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‘WASHING MACHINE B ,
Kendall Clark, South Bend, Ind., assignor to Ben-

dix Home Appliances, Inc.,
corporation of Delaware

Detroit, Mich., a

Application August 9, 1937, Serial No. 158,027

11 Claims.

This invention relates to washing machines
and the like, and is illustrated as embodied in an
automatic machine driven through 2 predeter-

. mined cycle to wash and dry a load of clothes or
other materials.

In machines of this character, and especially
those in domestic use, no way has yet been found
to predetermine the amount of soap and like ma-
terials which must be added to the water. This
is because the amount of such materials required
varies a great deal with the hardness and other
chemical characteristics of the water, and is af-
fected to some extent by the character and size of
the load of clothes to be washed. It has been
customary therefore, especially in domestic ma-
chines, to vary the amount of soap materials by
adding them slowly to the solution while directly
observing the formation of the suds in the solu-
tion. : :

Tt is an object of the present invention to con-
trol the addition of such soap materials automat-
ically in accordance with a direct measurement of
5 characteristic or condition of the solution, as for
example in accordance with the changes produced
in the solution when an adequate suds is formed.
The change most readily taken advantage-of for
this purpose is in the light-reflecting or diffusing
quality of the suds. Thus a light may be directed
into the tub above the level
when the suds formed on the surface of the water
rises up to the level of the light beam the solution
of suds..will reflect or diffuse a large part of the
light directed into it.

Accordingly, in my preferred arrangement I
utilize the reflected or diffused light as a measure

of the suds formation, exposing to that light a .

light-sensitive cell which controls a circuif which
shuts off the supply of soap material. Preferably
the arrangement is used in a machine driven au-
tomatically under the control of a cyclic switch,
and the cyclic switch is provided with a contact
for initiating the supply of soap materials at the
beginning of the cycle.

In the illustrated arrangement this contact of

5 the cyclic: switch is in series with a switch con-

trolled by the light-sensitive cell, and remains

~ closed only for a short period at the beginning of

@
wt

60

the cycle, so that throughout the remainder of
the cycle -the soap-supplying means is rendered -

inoperative by the cyclic switch regardless of the
light affecting the cell.

The above and other objects of the invention,
including various novel combinations and desir-
able particular -constructions, will be apparent
from the following description of the illustrative
embodiments shown in the accompanying draw-
ings, in which: ) i .

Figure 1 is a rather diagrammatic view of an
automatic washing machine, partly in vertical

of the water and .

(CL 68-—17)

section and partly in front elevation, with soap
materials supplied by an electric pump;
. “Figure 2 is a partial vertical section -through
the. clothes door of the machine, showing the ar-
rangement of the light-sensitive means;

Figure 3 is & wiring diagram of the machine;

Figure 4 is a view corresponding. to Figure 1,
but having the soap material supplied by gravity
under the control of an electric valve;

Tigure 5 is a wiring diagram of the machine of
Figure 4; - ‘

Tigures 6 and 7 are views of a modification in
which a feeder particularly adapted to dry pow-
dered soap material is employed, the two views
showing the feeder-in two positions; and

Pigure 8 is a wiring diagram of the machine of
Figures 6 and 7. .

The machine illustrated includes a horizontal
cylindrical tub .10 having at its front end an
opening for the  introduction of clothes, and
which is supported in a suitable cabinet 12. With-
in the tub 10 is rotatably mounted a perforated
clothes cylinder or. drum 14, driven through a
two-speed transmission by a motor 16 (Figure
3). The transmission is controlled, as to its speed,

- by a solenoid 18, the drum 14 being driven at low

speed for washing and at high speed for extract-
ing and drying. ,

The hot and cold water is supplied to the tub
of .the machine under the control of valves op-
erated by solenoids 20 and 22, a thermostatic
switch 24 being in series with one of these sole-
‘noids (e. g. the one controlling the cold water)
to limit the temperature of the water in the ma-

chine. A float-controlled switch 26 is arranged .

in series with all three solenoids 20, 22, and 18,
to cut off the water supply when the tub is filled
to a predetermined level, and to prevent shifting
the transmission into high when the tub con-

tains water. There is also a drain having a valve

controlled by a solenoid 28. }
The above-described solenoids 18, 20, 22, and
28 are all arranged in circuits across the power
.lines 30—32, under the control of a cyclic timer
switch which controls the machine automatically.
This switch includes a shaft 34 having four cams
36 actuating spring contacts or switches 38 to
cause them to engage or disengage & contact bar
40 connected to the line 30. The four contacts
control the circuits to the line 32 through the four
solenoids. : , : i
The shaft 34 has a handle 42, by which it can
be advanced manusally to initiate the cycle of the
machine by causing a cam 44 to close a contact
46 and hold it closed until the completion of the
cycle of the machine. The contact 46 controls
a circuit through the motor (6 and also a parallel
circuit through a small constant-speed motor 48
which drives the shaft 34 through suitable reduc-
tjon gearing 50 and a ratchet 52. '
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The machine illustrated, as so far described, is
more fully described and is claimed In Patent
Number 2,165,884, issued to Rex Earl Bassett, Jr.,
and John W, Chamberlin, and in Patent Number
2,173,603, issued to Adiel Y. Dodge. :

According to the present invention the glazed
hinged clothes door 58 of the machine has ar-
ranged in front thereof, behind a metal cover or
screen §8, an incandescent lamp or other source
of light 60 and a light-sensitive photo-cell 62,
each of which is provided with a reflector §3. The
axes of the two reflectors €3 are arranged to in-
tersect and form equal angles with the plane of
the inner surface of the glass §8. ‘Thus the light
from lamp 60 will be directed into the tub of the
machine, and will be reflected out into the light
sensitive cell when the suds rise up to the point
where the light from the lamp passes through
the glass. Although the above-described arrange-
ment of reflectors is preferred, an opaque wall
separating the light sensitive cell from the direct
‘Tays of the light may be substituted therefor and
sufficient light will be diffused around the wall
by the suds to affect the cell. 'The lamp §8 can
be included in any one of the circuits which is
closed during the first part of the cycle of the
machine, for example in the circuit of the motor
([ X : :

I prefer toform s hole 64 in the reflector $3
containing the lamp €8, through which light
may pass to a bullseye lens 65 mounted in the
cover §8. This provides a visual indication of the
proper functioning of the light. '

In the arrangement of Figures 1 and 3 the
soap material is in the form of a solution in a
reservoir 10 from which it is forced into the tub
{8 through a conduit 12 by a pump 74. The
pump is shown (Figure 3) as including a fitting 76

forming a pump chamber and having the neces-

sary inwardly and outwardly opening check
valves, and into which extends a plunger 18 re-
ciprocated by the cooperative action of & spring
88 and a solenoid 82. The core 84 of the solenoid
operates a suitable interrupter 86 which breaks
the circuit every time the pump plunger is de-
pressed by the solenoid, thereby allowing the
spring 89 to raise it again. :

The pump 74, or any equivalent electrically
controlled pump, is connected across the lines 39
and 32 through two switches arranged in series,
and one of which includes a contact 99 engaged,
during the beginning of the cycle of the machine,
with the contact bar 40 by a cam 92 on the shaft
34. The other switch includes an arm 94 nor-
mally held in closed position by a spring 98 and
having an armature adapted to be attracted by
an electro-magnet 98.  The electro-magnet is
included in an auxiliary circuit with a source of
current 100 and with the light-sensitive cell or
“electric eye” 62. '

Thus when the suds formed in the machine
reflects enough light on the cell 62, the switch
83 opens and breaks the circuit through the
solenoid 82, regardless of ‘the position of the
switch 88. ‘The switch 38 holds this circuit open
for the major part of the cycle, after the short
initial period allotted for the formation of the
soap solution. ’

The arrangement of Figures 4 and 5 differs
from that of Figures 1 and 3 in that the reser-
voir 1718 for the concentrated solution of soap
material is above the water level in the machine,
and empties into the machine by gravity through
& conduit 172 under the control of a valve 114.

78 The valve {74 is opened by drawing it upwardly

2,218,608

off a seat in a fitting 1718 (Mgure 5) byéner-.-

gizing a solenoid 182 acting against the resist-
ance of a spring (88, the solenoid being connected
across the lines 38, 32 in series with the two
switches 84, 99. : o

In the modification of Figures 6-8 inclusive
the reservoir 270 is adapted to contain powdered
soap which descends by gravity into a soap
feeder 274 comprising a transverse passage 212
communicating with the tub {0 and the bottom
of the reservoir, and a plunger 278 normally posi-
tioned in the passage ‘272 to cut off the com-
munication between.the reservoir and the pas-
sage. A spring 218 acting through a lever 218
pivoted on a bracket 288 serves to hold the
plunger in, or return it to, this normal position.

A solenoid core 282 secured to the other end
of the lever 278 is adapted to be attracted by a
solenoid coil 284 to withdraw the plunger against
the spring 278. ' A switch 288 for controlling the
solenoid is provided and arranged e. g. to be en-
gaged by the lever 218 to close it when the lever
is In normal position and to be engaged by a
hook 288 secured to-the lever to open it when
the lever is in the.opposite position.

The solenoid coil 284 and switch 286 are con-
nected in series with the light sensitive cell relay
9698 and the contact 80.  With the contact 98
closed and the relay 9698 closed, the plunger
reciprocates under the alternate influence of the
spring 278 and the solenoid coil 284, and on each
reciprocation a charge of soap descends by gravity
into the passage 272 and is pushed into the tub
8. I i1s to be understood that any equivalent
electrically energized feeder might be employed
and yet be within the scope of my invention.

In the wiring diagram of Pigure 8 I have illus-

trated the use of a light sensitive cell 262 capable

of being energized by alternating current sup-
plied by a transformer 200 connected between
the lines 38 and 32 in series with contact 38 and
in parallel with the feeder and relay switch. The
lamp 88 is similarly connected, so as to be 1llu-

minated only during the period provided for.

feeding soap. ) .

In operation, the machine is loaded with
clothes, the door 58 18 closed and locked, and the
handle 42 is turned manually to close the con-
tact 48, thus energizing the motors 18 and 48 and
the light 6. The machine then fills to a pre-
determined level with water, while soap ma-
terial solution is at the same time being dis-
charged into the water in the machine, and while
the rotation of the drum I4 causes the clothes
to agitate the water.

Upon the formation of the desired suds, the
switch 94 is opened by the photo-sensitive cell
82. Thereatter the switch 98 is opened, and re-
mains open for the balance of the cycle of the
machine. _ : :

The machine then continues its washing oper-
ation for a predetermined period, then drains
off the wash water, rinses one or more times by

B

- injecting clean water with the drain valve open,

and finally speeds up to dry the clothes by cen-
trifugal extraction. The machine then comes
to rest with its cycle completed.

I have used the term “soap material” herein
as a convenient term including generically all
chemical reagents which it is desired to add to
the solution in the machine.

While three illustrative embodiments have been
described in detail, it is not my intention to limit
the scope of the invention to those particular
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‘embodiments, or otherwise than by the terms -

of the appended claims.

I clalm: :

1: A washing machine comprising & container
having means for introducing water therein,
means for introducing soap material into the
water to form a suds extending above the original
water level in the container, means for directing
light into the container into said suds, and
means actuated by the reflection of light from
said light directing means from suds in sald con-
tainer for cutting off the introduction of soap
material when the suds formation extends above
said original water level. ’

2. A washing machine having automatic con-

trol means and comprising a container having -

means for introducing water therein, means for
washing and drying materials in the machine in

a cycle controlled by said automatic means, means

20 for introducing soap material into the water

" 40 Introducing

under the control of the automatic means at the
beginning of the cycle to form a suds, means for
directing light into the container, and means ac-
tuated by the reflection of light from said light.
directing means from suds in said container for
cutting off the introduction of soap material re-
gardless of the control of the automatic means.
3. A washing machine comprising means for
introducing water, means for introducing soap

- material, automatic control means controlling

the operation of the water introducing means and
the soap material introducing means,
causing the machine to operate to agitate the
water and soap material to form a suds above

the liquid level, and means sensitive to said suds-

in the machine for suspending the operation of
the soap material introducing means regardless
of said automatic control means.

" 4, A washing machine comprising means for
liquid and soap material to form &
washing solution in the machine and for agitat-
ing the solution to form & suds above the liquid
level, automatic control means controlling the
operation of the soap material introducing means,
and means sensitive to said suds for suspending
the operation of the soap material introducing
means regardless of said automatic control
means.

5. A washing machine comprising means. for
introducing soap material to form a washing
solution in the machine and for forming a suds
from said solution, automatic control means con-
trolling the operation of the soap material in-
troducing means, and means sensitive to the
formation’ of a predetermined level of suds for
suspending the operation of the soap material
introducing means regardless of the automatic
control means.

6. A washing machine having a container for
a washing solution, means for introducing soap
material into said solution and means for agitat-
ing the solution with the soap material to form.
a suds above the liquid level in the container,
mesans for directing light into the suds above theé
liquid level of the solution, a Hght-sensitive cell

" mounted bestde sald last named means and ex-

70
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‘posed to light from sald directing means re-

flected from said solution, a control circuit for
the soap-material introducing means and @
mmh in said control circuit controlled by said

7. A washing machine having & container for a
washing solution, means cooperating with said
container to form a suds from the solution, &

“lamp

means for

source of supply of sosp material, means for
causing soap material to be introduced into sald

container from sald source, a control circuit for .

said last-named means, and & device sensltive
to the presence of suds above the level of the
solution in the container to control the control
eireult for causing the introduction of sald soap
material to be suspended.

8. A washing machine having a glazed door
for the introdiction of work and a container for
a washing solution to act on the work, means for
introducing soap material into said container, a
mounted in front of said -door and having
means for directing its lght through the door
into-said solution, & light-sensitive cell in front
of said door end acted on by light reflected
through the door from sald solutfon, and a control
circuit for the soap material introducing means
having included therein and controlled by said
cell.

9. In a washing machine having control mech-

a _

10

15

anism and electrically controlled inlet and drain |

valves, means for supplying soap material to the
machine to form therein a suds above the liquid
level and an electrical control circuit therefor
including two switches in series with each other,

8 éyclic motor-driven timer switch for the valves .

and motor including cam means for closing one
of sald two switches for & short period at the be-
ginning of the cycle of the machine and then
opening it for the remsainder of said cycle, the
second of sald two switches normally being
closed, and means sensitive to sald suds in said
machine and operative to open said second switch
when the correct amount of soap material has
been introduced.

10. In a washing machine having control
mechanism and & container for a washing solu-
tion electrically controlled and inlet and drain
valves for said container, means for supplying
soap material to the container to form therein &
suds above the liquid
circuit therefor including two switches in series
with each other, a cyclic motor-driven - timer
switch for the valves including cam means for
closing one of sald two switches for a short perlod
at the beginning of the cycle of the machine and
then opening it for the remainder of said cycle,
the second of said two switches normally being
closed, and mesans sensiiive to the level of the
suds formed in said machine and operative to
open said second switch. ’

i1. In a washing machine having control
mechanism and a container for a washing solu~
tion and electrically-controlled inlet and drain

level, an electrical control -

&5

valves for said container, means for supplying

soap material to the container to form therein
a suds above the lquid level, an electrical con-
trol circuit therefor including two switches In
series with each other, a cyclic motor-driven
timer switch for the valves and motor including
cam means for:closing one of sald two switches
for a short period at the beginning of the cycle
of the machine and then opening it for the re-
mainder of said cycle, the second of said two

switches normally being closed, means for direct-

ing light into the container, & light-sensitive cell
exposed to light reflected from said suds, and an
electrical circuit containing and controlled by
said cell and containing means for opening said
second switch when the correct amount of soap
material has been introduced.

: EENDALL CLARK.
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CERTIFICATE OF CORRECTION. .

Patent No. 2,218, 6%. October 22, 1940.

KENDALL - CLARK.

It is hereby certified that error appea.rs in the printed specification
of the sbove numbered patent requiring correction as follows: Page 3, sec-
ond column, lines 23, L0, and 57, claims 9, 10, and 11 respectively,.be-
fore the word "means" insert --the combination of--; lines 28 and 62, cla_’ms
9 snd 11 respectively, strike out- "and motor"; line 39, claim 10, ror
tglectrically controlled end" read --asnd electrically controlled--; line
50, same claim 10, strike out "the" second occurrence; and that the said
Letters Patent should be read ‘with this correction therein that the seme
may conform to the record -of the case in the Patent Office.

-~ Signed and sealed this 18th day of March, A: D. 191,

Henry Van Arsdale,

(Seal) Acting Cormissioner of Patents.



