconds and open 5 seconds, and by varying the 
speed between the two limits named, the clothes are 
tumbling for approximately 50% of the time during the 
washing operation, and are plastered to the basket the 
other 50% of the time. It is obvious that the major part 
of clothes wear due to washing results from the mechanical 
washing action, that is, the tumbling. While this is nec 
essary to some extent for all washings, it is preferable to 
reduce the mechanical washing action without reducing 
the chemical washing action (by the soap, detergent, etc.) 
for relatively delicate fabrics. The provision of switch 
22 and its alternate opening and closing achieves this 
goal: by causing tumbling half the time, there is a desired 
limited amount of mechanical washing action, with the 
clothes the remainder of the time being plastered to the 
basket wall but still passing through the washing solution. 
In this manner, by the simple addition of the interrupter 
switch 122 and its controlling motor 21, a special cycle 
is provided which is of a highly desirable nature for the 
washing of delicate garments. 

It will, of course, further be observed that with the 
circuit shown the spin operation will take place in its 
usual manner upon the closing of switch 91 with contact 
99 since the opening of switch 22 will then be without 
effect to de-energize assembly 52. After the spin opera 
tion, the switch 22 again takes over control of the assem 
bly 52 to provide the alternate tumbling and plastered 
condition of the clothes during the drying operation. It 
has further been found that this alternative condition of 
the clothes during drying also has desirable results, the 
heat transfer to the clothes being improved while the 
clothes are centrifuged and the evaporated moisture having 
the best opportunity to migrate to the condenser durin 
tumbling. 
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It will of course readily be observed that the circuitry 
shown in Figure 5 may be provided with switch 8b con 
tinually closed if only a single type of cycle is desired in 
a particular machine, and that the time the switch is 
opened and closed may be varied for various purposes. 
Thus, it has been found that the manufacturing tolerances 
may be far more liberal when a variable speed tumbling 
action is provided by the opening and closing of switch 
f22. This results from the fact, as described above, that 
if the tumbling speed is held constant it must be prevented 
from varying more than 3 or 4 r.p.m. over the life of the 
machine. 
The structure thus represents the further major advan 

tage that when so used it greatly facilitates manufacturing 
of the machine while at the same time obtaining the in 
proved drying characteristics mentioned above. 

it will be obvious that various modifications may be 
made in the construction set forth above: one such modifi. 
cation which readily occurs is the provision of a circuit 
wherein the "delicate” and "regular' cycles are obtained as 
described above, but only for the washing operation, with 
continuous tumbling being provided for the drying opera 
tion. Also, another construction which becomes obvious 
when the subject invention has been disclosed is the pro 
vision of a structure whereby, to obtain different types of 
cycles, the ratio of "open' to "closed' time of switch 122 
during a given cycle is varied; such a construction, provid 
ing different total tumbling times, could readily be used 
instead of the “on” or “off” arrangement described. 

Thus, while in accordance with the patent statutes I 
have described what at present is considered to be the 
preferred embodiment of my invention, it will be apparent 
to those skilled in the art that various changes and modifi 
cations, including but not limited to those mentioned 
above, may be made therein without departing from the 
inventior, and I therefore aim in the appended claims to 
cover all such changes and modifications as fall within 
the true spirit and scope of the invention. 
What claim as new and desire to secure by Letters 

Patent of the United States is: 
1. A laundry machine comprising a clothes container 

retatable on a substantially non-vertical axis; drive means 
for rotating said container; means for varying the speed at 
which said drive means rotates said container; first control 
means for causing said speed varying means to increase 
the rotation of said container from a low clothes tumbling 
Speed to a high liquid extracting speed; second control 
means for causing said speed varying means to continually 
vary the rotation of said container between said clothes 
tumbling speed and a speed higher than said clothes 
tumbling speed; and means for providing first a washing 
operation in said container during control of said speed 
varying means by said second control means, then a 
centrifuging operation in said container during control 
of said speed varying means by said first control means, 
then a drying operation in said container during control 
of said speed varying means by said second control means. 

2. The apparatus defined in claim 1 wherein said sec 
ond control means causes said speed varying means to 
vary the rotation of said container between said clothes 
tumbling speed and a speed high enough to centrifugally 
plaster clothes against the inner surface of said container. 

3. A laundry machine comprising a clothes container 
rotatable on a substantially non-vertical axis; a belt drive 
including an adjustable sheave for transmitting rotation 
to said container, said drive transmitting a predetermined 
low speed when said adjustable sheave is in one extreme 
position, a predetermined maximum speed when said 
adjustable sheave is in its other extreme position, and 
being infinitely variable between said positions; means for 
moving said adjustable sheave between said positions; first 
control means for causing said sheath moving means to 
move said adjustable sheave to a position causing said 
container to rotate at a high liquid extracting speed; sec 
ond control means for causing said sheath moving means 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

12 
to move said adjustable sheave back and forth to con 
tinually vary the rotation of said container between clothes 
tumbling speed and a speed higher than said clothes 
tumbling speed; and means for providing first a washing 
operation in said container during control of said sheath 
moving means by said second control means, then a 
centrifuging operation in said container during control of 
said sheath moving means by said first control means, then 
a drying operation in said container during control of 
said sheath moving means by said second control means, 

4. The apparatus defined in claim 3 wherein said sec 
ond control means varies the rotation of said container 
between said clothes tumbling speed and a speed high 
enough to centrifugally plaster clothes against the inner 
surface of said container. 

5. The apparatus defined in claim 3 wherein spring 
means are secured to said adjustable sheave to bias it to 
its clothes-tumbling extreme low speed position, and said 
sheath moving means includes an electric gear motor 
assembly effective when energized to move said adjustable 
sheave toward its other extreme position. 

6. A laundry machine comprising a clothes container 
rotatable on a substantially non-vertical axis; drive means 
for rotating said container, means biasing said drive means 
to rotate said container at a clothes tumbling speed; means 
for varying the speed at which said drive means rotates 
said container; first control means for causing said speed 
varying means to overcome said biasing means thereby to 
increase the rotation of said container from said clothes 
tumbling speed to a high liquid extracting speed; second 
control means for causing said speed varying means to 
intermittently overcome said biasing means so as to con 
tinually vary the rotation of said container between said 
clothes tumbling speed and a speed high enough to cen 
trifugally plaster clothes against the inner surface of said 
container; means for providing first a washing operation 
in said container during control of said speed varying 
means by said second control means, then a centrifuging 
operation in said container during control of said speed 
varying means by said first control means, then a drying 
operation in said container during control of said speed 
varying means by said second control means; and manu 
ally operable means for disabling said second control 
means to prevent it from having any effect on said speed 
varying means during said washing operation and said 
drying operation. 

7. A laundry machine comprising a clothes container 
rotatable on a substantially non-vertical axis; drive means 
for rotating said container, means biasing said drive means 
to rotate said container at clothes tumbling speed; means 
for varying the speed at which said drive means rotates 
said container; first control means for causing said speed 
varying means to increase the rotation of said container 
from said clothes tumbling speed to a high liquid extract 
ing Speed; second control means for causing said speed 
varying means to continuously vary the rotation of said 
container between clothes tumbling speed and a speed 
high enough to centrifugally plaster clothes against the 
inner surface of said container; means for providing first 
a Washing operation in said container during control of 
said speed varying means by said second control means, 
and then a centrifuging operation in said container during 
control of said drive means by said first control means; 
and manually operable means for disabling said second 
control means from affecting said speed varying means 
during said washing operation. 

8. A laundry machine comprising a clothes container 
rotatable on a substantially non-vertical axis; belt drive 
means for rotating said container, said belt drive means 
including an adjustable sheave assembly having first and 
Second extreme positions, means biasing said sheave as 
Sembly to one of said extreme positions, said sheave as 
Sembly in said one extreme position causing rotation of 
said container at a clothes tumbling speed and in the other 
of said extreme positions causing rotation of said con 
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tainer at a high liquid extracting speed; means for vary 
ing the speed at which said drive means rotates said con 
tainer comprising an electric gear motor assembly oper 
able when energized to move said adjustable sheave as 
sembly from said first extreme position towards said sec 
ond extreme position; first control means for energizing 
said gear motor assembly to increase the rotation of said 
container from a low clothes tumbling speed to a high 
liquid extracting speed; second control means for alter 
nately energizing and de-energizing said gear motor as 
sembly to continually vary the rotation of said container 
between said clothes tumbling speed and a speed high 
enough to centrifugally plaster clothes against the inner 
surface of said container; means for providing first a 
washing operation in said container during control of 
said gear motor assembly by said second control means, 
and then a centrifuging operation in said container during 
said control of said gear motor assembly by said first 
control means; and manually operable means for dis 
abling said second control means from energizing said 
gear motor assembly. 

9. A laundry machine comprising a clothes container 
rotatable on a substantially non-vertical axis; drive means 
for rotating said container, said drive means being biased 
to a position wherein it rotates said container at clothes 
tumbling speed; means for increasing the speed at which 
said drive means rotates said container comprising an 
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electric gear motor assembly; first and second circuits for 
energizing said gear motor assembly; a timer mechanism; 
switch means in said first circuit operable by said timer 
mechanism to complete said circuit thereby to increase 
the rotation of said container from a low clothes tum 
bling speed to a high liquid extracting speed for a pre 
determined period; switch means in said second circuit; 
means alternately opening and closing said second circuit 
switch means during operation of said machine, for caus 
ing said drive means to continually vary the rotation of 
said continer between clothes tumbling speed and a speed 
high enough to centrifugally plaster clothes against the 
inner surface of said container; said timer mechanism 
including means for providing first a washing operation 
in said container, then providing a centrifuging operation 
in said container, and then providing a drying operation 
in said container, said timer mechanism opening said first 
circuit switch means during said washing and drying oper 
ations and closing said first circuit switch means during 
said centrifuging operation. 

10. The apparatus defined in claim 9 including a man 
ually operable switch in said second circuit in series with 
said second circuit switch means, said manually operable 
switch having an open position and a closed position. 

No references cited. 
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