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ELECTROPOLISHING OF METAS 
Henry Boynton Smith, Wallingford, Conn., as 

signor to R. Wallace & Sons Manufacturing 
Company, Wallingford, Conn., a corporation 
Application May 15, 1947, Serial No. 48,220 

(C. 204-140.5) 6 Cairns. 

This invention relates to the electropolish 
ing of silver plate, copper, and brass. 
The primary object of this invention is to pro 

Wide an electropolishing innethod which produces 
a highly brilliant polish or high luster on the 
Surfaces of Such metals. 

Heretofore, in order to attain brightness of 
electrolytically deposited Silver, the use of addi 
tion agentS or brighteners in the plating solu 
tion, during the plating Operation, has been re 
Sorted to but that method has not been entirely 
Satisfactory because, among other things, the 
results were not always uniform as to the bright 
ness of the silver plate produced by the method 
and the desired degree of brightness or high 
brilliance was not attainable. Moreover, me 
chanical polishing operations which were com 
paratively expensive Were required to attain the 
available degree of brightness of the silver plate. 
The method of the present invention produces a 
luster on electrolytically deposited silver which 
is brighter or more brilliant - than the luster 
heretofore attainable by the use of addition 
agents Ol' brighteners in the plating solution. 
AS a result, mechanical polishing and finishing 
operations are minimized, thereby reducing the 
finishing costS. 

I have discovered that a polish or luster of 
high brilliance may be provided on the Surface 
of silver plate, copper or brass by electropolish 
ing this surface anodically in an electrolyte 
under conditions according to which a composite 
voltage or potential made up of a direct current 
potential and an alternating current potential 
is intermittently applied to the electrodes. The 
electrolyte employed in the present process for 
polishing Silver plate may be either a simple 
Soluble cyanide bath or one containing silver in 
Solution. With an excess of free cyanide. Wide 
ranges of concentration of Silver and free cya 
nide are suitable for carrying out my process. 
Excellent results have been obtained with elec 
trolytes of composition of conventional Silver 
plating Solutions With which the art is familiar 
in connection with the use thereof in the electro 
plating of silver. The electrolyte employed in 
polishing copper or brass is hereinafter set 
forth. 
The alternating current voltage component of 

the potential applied to the electrodes is of the 
Same value or lower than the direct current 
Voltage component and the said two components 
are in series circuit relation. The varying posi 
tive potential composed of said two component 
voltages has a substantially sine wave form, cor 
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responding to the 60 cycle frequency of the A. C. 
potential. Said composite potential is applied 
anodically to the silver surface in the electro 
lytic bath. Preferably the silver surface to be 
polished is disposed in the bath as an anode be 
tween two cathodes. The Surfaces of these cath 
odes are preferably of silver but any clean Sur 
face which conducts an electric current and does 
not react with the aforementioned electrolyte 
will Sufice. I have discovered that the periodic 
interruption of the flow of current in the elec 
trolytic bath in conjunction with the application 
of the composite alternating current and direct 
current potentials to the electrodes greatly in 
proves the luster of the silver surface. Accord 
ingly, in accordance with my method the Com 
posite potential is applied intermittently to the 
electrodes. 

Excellent results have been obtained by the 
proper control of the variables of direct current 
voltage component, alternating current Voltage 
component, time of application of the conposite 
potential to the electrodes (the “on' time) and 
the interva between successive applications of 
the composite potential (the “off' time). The 
first three mentioned variables must be So coin 
trolled that a film forms on the anodic Silver 
surface which dissolves when the composite po 
tential is interrupted. This film is of such 
nature that the high points or protrusions of the 
irregular silver surface are removed in preference 
to the low Spots or valleys and Consequent 
Smoothing and brightening occurs. If the re 
lationship of the variables is Such as to form a 
film which does not dissolve when the composite 
potential is renoved, polishing Will not occur. 
The 'off' time need only be of sufficient duration 
to permit complete dissolution of the Soluble 
anodic film in the main body of the electrolyte. 
'Off' times longer than are required for the above 
mentioned dissolution of anode film have no 
beneficial or deleterious effect. The number of 
intermittent applications of the composite po 
tential required for producing a bright Silver 
Surface depends on the degree of roughness of 
the original Surface and on the brightness or 
brilliance desired. Generally, the rougher the 
Original Surface or the brighter the Surface de 
sired, the greater is the number of intermittent 
applications of the composite potential rer. 
quired. The minimum “on' time should be long 
enough to produce a polarization film that covers 
the entire surface to be polished. The maximum 
'on' time is limited by the Solubility of the film 
in the Solution. The film must dissolve when the 



2,559,263 
3 

current is interrupted. The minimum 'off' time 
should be long enough to result in a complete 
solution of the Soluble polarization film. These 
times will vary with the composite voltage, con 
position of electrolyte, and temperature. For 
example: With 17.5 v. D. C. and 12 v. A. C. and 
with the solution referred to in the example 
hereinafter set forth: 

Sec. 

Optimum "on' time ---------------------- 0.5 
Maximum 'on' time ----------------- ---- 0.9 
Minimum 'off' time --------------------- 0.6 
Optimum 'off' time ---------------------- 1.2 
In the drawings, Fig. 1 shows a circuit diagram 

and illustrates more or less diagrammatically the 
method of the present invention; and 

Fig. 2 is a potential-time curve according to 
Said method. 

Referring to the drawing the electrolytic bath 
or tank is shown in dot-and-dash lines and 
designated by the numeral f. The anode 2 is 
constituted by the silver surface which is to be 
polished and which is innersed in the electro 
lyte and the cathodes 4 are formed of silver. 
The direct current component of the composite 
potential is supplied from a direct current gen 
erator or from any other suitable source to the 
positive and negative line terminals L and L2 
respectively. 
is supplied by the transformer having the pri 
mary P and the secondary S. As shown in the 
drawing the secondary is in series circuit re 
lation. With the direct current supply. An auto 
matic timer or time-controlled circuit make and 
break device fS is in series circuit relation, as 
shown, So as to periodically interrupt the appli 
cation of potential to the electrodes 2 and 4. 
It will be understood that said timer is adjust 
able to provide for the “on' and 'off' periods 
of current flow. 

In practicing the above described method of 
the present invention the articles to be polished 
are immersed in the electrolyte as the anode on 
a suitable rack. The method is presently per 
formed without relative movement of the anode 
and the electrolyte during the electropolishing 
Operation but it will be understood that it is 
Within the Scope of the present invention to move 
either the articles in the electrolyte or to cause 
movement of the electrolyte in relation to said 
articles. 
The following is an example of the conditions 

which produced a highly brilliant polish or luster 
On a Silver plated Soup spoon representing ap 
proximately 12 Square inches of surface area im 
mersed on a rack into a conventional silver plat 
ing Solution at room temperature and of the foll 
lowing composition with water in an amount to 
nake One gallon of the Solution: 

Ounces 
Silver ----------------------------------- 5. 
Free potassium cyanide ------------------- 8.2 
Potassium carbonate ---------------------- 7.9 
The Silver is incorporated in the bath of the 

above example, in the form of potassium silver 
cyanide. 
The tank was a cylinder 12' in diameter and 

12' high, with cathode 65 square inches in area, 
placed on either side of the anode at a distance 
of 4/2' from it. No agitation whatsoever was 
employed during electropolishing. The com 
posite Varying potential was composed of 17.5 
volts direct current potential component and 12 

The alternating current potential 

O 

5 

20 

25 

40 

45 

50 

55 

60 

65 

70 

75 

4. 
voltS R. M. S. (root mean Square) meter reading 
alternating Current potential component and was 
applied intermittently. “On' times less than a 
Second, preferably approximately 0.5 second and 
"off' times of about 2 seconds were employed. 

For polishing Copper or brass, an electrolyte 
which is of the following composition, may be 
employed: 

Ounces 
Free Sodium cyanide -------------------- 5 
Copper (metallic) ---------------------- .08 
Sodium carbonate ---------------------- 1.75 
Water Sufficient to make up one gallon of solu 

tion. 
The copper is incorporated in the bath of the 

above example, in the form of copper cyanide. 
The composite potential which is intermit 

tently applied in polishing copper or brass is com 
posed of a direct current potential of about 11 to 
15 volts and an alternating current potential of 
about 5.5 to 11 VoltS, it being understood that the 
A. C. Voltage is in any case not higher, but pref 
erably lower, than the D. C. voltage. The “on' 
and 'off' times and current density values are 
about the sane as those which obtain in the 
polishing of silver, as set forth above. 
While I have shown and described the pre 

ferred embodiments of my invention, it will be 
understood that various changes may be made 
therein Without departing from the underlying 
idea or principles of the invention within the 
Scope of the appended claims. 

Having thus described my invention, What I 
claim and desire to secure by Letters Patent, is: 

1. In the anodic polishing of a metal of the 
group COnsisting of copper, brass and electrically 
deposited Silver in a cyanide bath, the method 
which comprises immersing the metal in said 
bath and Subjecting the metal in the bath to the 
electrolytic polishing action resulting from the 
intermittent application of a positive potential 
of varying value to said metal, as the anode, and 
to a companion cathode, said varying potential 
being composed of a direct current potential in 
Series with an alternating current, potential and 
applied for a plurality of time-spaced periods of 
about 0.5 Second each with intervening periods 
of about 1.2 seconds each, the peak alternating 
current potential being not greater than the 
direct-current potential. 

2. The method of polishing the silver plated 
Surface of a netal member, coinprising immers 
ing Said member in a cyanide electrolytic bath 
and Subjecting said member in the bath to the 
electrolytic polishing action resulting from the 
intermittent application of a positive potential 
of Varying value to said member, as the anode, 
and to a companion cathode, said varying po 
tential being composed of a direct-circuit po 
tential in Series with an alternating-current po 
tential and applied for a plurality of time-spaced 
periods of about 0.5 second each with intervening 
periods of about 1.2 seconds each, the peak alter 
nating-current potential being not greater than 
the direct-current potential. 

3. In the anodic polishing of a metal of the 
group consisting of copper, brass and electrically 
deposited Silver in a cyanide bath, the method 
which comprises immersing the metal in said 
bath and Subjecting the metal in the bath to the 
electrolytic polishing action resulting from the 
intermittent application of a positive potential 
of Varying Value to said metal, as the anode, and 
to a companion cathode, said varying potential 
being composed of a direct-current potential in 
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Series with an alternating-current potential and 
applied for a plurality of time-spaced periods 
of about 0.5 second each with intervening periods 
of about 1.2 seconds each, the peak alternating 
Current potential being not greater than the 
direct-current potential, the direct-current po 
tential having a Value of about 17.5 volts and the 
alternating-current potential having a root mean 
Square value of about 12 volts. 

4. The method of polishing the silver plated 
Surface of a metal member, comprising immers 
ing said member in a cyanide electrolytic. bath 
comprising a silver plating aqueous Solution con 
taining about 5.1 ounces silver, about 8.2 ounces 
free potassium cyanide and about 7.9 ounces 
potassium carbonate per gallon of solution and 
Subjecting said member in the bath to the elec 
trolytic polishing action resulting from the inter 
mittent application of a positive potential of 
Varying Value to Said member, as the anode, and 
to a companion cathode, said varying potential 
being composed of a direct-current potential in 
Series With an alternating-current potential and 
applied for a plurality of time-spaced periods of 
about 0.5 Second each with intervening periods of 
about 1.2 Seconds each, the peak alternating 
current potential being not greater than the 
direct-current potential. 

5. In the anodic polishing of a metal of the 
group Consisting of copper, brass and electrically 
deposited silver in a cyanide bath, the method 
Which comprises immersing the metal in said 
bath and subjecting the metal in the bath to the 
electrolytic polishing action resulting from the 
intermittent application of a positive potential of 
varying value to said metal, as the anode, and 
to a companion Cathode, Said varying potential 
being composed of a direct current potential in 
Series with an alternating current potential and 
applied for a plurality of time-spaced periods 

6 
between about 0.5 second and about 0.9 second 
each With intervening periods of at least about 
0.6 Second each, the peak alternating current 
potential being not greater than the direct cur 

5 rent potential. 
6. The method of polishing the silver plated 

Surface of a metal member, comprising immers 
ing Said meinber in a cyanide electrolytic bath 
and Subjecting said member in the bath to the 
electrolytic polishing action resulting from the 
intermittent application of a positive potential 
of varying value to said member, as the anode, 
and to a companion cathode, Said varying po 
tential being composed of a direct-current po 
tential in Series with an alternating-current 
potential and applied for a plurality of time 
Spaced periods between about 0.5 second and 
about 0.9 second each with intervening periods 
of at least about 0.6 second each, the peak alter 
nating-current potentiai being not greater than 
the direct-current potential. 

HENRY BOYNTON SMITH. 
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