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ADUSTABLE WATER LSEWELSWITCH 

John Bochan, Louisville, Ky., assigror to General Elec 
tric Company, a corporation of New York 

Filed Oct. 3, 1960, Ser. No. 60,014 
2 Claims. (C. 200-83) 

This invention relates to pressure actuated switches, and 
more particularly to an adjustable switch of this type 
which is especially suited for use in clothes washing ma 
chines. 

It is generally desirable, in domestic clothes washing 
machines, to be able to cause the flow of water into the 
liquid receptacle of the machine to be stopped at different 
levels so that a full tub of water will not have to be used 
where the clothes load is a relatively small one. 

Accordingly, it is an object of my invention to provide 
an improved adjustable water level switch. 
A more specific object of my invention is to provide 

such a switch of the type wherein the pressure on a col 
umn of air actuates the switch, and wherein the adjustable 
feature is achieved by varying the volume of air on which 
the pressure of the water is provided. 

In one aspect of my invention I provide a switch, for 
use in combination with a liquid receptacle Such as those 
provided in washing machines, which is tripped from a 
first to a second position in response to attaininent of one 
of a plurality of predetermined liquid levels in the recep 
tacle. The switch has a closed chamber which is formed 
to have at least one flexible wall which deforms in re 
sponse to a predetermined pressure increase in the cham 
ber. The switch is positioned so that, upon so deforming, 
the flexible wall trips the switch to its second position. A 
conduit connected to the receptacle at a point substan 
tially below the lowest of the predetermined levels extends 
up from the receptacle to the chamber, and in addition 
a rigid closed container is provided and is connected by 
another conduit to the chamber. By providing a manu 
ally operable valve in the second conduit, I achieve a 
relatively high liquid level before the switch is tripped 
when the valve is open and a low liquid level before the 
switch is tripped when the valve is closed. 
The subject matter which regard as my invention is 

particularly pointed out and distinctly claimed in the con 
cluding portion of this specification. The invention itself, 
however, both to its organization and method of opera 
tion, may best be understood by reference to the follow 
ing description taken in conjunction with the accompany 
ing drawing. 

in the drawing, the single FGURE is a front eleva 
tional view of a clothes Washing machine including my in 
vention, the view being partially broken away and par 
tially in section in order to illustrate details. 

Referring now to the drawing, I have shown therein an 
agitator-type vertical-axis clothes washing machine 1 hav 
ing a conventional basket or ciothes receptacle 2 pro 
vided over its side and bottom walls with perforations 3 
and positioned within an outer imperforate tub 4 so that 
when liquid is retained within tub 4 it will, through per 
forations 3, also rise to the same level in basket 2 as in 
tub 4. Basket 2 may also be provided with a suitable 
clothes retaining member 5 for preventing clothes from 
being floated over the top of the basket, and with a bai 
ance ring 6 to help steady the basket when (as will be 
explained) it is rotated at high speed. Tub 4 is rigidly 
mounted within appearance cabinet 7 which includes a 
cover 8 hingedly mounted in the top portion 9 of the 
cabinet for providing access through an opening 10 to the 
basket 2. As shown, a gasket may be provided so as 
to form a seal between the top of tub 4 and portion 9 of 
the cabinet thereby to prevent escape of moisture and 
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warm air into the cabinet around the tub. The mounting 
of tub 4 within the cabinet 7 may be effected by any suit 
able means. As a typical example of one such means I 
have provided strap members 12, each of which is secured 
at one end to an inturned flange 3 of the cabinet and at 
its other end to the outside of tub 4. At the center of 
basket 2 there is positioned a vertical-axis agitator 14 
which includes a center post 15 and a plurality of curved 
water-circulating vanes 16 joined at their lower ends by 
an outwardly flared skirt 17. 

Both the clothes basket and the agitator 4 are rotat 
ably mounted. The basket is mounted on a flange 18 of 
a rotatable hub 19 and the agitator 4 is mounted on a 
shaft (not shown) which extends upwardly through the 
hub i8 and through the center post 15 and is secured to 
the agitator so as to drive it. During the cycle of the 
operation of the machine i, water is introduced into the 
tub 4 and basket 2, and the agitator 4 and is then os 
ciliated back and forth on its axis, that is, in a horizontal 
plane within the basket to wash the clothes therein. 
Then after a predetermined period of this washing action, 
basket 2 is rotated at high speed to extract centrifugally 
the Washing liquid from the clothes and discharge it to 
drain. Following this extraction operation, a supply of 
clean liquid is then introduced into the basket for rinsing 
the clothes and the agitator is again oscillated. Finally, 
the basket is once more rotated at high speed to extract 
rinse Water. There are many variations on this relatively 
basic sequence which may be provided, such as, for in 
stance, additional rinses, or a pause during the first spin 
(sometimes provided to help prevent suds iocking of the 
the machine). However, the sequence described is a typi 
cal one for such machines. 
The basket 2 and agitator 14 may be driven through 

any suitable means from a reversing motor as the trans 
mission means forms no part of the present invention. 
However, by way of example, I have shown them as 
driven from a reversible motor 20 through a drive includ 
ing a clutch 21 mounted on the motor shaft. The clutch al 
lows the motor to accept the load as it comes up to speed. 
A Suitable belt 22 transmits power to a transmission as 
Sembly 23 through a pulley 24. Thus, depending upon 
the direction of motor rotation, pulley 24 of transmission 
23 is driven in opposite directions. Transmission clutch 
2E may also be a two-speed clutch, so as to provide for 
various operating speeds of the machine, and in this con 
nection a Solenoid member 25 having a plunger 26 which 
operates a control member 27 through a spring 28 is pro 
vided in order to achieve the two-speed operation. Spe 
cifically, in the illustrated machine, when solenoid 25 is 
deenergized, clutch 21 provides a direct drive between 
motor 20 and pulley 24, and when solenoid 25 is ener 
gized, clutch 2i provides a reduced Speed drive to pulley 
24. A two-speed clutch of this type, particularly suited 
for use in the illustrated machine, is described in detail 
and claimed in Patent 2,869,699, issued to me on J anuary 
20, 1959, and assigned to the General Electric Company, 
assignee of the present invention. 

The transmission 23 is so arranged that it Supports 
and drives both the agitator drive shaft and the basket 
mounting hub 19. When motor 20 is rotated in one di 
rection, transmission 23 causes agitator 14 to oscillate 
in a substantially horizontal plane within the basket 2. 
Conversely, when motor 20 is driven in the opposite di 
rection, the transmission rotates the wash basket 2 and 
agitator 14 together at high speed for centrifugal liquid 
extraction. While the drive mechanism forms no part 
of the invention, reference is made to Patent 2,844,225, 
issued to James R. Hubbard et al. on July 2, 1958, and 
owned by the General Electric Company, assignee of the 
present invention. That patent discloses in detail the 
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Structural characteristics of a transmission assembly 
Suitable for use in the illustrated machine. 

In addition to operating the transmission 23 as de 
Scribed, motor 20 also provides a direct drive through 
a flexible coupling 29 to a pump structure generally in 
dicated at 39 which includes two separate pumps 3A and 
32 both operated simultaneously in the same direction 
by motor 20. Pump 31 has an inlet connected by a con 
duit 33 to an opening 34 formed in the lowest part of 
tub 4, and an outlet connected to a conduit 35 which 
leads to an external drain (not shown). Pump 32 has 
an inlet connected by a conduit 36 to an opening 37 
formed relatively low in the side of the tub 4, and an 
outlet connected to a conduit 38 which terminates in a 
nozzle 39 above the basket 2. When the motor operates 
in the direction effective to provide oscillation of agi 
tator 14, it causes pump 32 to draw water from the tub 
through conduit 36 and discharge it through nozzle 39. 
Conversely, when the motor is operated in the opposite 
direction, pump 3 is made effective and pumps water 
from tub (3 through conduit 33 and then out through con 
duit 35 to the drain. 
The nozzle 39 of conduit 38 is positioned above the 

basket so as to discharge into a filter pan 40, secured on 
a top portion 43 of agitator 4 so as to be movable there 
with. Thus, when the motor is rotating in the direction 
to pump water up through conduit 33, the liquid taken 
from tub 4 through conduit 36 is discharged into filter 
pan 40. The liquid so discharged then passes through a 
number of small openings 42 provided in the bottom of 
the filter pan back into basket 2. In this manner, the 
filter pan 40 with its small openings 42 and its upstanding 
side wall 43 causes lint which is separated from the 
clothes during the washing operation to be filtered out 
of the water and thus prevents it from being redeposited 
on the clothes. This type of structure is more fully 
described and claimed in Patent 2,481,979, issued to 
Russell H. Colley on September 13, 1949, and assigned 
to General Electric Company, owner of the present in 
vention. 
The motor 20, transmission 23, basket 2, and agitator 

14 form a suspended system which is suspended from 
the stationary structure of the machine so as to permit 
isolation of vibrations from the stationary structure. 
It will be understood that such vibrations occur primarily 
as a result of high speed spinning of basket 2 with a load 
of clothes therein as mentioned above. While any suit 
able suspension structure may be used, I prefer to use a 
Suspension structure which includes a bracket member 
44 which has transmission 23 mounted on top thereof 
and motor 20 mounted to the underside thereof, the 
bracket member being in turn secured to upwardly ex 
tending rigid members 45. Each upwardly extending 
member 45 is connected to a cable 46 supported from the 
top of the machine. While only a portion of the suspen 
sion system structure is shown in the drawing in order 
not to obscure unduly the features of my invention, such 
a vibration isolating system is fully described and claimed 
in my copending application Serial No. 843,611 for Vibra 
tion Isolating System, filed on September 21, 1959, now 
U.S. Patent No. 2,987,190, and assigned to General 
Electric Company, assignee of the present invention. 
Such a suspension system provides for flexible support 
of the motor, transmission, agitator and basket so as 
to isolate the vibrations in that system from the casing 
of the machine. 

In order to accommodate the relative movement which 
occurs between basket 2 and tub 4 without any danger 
of leakage of liquid between them, the stationary tub 4. 
is joined to the upper part of transmission 23 by a suit 
able flexible boot member 47. Boot 47 may be of any 
suitable configuration, many of which are known in the 
art, to permit relative motion of the parts to which it is 
joined without leakage therebetween. 

Hot and cold water is supplied to machine 1 through 
conduits 48 and 49 which are adapted to be connected 
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A. 
respectively to sources of hot and cold water (not shown). 
Conduits 48 and 49 extend into a conventional mixing 
valve structure 50 having solenoids 5i and 52 so that 
energization of solenoid 51 permits passage of hot water 
through the valve into a hose 53, energization of sole 
noid 52 permits passage of cold water through the valve, 
and energization of both solenoids permits mixing of the 
hot and cold water in the valve and the passage of warm 
water into the hose 53. Hose 53 communicates with a 
nozzle 54 positioned to discharge into basket 2 so that 
when one or both of solenoids 51 and 52 are energized 
water enters into the basket 2 and tub 4. 
The level to which the water is to be allowed to rise 

in the basket and tub is controlled by a specific structure 
which forms the essence of my invention. An opening 
55 is formed in the side of the tub at a level which is 
substantially below the lowest water level (shown by 
dotted line A) to be required in the tub at any time. 
Thus, for instance, while the opening 55 has been shown 
as formed in the side of the tub near the bottom thereof, 
it could readily be formed right at the bottom of the tub 
if so desired. The opening 55 is connected by a conduit 
56 which may, as shown, be formed as a conventional 
water-carrying hose 57 extending upwardly from the 
opening 55 and connected at its upper end to a tube 58 
which then continues to extend upwardly to a water level 
control mechanism generally shown at 59 which may 
preferably be positioned in a backsplasher structure 60 
secured on top of the casing 7. Backsplasher 60 may 
conventionally carry various manual controls, generally 
indicated at 61 and 62, typical of those provided for the 
control of domestic washing machines. 
Water level control mechanism 59 includes a switch 

63 having a button 64 extending therefrom, and it will be 
understood without the necessity for the specific showing 
of an electric circuit that the solenoids 51 and 52 are 
placed under the control of switch 63 so that upon depres 
sion of button 64 the solenoids are caused to be deener 
gized to stop the flow of water into the tub 4 and basket 2. 
The button 64 rests against the upper surface of a flex 
ible member such as diaphragm 65 which, together with 
the lower part 66 of a switch casing generally indicated 
at 67, forms an enclosed chamber 68 in communication 
with tube 58 and hose 57. 
As an important feature of my invention, I provide a 

rigid hollow container 69 which is connected by a suit 
able hose or conduit 79 to the chamber 68. This may 
be effected, as shown, by connecting conduit 70 to hose 
58 forming part of conduit 56 at a point adjacent the 
top thereof although of course it will be obvious that a 
direct connection between the casing 66 and container 69 
may also be made if so desired. In the conduit 70 pro 
vide a conventional valve structure which is shown only 
schematically, the internal valve structure itself not be 
ing significant to my invention. The valve is manually 
operable so that it may be opened or closed by the oper 
ator of the machine. When the valve is open, then the 
chamber 68 and the container 69 are in communication 
through conduit 70. When the valve is closed the con 
tainer 69 is shut off from the rest of the system. 
When water rises within tub 4 to a level above open 

ing 55 a column of air is trapped in the system, and as 
the water level rises in the tub it will also tend to rise 
within the hose 57 so as to compress the air which has 
thus been trapped. In the conventional manner, when 
the pressure on the column of air achieves a certain level, 
it causes Sufficient deformation of diaphragm 65 to de 
press button 64; as stated, this causes a shutting-off of 
the water valve controlled by solenoids 51 and 52. 
When valve 71 is closed there is a relatively small vol 

lame of air being acted on by the rising water and there 
fore the pressure increases quickly, so that the switch 
shuts the water off at level A, when the level is relatively 
low. When a high level of water is desired, such as level 
B, for instance, when a full load of clothing is to be 
Washed, the valve 7 is opened thereby increasing sub 
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stantially the volume of air on which the rising water 
has to act and thereby decreasing the rate at which the 
pressure increases as the water rises in tube 4. With the 
valve open, the button 64 will not be depressed by dia 
phragm 65 until level B is reached to provide the de 
sired result of a relatively high level. Thus, either level 
may be obtained by selecting, prior to filling of the 
basket, a larger or smaller volume in which air will be 
trapped by the water. 

Obviously, the two different levels which may be pro 
vided by the structure described may be controlled by 
variation of the volume of container 69. In order to 
provide the two levels shown, it has been found that an 
additional volume of approximately one cubic foot should 
be provided by container 69; it will readily be recognized 
that in backsplashers of the type commonly provided in 
domestic washing machines there is generally sufficient 
additional room, after the controls have been provided 
therein, readily to permit the provision of such a con 
tainer when appropriately formed. 

Thus, by a most economical addition, the water level 
control structure 59 is made adjustable. 

While in accordance with the patent statutes I have 
described what at present is considered to be the pre 
ferred embodiment of my invention, it will be obvious 
to those skilled in the art that various changes and modi 
fications may be made therein without departing from 
the invention, and therefore aim in the appended claims 
to cover all such changes and modifications as fall within 
the true spirit and scope of this invention. 

O 

5 

20 

25 

30 2.971,530 

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

Patent of the United States is: 
1. For use in combination with a liquid receptacle: 

switch means adapted to be tripped from a first to a sec 
ond position in response to attainment of one of a plu 
rality of predetermined liquid levels in said receptacle; 
a substantially closed chamber including a flexible wall, 
said flexible wall deforming in response to a predeter 
mined pressure increase in said chamber and being posi 
tioned to trip said switch means to said second position 
upon so deforming; first conduit means extending up 
from said receptacle at a point substantially below the 
lowest of said predetermined levels to said chamber; a 
substantially rigid closed container; second conduit means 
connecting said chamber and said container; and valve 
means arranged to open and close said second conduit 
means, whereby a higher liquid level is required to trip 
said switch neans when said valve is open than when it 
is closed. 

2. The apparatus defined in claim 1 wherein connec 
tion of said chamber and said container by said second 
conduit means is provided by connecting said second con 
duit means to said first conduit means. 
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