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METHOD OF PICKLTNG WITHOUT MOTTLING 

DUE TO GAS BUBBLE RETENTION . 
Glenn A. Baker, Muskegou, Mich., assignor to C01! 

Anodizers, Inc., Muskegon, Mich., a corporation of 
Michigan 

Filed Apr. 19, 1963, Ser. No. 274,107 
2 Claims. (Cl. 134-15) 

This invention relates to improvements in metal bright 
ening baths, and more particularly to a guide roller sur 
face con?guration which eliminates entrapment of gas 
bubbles and consequent spotting of a metal strip as it is 
drawn through a brightening bath. 

In the manufacture of certain products such as anodized 
aluminum, a strip of metal unwound from a storage roll 
is continuously fed through a chemical reagent bath to 
pickle the metal, i.e. remove all traces of oxide and sur 
face impurities from the metal just before it is treated 
with surface conditioning methods such as anodizing. 
The pickling bath for these purposes may vary in com 
position depending on the result sought to be achieved; 
for example, it may be composed of a mixture of phos 
phoric and nitric acid, or it may be a caustic ?uid. In 
each instance, however, the reagent is usually at an ele 
vated temperature, and the chemical reaction with the 
metal strip is very active. In particular, the reaction gen 
erates large quantities of gas which are prevented from 
adhering to the metal strip by subjecting the reagent to 
strong agitation. This agitation is so energetic, however, 
that the strip has to be threaded over a guide roller in the 
bath to prevent it from being subjected to damaging ran 
dom lateral motion in the bath. It has been found that in 
the operation of such apparatus, gas bubbles became en 
trapped bet-ween the strip and the guide roller at the point 
where the strip engaged the guide roller and were entrained 
between the guide roller and the strip throughout the arc 
of contact between the guide roller and the strip. Al 
though the time involved in this entrapment was rather 
small, the extremely strong action of the reagent around 
the bubbles was sufficient to give the strip surface an un 
desirable mottled appearance. 
The present invention solves this problem by providing 

the surface of the guide roller with a pattern of closely 
spaced raised areas and depressions in which the depres 
sions gather the gas bubbles which would otherwise be 
come entrapped between the strip and the roller and thus 
keep them space-d from the surface of the metal. 

It is therefore the object of this invention to provide a 
surface con?guration for guide rollers in gas-generating 
metal strip cleaning baths which will hold entrapped gas 
bubbles spaced from the surface of the metal strip during 
engagement of the strip with the roller. 

It is another object of the invention to provide a sur 
face con?guration of the type described in which en 
trapped gas bubbles are continuously biased toward the 
axial extremities of the roller. 
These and other objects of this invention will become 

apparent from the following speci?cation, taken in con 
nection with the accompanying drawings in which: 

FIG. 1 is a diagrammatic view showing the environment 
of the invention; 

FIG. 2 is a front elevation of one embodiment of roller 
according to this invention; 
FIG. 3 is a front elevation of another embodiment of 

roller according to this invention; and 
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FIG. 4 is a vertical section along line IV—IV of FIG. 3. 
Basically, the invention consists in providing spaces be 

tween the metal strip and the guide roller into which gas 
bubbles formed on ‘the metal strip can escape while the 
strip is in contact with vthe roller." For this purpose, the 
strip is preferably supported ‘by narrow, preferably cir 
cumferentially discontinuous ridges or raised areas whose 
width is su?icient only to properly support the strip with 
out wearing too easily. At the same time, the strip 
engaging ridge surface should be sufficient to prevent the 
lateral movement of the strip which the roller is designed 
to prevent. 

In FIG. 1, the strip 10 of aluminum or the like is shown 
being fed through a cleaning bath consisting of a stainless 
steel vat 12 ?lled with a reagent 14. Appropriate means 
(not shown) are provided to agitate the reagent 14 and 
to maintain it at an elevated temperature. The strip 10 
is drawn through the bath 14 in the direction of the ar 
rows 16 by drive rollers 18, 20. The strip is guided 
through the bath by stainless steel guide roller 22 which 
is shown in greater details in FIGS. 2 through 4. 

FIG. 2 shows an embodiment of the roller 22 in which 
spiral ridges 24 de?ne spiral depressions 26. The spirals 
24, 26 are directed axially outwardly from each side of 
the center line 28 so that if the cylinder of FIG. 2 is ro 
tating in a counterclockwise direction as seen from the 
left in FIG. 2, any gas bubbles entrapped in the depres 
sions 26 will be centrifugally biased toward the axial ends 
of the roller 22. In a preferred embodiment, the ridges 
24 may be about 1/s of an inch wide, the depressions 26 
may be of the same width, and the depth of the depres 
sions 26 may also be Me of an inch. As a further re?ne 
ment, the crests of the ridges 24 may be somewhat round 
ed in shape to facilitate escapement of bubbles into the 
depressions 26. 
FIG. 3 shows an alternative embodiment of the inven 

tion in which the ridges are not continuous, but instead 
are formed as raised surfaces in the shape of small dia 
monds. In this embodiment, more reliance is placed on 
the radial escapement of any entrapped bubbles during 
the portion of the revolution of roller 22 when it is out 
of contact with strip 10, but the roller surface contacting 
the strip 10 is less than in the embodiment of FIG. 2 so 
that better brightening action is obtained. 

In the alternative, it is equally possible to overlay the 
?at surface of the cylinder 22 with a coarse mesh stainless 
steel screen (not shown), or to use any other means which 
carry out the concepts of the invention of providing al 
ternate raised and depressed areas in sufficiently close 
spacing to support the strip ‘and yet allow room for the 
gas bubbles to become spaced from the surface of the 
strip. 

Obviously, the method of this invention can be carried 
out in many different ways, and we therefore do not desire 
to be limited except by the scope of the following claims. 

I claim: 
1. The method of continuously pickling metal strip 

without mottling caused by irregular pickling due to gas 
'bubble retention on the strip surface comprising the steps 
of: providing a pickling ‘bath; continuously passing metal 
strip down into the pickling bath and thereby generating 
gaseous ‘bubbles with the reaction caused thereby; passing 
said strip around a guide roller immersed in the bath; 
continuously removing the generated gaseous bubbles 
from the strip surface between the strip and the roller and 
receiving them in spaced cavities on the surface of the 
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roller, and passing the strip up out of the pickling bath. 
2. The method of continuously pickling aluminum strip , 

without mottling of the surface caused by irregular pick 
ling comprising the steps of: providing a pickling ‘bath; 
providing a guide roller in said pickling bath, with spaced 
gaseous receiving cavities on its surf-ace and alternate strip 
support areas; supporting the roller immersed in the pick 
ling bath; passing an aluminum strip into the pickling bath 
to pickle the same and thereby generate gaseous bubbles; 
passing the strip around the roller while simultaneously 
removing from the surface of the strip between the strip 
and the roller gaseous bubbles generated by pickling, and 
receiving these gaseous bubbles into the cavities on the 
roller to remove them from contact with the strip surface, 
and removing the strip ‘from the pickling bath. 
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