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The present invention relates broadlylto the art of 
plating, and is more particularly concerned with a novel 
method of accomplishing temperature control in chromi 
um and like plating baths. 

It is known that during electrolysis of a chromic acid 
plating solution there is a substantial heat input to the 
solution, and that’ a rise in the solution temperature re 
quires a current increase in order to maintain proper 
plating conditions. Accordingly, it is customary prac 
tice in a continuous plating line, in order to maintain the 
bath at the desired temperature, to pass the heated solu 
tion through heat exchange means, and by reduction of 
solution temperature, assure formation of a chromium de 
posit having the desired characteristics. , r 
The cooling ?uid‘generally employed in. the heat ex 

changer is water from a municipal supply system, and 
while during the major portion of the year the tempera 
ture of the water is normally sufficiently low to provide 
the desired cooling, in many locations during the summer 
months the water temperature is such that it performs 
rather poorly as a coolant. The result is that it» has often 
been necessary under these conditions to shut down the 
plating‘ line until .su?iciently cool Water is obtained. 
While it ‘would appear that a su?iciently large heat ex 
changer could be employed, this has not provenex 
pedient‘from a production standpoint.‘ ‘ - > - < 

Itis therefore an. important aim of the presentto 
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provide a temperature reduction method forplating solu 
tions which is essentially‘continuous‘in operation and 
does ‘not cause ‘substantial interruptions to the plating 
procedures.‘ ‘ - I " 1f ’ .- ' ' '* 

Another object of this invention lies in'the provision 
‘of a cooling method for chromium plating‘ solutionswhich 
is productive of extremely accurate results and may be 
performed in a minimum length of time by relatively .un 
skilled personnel. '_ . 
A further object of the invention is to'provide a cool— 

ing method, for a ‘plating bath which comprises ‘removing 
from- the bath relatively warm‘solution, evaporating said 
solution; to'a“ predetermined point to reduce ‘the tem 
perature thereof, and returning the'reduced temperature 
‘solution to the bath, the vapor portion» therefrom being 
‘condensed and the'condensate employed in'_‘connection ~ 
with the rinsing operation.‘ - v v 

A still further object of thepresent invention lies in 
the provision of apparatus for cooling chromium andlike 
'plating solutions, comprising a tank containing relatively 
‘warm plating solution, evaporator means receiving the 
relatively warm solution and reducing the temperature 
of said solution‘ by removing the low temperature vapor 
portion, and, means connecting the tank and evaporator 
means feeding the relatively warm solution to the evapora 
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tor means and returning the relatively‘cooler solution to ‘ " 
the plating tank. ‘ I 

A still ‘further objectof invention is to provide 
‘cooling apparatus of theufo‘regoing character, and which 

' may ‘further include condensing means receiving the'low ‘ 
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temperature vapor portion of the solution from the evapo 
rator means and passing the condensate to a container for 
use in connection with the rinsing operation. _ 

Other objects and advantages'of the invention will be 
come more apparent during the course of the following 
description, particularly when taken in connection with ’ 
the accompanying drawing. 

In the'drawing, wherein like numerals are employed 
to designate like parts throughout the same: ‘ 
The single'view illustrates apparatus suitable for prac 

ticing the method of the present invention. 
Brie?y stated, the method of this invention comprises 

withdrawing from the plating tank a predetermined quan 
tity of relatively warm solution and passing said solution 
into exaporator means which may be in the form of a 
vacuum chamber. The solution is caused to boil within 
the evaporator means to a degree su?icient to produce a 
liquid portion of substantially reduced temperature. The 
lower temperature liquid received from the evaporator 
means is returned to the plating tank, and in combination 
,with the solution present therein, accomplishes a vtem 
perature reduction of the entire body of solution to the 
point desired for optimum plating conditions. The vapor 
portion produced in the evaporator means is passed to a 
condenser, and the condensate therefrom withdrawn and 
directed into a tank which may be, employed for rinse 
or recovery purposes. Liquid in the rinse tank may be 
?owed into the plating tank to maintain the desired solu 
tion level therein. ’ ‘ 

Prior practice in the art, as has been noted, required 
shut down of the plating line during certain periods of 
the year, and in the ?gure there is illustrated apparatus 
by means of which this unsatisfactory condition is elimi 
nated, and savings of approximately 55% of the plating 
solution e?fected. While the structure shown has proven 
particularly e?eotive in recovering substantial quanti?es 
of chromic acid plating solutions and will be described 
in that connection herein, it will be appreciated that the 
features of this invention are not restricted to a chromium 

‘ plating bath and may be utilized with other known plating 
solutions presenting similar problems ‘of temperature con 
trol. - I - . , 

_In accordance with the principles of this invention, 
there is located in the tank 10 ofthe ?gure a feed line 
12 to withdraw high temperature vplating solution from 
.said tank. Providedfor the purpose of returning reduced 
temperature-liquid to the tank is a return line 14. One 
end ‘of each of the lines 12 and 14‘ is submerged in the 
plating solution,'and experience to date has indicated 
that a depth of between fourteen and eighteen inches 
‘is generally satisfactory.‘ > - 

- To provide ‘a positive flow of relatively warmer solu 
tion from the tank 10 to evaporator means "16, there 'is 
preferably located in the line ‘12‘ a-feed pump 18' which 
maybe of the electrically driven‘ centrifuge type.' A 
similar pump 20 is utilized-in the return line 14'to in 
crease the ?ow of'cooled liquid from the evaporator 16 
to the'tank 10; however, gravity may be adequate for this 
purpose ‘in certain installations. ‘ ‘ ‘ ' ‘ 

While‘ the solution temperature desired will vary under 
particular plating conditions, ‘by way of speci?c example, 
it is customary in plating :0.0l mil of chromium on steel 
with a‘ 33_ oz. per‘ gallon bath that said bath come to 
equilibrium at approximately 120° F; at a current density 
of two amperes per square ‘inch and a plating time of six 
minutes; ‘During electrolysis, however, the temperature 
vof'the plating-solution may 'rise well above 120° F., and 
'may be more in the order of 140° F. or more. Cold 
water from the'm-unicipal supply system ‘is accordingly 
circulated through cooling coils in the tank; however, in 
ini-any regions during the: hot summer months water from 
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the cold tap may reach a temperature of 85° F. and 
therefore have rather poor coolant qualities. 
_ To ‘maintain atypical chromiumplating bath at equi 
librium with a temperature not substantiallymoré than 
120° F. under the other conditions noted, relatively warm 
solution iswithdrawn from the tank through the feed 
line 12 and evaporated su?iciently to remove an amount 
of heat therefromsuch that the cooled liquid returning 
to the tank through the line 14 will have n temperature 
generally around 100 to 102° F. Since conditions within 
the evaporator means 16 may have to be changed under 
yariations in the temperatures of the :liqui'd'carrie'd by 
the lines 12 and 14, indicating means 22 and 24 are lo 
cated in said lines to obtain liquid temperature readings 
therefrom. 
The evaporator means 16 'may take'any one of a num 

ber of diife'rent forms known to the art, and one con 
struction which has proven quite effective in actual prac4 
tice is a vacuum chamber of the barometric ?ash type. 
The chamber 16 is designed to receive ‘and return a ?uid 
flow of approximately 2200 gallons per hour‘, and by a 
reduction of pressure within said chamber, vcauses a flash 
Woff of low temperature steam to accomplish a tempera 
ture reduction ‘of from about 120° F. to approximately 
‘100° F. 'A vacuum pump 26 of proper capacity is in 
‘communication with the evaporator chamber 16 to reduce 
the pressure within sai'd'c'ham‘ber, generally‘ to around 
27.5 inches of mercury, to readily‘oause ‘boiling 'of'th‘e 
relatively warm 's'olu'tion supplied thereto. Thus, by 
utilizing the latent heater vaporization of ‘the plating 
solution, the desired temperature reduction isv accent‘ 
plished. , _ _ V ' 7 

steam or vapor generated during the boiling process 
within the evaporationchamber 16 may be received in 
line 28 extending outwardly from the upper portion of 
"the chamber and in communicationwith a condenser, 30 
by passage throughone wall thereof. The ‘condenser 
30 may be of any suitable evaporative type, and is prefer; 
ably provided interiorly thereof with cooling coils '32 to 
convert the vapor into a liquid state. Components cus 
tomarily forming a part'o'fan evaporative condenser, ‘and 
including such means as a blower motor, ‘spray pump, 
and the necessary water, thermostatic and drain valves, 
are associated with the'condenser construction shown. 
In addition, a temperatureindicating device 34 is ‘nor 
mally included 'to obtain steam temperature ‘readings.’ I 

Condensatepro‘duced in the chamber 30'is removed 
therefrom by a vacuum pump 36 located in the line 38 
which terminates ‘in ‘a tank or other-‘structure 40~provid 
ing a-rinse or recovery point for the condensate. The 
tank 40 is'located in proximity to the plating ‘tank 10, 
and there is provided a return line 42v having a‘pt'r'mp 44 
therein to flow rinse solution to the plating tank to main 
tain the desired level therein, a's'dete'rminedt/by'a level 
control device. 46 in said tank 10. 'It should be men 
tioned in this connection that the prior practiced proce 
dure has beento dump the rinse tankv solution into-the 
drain when, a particular concentration of. chromic ,acid 
was found to be present therein. _Now,t,however, .by 
pumping relatively pure condensate into the rinse tank, 
.the chromic acid concentration therein is maintained at 
a sufficiently low point that frequent pumping is .not re 
quired. In addition, since a. small amount of chromic 
acid invariably exists in the rinsetank, 40, this maybe 
pumped into the plating bath and used to restorethe 
vliquid level to the desiredpoint, that is, to replace solu 
vtion taken therefrom on, the work pieces and other such 
losses. Rinsev solution is,thus no longer wasted,,and 
said solution used for a valuable purpose in the plating 
tank when the.chromic acid concentration in the rinse 
becomes too high. This however, never reaches a:critical 
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point since the rinse solution is diluted .by condensate H 
from the line 38. , Preferably, ‘the intake for theline‘l42' - 
is locatedia'djacent the‘ibo'tto'm offthe rinse tank ;to receive 
chromic acid present therein. 75 

4 
It may be seen from the foregoing that there is pro-" 

vided by the present invention method and apparatus 
which effectively maintains the temperature of a plating 
solution at any level desired. The structure shown may 
incorporate temperature control and other electrical 
means to the end that a predetermined increase in the 
solution temperature in the feed line,12 from, the tank 
will automatically initiate withdrawal of solution and 
evaporation thereof to accomplish a heat reduction and 
return of cooled liquid to the tank 10. Each of the cont 
ponents of the system ‘are relatively simple in construc 
tion and operation, and the plating procedure may con 
tinue uninterrupted during the removal of relatively warm 
solution and return of cooled liquid. Minor additions of 
chromium trioxide and catalyst may 'be required from 
time to time to revitalize the plating solution; however, 
this is customarily accomplished with little interference 
to the plating operation. v , 
, Pursuing the pr'nciples of this invention, it is no longer 
necessary to waste by drainage ‘substantial quantities of 
rinsing solution, nor to cause potential damage to a sew 
age system by passage therein of relatively vhigh concen 
tration rinse solution. Further, and probably of prime 
importance, 1a close down of the plating operation is no 
longer necessary as was required when solution tempera 
ture could not be broughtdown su?iciently by earlier 
heat exchangetechniques. EXperience in actual practice 
has indicatedthat quantities of plating solution approach 
'ingv5_5 or more percent can be saved by practice 'of the 
herein disclosed method, and this is particularly true dur 
ing the warmer months of the year. 
I It ‘is to be understood that modi?cations may be ef 
fected in the processes and structures herein disclosed 

departing from the spiritv of the‘ invention or the 
scope “of the subjoined claims. 

I claim jas my invention: 
1. A method of equalizing the temperature of a plat 

ing bath having relatively warm aqueous plating solution 
therein, which includes the steps ‘of passing the relatively 
warm solution into’ an evaporation zone and removing 
*heat from 'said solution by boiling while generating vapors 
therefrom to substantially reduce the temperature of the 
solution, passing the reduced temperature solution directly 
into the ‘plating bath at essentially the temperature re 
jsultin'g'from the heat removal in the evaporation zone, 
removing the vapors from the evaporation zone and di 
recting said vapors into a condensation zone, and removing 
the condensate from the latter zone and receiving the 
‘same'in'a'collection zone. ' ' 

2'. A method of equalizing the temperature of a plat 
ing'bath'having'relatively warm aqueous plating solution 
therein,‘which includes the steps of passing the relatively 
warm solution into an evaporation zone and removing 
heat froin said solution while generating vapors there 
from to substantially reduce the temperature of the solu 
tion, passing the reduced temperature solution (into the 
plating bath, removing‘ the vapors fromv the evaporation 
zone and directing said vapors, into a condensation zone, 
removing ‘the condensate from the latter zone and receiv 
ing the same in a rinse bath, and passing ‘rinse solution 
from the latter bath into the plating bath to maintain 
the desired level therein. , 

'3. Apparatus for cooling plating solutions, comprising 
_a- tank containing plating solution, a vacuum chamber for 
boiling ‘said solution to reduce the temperature thereof 
.‘and having a ‘solution inlet and outlet and a vapor out 
let, tubular ‘means connected to the, tank- at one end and 
at their opposite ends to the solution inlet and outlet, 
vmeans for pumping relatively hot solution from the tank 
through the tubular means to the chamber, means for 
pumping relatively cool solution from’ the chamber, 
through thetubu'lar. means. to'thev tank) a. .vaPQf qo?d'enser, 
l tubular meansvconnected to saidcohdenser ‘and the cham 
ber xapgrogtlet erecting‘aslutiqayebsrt from“ the chain 
ber to the condenser, a‘tank normally containing rinse 
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solution, means for removing condensate from the con 
denser and passing the same to the rinse tank, and means 
pumping rinse solution from the rinse tank to the plating 
tank maintaining the desired level in the latter tank. 

4. Apparatus for cooling plating solutions, comprising 
a tank containing aqueous plating solution of relatively 
high temperature, an evaporation chamber for reducing 
the temperature of a solution passed therein and provided 
with a vapor outlet, tubular connecting means between 
the tank and chamber simultaneously removing relatively 
high temperature solution from the tank and directing 
relatively cool solution thereto, a rinse tank communi 
cating with said plating tank, and condenser means com 
municating with said vapor outlet in the evaporation cham 
ber and with the rinse tank receiving vapor from said 
chamber, condensing said vapor and directing the con 
densate to the rinse tank for mixture with the solution 
therein and transfer to the plating tank to maintain a de 
sired level therein. 

5. A method of controlling the temperature of a plat 
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ing bath, which comprises withdrawing from the bath a 
quantity of relatively high temperature aqueous plating 
solution, removing heat from said solution by boiling, 
separating said solution into aqueous vapor and aqueousv 
liquid solution portions both having a lower temperature 
than said relatively high temperature aqueous plating 
solution, removing and condensing the vapor portion, and 
passing the liquid portion to the plating bath to reduce 
the temperature thereof, while directing the aqueous con~ 
densate ?rst to a rinse bath and then to the plating bath 
in admixture with rinsing solution. 
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