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1 Claim. (CL 68—28)

This invention relates to domestic appliances and more
particularly to clothes washing machines.

An object of this invention is to provide a solenoid op-
erated means for a clothes washing machine to produce
relatively high frequency vibrations in the clothes and
liquid and also to provide slow motion agitation to pro-
duce a turn over of the clothes to expose different parts
and articles to the high frequency vibrations.

Further objects and advantages of the present inven-
tion will be apparent from the following description, ref-
erence being had to the accompanying drawings wherein
a preferred form of the invention is clearly shown.

In the drawings:

Figure 1 is a top plan view, partly in section, of a
clothes washing machine embodying this invention, with
parts shown diagrammatically.

Figure 2 is a vertical cross-section taken along the line
2—2 of Figure 1.

Figure 3 is an enlarged cross-section taken along the
line 3—3 of Figure 1.

Figure 4 is a view similar to Figure 3 and showing a
modified form; and

Figure 5 is a wiring diagram of the controls for the
washing machine shown in Figures 1, 2 and 3.

The stationary tub 20 is provided with one or more
solenoid operated means or plungers 21 to produce rela-
tively high frequency vibrations in the liquid and clothes.
A slow motion agitator 22 produces a slow turn over or
flexing of the clothes to expose different parts or articles
to the high frequency vibrations from plunger 21. The
plungers 21 are located on the stationary tub 20 in a man-
ner to cause their longitudinal axes to intersect the longi-
tudinal axis of the agitator 22 at a point within the tub
20 (best shown in Figs. 1 and 2). The high frequency
vibrations provide a thorough washing action while the
slow motion agitation exposes various parts of the clothes
to the washing action. The slow motion agitation may
be at approximately 200 cycles per minute, while the
high frequency vibrations may be at 3,600 per minute, for
example.

One or more solenoids 24 vibrate the plunger or
plungers 21 through the medium of armature 25 and
shaft 26. Diaphragms 27 maintain alignment of the shaft
26. Flexible seal 28 may be provided, if desired, when
the washing liquid is permitted to flow to the outer side
of plunger 21 through openings in the generally frusto-
conical wall 29 of tub 28, not shown, Spring 294 may
be provided.

A centrifugal basket 30 is placed in the tub 20 in which
the clothes are placed. The basket is provided with per-
forations 31 through which the high frequency vibrations
and liquid may pass. The liquid may also be discharged
over the upper lip 32 during centrifugal extraction. The
basket 30 may be spun and the agitator 22 actuated by
the power unit 33, for example, as disclosed in Clark
Patent 2,422,395, June 17, 1947. The agitator 22 may
reciprocate vertically or oscillate about a vertical axis,
as desired.
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A water inlet pipe 34 fills the tub 20 with water and
an outlet pipe 35 -emptiesit. Valve 36 controls the flow
of liquid into pipe 34 from cold water pipe 37 and hot
‘water pipe 38. .Solenoids 39 and 40 control the flow from
the pipes 37 and 38 respectively into the pipe 34. The
valve 36 is provided with -a thermostat and a constant
volume control which produces a substantially constant
flow of liquid through the pipe 34 independently of varia-
tions in pressure in the pipes 37 and 38. Under certain
conditions, hot water only ds discharged into pipe 34 and
tub 20, while a mixture-of hot and cold water at proper
temperature is provided .at -other times. The valve 36
may perform the functions -of the liquid supply means
disclosed in Clark Patent 2,366,236 :of January 2, 1945.

The outlet pipe 35 discharges through the solenoid out-
let valve 41 which -controls the flow of water from the
tub 20 into the pump 42, which is rotated by the power
unit 33. The pump 42 discharges into hose 43, which is
connectable to a drain or the like.

The solenoids 24 may be energized directly frem a
pulsating or A.C. source of power, such as the usual do-
mestic 110 volt 60 cycle per second A.C. source. Or,
if desired, a transformer 50 may be energized from the
domestic A.C. source 51, 52 through the wires 53, 54,
and the low voltage A.C. from the transformer may be
transmitted to the solenoid or solenoids 24 through the
wires 55.

Referring to Figure 5, the timer 60 may be of the char-
acter described in the patent to Sisson, 2,520,695, of
August 29, 1950. The knob 61 controls the shaft 62 in
step-by-step rotation and rotates the cams 63 to 67 to
move the blades 68 to 72 at proper intervals of time to
open and close the contacts controlled thereby. The knob
61 has positions from start to stop, with various inter-
mediate positions, as indicated in the Sisson patent.
When the knob is turned to the start position, it closes
contacts 75, and when the knob is pushed in it closes
contacts '76. This energizes the timer motor 77, which
then remains energized throughout all positions until it
is stopped when the contacts 75 are opened when the
knob 61 reaches the stop position. The motor 77 drives
the shaft 62 in step-by-step rotation through the medium
of a slip clutch, not shown. At the start position, con-
tacts 80 and 81 are closed, and this energizes the hot
water controlling solenoid 40 to introduce hot water into
the feed pipe 34 for the correct period of time to fill the
tub with hot water. Thereafter, contacts 80, 81 are
opened and contacts 82 are closed to energize the power
unit 33 for agitation for the desired period of time to
wash the clothes.

Simultaneously the contacts 85 are closed to energize
the transformer 5¢ and solenoids 24 to produce high fre-
quency vibration during the washing period. Thereafter,
the contacts 83 are closed, while contacts 82 remain
closed, to spin the basket 30 centrifugally. Simultane-
cusly, the contacts 84 are closed to open the discharge
valve 41 to empty the tub.

The filling, agitation and spin operations can be auto-
matically repeated by the timer one or more times to pro-
vide rinsing operations. However, during the filling op-
eration the contacts 86 are closed, rather than the con-
tacts 8¢ and 81, and this energizes both solenoids 39 and
40 to introduce mixed, or tepid, water for the rinse op-
erations. When the knob 61 reaches “stop,” contacts 75
are opened, and all operations are stopped.

If the user desires to have a tepid washing operation
at the beginning of the wash cycle, the selector switch 87
may be closed, and this causes both solenoids 39 and 40
to be energized during the first filling operation.

The solenoid 24a of Figure 4 may be used in the wash-
ing machine of Figures 1, 2, 3 and 5. All constructions
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in Figure 4 are the same as in Figure 3 except that

plunger 21a is of corrugated material.

The initial wash is performed by placing the clothes
and detergent in the tub, after which a fill, agitation and
extraction operation is performed. Thereafter, one or
more rinsing operations are performed by introducing
tepid water, followed by agitation and thereafter by cen-
trifugal extraction simultaneously with a tub emptying
operation. :

While the form of embodiment of the invention as here-
in disclosed constitutes a preferred form, it is to be un-
derstood that other forms might be adopted as may come
within the scope of the claim which follows.

What is claimed is as follows:

In combination, a clothes washer for utilizing clothes
fabric flexation and washing fluid vibration in clothes in-
tersecting relationship for presenting all of said fabric
to said vibration comprising, a tub having a stationary
vertical side wall, a horizontal bottom wall and a frusto-
conical wall interposed between said side and bottom
walls; said frusto-conical wall having an opening therein
below the normal liquid level of said tub; a support hous-
ing overlying said opening outside said tub; a movable
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container in said tub; said container having a frusto-coni-
cal perforated wall portion in juxtaposition to said frusto-
conical wall of said tub; a vertically reciprocable agitator
in said container for producing a toroidal circulation and
a low frequency flexing of said clothes fabric; a recipro-
cable plunger covering and secured to the periphery of
said opening; and a solenoid carried by said support hous-
ing and having an armature connected to said plunger
for sending vibrations through said clothes and being so
oriented that the longitudinal axis of said plunger inter-
sects the longitudinal axis of said agitator at a point
within said tub, thereby to cause said vibrations to pass
through said clothes at substantially right angles to said
fabric as said clothes are toroidally circulated in froat
of said plunger.
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