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“This invention relates to the art of automatically re-
plenishing a constituent of a liquid which is progressively
consumed as the liquid is employed in the performance of
a process and the depletion of which beyond a certain
point-will impair the efficacy of the process. - The in-
vention has utility in many processes which involve the
clectrical conductivity of an electrolyte, such as plating
by electrolysis; but it has been principally devised and com-
mercially employed in dispensing detergent into the wash
water of dish washing machines in. response to signals
denoting -depletion of the detergent. The invention will
theréfore be described in connection with the dispensing
of detergents to dish washing machines, Such automatic
dispensing of detergents is particularly desirable for large
dish- washing machines such as are employed in restau-
rants, hotels, clubs and the-like.. Such machines com-
monly: have dishes on trays moved progressively through
wash sections and rinse sections, the wash operation being
a continuous process.. Hot water is. pumped over the
dishes- in thei rinse: section and runs down onto a drain
board and into- the. wash. tank which contains soapy
water and. from which the soapy water is- forcibly de-
livered upon the dishes. in the wash section- from. above
and: below. There is. an. overflow pipe in the wash tank
and due to the-continual delivery. of water from the. rinse
section the water. becomes diluted. It is therefore neces-
sary toadd detergent from time to time.

Machines: operating upon. this principle are. well
known. - The: present. invention aims to improve upon
known--machines. and produce an automatic dispensing
attachment which is simpler, more dependable, more eco-
nomical in use.and cheaper to preduce and maintain than
those heretofore.used.

All automatic dispensers. of this character must work
upon.the principle. of employing.a mechanism which will
in- some. manner sense the depletion of the detergent in
the. wash water. and send -out a signal for replenishment,
which signal will cause. a fresh quantity of detergent to
be.delivered to the wash tank.

QObviously. between the. delivery of the fresh charge to
the wash tank.and.the thorough distribution of the charge
there is a lag which is reflected in the signal. Conse-
quently there is apt to be an oversupply. To avoid this it
is customary to anticipate the cut-off signal, as, for ex:
amplé, providing a time responsive drain” upon the ener-
gizing-current for a controlling relay. Such -anticipation
i§ of ‘course’ empirical ‘and"is in no’ wise dictatéd by con-
ditions: Fiurthermore as'a rule: it’ involves-the use of
electronic tubes:ortimers: which: are expensive and-vulner-
ablein'use: ’

The -present invention: works upon a different -principle
from-previous dispensers in'that it utilizes the conditions
in the container. from which the concentrated- detergent
solution -is ‘dispensed- jointly with the- conditions in the
wash tank to.control the replenishing action.. In-response
to-a.signal. from the wash tank a valve is opened and
water is:admitted to the. dispensing container. - This raises
the level.in the.container and at a proper height which
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2
determines the amount that is going to be -dispensed, ‘the
valve is closed and the detergent solution in the ‘amoutit
admitted then runs out'into the wash tank. If thisis mot
enough the valve again opens and the operation s te-
peated until the condition of the wash water is corrected.
There is no «continuous running umntil the -$ignal from ‘the
wash tank signifies sufficiency. Iustead there is ‘4 succes-
sion of small quantities of detergent added until condi-
tions are corrected. In this way oveifeeding fo any ma*
terial extent is impossible. X

Specifically there is provided at'a selected height in the
dispenser container a pair of sensing €lectfodes similai to
those commonly used in the wash ‘tarik; and the two pairs
are connected in parallel in a voltagé divider network
which operates the control relay. Hence both control the
voltage to the relay winding to open and close the y‘ial’vé
repeatedly until the signal voltage to the relay reaches a
threshold valve which caises the ‘control action to cease

The electrodes in the container dre also sensitive to the
detergent concentration and if the detergent gives ot
through inadvertent failure of the operator to maintain &
supply in the container, the container electrodes will be
ineffective to close the valve. Under such condition the
water will continue to run from thé container intd the
wash: tank and proper control cannot be miaintained.

To avoid this undesirable event signal means; both
audible and visual are provided to announte when the
relay is energized and the valve is opén. Ordinarily the
signals are just momentary. If they become continuous
the operator is thereby stfficiéntly warned that more dé-
tergent. material to the container in order fo restore thé
desired control isrequired.

A feature of the invention is the way such signals’ afe
produced. There are various other’ features of the i
vention which will appear from the following descrip-
tion of the embodirment illustrated il the drawings.

Fig. 1 is a sectional elevation of the wash section and
wash: tank and dispensing contdiner of a dish washing
machine embodying the invéntion, together with a dia-
gram of the electrical control system; )

Fig. 2 is & plan partially in section of the dispenser
container and of the electrical parts carried thereby;

Fig::3 is-a fragmentary sectionl of the containéf and
associated parts on line'3-=3 of Fig. 2; and

Fig. 4 is a diagram of the eléctrical system:

A tray of dishes 1 is shown in the wash séction of a
dish: washing machine, on a conveyor which carries’the
tray to-the rinse secticn-on the right (not shown). Waiter
is pumped from the wash taik 2 and delivered forcibly
upon the dishes thiough the spray means 3. An‘overflow
pipe 4- determines the level of the water in tank'2. A
drain board 5°leads the water which is delivered to the
rinse: section by pipe 6 from the rinse section info tank
2, or, as often i§ the case, into anothér tank which over-
flows into the wash tank: In large machines there are
more than one tank-recéiving the rinse water and progres-
sively overflowing ome-into another and eventually into
the wash tank: The rinse water is of coufse hotter than
the wash water and assumes the proper temperaturé’ by
the time-it reaches the wash' tank.

This constant addition of clean water to the wash tank
dilutes the detergent concentration and periodically more
detergent has to be added to the wash water.- This"is
done automatically from a- container 7 disposed above
the wash-tank and delivers through a discharge standpipe
8 into the wash tank.

To detect or sense the conditions both in the wash
tank 2..and in the container 7, each has a pair of closely
spaced electrodes which are adapted to contact the con-
tents and will be conductively bridged by the liquid which
will afford a resistance which will vary inversely with the
alkaline or detergent content of the liquid.
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The electrodes 9 in the tank 2 are suitably insulated
and supported in the wall well below the top of over-
flow pipe 4 so as alway to be immersed in the wash water,
Th.e electrodes 19 for the detergent container 7 are also
§u1tabl_y insulated and secured in the wall of the container
n};horlznntal alinement at a height relative to the stand-
pipe 8 which is important as will now be explained.
‘_YWher.lever.the conductivity of the wash water reaches
a certain minimum degree, it causes a valve to open
as we shall see, to admit -water to container 7. Moré
solid detergent in the bottom of the container is dis-
s,o]vec! and the level of the detergent solution rises in the
contam.er until it reaches the electrodes 10 whereupon
the -Tesistance across the electrodes is reduced and the
water s shut off.  This of course depends upon the deter-
gent concentration in the container, and if the overator
has ?lgowed the detergent to become exhausted, the con-
ductivity will not be sufficient to close the valve, In
such case we shall see that a continuous signal is given.

Thg construction is such that the discharge from the
container 7 does not begin until the inflow of water has
ceased due to the closing of the valve. Then if the valve
is not again immediately ovened an amount of detergent
sq]utlon exactly equal to the amount of water admitted
VE’IH. run out into the wash tank. Thus the effluence is
limited to a definite amount which, as we shall see, is
determined by the height of the electrodes 10, ’

I.n additic_)n to the open top end of standpipe 8 it has
a side opening a certain distance below the end in which
18 secured the leg of a T-shape tubular member 11 the
head of which is disposed vertically. Both the head and
leg are tubular and they communicate, the head being
open at both ends. Therefore liquid in the container can
rise ‘in the head and escape through the leg into the
§tandpipe. The water inlet pipe 12 has its nozzle entered
into t-he tep end of the head of the T-member 11 and the
entenpg stream will therefore be confined by the head
and directed past the entrance to the tubular leg and out
?he other end of the head. It is obvious therefore that
iIf unopposed, the bottom of the leg will determine the
level of the contents. If however a stream of sufficient
fqrce is directed through the head of the T-member it
will impinge upon the surface of the liquid and force it
down into the head below the bottom of the leg and
even to the very bottom of the head. Meanwhile of
course the level outside the head is rising and will con-
tinue to do so until the water is shut off, whereunon the
liquid will again rise in the head and run out of the tubu-
lar leg and side orifice into the standpipe until the natural
level is again reached. The top opening of the standnipe
8 provides a safety discharge whenever the solution level
exceeds the height of the electrodes 10.

1t is the electrodes 10 which determine when the water
is shut off. As shown, they are located in a plane be-
tween the bottom of the leg and the ton of the standvine,
and when the solution rises to that plane it condnctively
bridges the electrodes and the valve is closed. Then the
effluence begins and thus its amount is determined.

The electrical circuit by which this joint control by
the wash water and the detergent solution in the container
is effected is diagrammatically shown in Fig. 4 and also
in Fig. 1.

It is a low voltage system fed by a low voltage trans-
former 15, the output voltage being, for example, twenty
one volts comparable to that of an ordinary domestic
bell-current transformer. This of course makes for a
safe and economical installation.

Wires 16 and 17 constitute the two sides of the supply
line and electrodes 9 and 10 are conmnected in parallel
across the line in series with resistances 18 and 19 which
determine the distribution of the voltage drop in the con-
nection across the line inclnding the electrodes. The
resistance 18 is variable and will be adjusted so that the
drop across the measuring electrodes when the detergent
need of the wash water is satisfied will be slightly less
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4
than that required to emergize the controlling relay to
open the valve. Hence under that condition no water is
being admitted into container 7.

The water pipe 12 has in it a valve 20 which is con-
trolled by a solenocid 21. The valve has a solenoid con-
trolled plunger 22 which is withdrawn by the solenoid
to open the valve against the tension of coil spring 23.
The sclencid winding 21 surrounds a hollow core 24
which is closed at the end remote from the valve to form
a seal and stop for the plunger to strike when the solenoid
is energized. 'This is for the purpose of a signal, as will
later be described.

The solenoid winding is connected across the wires
16 and 17 by wires 25 and 26, the latter including relay
contact 28. Also shading ccils 28’ are provided to adapt
the solenoid valve for A.-C. operation.

The control relay 30 includes the electro-magnet 29
and the contact 28. It is connected across the electrodes
9 and 10 through a full wave rectifier 31, wire 32 con-
necting the rectifier to one side of electrodes 9 apd 10
and wire 33 connecting the rectifier to the other side of
the electrodes. Wires 34 and 35 connect the output of
the rectifier to the opposite ends of the cqil of electx:o—
magnet 29. A cavacitor 36 is connected in shunt Yv1th
the electro-magnet to smooth out the pulsating rectified
voltage. . .

Tt will now be clear how the two pairs of sensing
electrodes jointly control the energization c?f the relay 30
and hence the energization of the solenoid 21 and the
opening and closing of the valve 20. .

Tet it be assumed that the detergent requirement of
the wash water is satisfied. The voltagef drop across
electrodes 9 is comparatively low, the major portion of
the drop between wires 16 and 17 being across the re-
sistors 18 and 19. Under such condition elgctrodes 10
are above the level of the solution in container 7 and
consequentlv have no shunting effect. When the wash
solution is diluted, voltage drop between wires 32 and 33
becomes sufficient to activate the relay and close contagt
28. Solenoid 21 is thereby energized, the plunger 22 is
retracted and the valve 20 is opened and water sta-rts to
flow into the head of the T-member 11. The level in the
container rises with no effluence into standpipe 8 until the
solution bridges electrodes 10, whereunon the drop be-
tween the connections of wires 32 and 33 falls and 'the
relav allows contact 28 to open by the usual soring ac:us)n.
Spring 23 moves the pluneer 22 to valve closing position
and the water is shut off. Thereuoon there is an effluence
from container 7 through the lateral orifice until the
natural Tevel at the bottom of the leg is again reached.

Tt will be seen, therefore, that in operation, there is a
succession of “shots” of a small quantity of detereent
delivered into the wash water until an alkaline condition
is reached where the drop across electrodes 9 is no longer
sufficient to energize the relay and oven the valve. Where
a succession of shots are required the drop across the
electrodes 9 continues within the relay energizing range
and as soon as the level in container 7 falls so as to un-
cover electrodes 10, the electrodes 9 immediately become
effective to reoven the valve and start the water flowing
again before the level in the container reaches its natural
level. Therefore the successive “shots” will be less than
the quantity represented by the difference between the
natural level in container 7 and the level of electrodes
10. Not until electrodes 9 cease causing a signal for
more detergent will the valve stay closed and the solution
in container 7 run out until its natural level is reached.

As above stated and as is obvious, if the detergent
concentration of the solution in the container 7 is too
low, the bridging of the electrodes 10 will not reduce the

. drop sufficiently to open contact 28 and close valve 20,
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In that event the liquid level will rise until it flows into the
top of standpipe 8 and the wash tank will be getting clear
.water instead of detergent. The operator should, of
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course, be apprised of such untoward condition, and sig-
nals for that purpose are provided.

An audible signal is of the buzzer type and comprises
a vibratory reed 40 which is within the influence of the
alternating flux in core 24. Also the solenoid is designed
to be noisy. For example, the tension of spring 23 may
be so related to the attraction of the solenoid that the
plunger will chatter, that is, it will strike against the
bottom of the core at the maximum flux and be slighily
withdrawn by the spring as the flux decays and reverses.
The easiest method of accomplishing this is to reduce the
shading effect of coils 28’.

In addition a red light 41 is connected in shunt with
the solenoid through a suitable limiting resistance, there-
by providing a visual signal.

The circuit is closed by switch 42 when it is desired to
start the automatic dispensing action, which condition is
also visually indicated by a lamp 45 connected across the
line through a current limiting resistance.

As shown, the electrodes 10 are protected by a re-
movable shield and suitable protecting means may also
be provided for electrodes 9.

While the particular embodiment which has been above
described and is shown in the drawings has proven satis-
factory, the invention may be otherwise embodied with-
out departing from its scope as defined in the following
claims.

What is claimed is:

1. Means for controlling the delivery of a replenishing
solution to a processing tank, said means comprising, in
combination with a processing tank, a container for re-
plenishing solution, an inlet pipe for the container, a con-
trol valve for the pipe, a solenoid in control of the valve,

_an electric supply line, means including a relay winding
for connecting the solenoid across the supply line, a set
of sensing electrodes adapted to contact the solution in
the container, a second set of sensing electrodes adapted to
contact the solution in the processing tank, and means con-
trolled jointly by the two sets of electrodes for delivering
voltage from the supply line to the relay winding.

2. Means for controlling the delivery of a replenishing
solution to a processing tank, said means comprising, in
combination with a processing tank, a container for re-
plenishing solution, an inlet pipe for the container, a
control valve for the pipe, a solenoid in control of the
valve, an electric supply line, means including a relay
winding for connecting the solenoid across the supply line,
a set of sensing electrodes in the side wall of the container,
and a second set of sensing electrodes adapted to contact
the solution in the processing tank, a resistor, the two sets
of electrodes being connected in parallel and in series with
said resistor across the supply line to form a voltage
divider network and the relay winding being connected
into said network.

3. Means for controlling the delivery of a replenishing
solution to a processing tank, said means comprising in
combination with a processing tank, a container for re-
plenishing solution, an inlet pipe for the container, a con-
trol valve for the pipe, a solenoid in control of the valve,
an electric supply line, means including a relay winding
for connecting the solenoid across the supply line, means
responsive to the height of the solution in the container
for modifying the voltage delivered from the supply line
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to the relay winding, and separate means responsive to
the concentration of a solution in the processing tank for
delivering voltage from the supply line to the relay wind-
ing.

4. Means for controlling the delivery of a replenishing
solution to a processing tank as defined in claim 3 in
which the said separate means comprise a set of sensing
electredes adapted to be disposed in the processing tank
being connected to the supply line in shunt with the relay
winding.

5. Means for controlling the delivery of a replenishing
solution to a processing tank as defined in claim 4 in
which the electric-energy in the supply line is alternating
current, together with a full wave rectifier in the shunt
connection of the relay winding arranged to deliver direct
current to the relay winding.

6. Means for conirolling the delivery of a replenishing
sclution to a processing tank, said means comprising, in
combination with a processing tank, a container for re-
plenishing solution, an inlet pipe for the container, a con-
trol valve for the pipe, a solenoid in control of the valve,
an electric supply line, means including a relay winding
for connecting the solenoid across the supply line, means
including a set of sensing electrodes in the container con-
nected to the supply line in shunt with the relay winding
for modifying the voltage delivered from the supply line
to the relay winding, and a second set of sensing elec-
trodes disposed in the processing tank and connected to
the supply line in shunt with the relay winding.

7. Means for coentrolling the delivery of a replenishing
solution to a processing tank as defined in claim 6 in
which the two sets of electrodes are connected in parallel,
together with a veltage distributing resistance in series
with the pairs of electrodes in their connection across the
line.

3. Means for controlling the delivery of a replenishing
solation to a processing tank comprising, in combination
with a processing tank, a container for replenishing solu-
tion, a standpipe in the container discharging into the
processing tank and having a lateral orifice, an inlet pipe
for the container directed across said lateral orifice ad-
jacent thereto, a central valve for the pipe, a solenoid in
control of the valve, an electric supply line, means in-
cluding a relay winding for connecting the solenoid across
the supply line, means including a pair of sensing elec-
trodes in the container disposed above the bottom of said
lateral orifice and connected to the supply line in shunt
with the relay winding for modifying the voltage delivered
from the supply line to the relay winding, and a second set
of sensing electrodes disposed in the processing tank and
connected to the supply line in shunt with the relay wind-
ing.
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