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To all, who11, it molly concern: 
Be it known that I, FRANCIS J. Cr,AMER, a 

citizen of the United States, residing at Phila 
delphia, in the county of Philadelphia and 

5 State of Pennsylvania, have invented certain 
new and useful Improvements in the Processes 
of Cleaning, Preparing, and Coating Metal 
Plates and other Metal Surfaces; and I do de 
clare the following to be a full, clear, and ex 

Io act description of the invention, such as will 
enable others skilled in the art to which it ap 
pertains to make and use the same, reference 
being had to the accompanying drawings, and 
to the letters and figures of reference marked 

is thereon, which form a part of this specifica 
tion. 
My invention relates specially to a process 

of cleaning, preparing, and coating iron or 
steel plates, surfaces, and articles. 

2O My present invention contemplates the con 
plete chemical cleaning and preparation of 
iron or steel plates, articles, and surfaces for 
the reception of a coating or bath of molten 
metal; and I prefer to use as the bath for de 

25 positing the coating on such plates, &c., the 
bath prepared under the patent granted to me 
on the 14th day of August, 1883, No. 283,077, 
as I have found that the bath named therein, 
when used in connection with the process 

3o which forms the principal feature of the pres 
ent application, gives a better and more per 
fect coat than I can otherwise obtain; but I 
would not be understood as confining myself 
to the use of the herein-described process of 

35 cleaning and preparing the plates, &c., in con 
nection with the metallic bath Set out in the 
said patent alone, as it can be used with equally 
good effects so far as the cleaning and prepar 
ing of the plates, &c., goes when followed by a 

4o metal bath of any character. 
The principal object of my present inven 

tion is to thoroughly chemically clean and pre 
pare the metal plates, &c., for the reception 
of the coating of molten metal. 

45 I have found that where acids alone are re 
lied upon to clean the plates, &c., as is com 
monly done in the methods at present pursued 
in coating metal surfaces, that the surface or 
plate will not be entirely freed from ferric ox 

So ideand will not be chemically clean, so that the 

said plates, &c., will not have a complete and 
perfect affinity for the molten metal of the suc 
ceeding metal bath; and I propose to use the 
acid bath, when I employ it at all, only as a 
preliminary step in the cleaning process for 55 
removing quickly the greater portion of the 
ferric oxide before the thorough cleaning is 
effected by other means, which form the essen 
tial features of my invention; and in instances 
where time is not an object, and in case of 6o 
cleaning hollow ware, I dispense with the acid 
bath entirely. The plate or surface to be chem 
ically cleaned, whether having been first treated 
or immersed in the acid bath or not, is placed 
in a cyanide bath composed of cyanide of po- 5 
tassium and Water in about the proportion of 
six ounces of the former to one (1) gallon of 
the latter, (more or less,) with or without caus 
tic potash or ammonia, where it is connected 
with a galvanic current and placed in the po- jo 
sition occupied by the anode in an ordinary 
electroplating-bath, and I place a suitable sur 
face on the negative pole or cathode and ap 
ply the current. The plate on the anode side 
is thereby thoroughly and perfectly chemic. , 5 
ally cleaned and stripped of every particle of 
ferric-oxide, acid, or other impurity. The ac 
tion of the galvanic Culrrent in the cyanide bath 
(which, of course, is an alkaline bath) removes 
all the sulphureted hydrogen, which is always 8o 
produced by a previous cleaning in an acid 
bath, and thereby precludes the possibility of 
the re-formation of oxides in a space of time 
which is ample for the prosecution of the sub 
sequent steps of the process. 85 
When the plates are first treated in an acid 

bath before the immersion in the cyanide bath, 
I prefer to rinse them in water after removing 
them from the acid bath before placing them 
in the cyanide bath. After being thus chem- go 
ically cleaned by being made the anode in a 
galvanic current in the cyanide bath, the metal 
plates or other articles are immersed in a suit. 
able flux-as, for instance, a bath of muriate 
of zinc, which may be made by dissolving 95 
metallic zinc in muriatic acid until it is thor 
oughly saturated and will take up no more of 
the metallic zinc. This flux prepares the plates 
or surfaces for a more ready adhesion of the 
molten metal, and constitutes an important step tro 
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in the present process, asit completes the prepa 
ration of the plates for the reception of the coat 
ing of molten metal after they are cleaned in 
the cyanide bath. From the flux the plates or 
surfaces are passed to the bath of molten metal 
with which they are to be coated, where they 
are treated in the usual way by being immersed 
therein and withdrawn therefrom. This bath 
of molten metal may be any of the well-known 
Coating baths; but, as above stated, I have had 
the greatest success with the bath described in 
my patent above mentioned, which bath con 
sists of lead or similar metals mixed with Sal 
ammoniac, arsenic, phosphorus, and borax, or ; 
similar flux, in the manner set forth in said 
patent. 
Any strength of current, sufficient to create 

action in the bath can be used and increased, 
as desired. 
The preliminary acid bath is composed of 

Sulphuric or muriatic acid. 
I am aware that metal plates and surfaces 

have been stated to have been cleaned by be 
ing made the cathode of an electric current in 
a cyanide bath, and I do not claim such. 
The accompanying drawings illustrate a 

means whereby the above described process 
can be carried out. 

Figure I is a view showing the general ar. 
rangement of the several receptacles for con 
taining the various baths. Fig. II is a plan 
view of the cyanide bath having the galvanic 
appliances for holding the plates and for re 
versing the current attached. 
A is the acid bath; B, the cyanide bath. C 

is the muriate-of-zinc bath, and D is the final 
bath of molten metal. 
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E is a dynamo-machine, with positive and 
negative conveyers indicated by the usual posi 
tive and negative signs. 
F is a switch for reversing the current, and 

G. G. G. are positive wires or rods in the cyan 
ide bath, and H H H are negative wires or 
rods in the same. 
The operation will be understood from the 

description already given. 
Having thus described my invention, what I 

claim, and desire to secure by Letters Patent, 
S-le 

1. The herein-described process of treating 
metal plates or other metal surfaces, consist 
ing in cleansing the same by making them the 
anode in a cyanide bath through which a gal 
vanic current is passing, then immersing them 
in a flux, and finally immersing them in a bath 
of molten metal, substantially as set forth. 

2. The herein-described process of coating 
metal plates or other metal surfaces, consist 
ing in cleansing the same by making them the 
anode in a cyanide bath through which a gal 
vanic current is passing, then immersing them 
in a ?lux, and finally immersing them in a bath 
consisting of lead or similar metal, sal-ammo 
niac, arsenic, phosphorus, and borax, or simi 
lar flux, as set forth. 

In testimony whereof affix my signature in 
presence of two witnesses. 

FRANCIS. J. CIAMER. 

Witnesses: 
J. F. HEN DRICRSON, 
I. N. KALB. 
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