
2,706,175 C. E. LCHAR 
APPARATUS FOR SEAF THE INNER 

SURFACE OF ATUBULAR ARTICLE 

April 12, 1955 

Filed March 8, 1950 

:-Z - § ^?èèèèèèèèèèèèèèèèèèèèèèèê? ºff,(~~~~ ae== 
, ??? 

INVENTOR. 
424.7-7e 4/c/aea 

1772-e-ua F-1 

zeitz 
1. 

(2. 
BY 

  

  

  

  

  



United States Patent Office 2,706,175 
Patented Apr. 12, 1955 

1. 

2,706,175 
APPARATUS FOR ELECTROPLATING THE INNER 

SURFACE OF ATUBULAR ARTICLE 

Carl Elmar Licharz, Stockholm, Sweden, assignor to 
Elect Metal Hardening Co. S. A. Tanger, Paris, 
aCe 

Application March 8, 1950, Serial No. 148,424 
Claims priority, application Sweden March 18, 1949 

2 Claims. (C. 204-272) 

This invention relates to the art of electroplating, and 
more particularly to an arrangement for electroplating 
the inner surface of a tubular article. 
An object of the invention is to provide an arrangement 

for electroplating the inner surface of a tubular article : 
by means of which the circulating electrolyte used for the 
electroplating of the article serves also as cooling means 
for the anode. 

Another object of the invention is to provide an ar 
rangement for electroplating the inner surface of a tubular 
article by means of which a high quality of electroplat 
ing may be obtained. 
A further object of the invention is to improve on 

arrangements for electroplating the inner surface of tubu 
lar articles as now ordinarily made. 

Other objects and structural details of the invention will 
be apparent from the following description when read in 
conjunction with the accompanying drawing forming 
part of this specification, which illustrates a longitudinal 
sectional view of a tube to be electroplated with the anode 
disposed centrally therein. 
The walls c of a hollow cylindrical tube to be internal 

ly chrominum plated are connected to a cathode current 
conductor k. At the upper and lower ends the tube is 
hermetically sealed by means of rigid end wall means or 
covers l consisting of suitable insulating material which is 
resistant against the chromic acid bath. The covers l 
also serve to carry the anode e disposed with its axis cen 
trally in the tube. In the embodiment shown the anode 
e consists of an internal, hollow lead tube f through which 
the electrolyte enters at m. The lead tube f is surrounded 
by a copper tube g which in turn is provided with a lead 
cover h. The electrolyte flowing through the hollow in 
terior of the anode is in contact exclusively with the lead 
tube f, and the electrolyte within the tube c only comes 
into contact with the outer lead cover h of the anode. 
The flow of the circulating electrolyte from the interior 
of the anode e to the chamber between the anode and 
the tube c takes place through passage means or apertures 
barranged in the anode e in substantial proximity to the 
lower cover l. As these apertures b also extend through 
the intermediate copper tube g of the anode it is necessary 
to provide the apertures with a protective coating, prefer 
ably of lead. This protective coating can be applied either 
electrolytically, by spraying or in any other suitable way. 

In the embodiment shown the electrolyte flows down 
wardly from the inlet m through the lead tube f which 
forms the internal passage of the anode e, through the 
apertures b at the lower end of the anode into the cham 
ber between the anode and the tube e; the electrolyte then 
flows upwardly and is removed through the outlet tube 
d in the upper cover. The supply of electric current to 
the anode e is effected in the embodiment shown by way 
of conductors i which are directly connected to the cop 
per tube g which projects beyond the outer lead cover b. 
In this way the current is caused to flow mainly through 
the copper which has a high conductance whereby heat 
ing of the anode is reduced as much as possible. More 
over the fresh electrolyte flowing through the interior of 
the anode exerts, a cooling effect upon the anode. Where 
a long anode is used it is preferable to arrange the Supply 
of electric current at each-end of the anode thereby secur 
ing uniform current distribution. 

According to the embodiment shown in the drawing the 
chromium plating of the internal surface of the tube is 
performed with the tube disposed vertically. This method 
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has proved to be particularly advantageous as the removal 
of hydrogen produced by the electrolysis, is facilitated, 
the hydrogen being discharged together with the outflow 
ing electrolyte through the outlet tube d. If the chromium 
plating method according to the invention is applied to 
horizontally disposed tubes of greater dimensions a greater 
number of apertures is preferably provided in the anode, 
these apertuers being preferably evenly distributed over 
the whole length of the anode. 
The electrolyte discharged through the outlet tube d 

flows to a container (not shown) where chromic acid is 
added as necessary in order to maintain the concentration 
of chromium in the electrolyte. The regenerated elec 
trolyte is thereafter recirculated from the container to the 
interior of the anode by means of a pump built of chromic 
acid resistive material. 
The internal plating obtained by the process according 

to the invention is preferably freed from confined hydro 
gen and I have found that this may, for example be ef 
fected by subjecting the interior of the tube to a high 
vacuum, for example 0.001 Torricelli; the treatment may 
for example be carried out for about one hour when the 
greater part of the hydrogen will have been removed. 
Any residual hydrogen may if desired, be removed by 
subjecting the tube to slow heating, the temperature being 
kept below the annealing point of the metal. 

In this way a practically hydrogen free chromium-coat 
ing is obtained on the metal without the necessity of ap 
plying such temperatures for removing the hydrogen as 
would impair the firmness and rigidity of the chromium 
deposit and its firm adherence to the underlying metal. 

It is to be understood that the above description of 
certain embodiments of the invention is only illustrative, 
the full scope of the invention being defined in the ap 
pended claims. 
What I claim is: 
1. An arrangement for electroplating the inner sur 

face of a tubular article, comprising in combination: a 
hollow anode having a closed end and an open end for 
connection with the electrolyte supplying means, first end 
wall means having its major surface transverse to the 
longitudinal axis of said anode and being connected to 
said anode adjacent said closed end thereof, second end 
wall means having its major surface transverse to the 
longitudinal axis of said anode and being connected to 
said anode adjacent said open end thereof, said first and 
said second end wall means being arranged to receive 
therebetween the tubular article to be electroplated and 
tightly closing the open ends of said article so as to form 
with said tubular article and said anode a chamber for 
receiving an eloctrolyte from the interior of said anode, 
said anode having a smooth outer wall and being pro 
vided with passage means intermediate said first and 
second end wall means and arranged only in substantial 
proximity to said first end wall means and extending 
from the inside of said anode to the outside thereof for 
conveying electrolyte in substantial proximity to said first 
end wall means from inside said anode to said chamber, 
and electric current conducting means connected to said 
article and at least one end of said anode, said second 
end wall means being provided with passage means ex 
tending therethrough for withdrawing electrolyte from 
said chamber whereby the electrolyte is led through the 
interior of said anode in one direction of flow, thereby 
efficiently cooling said anode, and then passes through 
said passage means into said chamber in counterflow to 
said one direction. 

2. An arrangement according to claim 1 in which the 
anode includes a copper tube having a length greater than 
the distance between the insides of said end wall means, 
a lead tube covering the inside of and being connected 
to said copper tube, said lead tube having a length at 
least equalling the length of said copper tube, and a lead 
coating covering the outside of said copper tube between 
the insides of said first and second end wall means, the 
passage means extending through said anode having a 
lead coating throughout the length of said last mentioned 
passage means thereby preventing electrolyte passing 
therethrough from contacting said copper tube. 
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