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This -invention-relates to the control of solu-
tions such as are used in apparatus for washing
or-treating various articles; and is a continuation
of -my- copending application entitled Electronic
Solution - ControlApparatus,” Serial-"No. 39,640,
filed “June 12, 1948, now Patent. No. 2,621;673.
Like the aforesaid copending appliéation this in-
vention-also has as its primary object the main-
tenance of a body of solution at a predetermined
concentration.~

‘The washing and/or-treating solutions here in
guestion are -generally -of the type employed in
dishwashing machines or in apparatus for clean-
ing bottles, cans; and -other receptacles. Such
solutions'may be either alkaline or acid in nature,
and it is’ inevitable through continued use that
their eoncentrations change; necessitating ~fre-
quent-addition -thereto of-a regenerating medium
to- maintain . them -at - a - predetermined -concen-~
tration -most effective for-the washing, or clean=
ing operations being performed.” When-eitheran
alkdline or acid solution -becomes  weakér during
use, a concentrated regenerating medium must be
added thereto to strengthen thé solution and. re-
store it to the desired concentration; while water
or: & suitable- diluent must be-added to eithér an
alkaline or-acid solution which ‘becomes stronger
during use to weaken and- restore 1t to the des
sired-concentration.

In dishwashing machines;- forr--mstance,-: the

alkaline washing sclution loses- efféctiveness by ’

continued -use--and: ‘the -addition of fresh- rinse
water to the supply of solution contained in ths
machine,. Also, by-way:-of-example; some-acid
solutions may tend-to.become stronger-than-de-
sired after being in use for some time,-and the
regeneration of such acid -solutions is-effected by
the -addition thereto -of “water -or -some--other
diluent to: effect-lowering of -the eoncentration-to
the desired value.- Eléctronic control~apparatus
for governing the.concentration of either-alkdline
or acid solutions are-shown and described-in-my
copending - application;  Serial- No.- 59%;489;" filed
Maiy:2; 1945, now abandoned. ‘

- Ag.brought out at-length:in the aforesaid: co~
pending applications, the additien of a regener-
ating meditm to the supply of solution is prefer-
ably -effected - automatically. - This _is. accom-
plished elasctronically by contrals rendered opera-
tive at the dictation of electrode means contacted
by the selution to effect. transfer of regenerating
medium from a supbly. thereof -to the.reservoir
in which the. solution is -maintained, solely. .in
accordance. with ‘the electrical res1stance of.the
solution.

Chippewa-Falls; Wis:, as=
signor-to The Diversey Corporation =

Application January 25, 1950; Serial No. 140,370

(CL.°137--93)
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The. control.. apparatus of my.. aforesald con
pending. application, now Patent. No. 2,621,673,
was. made, .as.a unit.capable.of béing used with
any. washing .or clearing apparatus. for the con-
trol of the .solution.used.therein,. and emhodied
a.test: cell.through. which. the .solution was cir-
culated .to .have .the. resistance .thereof. detected.
Inthe. case of a dishwashing machine, circulation
of washing solution through the.test. cell is.readily
aceomplished .using the.same. pump .employed to
spray. the.solution upon the.dishes.being washéd.

While. the. provision .of .a-unitary .control.ap-
paratus. had many. advantages,.it. also- had.one
disadvantage. which.resulted.from fhe fact that
the.test.cell nsually. was-located a .distance from
the supply of:solution.being controlled.. Hehce
it. was..inevitable..that. the conceniration. of the
solution:.in the. test. cell- would .not be the same
as.that.of . the. supply. of solution at any one-in-
stant: .during  regeneration..of. the supply.  In
other. words,; during. .regeneration, .there was a
lapse of :time . before the - regenerating: medium
beeame. dispersed. throughout: the supply. of. solu-
tion. and the effects of thus.adding regenerating
medium.to the supply. of :solution .could: be mani-

fested in the test cell...

This lag.or:lapse of timeé usually resultéq in thé
transfer:of .more. than the desived amount of.re-
generating medium to the . supply. of. solution,
causing a. waste of detergents.in the.case of dish-
washing, apparatus; .and gave the effect of in-
sufficient. sensitivity on..the part of the.electronic
confrol instrumentalities.

However, a more serious objection was encoun-
tered whenever the washing machine was turned
off by the operator, at which time the circula-
tion-of washing solution thiough the test: cell of
the-electronic ‘control ceased. If thé controls
were in-a feeding- cycle at- this time, that is, ef-
feeting -transfer of :concentrated washing liquor
to:-the: ;supply of ' washing solution, there  was
nothing: to:stop: the addition::ef the regenerating
liquor:to.the: supply.-of: solution-in the -absence
of~ cirewlation:: of - the- strengthening:  solution
through theitest eell. .Obviously, autematic con-
trok of -the transfer.of regenerating liquid to-the
supply -of solution-is -lost under-the -conditions
outlined.

Accordingly, it is.one-of the:ebjects of this.in-
vention.to. provide an -electronic solution: -control

‘apparatus. whieh. will have conirol over the. con-

centration: of the.supply of solution at all: times;
and-in.which the.time lag inherent in past con-
trols.is eliminated. .

More. specifieally this-invention ‘hgs as one. of
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its objects to provide an improved method of
controlling the concentration of a solution,
wherein, during regeneration, regenerating me-
dium from a souree thereof is introduced in small
amounts into the test cell simultaneously with
transfer of regenerating liquid to the supply of
solution being controlled. When regenerating
liquid is introduced simultaneously into the test
cell and the supply of solution substantially in
proportion to their respective volumes, the time

lag hereinbefore referred to may be entirely

eliminated; and the test cell will be able, more
or less, to anticipate changes in concentration of
the supply of solution during regeneration even
though circulaticn of solution through the cell
should cease.

Hence, the control of regeneration by the
electronic solution control apparatus is not de-
pendent upon the functioning of the washing
machine, or other device with which the control
apparatus may be used. The feeding of regen-
erating medium always will be interrupted when-
ever the small quantity of regenerating medium
introduced into the test cell has restored the $0-
lution therein to the desired concentration,

While the regenerating medium may be fed
simultaneously to the test cell and the reservoir
containing the supply of solution in proportion
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to their respective volumes, a slight excess of the .

regenerating medium preferably is fed into the
test cell to cause it to interrupt regeneration pre~
maturely and temporarily, that is, well before the
supply of solution has been completely regener-
ated, and for a period of time corresponding to
the afore-mentioned time lag in the circulatory
system for the cell. During this interruption, the
regenerating liquid charged into the reservoir
has a chance to mix with the solution being con-

30

trolled and to disperse itself therein; ang re- .

generation will be resumed after a brief interval
in consequence to the replacement of the stronger
solution in the test cell by weaker solution from
the supply. In this ‘manner, regeneration may
be interrupted several times before the concen-

tration of the supply of solution has been fully

restored, so that a complete regenerating cycle
may comprise a number of short feed cycles
rather than one long feed cyele which is apt to
result in overfeeding.

In solution control apparatus of the type in |

auestion, and especially for use with dishwash-
ing machines and the like, it is customary to
provide the apparatus with a regenerating vessel
in which dry or powdered washing materialg are
deposited. It is necessary to dissolve these chem-
icals by the addition of water to the regenerating
vessel. This forms a concentrated regenerating
liquid in the vessel which overflows the same and
is transferred to the supply of washing solution
in the machine whenever water is introduced
into the regenerating vessel. These dry or pow-
dered washing materials have a tendency to form
a hard cake in the renegerating vessel, and it has
been nhecessary to subject the materials to a
needle-like stream of water during regeneration
to aid in cutting into and dissolving the caked
material in the regenerating vessel.

During regeneration, however, the force of the
needle-like stream of water introduced into the
regenerating vessel frequently resulted in con-
siderahle splashing of the concentrated chemical
solution over the apparatus and the machine
upon which it was mounted, and both soon be-
came unsightly. Also, such splashing involved
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waste of washing materials, which, of course, was
highly objectionable,

In addition, if the washing materials in the
regenerating vessel contained high foaming in-
greaients, the needle-like stream of water intro-
duced into the vessel resulted in such agitation
a5 10 cause the vessel to overflow with suds,
thereby creating an extremeiy messy condition.

Accordingly, it is another object of this in-
vention to provide a solution control apparatus
of the character described in which spiashing
and foaming of materials in the regenerating
vessel is minimized or largely eliminated.

More - specifically this invention provides a
novel agitator cup through which water is in-
troduced into the regenerating vessel and by
which splashing and foaming of liguid in the
regenerating. vessel is minimized. This cup has
a small orifice in its underside to dirsct a needle-
like stream of water downwardly into the regen-
erating vessel, and it is so fixed with respect to
the vessel that the orifice is above the overfow
level of regenerating liguid in the vessel to pre-
vent clogging of the orifice, while an annular side
wall on the cup concentric with the orifice pro-
trudes below the overflow level into the regener-
ating liquid to eliminate splashing and foaming
of the liquid.

With the above and other objects in view which
will appear as the description proceeds, this in-
vention resides in the novel construction, com-
bination and arrangement of parts substantlally
as hereinafter described, and more particularly
defined by the appended claims, it being under-
stood thai such changes in the precise embodi-
ment of the hereindisclosed invention may be
made as come within the scope of the claims.

The accompanying drawing illustrates one
complete example of the physical embodiment of
the invention constructed in accordance with the
best mode so far devised for the practical appli-
cation of the principles thereof, and in which:

‘Pigure 1 is a somewhat diagr ammatlc side ele-
vational view of a dishwashing machine illus-
trating the-application of the solution control
apparatus of this invention thereto, part of the
control apparatus being broken away and shown
in section and the entire dishwashing machine
being shown in cross section:

Figure 2 is a cross sectional view through the
control apparatus taken along the plane of the
line 2—2 of Figure 1; and

Pigure 3 is a sectlonal view of the control ap-
paratus taken along the plane of the line 3—3
of Figure 1.

Referring now more particulariy to the ac-
companying drawing in which like numerals in-
dicate like parts the solution control apparatus
of this invention, generally designated 5, is shown
as being mounted on the top of a dishwashing
machine 6. Inasmuch as the control appraratus
may be used to control a variety of different solu-
tions, either alkaline or acid, the dishwashing
machine shown is merely for purposes of illus-
tration.

The washing machine 6 may be of conven-
tional construction and has upright zide walls 1,
2 top wall 8, and g bottom wall 8. At least one
of the side walls is generally made movable to
provide for loading and unloading of the washer.
A supply of washing solution 19 is maintained
in the hottom of the washer to a predetermined
depth as determined by the height to which a
drain Il ‘projects up from the bottom wall of
the washer.
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- Dishes:Joaded:intoi-the: machine: for -washing
are-adapted:-fo; have swashing:soluticn fonesfully:
sprayed: theresncby: means:-of: horizental: spray.
pipes: A3 pnd {4 nearthe fop and batbtomiof-the:
washer:respectively.:: The: pipes {3 have-a series: 5
ofzsmalk-diameter -apertures:in their -undersides.
to spray water downwardly on the disheés;zand
the pibes=14 haye similar apertures:in:their fop
sides:to:spray waters anwardly: onto:the.dishes:s
The:shray pipes-43 and (4 connect with teaders: 10
i 6; inko; which ,the: washing: solution.is:eonducted.
by means -of :a spump 4T driven: by:-an: électrie:
mator:48; The:inlet:19-0of-the. pump;-of-course;:
is:communicated with the:reserveir: provided by
_ the:battom of the washing tank:through an inlet:

pipe:20:and the outlet:of the: pump: connects thh.

the:headets 16 through 'a pipe:21i:

A second:setof -uppen: and lower -spray: pipes:
23 and 24 respectively: may.be provided:fon rings:
ing the washed.dishes:and thesespipes are pref-: £
erably:interleaved: beiween the pipes ¥ and {4
and.supplied with:fresh:water: through-headers:
25 ponnecting with a: fresh:water:supply line 26

After-a batch of dishes has been:washed v the.
machine;.the pump -1 is stopped’ by: epening: thee:.
motor switeh 2&;and.fresh rinse water is'fed -inty
the: rinsing: pipes 22 and: 24 under-the.eontrol of -
a -valve,:not-shown,;so-as. to.rinse the -washing
solution: from-the dishes::

The rinse water-used-at the end of-each: washs;
ing: operation falls inte:the: reserveir at,the. bots
tom:-of ~the washing:tank;:and: mixes: witht the.
supply: ofsolution |8 :causing :dilubion:; theres
If: this: diluted washing: solution -si pumped:into.
the spray pipes: |8 and:14 inia subseguent washs:
ing:cyele withoul:having: beerrregenerated-hy: the:
addition of: suitable; defergentssimrconcentrated-
form:theretoy it willi be-appareni:that the:washs:
ing solution will: haxe: ingufficient: cleansing @~
tion to: satisfactorily: complete: the:next washing.
cycle:: Hence;i concentratedcwashing smaterials’
preferably:in diquid- formymust be-added to:the:
supply: efzsolution A9 from: time: to: time. to-bring:

_the: solution: hack-tosthe: broper: eoncentration o

degree of effectiveness. The:regenerating devica: 45

28 of-this inventien:performs-this: ﬁunctmn ‘aubo-

matically. -

The: regenerating: deviee 2&’ isa umt separate'
fromythe: washing machine: and may: be:mounted:
directly: - upon-the-top-wall 8 of-the..washere-as
illustrated. It comprises.a tank:3¥:having upsq:
righty. side walls: 31, -a bottom. wall 32, and -a dex
tachable cover 23 which not enly- serves:to.cover:
a.-portien  of - the-tank:af. one:-end :thereof but
which: -also- has- the -eleetronic -control deviee (34
mounted.-thereon.:. Serews 358 detachablyheld:the:
cover-in place-onihe front end.of the tank 30,

The: electronic. contrel device:34: :contains .an.
electrical: system:-such as: that: shown . and de~
scribed:: in., my.
2,621,673 or--copending .-applieation.:Serial. :No.r
591,489, now abandoned and.is.adapted-to.controk
the.ener tien-and- de-energization.of an:elec~
tromagnetic.valve 38-in-a water supply line 37 tor

[
<

35

effect initiation. and. terminadion:ef regeneration,: " 65.

respeetively,.of -the supply: of solution4 0. -

The: tank 32 is. provided.with. a- pamtltmn;waﬂ-,,
38-:which:. extends  ensirely -aeross-the- forward
-covered-end of the tank tecdefine a regenerating:

vessel: 46 the uncovered- rear:-portion -of:the: 7o,

tank.. While' the: partitiom:wall: 38 extends vp~
wardly:-te -the undersida: of: the: cover;:it: has-a.
series-of-apertures 41 therein: spaced-from:.;one:
anoether and eentered-along a horizental line lo~
cated -at:an.elevation, above-the bottom. of.: the. 15

40:
of_the_tank_therebetween... A.coupking.element

-afore-mentioned. : Patent-; No.. gq. . el
' materials” therein, | The force.of .the.stream. of.

6’ '

tank:: corresponding - to.: approximately - thuee=
quarters-the . depth of: thetank. Henge, upon the:
addition ,of : water: to. $he-regenerating- vessel.40;
it .will ‘be apparent-that: the:liquidilevel in: the:
regenerating. vessel-will ber maintained-at:a pre~-
determined: depth :corresponding -to-the: location:
of; the: apertures:44-in the partition wall 38;-and
that .Hauid.-in. the -regenerating: vessel -may:-he:
caused: to .overflow-the;-partition. wall and: enter
the.forward portion of.the fank:-

The: regenerating.vessel is-adapted-to.econtain:
aconcentrated: regenerating medium; in-a .dvy:
or.powdered state,.and.regeneration of the.wash-;
ing.solution-f0 is-adapted:to he-effected by-forms:

. ing & congentrated. solution-in the.regenerating.

vessel. and: causing.dhe -concentrated- liquor 4o
overflow..into a.mixing chamber-43 under:the:
covered. portien: of the. tank -ab.its.front..end:
The.mixing: chamber-42. is. formed partly by the:
partition.wall 38;and by.a second:partition .wall:
44, extending: rearwardly. across.the:front por~
tion, of .the, tank and.connecting with. the.parti-.
tion. wall 38 at.suhstantially right. angles theyetor:
Hencee,. the paxtition, wall :44. caoperates:with.the.

- wall.38.1to also-provide.a lest receptacle:or.cell:
- 45, the chamber and cell both. being adjacent: to:

the.front.of the regenerating vessel 490 andhavmg
the wall 38 common.thereto.
Water is.introduced into. the revener&tlng ves-

. sel to.form a.concentrated: washing liquorsthere~.

in . hy means.of «a.novel, agitator. cup: 41. carried.
on. the inner. end.of. 2 nipple. 48. just:rearwardly:
of .and beneath. the.cover.33..0f: the:$ank.. The
nipple extends forwardly: through: a relatively-
close fitting aperture -in . the..partition.. wall..38.
across the space.aboye the mixing chamber-43 to
haye its.front.end pLoj,ect_ through the frl—',om;.“wall‘
of_the tank, to.whigh .it is.fixed as.by.a pair.of .

nuts. 56 threaded. onto..the.forward .end: of. the.

nipple and clamping the upright. front. wall. 5{:

517 may. be,employed. to. connect. the. water: sup=~:
ply.line 37 with_the forward threaded end of the
nipple so as to_enahle waber. to. be.introduced in-:
to. the regenerating. vessel through. the:nozzle -or

-agitator cup WheneveL thﬁ elﬂctromagnetlc -‘valve:

36 is opened.

The nazrle_or. agitator. cup..81. of -this. inven-:
tion has an: inlet. 52 into which the,inner-end.-of,
the. nipple: 48’ is. threaded,.and is;provided with. a.

* downwardly extending annular skirt 53 formed as.

part of the body. of the:eup... The lower-end-por-
tion. of the skirt. projepts. downwardly. sufficiently.
far. as to bé. immersed in. the. regenerating, liquid:
in, the_vessel 40.. A -relatively: small.orifice - 54:

" connecting with the.inlet 52 opens.into: the.upper.

portion of the_ skirt. §3;.cenfrally thereof, and is.
adapted to.-direct. a. needle-like. spray..of water:
downwardly. through .the. skirt. and. inta. the re<
generating. vessel to dissolve:the.dry regenerating,

water injected into. the vessel also.tends:to break
up., caked . material. therein and. facilitate. the.
formation of a concenfrated regenerating liquor.
in the vessel.”

The particular. construction and placement. of-
agitator cup or nogzle 47 results.in. substantial
improvement in the operation of the solution. eon=:
trol apparatus of this invention, One-advantageris
ohtained. by. reason. of the faet. that the-nazzle-is:
mounted in, such a position relative to, the:level.of-
liquid: in, the.regenerating. vessel that-the-orifice:
54.is maintained a. slight distance above-the liquid:
level..and,. henee. will: net: become::clogged: -with:
dried- alkaline washing:materials. - Another: ad-
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vantage is that the depending skirt 53, being
immersed in the regenerating liquid, prevents
splashing of the regenerating liquor onto the so-
lution control apparatus and, in fact, over the
washing machine itself, thereby obviating the
need for frequent cleaning of the mechanisms.
Whenever the electromagnetic valve 36 is
opened to cause water to be injected into the re-
generating vessel through the nozzle 41, the
concentrated washing liquor in the vessel over-
flows into the mixing chamber 43 through the
apertures 41 in the wall 38. The concentrated
washing liquor thus transferred to the mixing
chamber discharges into the reservoir of the
washing machine through a drain fitting 56 in
the bottom of the mixing chamber. The drain
fitting - 56, of course, projects downwardly
through an opening in the top wall 8 of the wash-
ing machine, and has a length of tubing 57 con-
nected therewith to conduct the concentrated
liquor and the overflow of solution from the test
cell to one side of the washing zone and down to

the supply of liquid in the reservoir of the ma-.

chine. This prevents the concentrated washing
liguor from falling onto the dishes or other
articles being washed.

As stated, regeneration can take place only
upon energization of the electromagnetic valve 36.
This valve is controlled by the electronic control
device 34 mounted on the cover 33 of the appa-
ratus, and the electronic control device is ren-
dered operative and inoperative in consequence to
changes in the electrical resistance of the wash-
ing solution I8 brought about by changes in its
concentration.
by rinse water weakens the solution and in-
creases its electrical resistance; while strength-
ening of the solution, as by the addition of a re-
generating medium thereto, decreases its elec-
trical resistance,

The electrical resistance of the washing solu-
tion 10 is detected in the test cell 45, which is
adapted to hold a measured sample of the solu-
tion. For this purpose solution from the supply

10 is circulated through the test cell by means of .

the pump [1. A branch pipe 58 joined with the
outlet of the pump (T in any suitable manner, as
by connection to one of the upper headers 186,
connects with an anti-siphon spout 59 fixed to
the front wall 5f of the tank 30 and directed
downwardly toward the open top of the test cell to
deliver solution thereto. Hence, the pump {7 will
cause the test cell to be filled with washing solu-~
tion from the supply {0 to a depth corresponding
to the height of the partition 44 separating the
cell from the mixing chamber 43, without danger
of the solution in the cell being siphoned back
into the pump whenever the same is shut off. So~
lution overflowing from the test cell, of course, en-
ters the mixing chamber 43 for return to the res-
ervoir of the washing machine by. the tube 57.
Hence, the circulation of solution through the
test cell and the tube 57 in this manner has the
effect of continuously washing the tube, prevent-
ing any build up therein of concentrated washing
liquor as would be the case if the tube was used
solely to conduct the regenerating liquid into
the reservoir.

- Referring to Figures 1 and 2, it will be noted
that the partition wall 44 has a height such as to
maintain the level of solution in the test cell
slightly beneath the level of regenerating liquor
in the vessel 40. Stated in another manner, the
partition 44 does not extend upwardly quite as far
as the level of the openings 41 in the partition

Dilution of the washing solution -«
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wall 38 so that the solution circulated through the
test cell cannot run into the regenerating vessel
49 through the two openings 41 which lie directly
above the open top of the test cell; while at the
same time, these two openings are adapted to

direct overflowing regenerating liquor toward the
test cell.

It is one of the features of this invention to
divert a small metered amount of regenerating

10 liquor .into the test cell whenever regeneration

is taking place.. For this purpose, a trough 6i
is fixed to the cell side of the wall 38 to catch
the regenerating liquid which flows through the
apertures above the test cell and to direct such
liquid into the mixing chamber 43. A small
aperture 62 in the bottom of the trough, however,
enables the desired small amount of the regen-
erating liquor to flow into the test cell to-raise
the concentration and consequently lower the
resistance of the solution therein.

From the description thus far, it will be seen
that, during regeneration, regenerating liquid is
simultaneously fed into the test cell and the sup-
ply of solution in the washing machine. Ac-

rcording to this invention, the amount of regen-

erating liquid diverted into the test cell through
the aperture 62 during regeneration should bear
a predetermined relationship to the amount of
liguid fed into the mixing chamber for delivery
to the reservoir of the washing machine. This,
of course, is determined by the size of the aper-
ture 62, and with a minimum amount diverted
into the test cell, the amounts fed to the cell and
the reservoir should be substantially proportional
to the volumes of the cell and the solution in
the reservoir, respectively. Such proportionate
feeding of regenerating liquor into the cell and
the mixing chamber causes the concentration of
solution in the test cell and the supply 18 to
increase substantially uniformly, but with the
increase of concentration of solution in the cell
leading slightly the corresponding increase of
concentration in the supply of solution, by reason
of the more direct transfer of regenerating me-
dium into the test cell.

Preferably, however, the aperture 62 is made
large enough as to cause a slight excess of re-

generating liquor to be: diverted inte the test

ce%o effect strengthening of the solution there-
inAvell in advance of the corresponding increase
in concentration of the solution in the reser-
voir of the washing machine, for a purpose to
be described shortly,

The electrical resistance of the solution in the
test cell is detected by electrode means 64 which,
in fact, forms a part of the elecironic control
device 34. The electrode means may comprise
a pair of electrodes or a single electrode as shown
and explained at length in the aforesaid co-
pending application, now Patent No. 2,621,673.
In any event the electronic control device 34
functions at the dictation of the electrode means
to. cause opening of the electromagnetic valve
36 whenever the electrical resistance of the so-
lution in the test cell indicates that the solution
is- weaker than desired; and causes closing of
the valve 36 upon return of the solution to the
desired concentration. Thus when the solution
in the test cell is weaker than desired the electro-
magnetic valve is caused to open and effect initia-
tion of regeneration of the solution by the trans-
fer of regenerating medium from the vessel 40
to the supply of solution 10 in the washing device
and to the test cell. Such feeding of regen-~

- erating medium simultaneously to the cell and the
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«supply 0:'will: continue: until.the electridal-re-
«sistance: of rtheé: solutioneirculating ‘through’the
ftest «cell and.:detected by the :electrode .means
«therein: indicates that the:solution: in the::cell
-hasg:‘been restored to:the-desired ‘concentration;
“and-the:electromagnetic valve -3§:is 'then eaused
to-close by means- of the:electronié:control device
34t the-dictation of the elettrode means.. .

= If-the regenerating medium is:fed to the-cell

~and-the ‘supply of solution in:.igmounts propor-:

-fional-to ‘their-respective -volumes; it. is-possible
-that-complete regerieration may comprise assingle
comparatively long feed-cycle. --However; a.slight
‘excess- of -regenerating- medium preferably is fed
rinto-the -test -cell,as stated hereinbefore; so-as
to-deliberately -cause - regeneration to-be: inter-
irupted: prematurely. by the :electronic «control
‘means. - This: is' done-to--establish- & time inter-
val -during- which the-regenerating medium, al-
ready -mixed- with the overflow of solution ‘from
:the test-cell, can further admix with' and become
-dispersed -in:- the - supply.:of-solution, - . Obviously,
:regeneration ‘is- resumed. as-soon- as weaker solu-
stion -from-the supply has replaced the stronger
.sotution in-the test cell;-at- the dictation -of-the

-eleetrode means in. the-cell.

-:In-this- manner; -complete regeneratlon -of the
supply of-solution may comprise several relatively
-short feed .cycles, rather-than-one comparatively
“long - feed .cycle which- might-result in -overfeed-
-ing-of regenerating medium.to.the.supply before
regeneration. is-terminated by the electronic con-
trol device at:-the.dictation.of the:electrode means
-in+the-test:cell,

+ One of the advantages:of. simultaneously feed-
-ing -regenerating -liquid-into -the test -eell- and
:the-supply. ofsolufiion: in-the manner--deseribed
+is: that-it-enables far- more.-accurate-control .of

-the.: concentration--.of “the - solution . than : wa
vhitherto .-possible. - This - -desirable result

-achieved by :the. elimination of. any. time- lag

“which-occurs when the-concentration of the-solu-~
.tion in the test.cell is increased-only by. the ad-

~dition -of -regenerating - medium to -the -supply

“of solution.

.. Another. highly: 1mportant advantage whlch is
>gamed by -shmultaneously feeding - the regener-
-ating .medium-into the test cell and .the supply
of- .solution accordlng to the method described,
_is that-the. solutlon control apparatus is enabled

may - have--been.- stopped during - & regenerabing
.cyele. - ‘With-the pump- ‘shut off, it: has been im-
-.possible .in..the..past..to - terminate  a .previously
«started - regenera.tmg cycle, . and . regeneratxon

could continue- indefinitely. until -noticed by. an’

.operator of the machine,.or until the pump..had
been restarted- to. again -circulate solution from
the supply- to the test cell.

.The provision of a.mixing ‘chamber 438. into

whlch Both- the -solution -from - the test -cell and
the- ~J:egenerat1ng .medium. overflows’ is. also-a
hxghly 1mportant feature of the apparatus ‘of this
1nvent10n, but-this feature-is shown: and ‘claimed
in my aforesaid copending Patent No. 2;621;673.
.It.is .sufficient..to note that the premixing ‘of
regeneratmg ‘medium with:the ovérflow of .§olu-
“tion..from the tést cell effécts much more rapid
dlspersmn ‘of ‘the regeneratmg ‘medinm throigh-
- out the body of solution in.the reservoir of the
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-to function- pr@perly even .though the pump {7

:10

sapparent to those:skilled in-the: art.:that -this
“hvention provides. g -solution control apparatus
-which: will: operate i an:improved manner to
effect highly accurate control of the concentra-
tien. of:: a:solubion; while - positively. precluding
Hfrmaway” regeneration::of -the selution-heing
‘controlled. . It iwill::also be: apparent.-that the
provision:.of ~the ‘nozzle or:agitator: gup.sof  this
.invention :eliminates the objectionable splashing
‘of 7 .regerderating -medium' over: the- apparatus
‘whielr:was hitherto -exXperienced, -along-with. the
‘¢logging of the small orifice’of the nozzle,

TWhat I-claim as my invention: is:

i ;- Unitary:- solution: control apparatus:.of .the
-character-deseribed, comprising ;- a ftank having
~arbottom wall and upright side walls;. means de-
fining a-ixing compartment in-one portion of
ithe tank vhaving . an. outlet  in. a: lower portien
-thereof ~connectable: with: & supply of selution
which requires - regeneration:from:-time 0 time;
meghs: in-the tank-defining g testing irecepiacia
-adjacent ."to :said - mixing - -compartment - -and
gdapted:- to: receive+ solution :from the supply
tbHereof; -an -overflow. connection: -hetween::the
testing receptacle..and the mixing compartment
:whereby-.solution delivered- to--the testing: re~
~ceptacle fills:the same: to a predetermined: level
-and overflows into the mixing -compartment.for
-return: $o :the solution supply; means defining a
-regenerating ‘'vessel:in said tank adjacent to the
-testing receptacle -and-the!mixing rcompariment
adapted to-contain a-regenerating liguidy means
“providing- an.-overflow -conneetion betweenisaid
‘vessel:and themixing-compartment at a- higher
Jever: than-that of -the solution in:the testing
-receptacle whereby liquid delivered to the.regen-
erating vessel fills the:same- fo’ said: higher. lever
.and.-overflows into.-the ‘mixing compartment;
-gnd:a trough on the-tank below:the level oi-the -
overflow connection between the vessel .and the
“mixing compartment: :and -outside .the -vessel to
reeeive: the overflow -from -said vessel, 2’ portion
‘of: said: trough-being akove the testing receptacle
andhiaving a-hole therein for.diverting into the
testing receptacle: a -relatively-small -proportion
.of:the liguid- which overflows: from -the regener-
atmg vessel. |

L2 Unitary © solution - .eontrol apparatus of -the

fch.aracter described,-comprising ;- a-fank having
a.bottom wall-and. upright-side: walls; means
~defining g:mixing- compartment .in one portien

- .of .the tank, said mixing:compartment having.an

65 !

60

B85¢

704

.machine,- and- hence-has the -effect of. makmg‘ '

-the- electronic -eonfrols meore- sens1t1ve and. ag-

scurate.
-~ From:the foregoing descrlptlon taken together

s -with -the secompanying drawing it will-be-readily

outletiin a-lower portion -thereof. from which
‘solution may-flow to g supply thereof which re-
iguires. regeneration from  time-to -time; . means
“inr the tank defining a testing-reeeptacle.adjacent
to-said mixing compartment-and through which
-sohution: from: the- supply:thereof. may be -cir-
«culated past: electrical .detecting means therein
swhich -govern-the operation..of -electrical control
snstrumentalities; :an. .overflow.. connection --be-
tween the testing receptacle :and the mixing com-
~partment whereby sclution delivered to.the test-
~ing-receptacle fills:the:same fo a predetermined
leveland overfliows into the. mixing compartment
‘for-return-to-the.selution. supply;: means defining

.o yegenerating -vessel-in. said .tank: adapted -to

-contbain. a regenerating. Hauid; means.providing
~an -overflow -connection-hetween. the regenerat-
ing =vessel--and the mixing -compartment:at.-a
vhigher .. level -than that..of . the. solution -in -the
-testing  reeeptacle whereby: liguid delivered to:the
‘regenerating vessel fills-the-same. fo-said. higher

+level and-overflows into the mixing compartment;
5

‘means-on the:tank for diverting into-the testing
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receptacle a relatively small proportion of the
regenerating -liquid which overflows from the
regenerating vessel at the dictation of said elec-
trode means.

3. Unitary solution . control apparatus of the
character described, comprising: a tank having
a.bottom wall and upright side walls; means
defining a mixing compartment in one portion
of the tank having an outlet in a lower portion
thereof connectable with a supply of solution
which requires regeneration from time to time;
means in the tank defining a testing receptacle
adjacent to  said mixing compartment and
edapted to receive solution from the supply
thereof; an overflow connection hetween the test-
ing receptacle and the mixing compartment
whereby solution delivered to the testing recep-
tacle fills the same to a predetermined level and
-.overflows into the mixing compartment for re-

turn to the solution supply; means defining a &

regenerating vessel in said tank adjacent to the
mixing compartment and into which water is
adapted to be introduced to form regenerating
liquid; means providing an overflow connection
between said vessel and the mixing compartment
at a higher level than that maintained in the
testing receptacle whereby liquid introduced into
the regenerating vessel fills the same to said
higher level and overilows into the mixing com-
partment for addition to the supply of solution;
a substantially cup-shaped nozzie through which
water is adapted to be introduced into the regen-
erating vessel; and means mounting said nozzle
on the tank over the regenerating vessel and
in an inverted position with its open end facing
downwardly and extending jnto the regenerating
vessel a distance beneath the level of liquid which
is maintained by said overflow connection be-
tween the regenerating vessel and the mixing
compartment.

4, In an automatic solution conirol apparatus
of the type comprising a test cell through which
solution from g supply thereof spaced from the
test cell may be constantly circulated, detecting
means in said test cell responsive to a character-
istic of the solution that varies with its concen-
tration, and a regeneration vessel from which
concentrated medium is transferred to the supply
of solution at the dictate of the detecting means

in the test cell, means for accurately regulating -

the transfer of concentrated regenerating me-

dium to the supply of solution, said means com- -

prising: means for diverting into the test cell a
portion of the regenerating medium leaving the
regenerating vessel during regeneration so that
concentrated regenerating medium will be fed
to the test cell to raise the concentration of solu-
tion in the test cell to the desired value at least
as soon as said value is reached in the supply

thereof, and regeneration will be stopped even:

before the fully regenerated solution from the
supply thereof reaches the test cell.

5. In an automatic solution control apparatus
of the type wherein solution from a supply there-

of, the concentration of which is to be maintained.

at a predetermined value, is constantly circulated
past detecting means responsive to a character-
istic of the solution which varies with its concen-
tration, and concentrated regenerating medium
is added to the solution at the dictation of said
detecting means to maintain the solution at said
value of concentration: means defining a regen-
" erating vessel for holding a supply of concentrated
regenerated medium, said vessel having outlet
means through which such medium leaves the
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vessel to be fed to the supply of solution; mears
defining a test cell adjacent to the regenerating
vessel, in which the deétecting means is located
and through which solution from the supply
thereof may be constantly circulated for detec-
tion of said characteristic thereof, said test cell
being adapted to be located at a distance from
the supply of solution so that some delay might
occur bhetween the time when - regenerating
medium leaves the regeneration vessel and the
detection of the consequent increase in solution
concentration at the test cell; and means defin-
ing a restricted communication between the out-
let means of the regeneration vessel and the test
cell for diverting a small portion of concentrated
regenerating medium flowing ocut of the regen-
erating vessel during regeneration to the test
cell, so that the concentration of the solution in

-the test cell at any instant is substantially equal

to that which will obtain at the supply of solu-
tion when the medium leaving the regenerating
vessel at that instant is mixed with the supply.

6. An automatic sclution cocntrol apparatus of
the type in which solution from a supply thereof
is circulated past detecting means responsive to
a characteristic of the solution which varies with
its concentration and concentrated regenerating
medium is added to the solution at the dictation
of said detecting means to maintain the solution
at a predetermined concentration; said apparatus
comprising: a tank; an upright partition wall in
said tank defining a regenerating vessel occupy-
ing a portion of said tank at one side of said wall
and in which concentrated regenerating medium
may be stored and out of which it is caused to
overflow across said wall a substantial distance
above the bottom of the tank at the dictation of
the detecting means; a second upright partition
wall in said tank at the other side of and lower
than and intersecting said first designated wall
and cooperating therewith to define a mixing
compartment having an outlet at its bottom and

‘a test cell having the detecting means therein

and having an inlet through which solution from
the supply thereof may be constantly introduced
for circulation past said detecting means and an

‘overflow outlet into the mixing compartment

across said second wall at a level below the outiet
from said regenerating vessel; said first desig-
nated wall being common to the test cell, the mix-
ing compartment and the regenerating vessel;
and a troughlike duct adjacent to said first desig-

‘nated wall at said other side thereof and below

the level of said outlet thereacross and extending
across said second wall to receive concentrated

-medium flowing out of the regeneration compart-

ment and conduet it to the mixing compartment,

-said duet having a restricted outlet in its bottom
~above the test cell to divert into the test cell a
‘small proportion of the medium leaving the re-
-generating vessel so that if circulation through
“the test cell is interrupted such flow of regenerat-

" - ing medium will not continue beyond 2 point cor-
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responding to g predetermined solution concen-
tration. B
7. An automatic solution control apparatus of

“the type in which solution from a supply thereof

is circulated past detecting means responsive to
a characteristic of the solution which varies with
its concentration and concentrated regenecrating
medium is added to the solution at the dictation
of said detecting means to maintain the solution
at a predetermined concentration, said apparatus
comprising: a tank; a first partition in said tank
defining a regenerating vessel on.one side of the
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partition for holding a supply of concentrated
regenerating medium and a premixing chamber
on the other side of the partition, said regenerat-
ing vessel having an overflow outlet across said
partition, into said premixing chamber, at a level
spaced above the bottom of the regenerating ves-
sel so that during feeding of concentrated regen-
erating medium at the dictation of the debection
means such regenerating medium debouches from
the regenerating vessel into the premixing cham-
ber, said premixzing vessel having an outlet at its
hottom connectable with the supply of solution;
a second partition in said tank defining & test
cell on one side thereof, said premixing chamber
being on the other side of said second partition,
said test cell having the detecting means therein
and having an inlet connectable with a source of
solution being constantly circulated from the
supply thereof and an overflow outlet info said
premixing chamber across said second partition
at a level below the outlet of the regenerating
vessel so that solution circulated through the
test cell past said detecting means will combine
in the premixing chamber with concentrated
regenerating medium being added to the supply
to premix the same; and a duct below the outlet
of the regenerating vessel and into which the
same debouches, said duct having a restricted
outlet into the test cell for diverting a portion
of the concentrated regenerating medium leav-
ing the regenerating vessel into the test cell to
increase the concentration of the solution therein
above that which would normally obtain, so that
in the event of interruption of circulation of solu-
tion through the test cell regeneration will be
halted before the solution at the supply becomes
excessively concentrated.

8. Solution control apparatus of the character
described, comprising: means defining a collect-
ing chamber having an outlet through which
solution may return to a supply thereof which
requires regeneration from time to time; means
defining a solution testing receptacle alongside
the collecting chamber and through which solu-
tion from the supply thereof may be constantly
circulated past electrode means for detecting the
electrical resistance of solution in the receptacle;
means communicating said collecting chamber
with the testing receptacle at a level spaced a dis-
tance above the bottom of the receptacle so that
solution delivered to the receptacle will fill the
same to said level and will overflow into the col-
lecting chamber for return to the supply of solu-
tion; a regenerating vessel alongside the collect-
ing chamber; means communicating said vessel
with the collecting chamber at an elevation
spaced a distance above the level at which solu-
tion is adapted to be maintained in the testing
receptacle so that liquid delivered to the regen-
erating vessel will maintain the same filled and
will overflow into the collecting chamber; and
means for diverting a relatively small proportion
of the overflow of regenerating liquid from the
regenerating vessel into the testing receptacle.

9. In apparatus of the character described: a
regenerating vessel having bottom and upright
side walls: outlet means for said regenerating
vessel spaced a distance above the bottom wall
thereof -and by which a predetermined level.of
liquid may be maintained in the vessel; means for
introducing water into the vessel to dissolve solid
regenerating materials therein to thereby form a
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concentrated liquid for use as a regenerating me-
dium, said means comprising an inverted cup-like
nozzle having a body portion provided with an in-
let connectable with a water supply line and hav-
ing a small orifice connecting with said inlet and
opening through the underside of the nozzle body
at the center thereof to provide a discharge port
through which water may be forcefully dis-
charged downwardly in the form of a fine needle-
like jet, and an imperforate tubular skirt on the
nozzle having its upper portion closed by the noz-
zle body and its open lower portion projecting a
distance below the body substantially concentric
with said discharge port thereoi; and means
mounting said nozzle in fixed relation to the re-
generating vessel with the open end of the skirt
thereof projecting downwardly into the vessel a
distance beneath said outlet means and with the
discharge orifice so located with respect to the
outlet means that the discharge orifice will be
maintained a distance above the level of liquid
in the vessel to minimize clogging thereof by said
liquid while the lower portion of the skirt will be
immersed in the liquid contained in the vessel to
largely preclude splashing of the liquid by the
force of the jet of water discharged thereinto
from the nozzle.

10. The solution control apparatus of claim 9
wherein said mounting means for the nozzle com-
prises a2 nipple fixed with relation to the vessel
and connected with the inlet of the nozzle, said
nipple leading to the exterior of the vessel to pro-
vide for connection of the nozzle with a water
supply line at a point remote from the regenerat-
ing vessel.

11. An apparatus of the type having electrical
control instrumentalities for controlling the
transfer of regenerating liquid from a regenerat-
ing vessel to a supply of solution at the dictation
of electrode means in aceordance with the elec-
trical resistance of the solution as detected by
said electrode means: characterized by the pro-
vision of a test cell remote from the supply of
solution, for housing said electrode means, and
through which solution from the supply thereof
may be constantly circulated; and further char-
acterized by the provision of means under the
control of said electrode means for effecting feed-
ing of a limited amount of regenerating liquid
into said test cell simultaneously with said trans-
fer of regenerating liquid to the supply of solu-
tion, during substantially the entire period regen-
erating liquid is being transferred to the supply
of solution, so that the concentration of the solu~
tion in the test cell, during regeneration, will ex-
ceed the concentration of solution entering the
test cell from the supply of solution.

J. G. HODGENS, Jr.
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