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1 
This invention relates to chromium surface 

layers on cylinder bores, shafts and the like, and 
is more particularly concerned with the treat 
ment and ?nishing of said surfaces after the 
metal has been electrolytically deposited thereon 
and the surface has been ground or honed. 

It is well known that surfaces so treated are 
very hard and smooth thus greatly reducing the 
rate of wear when applied say to the cylinder 
bores or cylinder liners of engines, but owing 
to the smoothness of said surface, it does not 
hold or retain oil, and it is therefore dii?cult 
to ensure and maintain the required amount of 
lubricant over the surface of the cylinder bore 
or liner to avoid the objectionable results arising 
from insu?icient lubrication. 

It has been previously proposed to provide a 
process wherein a layer of chromium is deposited 
electrolytically on the surface of a cylinder bore, 
and the chromium layer then treated for a 
short time with a reversedcurrent so that the 
bore becomes the anode, with the result that a 
certain amount of the chromium is removed 
from the surface and numeroussmall grooves, 
pits or depressions are formed in the surface, 
such being adapted to retain oil under working 
conditions. » i ' 

The object of the invention is to provide new 
or improved means for treatment of the afore 
said surfaces, whereby pits, depressions or 
grooves are formed in any desired or de?ned 
positions therein, which are adapted to retain 
oil and thus ensure e?icient lubrication between 
the moving parts, and at the same time leaving 
a considerable part of the surface unaffected 
and at its original hardness, to provide maximum 
resistance to wear. 
According to this invention a layer of chro 

mium is electrolytically deposited on thebore 
of a cylinder liner or the like which, if necessary, 
is subsequently ground or honed to the required 
?nished size or dimension. A sleeve or casing 
of plastic or other suitable material is arranged 
to cover or surround the surface of the article 
to be treated, and the‘ said article with the 
perforated sleeve attached thereto, which is ar 
ranged to constitute the anode, is immersed in 
an electrolytic bath containing a solution of 
caustic soda, chlorides, chromic acid, or any suit 
able chromium plating solution. Also immersed 
in the electrolytic bath is a cathode, comprising 
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2 
a bar of steel or other suitable material, which 
is so disposed in said bath that the electric 
current flows thereto from the article constituting 
the anode through the holes or slots in the 
aforesaid casing, and the chromium or like sur 
face adjacent to the perforations in the casing 
is partly or completely removed, thus forming 
correspondingly disposed recesses or grooves 
which are adapted to form pockets for retaining 
oil under all working conditions. 
One practical method of carrying the invention 

into effect will now be described with reference 
to the accompanying drawings, in which— 

Figures 1 and 2 show respectively a front and 
a side elevation of a cylinder liner mounted in 
a frame or holder ready for immersion in an 
electrolytic bath containing a solution of caustic 
soda, chlorides, chromic acid, or any suitable 
chromium plating solution, for treatment in ac 
cordance with this invention. 
Figure 3 shows a transverse sectional view 

taken on line A-A, Figure 1. ‘ 
Figure 4 shows in sectional elevation part of 

a cylinder liner after treatment in accordance 
with this invention. ' 
Figure 5 shows a side elevation of the ‘per 

forated plastic sleeve adapted to be placed in 
the cylinder liner. 
In one convenient arrangement for the treat 

ment according to this invention of a cylinder 
liner that has been previously chromium plated 
and subsequently ground or honed to the re 
quired internal dimension or size, I provide a 
sleeve I, of plastic or other suitable material, 
in which are formed holes or perforations 2 of 
any desired shape and disposition. In the ex 
ample shown in Figure 5 the said holes 2 are 
shown disposed in vertical and horizontal align 
ment, but if desired said holes may be disposed 
in any other formation, such as curved or spiral. 
The aforesaid perforated sleeve I may be con 

veniently made from a sheet or strip of plastic 
material in which are formed the desired per 
forations, the said perforated sheet being rolled 
into a cylindrical form and its abutting edges 
?xed together by a plastic glue, or by other 
suitable means. i i 

A perforated sleeve such as before described 
is fixed within a cylinder liner ,3 that has been 
previously chromium plated and ground or honed 
to the required ?nished dimension. The exter 
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nal diameter of said perforated sleeve is pref 
erably such that provides a frictional ?t within 
the cylinder liner, thereby providing the means 
whereby it is held in position. 
The cylinder liner 3 is mounted in a two part 

clamp 4 secured together by clamping bolts 5. 
On one part of the said clamp 4 are welded 
vertically disposed rods 6 to which are ?xed 
top and bottom plates 7 and 8 and an inter~ 
mediate plate 9. On the bottom plate 8 is 
mounted an insulating pad l0 provided on its 
upper side with a stem part I I, said pad being 
arranged to provide a support for a steel bar 
l2 which comprises the cathode, the upper end 
of said bar being supported in a rubber 01' like 
insulating bush [3 mounted in a central hole in 
the intermediate plate 9. To the aforesaid bar 
[2 constituting the cathode is attached a cable M. 
To the top plate 1 is ?xed a clip l5 which pro 

vides a support for the cylinder liner as the 
anode within an electrolytic bath, containing a 
solution of caustic soda, chlorides, chromic acid 
or the like. 
The electric current ?owing from the afore 

said anode constituted by the cylinder liner to 
the cathode passes through the holes in the per 
forated sleeve I, and partly or completely re 
moves adjacent thereto the chromium or like 
plated surface on the said cylinder liner 3, as 
shown in Figure 4, thus forming correspond 
ingly disposed recesses l6 which are adapted to 
form pockets for retaining oil under all work 
ing conditions. 
The shape or con?guration and disposition of 

the holes in the plastic sleeve 1 may be modi 
?ed as desired, for example, instead of round 
holes they may comprise elongated slots, and 
said holes or slots may ‘be disposed in curved or 
spiral formation. 
For treatment of the plated surface of a shaft 

or the like, the perforated casing may con 
veniently comprise a sheet of perforated steel 
or plastic material, shaped and bent to sur 
round the chromium plated surface of the ar 
ticle to be treated, in the manner previously 
described, whereby holes or pockets are formed 
in said surface. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters Pat 
ent is: 

1. A process of treating a machine part to 
provide an electrolytically-deposited ‘bearingr 
surface thereon, which comprises electrolytically 
depositing a metallic layer on such a part to a 
depth to provide a bearing surface of substan 
tially a desired ?nal bearing size, covering the 
electrolytically-deposited bearing surface by a 
mask having perforations distributed over its 
area and which is ‘resistant to attack by an elec 
trolytic etching solution, immersing in a bath 
of an electrolytic etching solution the part hav~ 
ing the metallic layer electrolytically deposited 
thereon and the perforated mask covering such 
layer, and passing an electric current from an 
external source through the bath of electrolytic 
etching solution in such direction that said part 
constitutes the anode until the portions of the 
electrolytically-deposited metallic layer exposed 
through the perforations in the mask to the 
etching solution are etched to a depth sufficient 
to form shallow lubricant retaining recesses 
while the portions of said layer covered by the 
portions of the mask intervening the perfora 
tions therein are not exposed to the etching so 
lution and remain unetched and smooth, 

15 

20 

25 

40 

50 

65 

75 

4 
2. A process of treating machine parts which 

comprises immersing a machine part in an elec 
trolytic bath, passing an electric current derived 
from an external source of supply through the 
electrolytic bath in such manner that the part 
constitutes the cathode until the part has been 
provided with an electro-deposited metallic 
bearing surface which is hard and wear-resist 
ing and has thereby substantially attained its 
?nal plated size, removing said plated part from 
the electrolytic bath, covering the electro-de 
posited metallic bearing surface with a perfo 
rated mask which is resistant to attack by an 
electrolytic etching solution for said bearing 
surface, immersing the plated part so covered 
in an electrolytic etching solution for said bear 
ing surface, passing an electric current derived 
from an external source of supply through said 
electrolytic etching solution in such manner 
that the portions of the electro-deposited metal 
lic bearing surface exposed to the etching so 
lution through the perforations in the mask 
constitute a plurality of spaced, interconnected 
anodes until shallow spaced recesses of su?icient 
area and depth to retain lubricant are formed 
in the metallic bearing surf-ace by partial re 
moval of those positions of said bearing sur 
face exposed to said electrolytic etching solu 
tion through said perforations, the portions of 
said bearing surface covered by the mask and 
not exposed to said electrolytic etching solution 
remaining smooth and unetched, and thereafter 
removing the treated part from the electrolytic 
etching solution and the perforated mask from 
the treated part. 

3. A process of treating machine parts which 
comprises immersing a machine part in an elec 
trolytic bath, passing an electric current derived 
from an external source of supply through the 
electrolytic bath in such manner that the part 
constitutes the cathode until the part has been 
provided with an electro-deposited metallic 
bearing surface which is hard and wear-resist 
ing and has thereby substantially attained its 
?nal plated size, removing said plated part from 
the electrolytic bath, covering the electro-de 
posited metallic bearing surface with a perfo 
rated mask which is resistant to attack by an 
electrolytic etching solution for said bearing 
surface, immersing the plated part so covered 
in electrolytic etching solution for said bearing 
surface, passing an electric current derived from 
an external source of supply through said elec 
trolytic etching solution in such manner that 
the portions of the electro-deposited metallic 
bearing surface exposed to the etching solution 
through the perforations in the mask constitute 
a plurality of spaced inter-connected anodes 
until shallow, spaced, recessed areas are formed 
in the metallic bearing surface by partial re~ 
moval of those portions of said bearing surface 
exposed to said electrolytic etching solution 
through said perforations, the portions of said 
bearing surface covered by the mask and not 
exposed to said electrolytic etching solution re 
maining smooth and unetched and having a 
surface area in excess of the total surface area 
of those portions of said bearing surface ex~ 
posed to said electrolytic etching solution, and 
thereafter removing the treated part from the 
electrolytic etching solution and the perforated 
mask from the treated part. 

SYDNEY CHARLES WILSDON. 
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