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This invention relates to improvements in Wear 
ing parts, for internal combustion engines. By 
wearing parts we mean parts that in the opera 
tion of the engine are subjected to wear as the 
result of impact, friction, exposure to the com 
bustion gases, or the like. Thus, we intend to 
enbrace in the term wearing parts such articles 
as Valve parts (including heads, stems and seats), 
tappets, can-followers, piston rings, piston pins, 
channels, pipes, cylinder walls, etc. 
The invention aims to provide, as new articles 

of manufacture, improved wearing parts, for in 
ternal combustion engines, and especially for au 
tomotive engines. In accordance with the inven 
tion Such Wearing parts have at least a portion 
of their wearing surface covered with electro 
deposited chronium. 
Several embodiments of the invention, by way 

of example, are illustrated in the accompanying 
drawing, wherein Fig. is a view partly in ele 
Vation and partly in Section of an automobile 
valve according to the present invention; 

Fig. 2 is a Sectional view on the line I-II 
Fig. . 

Fig. 3 is a view in elevation of a piston pin ac 
cording to the invention. 

Fig. 4 is a cross-section of Fig. 3 on the line V. 
Fig. 5 is a plan view of a piston ring according 

to the invention. 
Fig. 6 is a view partly in side elevation, and 

partly in section, the section being on the line 
W. W. Fig. 5. 

Rig. 7 is a vertical cross-section of part of an 
internal combustion engine showing a poppet 
valve according to this invention, in the exhaust 
passage of the engine. 

Referring to Said drawing letter A designates 
the wearing part, and letter C the chromium elec 
troplated thereon. The thickness of the chromi 
um plate is exaggerated in the drawing. 

in Fig. the poppet valve shown in Figs. 1 and 
2, is shown as mounted in a conventional manner 
in an exhaust passage E of an internal combustion 
engine, R, being the bearing and S the seat. 
In accordance with our present invention, the 

wearing part A, for example a Valve part, has its 
Wearing surface covered to an appropriate ex 
tent with a relatively thin layer or film C of elec 
tro-deposited chromium. By wearing surface, we 
mean that portion of the wearing part that is Sub 
jected to wear as a result of impact, friction, ex 
posure to the combustion gases, or the like. If 
desired, the entire surface of the wearing part A. 
may be covered with electro-deposited chromium 

55 C. Where it is not necessary or not desirable to 
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cover the entire surface of the wearing part with 
chromium, the invention contemplates covering 
With chromium such portion of the surface as is 
exposed to the greatest Wear. 
We have found that wearing parts for internal 60 

combustion engines when provided with chromi 
um-plated Surfaces in accordance with our pres 
ent invention possess Superior wearing qualities. 
In particular, such chromium-plated wearing 
partS have a harder and longer wearing surface, 65 
as Compared with similar unplated parts and 
consequently the chromium-plated parts of the 
invention are found to wear better and last longer. 
The Sulphur Or Sulphur compounds contained 

in oil attack most metals in which they come into 70 
contact, but this attack is not ordinarily noticed 
or accounted a factor in the wear of these parts, 
as the friction of other parts, of the fluid streams, 
etc., On Such parts is ordinarily regarded as the 
principal cause of Wear, and, moreover, the fric 
tion usually keeps the parts bright, so that the 
cause of deterioration or wear is not readily ap 
parent. Nevertheless, the softening of the Sur 
face by COTOsion or attack is an important fac 
tor in the Wear produced by the friction of other 
parts and of liquid or gaseous streams on such 
attacked Surface. Chromium is unaffected by 
sulphur or Sulphur compounds, and hence chro 
mium surfaced parts, while not only presenting 
harder Surfaces for wear than hardened steel, are 
resistant to sulphur attack, and therefore give 
Superior wear for both reasons. 
Chromium-plated valve parts of the inven 

tion have hard Surfaces resistant to impact, to 
friction and to the combined corrosive and ero 
sive action of superheated exhaust gases mov 
ing at high velocity and to the corrosive contents 
of oil, such as Sulphur or sulphur compounds. 
Tappets are used to operate the valves and when 
chronium-plated, in accordance with the inven 
tion, possess a hard surface and are highly resist 
ant to impact. 
In making the improved wearing parts A of the 

invention, the unplated part may be manufac 
tured in any appropriate and customary man 
ner. The part is then placed as a cathode in an 
electrolytic cell containing an appropriate chro 
mium electrolyte and the surface (entirely or par 
tially as desired) of the part is covered with a 
layer C of electro-deposited chromium of the de 
sired thickness. Where only a portion of the 
surface of the part is to be covered with the elec 
tro-deposited chromium, appropriate measures 
well understood in the art of electro-deposition 
may be taken to inhibit the electro-deposition 
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of chromium, where desired. The wearing part 
is prepared for chromium plating by cleaning the 
surface to be plated in any appropriate manner 
as, for example, by an acid and alkali dip. The 
wearing part A is then hung as a cathode in a 
chromium plating bath, preferably a chromic 
acid bath containing a suitable catalytic agent, 
such as a sulphate radical as set forth in the 
patents to Fink 1,581,188, dated April 20, 1926, 
and 1802,463, dated April 28, 1931 and others of 
Fink and associates. The plate C may be either 
a grey or a bright plate, as may be necessary Or 
desired, and such plate may be obtained by 
methods disclosed in said patents. 
We claim: 
1. In an internal combustion engine the com 

bination of a passage for exhaust gases having a 
bearing adjacent thereto and a poppet valve ar 
ranged to control flow of exhaust gases through 
said passage and having a portion of its stem 
supported in Said bearing and another portion 

1,956,014 
exposed in said passage, said stem having both 
said portions coated with chromium. 

2. A poppet valve for internal combustion en 
gines having a guide bearing for the stem por 
tion, said stem being coated with chromium. 

3. A bearing member and a member supported 
therein for relative movement and frictional en 

80 

gagement therewith, One of said members being 
plated with chromium. 

4. In combination with an internal combus 
tion engine having an exhaust passage and a 
guide for a valve, a valve arranged to control 
flow through said passage and having a portion 
positioned in the path of flow of the exhaust 
gases and another portion in frictional engage 
ment with said guide, both said portions of said 
valve being coated with an electrolytic deposit of 
chromium. 

COLN G. FINK. 
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