
Patented July 26, 1949 2,477,310 

UNITED STATES PATENT OFFICE 
ING A-DYEABLE COREROSION RESISTAN. 

: SURFACE ON ANC 
ALLOYS 

AND GH ANC 

Earle R. McLean and David M. Jenkins, Jr., Pitts 
burgh, Pa., assignors to The Clark Thread Coms. 
pany, Wilmington, Del, a corporation of Dela 
Ware. 

No Drawing. Application July 23, 1947, 
Serial No. 763,168 

0 Caigns; 

This invention relates to dyed, corrosion re 
sistant, metal surfaces of such metals as zinc and 
high zinc alloys, and more particularly it relates 
to a composition and process for filming or coat 
ing said metals and to the resulting product. 

Zinc articles, when subjected to highly humid 
atmospheres or to actual contact with water, tend 
to develop a layer or crust of white zinc corrosion 
products, which may be objectionable from the 
standpoint of appearance. More significantly, 
Such corrosion products may interfere With the 
operation of articles Which are designed to func 
tion with small tolerances. It is proposed, ac 
cording to the invention, to produce a film on the 
Surface of the articles by treating them. With a 
Solution or composition hereinafter described. 
The film acts as an inhibitor to protect the metal 
by preventing the formation of COrosion prod 
ucts, and in addition, the film thus produced is 
amenable to further processing, in particular to 
dyeing. 

It is a principal object of the invention to pro 
vide corrosion resistant articles of zinc and high 
zinc alloys in a variety of attractive colors in 
which both the collor and the corrosion resisting 
film have good Wash fastness and are resistant 
to Wear. Other objects and advantages will ap 
pear as the description proceeds. 

in general, the invention comprises subjecting 
the metal to be treated to the action of an aqueous 
solution comprising a chromium trioxide-con 
taining compound, lactic acid and/or soluble lac 
tates, and a mineral acid. The Solution has a 
pH of approximately 1.0, Which is kept. Within 
narrow limits and which, together with the lactic 
acid concentration, constitute more or less criti 
cal factors for obtaining Satisfactory films and 
colors. After such treating step the metal is 
Washed, dyed While Still wet, dried, and subjected 
to a curing or heating step to fix the film and dye 
upon the Surface of the metal. 

Referring to the solution or composition in 
detail, and to the chromium compound in par 
ticular, it is required that the chromium trioxide 
containing compound be a Water-soluble material, 
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ance to corrosion and which have good affinity 
for dyes. Commercially available chromium 
compounds may be employed for making up the 
composition. Where the expression "chromium 
trioxide is recited in the specification and the 
claims, it is intended to embrace both that par 
ticular compound and also compounds inherently 
containing chromium trioxide, as may be deter 
mined by inspection of their chemical formula, 
an example of which is sodium dichromate, 
Na2Cr2O7. 
The actic acid concentration of the Composi 

tion lies within narrow limits, the most suitable 
range being from about 0.24 to 2.17 g/l., with 
about 1.9 g/l. as the preferred concentration. 
Good dye affinity has been obtained at a concen 
tration of 3.6 g/l., and higher concentrations up 
to about 9 g/l. may be employed, although at the 
higher concentrations the color shade. may be 
somewhat light. For some purposes light shades, 
i. e., light in depth, may be suitable. Beyond 
about 9 g/1, the affinity for dyes rapidly de 
creases. Useful results may be obtained with 
concentrations as low as 0.12 g/l. The practice 
was to employ an 85% solution of lactic acid in 
water as a stock solution and to take a portion 
of this and dilute it as required. The Stock Solu 
tion had a pH of approximately 29, and 1 cc. of 
it weighed 1122 grams. It was found useful to 
dilute this solution in the ratio of 75 cc. of Water 
to 25 cc. of solution to form a working solution 
(hereinafter referred to as the 25% lactic acid 
solution), 1 cc. of which contained about 0.24 g. 
of lactic acid. Soluble lactates, such as sodium 
lactate, may be used in place of lactic acid in 
equivalent concentrations, and it is to be under 
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preferably chosen from the class consisting of 
chronic acid and its salts, including dichromate 
salts. ... Salts of the alkali metals, such as sodium, 
potassium, and lithium, for example, are pre 
ferred, although other Water soluble salts may be 
suitable. The preferred concentration of the 
chronium compound is about 150 g./I. of chro 
mium trioxide, which corresponds to about 200 
g/l. of sodium dichromate. At this concentra 
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stood that references to lactic acid in the specifi 
cation and claims are intended to embrace equiv 
alent amounts of soluble lactates. 
The preferred mineral acidis Sulfuric, although 

other acids such as nitric, hydrochloric, and 
phosphoric have useful application. A sufficient 
amount of acidis employed to inpart to the coin 
position the required pH value. This amount is 
usually Small and depends upon the concentra 
tion of lactic acid in the composition. For ex 
ample, in a composition containing 200 g./l. of 
sodium dichromate and 1.91 g/l. of lactic acid, 
the amount of sulfuric acid required to produce 
a pH of 1.0 is about 5.63 g/l. In the case of sul 
furic acid, the practice was to employ a 92% stock 
solution, 1 cc. of which weighed 1.68 g., and to 
dilute this solution as required. Preferably the 
Solution was diluted in a ratio of 75 cc. of water 

tion, films are produced which show good resist- 55 to 25 cc. of the stock solution to form a working 
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solution (hereinafter referred to as the 25% Sul 
furic acid solution) containing about 0.42 g, of 
acid per CC. 
As stated, the pH of the composition must be 

closely controlled, this being necessary in order 
to produce a film having optimum dye affinity. 
Excellent results are obtained at a pH of 1.0, and 
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a variation of 0.1 or -0.2 is possible. Below a 
pH of 0.65 and above pH 1.5 the results are not 
satisfactory. 
The composition may be made up by forming 

a solution of the chromium compound in water, 
adding the lactic acid to this solution, and then 
adding sulfuric acid to adjust the pH. Examples 
of various compositions and the results obtain 
able therewith are described below in Example 1. 

Zinc and high zinc alloys are the preferred 
metals which may be treated according to the in 
vention, and particularly good results are secured 
when these metals are in the form of castings and 
stampings. Other zinc-containing materials may 
be processed, such as zinc-plated brass formed by 
means of alkaline plating processes. Examples 
of high zinc alloys are (1) aluminum 4.01%, 
copper 1.00%, magnesium 0.03%, balance zinc; 
and (2) aluminum 4.01%, magnesium 0.04%, 
balance zinc. Alloys containing about 90 to 99.9% 
Zinc are specially suitable to the treatment herein 
described. By the expression "high zinc alloys,' 
as employed throughout the specification and 
claims, is meant alloys containing a major por 
tion of zinc. 
AS stated, metal articles of the kind described 

may be made Corrosion-resistant and dyed by sub 
jecting the articles to the action of the above de 
Scribed compositions or solutions and then dye 
ing then in a bath containing the desired dye. As 
examples of articles Suitable for processing ac 
cording to the invention there may be mentioned 
Slide fastener stringers, sliders, stops, and the 
like. It is important that the articles be clean 
before treating them, in order to avoid the 
presence of Spots, blemishes, etc. in the final prod 
luct. For this purpose a cleaning step, in which 
alkaline cleaners are generally used, is employed 
in advance of the solution-treating step, after 
which the articles are rinsed with water and/or 
dilute acid. They are then subjected to the treat 
ing or filming step, usually by immersing them in 
a bath of the treating solution. The film that is 
thus formed on the metal surface is insoluble, or 
Substantially insoluble, in water and tends to act 
as a corrosion inhibitor to protect the bare sur 
face. Thereafter the articles are rinsed with 
Water and allowed to drain to reduce the drag-out 
loSS attendant upon their removal from the treat 
ing bath. The articles should not be allowed to 
dry, as this would seriously affect the afinity of 
the film for the dye. They are, therefore, dyed a 
few Seconds after draining in a solution of an 
Organic, Water-soluble dye. The articles are then 
rinsed, allowed to dry, and subjected to a curing 
or heating step to fix the dyed film upon the 
article. 
The foregoing process may be described in 

greater detail, step by step, as follows. In the 
cleaning step it is necessary to completely re 
move from the articles all grease, oil, dirt, oxide 
or other Surface contaminants. Dilute alkaline 
cleaners such as caustic soda, sodium hexameta, 
phosphate, tri-sodium phosphate, etc. have been 
found Satisfactory for this purpose. As an ex 
ample, a 1% by Weight caustic soda solution at a 
temperature of about 200°F. and a time of about 
2 minutes gave excellent results. Temperatures 
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and times of treatment, however, may vary. 
Sodium hexameta phosphate in an amount of 
about 0.5%, or sodium oleyl alcohol sulfate, or 
both, may be added to the foregoing solution with 
good results. Preferably the articles are im 
aersed in the cleaning Solution and agitated dur 
ing the course of the operation. 

Following the cleaning, the articles are rinsed 
with cold water to avoid carrying over the alka 
line cleaning agent into the acid treating Solu 
tion. A dilute acid wash, for example, a i or 2% 
by Weight solution of sulfuric acid for a few 
seconds at room temperatures, followed by a water 
rinse, is helpful to neutralize any alkali remain 
ing on the articles. A small amount of free naph 
thalene sulfonic acid may be added to the sul 
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furic acid solution. Such acid Wash also has a 
slight etching action on the metal Surface and 
serves to keep the pH of the treating solution 
under better control. - 
The treating step is generally carried out for a 

time sufficient to produce the desired film or coat 
ing on the surface of the metal articles. The 
treating time is variable, but in practice may be 
about 15-20 Seconds at room temperatures, with 
20 seconds as the preferred period. Room tem 
peratures, say 75 F. -5°F., are preferred. Lower 
temperatures are permissible, although in this 
case the treating time may have to be increased 
proportionately, Mild agitation of the articles in 
the treating bath is desirable to obtain a uniform 
COverage. - 

After the treating step the articles should be 
drained to permit recovery of as much solution 
as possible without allowing them to dry. In 
practice, draining times up to 30 seconds may be 
permissible. Thereafter the articles may be 
rinsed With water to fully remove the treating 
solution, and in this operation care must be 
taken to avoid disrupting the film, which at this 
Stage is rather soft. Preferably the rinsing is 
accomplished by immersing the articles in a bath 
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of Water at room temperatures, although lower 
and higher temperatures may be used. The rins 
ing period is usually on the order of about 10 
SeCOrldS. 

Following the rinsing, the articles, while still 
Wet, are immersed in a dye bath for a time suf 
ficient to dye the film, usually about 3 to 6 min 
utes, and preferably at room temperatures. The 
bath may be prepared by thoroughly dissolving 
the usual amount of dye, for example about 0.2% 
by Weight, in a small amount of hot water and 
then adding this solution to the water in the dye 
bath. The pH of the dye bathis generally main 
tained at 4.0-0.5, and may be adjusted with suit 
able materials, say acetic acid or aqua ammonia, 
according to the pH of the initial dye solution, 
Which may vary from 2.0 to 11.0 depending upon 
the particular dyestuff. Agitation of the bath is 
helpful. A variety of colors are possible, such as 
black, Violet, blue, green, red, walnut brown, chest 
nut brown, cinnamon brown, grey, and some of 
the dyes corresponding to these colors are as fol 
loWs, the Color Index number, where known, 
being given in parenthesis: Palatine Fast Black 
WANA Conc., Supramine Fast Black BRA, Wool 
Violet 4 BN (698), Alizarine Sapphire (1054), 
Wool Blue C. G., Alizarine Fast Red S. Pdr. 11.0% 
(1034), Azo Fuchsine 6B New (57), Wool Red 
40F (184), Azo Rubine (179), Milling Red R. 
(430), Acid Anthracene Brown WSGA--Palatine 
Fast Black WANA, Chrome Fast Brown 3 B, Acid 

- Anthracene Brown WSGA, Fast Acid Brown RG, 
75 AlphaZurine A (714), Alkali Fast Green 2 G 
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(735), Alizarine Cyanone Green G. Ex. (1078), 
Naphthol Green B (5), etc. Where articles such 
as slide fastener stringers attached to. Cotton 
stringer tapes are dyed, it is preferable that the 
dyes should have no affinity for cotton in Order 
to avoid staining the tapes. In such case, dyes 
commonly used for dyeing silk, wool, or other 
protein fibers, such as acid, chrome, mordant, 
mordant-acid, and chromiferous dyes, may be 
employed. Rinsing off the excess dye from the 
articles is readily accomplished by employing. One 
or two rinses with Water at room temperature...If 
a dull finish is desired, the rinsing may be car 
ried out at higher temperatures, say 140 F., for 
about 10 seconds. After rinsing, the articles may 
be dried attemperatures up to 140-150 F. 
As a final step, the acticles are cured by heat 

ing the same, a preferred treatment...being at a 
temperature of about 200. F., for about 15min 
utes. Higher or lower...curing, temperatures are 
permissible, say 150 to 250. F., provided the time 
is suitably adjusted. Higher, temperatures will 
generally require lower. times, and vice. Versa. 
The main consideration is to fix the film, and 
the dye upon the metal surface, to secure the 
optimum corrosion resistance and Color effect. 

It is desirable in many cases, particularly with 
pure zinc. articles, to subject, them in advance of 
the cleaning step to a pre-treatment. With an 
acid such as dilute nitric acid to improve the 
shade of the dye, especially in the case of the 
lighter shades, and also to render, the surfaces 
of the articles more suitable for filming, as by 
eliminating spots. 
In the case of oily articles, or those containing 

residual soap, or which, in the manufacturing 
stage, have been under-burnished or over-bur 
nished or have been subjected to various casting 
difficulties, it is desirable to subject them initially 
to a precleaning with dilute neutral or slightly 
alkaline cleaners at boiling or near boiling tem 
peratures. They may then be rinsed, pretreated 
with dilute nitric acid, rinsed again, cleaned, sub 
jected to the dilute acid wash (sulfuric acid) 
above described, then to the solution treating or 
filming step, etc. Such precleaning serves to 
remove the oil and soapy material adhering to the 
surfaces of the articles, while the nitric acid tends 
to etch the cleaned stiffaces, to remove oxide 
films, etc. 
The invention may be illustrated by the follow 

ing examples:- 
Eacample 1 

This example-illustrates a sinuinbei of treating 
Solutions... containing varying: amounts of actic 
acid, as listed below. In each case the solution. 
contained 500cc. of water and 100. gr. of sodium 
dichromate. The pH of each solution, prior to 
adjustment, is listed, and the amount of sulfuric 
acid required to adjust each solution to a pH . 
of 1.0 is also listed. 

Stilfuric Acid Re 
Laetic Acid, guired to Adjust 

Soln.pH Solution to pH10 
Son.No. ----------...- ... before -------. 

c. 25% Adjusting 25% C.C. i - - - - 00:25%. , Soli gll. Soln: gil. 

0.25 O2 4.8 6.2.5.2.1 
0.5 - 0.24 4.00 6.0.5,04 
1.0.0.49. 3.2 6.3. 5.29 
2.0 0.96. 3.3 6.1.5.12 
4.02 - 1.91. 2.92." 67 

Another solution; labeled 5A, was prepared 
containing 8.23 cc. of a mixture of 15:ce, -85%. 
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6 
lactic acid, 21 cc. 92% sulfuric acid, and 72 cc. 
water. Solution 5A contained 2.17 grams per 
liter of lactic acid, 5.23 grams per liter of Sulfuric 
acid, and had a pH of 1.0. Zinc alloy castings 
in the form of slide fastener. Stringers, sliders, 
and handles were cleaned. With an alkaline clean 
er and then treated with these solutions. There 
after they were dyed a Wariety of colors, including 
black, navy, Walnut and chestnut. Good dye 
affinity was obtained in all cases, with the Solu 
tions containing the higher lactic acid content 
giving superior results. 

Eaccinate 2 

To illustrate the effect of the pH of the treat 
ing solution, eight solutions were prepared, each 
comprising 500 cc. of water, 100 g. of sodium 
dichromate, and 1 cc. of iactic acid (solution 
1A of Example 1). Each Solution was adjusted. 
With Sulfuric acid to the pH value listed below 
and then enployed to treat slide fasteiner string 
ers. Thereafter the stringers were dyed, using 
black and walnut shades, and the dye affinity 
observed. The results are as follows: 

pH of Soln. Dye Shade, Results 

2.0 No affinity. 
2.0 DO. 
5 Poor affinity. 
.5 Ilimited affinity. 
1.0. Good. 
.0 DO. 
0.65------------------------- Fair. 
0.65------------------------- Walnut.....-- Fair to good. 

Eacample 3 
This example shows the variation that is pos 

sible in the choice of mineral acid for the treate 
ing solution. Zinc alloy slide fastener parts were 
cleained with alkali, rinsed with acid, and then 
subjected to treatment with solution 4A described 
in Example 1, except that the pH of the solution 
Was adjusted to pH of 1.0 with hydrochloric acid 
instead of sulfuric acid. Thereafter the parts 
were dyed navy blue, good results being obtained. 
The foregoing work was repeated with nitric acid 
and then with phosphoric acid substituted for 
the hydrochloric acid, and in each case the 
results were good. 

Eaccliple 4 . 

The corrosion resistance of zinc alloy articles 
treated according to the invention is illustrated 
by the following example. Zinc alloy slide fasten 
er stringers and parts were processed With soil 
tion 4A (pH 1.0) described in Example 1, one 
sample of each article being left unprocessed for 
control purposes. Thereafter the samples, ex 
cept the controls, Were dyed a nurnber of shades 
including black, navy blue, Walnut and chestnut. 
The treatment of the stringers may be set fortin 
as follows: 

Clean: 1% sodium hydroxide, 45 sec. at 190-200 
F., rinse. 

Acid : 19% sulfuric acid, 15 sec. at 75 F., rinse: 
Treat: Solution 4A, 20 sec. at 75° F., rinse. 
Dye: Color as specified, 5 min. at 75°. F. pH.4.1, 

rinse and dry. 
Cure: 15 min. at 200°F. 
The treatment of the partS is as follows: 
Pretreat: % nitric acid, 15 sec, at 75°F., rinse. 
Clean: 1% sodium hydroxide -- 0.5% sodium 

oleyl alcohol sulfate. -- 0.5% sodium hexaneta. 
phosphate, 2 min, at 190-200F, rinse, . . 
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Acid: 2% sulfuric acid, 15 sec. at 75 F., rinse. 
Treat: Solution 4A, 20 sec. at 75° F., rinse. 
Dye: Color as Specified, 5 min, at 75 F., pH.4.i, 
rinse and dry. 

Cure: 15 min. at 200° F. 
Three stringers and three parts were processed 
With each color. 
each color Were then saved as processed control 
samples while all the other samples, including 
the unprocessed controls, were subjected to cor 
rosion tests. The latter comprised the following 
procedure: - - 
The test specimens were sealed in - a container 

which had been adjusted by the use of a saturated 
potassium sulphate Solution to produce a rela 
tive humidity of 95% at 120° F. The samples 
Were exposed under these conditions for 22 hours 
a day and then allowed to cool, While still sealed, 
to room temperature for 2 hours a day, causing 
Water Vapor to condense on the parts. This test 
was conducted for twenty-eight days with weekly 
examinations. The degree of Corrosion, after 
each examination, was visually evaluated and re 
COrded. . 

All samples were examined at the end of 1, 2, 3 
and 4 WeekS. None of the processed samples 
showed evidence of corrosion, even after the 
fourth week of the test. The unprocessed sam 
ples all showed some corrosion after the first Week 
of the test, in some cases bad corrosion, and after 
the Second Week all showed bad corrosion. 

Eacample 5 
In this example is shown the wash fastness of 

articles treated according to the invention. A 
number of zinc alloy slide fastener stringers were 
treated and dyed as described in Example 4. 
They were then subjected to two series of Wash 
fastness tests. The first series comprised a group 
of four tests at 160 F., using 0.5% by weight of 
oleate soap and 0.25% by Weight of sodium hexa 
metaphosphate for 30 minutes. After each test, 
Samples Were taken out of the bath, insed and 
dried. Some of the test samples were removed 
and the remainder run again. The Second series 
of tests Was like the first Series except that the 
temperature was 212°F. 
The results showed excellent Wash fastness of 

all the samples. In fact, the Washed articles ap 
peared to be brighter and to have a deeper shade 
of color than the unwashed articles. 

Eaca 172ple 6 
This example illustrates the steps of preciean 

ing and pretreating metal articles prior to the 
alkaline cleaning, acid Washing, filming, and dye 
ing of the same. A number of Zinc alloy slide 
fastenei' parts Were subjected to the following 
treatment, the dye shades including black, navy 
blue, Walnut, and chestnut: 

Preclean: 0.5% sodium salt, of lauryl alcohol sul 
fate --0.25% sodium hexameta phosphate for 
45 Sec. at 200-210 F. Rinse. 

Pretreat: 3% nitric acid for 15 sec, at 75° F. 
Rinse, 

Clean: 1% sodium hydroxide +0.5% sodium oleyl. 
alcohol sulfate --0.5% sodium hexametaphos 
phate, 2 minutes at 190-200° F. 

Acid: 2% sulfuric acid --0.5% free naphthalene 
Sulfonic acid, 15 sec. at 75°F. 

Treat: Solution 5A, 20 sec. at 75°F. 
Dye: Shades as required. 

Good coverage of both the film and the dye were 
Secured, . . . . . 

One stringer and one part of 
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The process described above is well adapted to 

either continuous or batch operation, particular 
ly the former. - - 

It will be understood that, unless otherwise in 
-dicated, variations in the ingredients and condi 
tions of the process are permissible within the 
Scope of the invention, - 
In the light of the foregoing description, 

following is claimed: 
1. A composition for producing a corrosion re 

sistant coating having good dye affinity on the 
surface of Zinc and high zinc alloys which com 
prises eSSentially a Water soluble chromium tri 
oxide-containing compound selected from the 
class consisting of chromic acid and salts there 
of, Said, compound being present in an amount 
equivalent to about 150 grams per liter of chro 
mium trioxide, about 1 to about 9 grams per liter 
of lactic acid, an amount of strong mineral acid 
sufficient to impart a pH of 0.65 to 1.5 to the com 
position, and the balance water. 

2. A composition for producing on zinc and 
high Zinc alloys a corrosion resistant surface hav 
ing good affinity for dyes which comprises essen 
tially about 150 grams per liter of chromium tri 
oxide, about 1 to about 9 grams per liter of lactic 
acid, an amount of Sulfuric acid sufficient to im 
part a pH of about 0.65 to 1.5 to the composition, 
and the balance water. 

3. A composition for producing a corrosion re 
sistant surface having good affinity for dyes on 
Zinc and high Zinc alloy castings and stampings 
which comprises essentially a water soluble di 
chromate containing about 150 grams per liter 
of chronium trioxide, about 1 to about 9 grams 

the 

per liter of lactic acid, an amount of sulfuric acid 
Sufficient to impart a pH of about 0.65 to 1.5 to 
the composition, and the balance water. 

4. A composition for producing a corrosion re 
sistant Surface having good affinity for dyes on 
Zinc and high zinc alloy castings and stampings, 
Which comprises essentially about 200 grams per 
liter of Sodium dichromate, about 1.9 grams per 
liter of lactic acid, an amount of sulfuric acid 
Sufficient to impart a pH of about 1.0 to the com 
position, and the balance water. - 

5. A process for rendering the surface of zinc 
and high Zinc alloys corrosion resistant and 
amenable to dyeing which comprises subjecting 
the metal to the action of the composition de 
Scribed in claim 1 for a time sufficient to produce. 
a film on the Surface of the metal, and then Wash 
ing Said surface. 

6. A process for producing corrosion resistant 
Surfaces on zinc and high zinc alloys and coin 
cidently rendering Such surfaces amenable to 
dyeing which comprises subjecting the metal to 
the action of the composition described in claim 3 
for a time sufficient to produce a film on the sur 
face of the metal, and then washing said surface. 

7. A process for producing corrosion resistant 
Surfaces on Zinc and high Zinc alloy castings and - 
Stampings and coincidently rendering such sur 
faces amenable to dyeing which comprises sub 
jecting the castings and stampings to the action 
of the composition described in claim 4 for a time 
Sufficient to produce a film on the surface of the 
castings and stampings, and then washing said 
Surface. 

8. A process for producing a dyed, corrosion 
resistant surface on zinc and high zinc alloys 
Which comprises subjecting the metal to the ac 
tion of the composition described in claim 1 for 
a time sufficient to produce a film on the surface 

1 
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of the metal and then dyeing the treated metal 
before Said filmed Surface is dry. 

9. A proceSS for producing a dyed, corrosion 
resistant article of zinc and high zinc alloys which 
comprises Subjecting the article to the action of 
the composition described in claim 2 for a time 
Sufficient to produce a film on the surface of the 
article and then dyeing the treated article before 
Said filmed Surface is dry. 

10. A process for producing dyed, corrosion re 
Sistant castings and stampings of zinc and high 
zinc alloys which comprises subjecting the cast 
ings and stampings to the action of the compo 
Sition described in claim 4 for a time sufficient 
to produce a film on the Surface of the castings 
and Stampings, rinsing Said composition from the 
castings and stampings, dyeing the treated cast 
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O 
ings and stampings while still wet, and then cur. 
ing the castings and stampings. 

EARLE. R. MICLEAN. 
DAVID M. JENKINS, JR, 
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