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process proceeds. In many chem cal processes the |iquid process nedfu
contarn substances, dissolved or dispersed therein, which it is degi
either to interact or to react with some other sub- 10 stance anfd th
f unther | i qui d additions which are nade may contain a dissol ved or
di spersed substance which is necessary for the successful and/or continued
operation of the process. One such chem cal process is that of treating 15
a nmetal surface with . , SRer l'iquid nedium
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contai ni ng dispef8€958&vgh?br dispersed therein, which it is desired
_ either to interact or to react with some other sub-
10 stance and the further liquid additions which are made
- may contain a dissolved or dispersed substance which
 is necessary for the successful and/or continued
operation of the process.

One such chemical process is that of treating .
15 " a metal surface with substances dispersed or dissolved
in a liquid medium so that the modified metal surface
resulting from the treatment is, for example, more
resistant to corrosion, more receptive to the applic-
ation of paint or more pleasing in appearance. As the
20 area of metal surface which is treated is increased
so there is a corresponding depletion of those
ingredients in the liquid medium which are necessary
to treat the metal surface and it is then necessary to
replenish these ingredients if satisfactory and
25 consistent results are to be obtained. Many suggestions
have been made for sensing the concentration of
ingredients present in the liquid medium used in a
metal treatment process and for determining the stage
at which any replenishment should take place. There is
30 an increasing trend towards automation of this type of

process. However, the delivery of defined quantities



sol ved substances, which is vital to thé success of netal treatnent
progesses, particularly the automated processes, has frequently presented
|ties due 5 to (1) #h2 wariation in. flow rates of many neterin
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difficulties can be substantially overcome; and
15 according to the present invention we provide
a method of replenishing a metal treatment
liquid process medium, in which a need exists for
replenishment, which comprises the steps -
(a) ' passing'two or more replenisher liquids
20 from two or more reservoirs for the

replenisher liquids towards two or more
chambers for receiving and holding the liquids,

(b) determining defined volumes of replenisher
liquids which are required to be passed
25 into each of the chambers, these volumes
| being always in a defined ratio ,
(c) sensing whether the defined volumes of

‘replenisher liquids are held or are not held
in each of the chambers, |

30 (a) - 1nd1cat1ng aurally or v1sually if the defined

. .volume of each replenisher llquld is not held
in the chambers when required to be delivered
to the process medium, |
and

35 (e) delivefing the defined volumes of liquid,
when held in the chambers, to the process
medium in response to a signal that
replenisher liquid is required.



'3 It is desired to enploy two or nore chanbers in order to keep the two or
nore repl enisher liquids separate before addition to the process_ugedi unr .
‘rather than premx themin a conmon reservoir, for exanple 5
‘they may be interactive, or because it-nhy-be desired to vary, G
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of replenisher liquids in the chambers may take the
15 form of, for example, an arrangement whereby any
replenisher liquid received in a chamber which is in
excess of the defined volume passes out of the chamber

by an overflow conduit; or, for example, of an arrange-
ment comprising a level-sensing means such as a float- _
20 operated mechanism which cuts off the flow of replen-

' isher liquid when the float reaches a predetermined
level. The individual means for determining the
volumes of the replénisher liquids in the two or more

- chambers are correlated such that the volumes of the
25 replenisher liquids supplied to the process medium are
always in a definite ratio.

It is a major advantage of the process of this
invention that any malfunction in the supply of
replenisher liquid, for example a fault in a pump or

30 exhaustion of a resefvoir for a replenisher liquid,
may be realised by a,pxééess operative before undue
‘harm results in the prbqess due to a lack of replen-
isher liquid. _ . '
| The delivery of replenisher liquid from the
35 chambers to the process medium may comprise a valve
actuated, for example, by electrical, mechanical or
pneumatic means in response to a signal, for example



actuated, for exanple, by electrical, nechanical or pneumatic neans in

response to a signal, for exanple 4 a signal that liquid replenisher is
re ed.by the process medium Sensing the presence of defined volumes of{*
re isher liquids in the chanpers and determining 5° t he defi ned

vol s of, repl enisher |iquids respect- ively, may be conbined at |east in

part, for exanple where an electric circuit is conpleted when defined
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sensi ng da¥va %b%ee ﬁ?mﬁ%ﬁgﬁgtlﬁﬁiﬁ i (ﬁ?rtfhe_&blf o%’é%’gp%%di um for
exanpl e shelremamlelawinis cifmpuidt dennoglspst i wsenrdef seedi ng of a
vari abl e t Vil Lal rafl e present
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M QOPT 0GRS $HeS chHb VL GeS haiddg Now be described with reference to the
acconpanyi ng di agranmatic draw ng. Referring to nunbered parts of the
(

drawi ng, 30 & Ghamhanss MRy LRGeS 2 frpPplendheher ol bavid| | of
repl eni shgiredeay,d i asdnsl eVidy) BePWRidP)puliped 'EPresLiPNls a
cylindrical chanber for, hol'ding a predeter- "~
from a reservoir such as barrel or stock tank of
replenisher liquid, or the replenisher liquid may be

15 pumped to an intermediate station where a defined
volume of the replenisher liquid may be deﬁérmined.

A signal that replenisher liquids are
required to be delivered to the p:odess medium may
Eollow a test conducted on, or a sensing of_é variable

20 characteristic of, the process medium; for example a
chemical analysis for a chemical species or a sensing
of a variable such as conductivity. _

The sequential operation of the present process
can be suitably accomplished by the aid of

25 electromechanical or electronic means, the latter
advantageously incorporating microprocessors. -

- The process will now be described with
reference to the accompanying diégrammatic drawing.
Referring to numbered parts of the drawing,

30 (1) represents a reservoir, for example a barrel, of
replenisher liquid connected with a pump (5); (2) rep-
resents a cylindrical'chamber for holding a p:edeter-
mined volume of replenisher liquid (3) which is to be
supplied to a process medium (7); (4) represents a

35 means for determining the volume of replenisher liquid
held in the chamber (2), for example an overflow exit
from the chamber or a float-operated level determining



;niﬂed vol une of replenisher liquid (3) which is to be supplied to a process

. medium (7); {(4) represents a 35 nmeans for determ ning the vol yOf

.. replenisher liquid held in the chanber (2), for exanple an over pXi t

“§room the chanber or a.fl oat-operated Ieéel det er mi ni ng devi‘! d (6)
represents a valve, for exanple a sol.endi d-operated val ve, for\g i ng

liquid fromthe chanber (2) to pass to the process nedium (7). The parts of .

t he’ dr awi ng sho esent co c apd
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(2) is determ ned erated devig¢ caus s,ingress of
repl eni sher. Ilcuu%Pg’ E&éﬁ%ﬁéﬁp%. F r 2% 5%?%%E3B$tléﬁﬁFHIP§ i hE P%
chanber. Alter natexmﬁ L& hiehi® Slvamiber pz esaahea@bpvenéfemgoadaea tbr exdgh

whi ch repl eni sher d | eaves gﬂg € gg gnfa d flnﬁd volgne of the
liquid 20 i's igﬁe S TR pbhse? t BUERFHNAFE WMATE VP hBPEaPES®t hat

repl eni sher Iicuu&kfﬁamemﬁqmaprﬁhishée Bﬂ@eﬁdtbntaeppopoet$oneﬁhmah ibe

P (5) SURPIT ©5.JEL Rt shetnd| Akt g 9at NitesaBRGAe (21, LVBELY Bullsirod

| evel is 25 reac when a Si fron1a oper ans ) causes
the supply to cedshat Aliey tace smgmaflxe@nvohumetr;neraaioe (6) to open and

repl enisher liquid is sunﬁ&é OgSPeﬂ %@&&;&Eggugagéheanta ghal | ar

manner replenisher |iquid supp ess dium_(7) from
t he ot her chamber (2) only by operation of the pump (5) and
the level of liquid in (2) is determined by a float-
15 operated. device which causes ingress of replenisher
liqﬁid to cease when a desired volume of liquid is
in the chamber. Alternatively there can be present an
overflow conduit through which replenisher liquid
leaves the chamber when a defined volume of the liquid
20 is present.

In response to a signal which indicates that
replenisher liquids are required to be added to the
process medium, the pump (5) supplies ¥feplenisher"

. liquid to the chamber (2), until a desired level is
25 reached when a signal from a float-operated means (4)
causes the supply to cease. A further signal then
causes the valve (6) to open and replenisher liquid
is supplied to the process medium (7).
In a similar manner replenisher liquid is
30 supplied to the process medium (7) from the other -
chamber 2' at the same time as that from chamber (2).



chanmber 2' at the sane tinme as that f}onichanbe#—&Q;,____;_____QEAIM 1.
A neth of replenishing a metal treatnent [iquid process nedium in which

a need \sts for replenishnent, which conprlse paSSInQ,
two or e replenisher |iquids gramtwo or nor um’#ﬂﬂimﬂmgan

repl ent r liquids towards two or nore chanbers * or r nd hol di ng
the liquids, (b) determ ni ng defined vol unes of replenisher |iquids which
are requiredctzprde passed into each of the chanbers, these vol unes bei ng \J/
always in a~defrnite ratio. (c) sensi ng whet her the defined volunes of
repl enisher liquids are held or are not held in . each of the chanbers. (d)

i nditcating aUHmétndeOﬂﬁ5@@1égi$hin@eadﬂétaﬁdtrehumenef each repl eni sher
liquid is n n C IS e uLr o] elivered to the
process ned?%ﬂ$u déf%égssdggaggéfnﬁgtﬂgiggf%nggeéoﬁﬁﬁég | i quid, when
held in the fdmantephkenishmért pretiss ceupuises thepen395te a signal that
repl eni sher (4l bdgef4ULRSdor Znore ref18RLEAGrageg0thgy to GHaim 1 and

substantial |y as ereln escri
from two or more reservoirs for the

replenzsher liquids towards two or more
chambers for receiving and holdlng
the llqulds,

(b) determining defined volumes of replenisher
liquids which are required to be passed
into each of the chambers, these volumes
being always in a definite ratio.

(e) sensing whether the defined volumes of
replenisher liquids are held or are not held
in each of the chambers.

(d) indicating aurally or Visually if the

. . defined volume of each replenisher liquid
is not held in the chambers when required
to be delivered to the process medium,

and
(e) delivering the defined volumes of liquid,
when held in the chambers, to the process
medium in response to a signal that
replenisher liquid is required.
2. A method according to Claim 1 and substantially

as herein described.




