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The present invention is an electrical Switch 
contact and more particularly a switch contact 
adapted for use in ratio adjusting apparatus of 
the type disclosed in the copending application 
of Cyril H. Hannon, Serial No. 539,848, filed June 
12, 1944, and which was subsequently abandoned 
and in Blume Patent No. 2,255,501. 

It is one of the objects of the present inven 
tion to provide an electrical switch contact which 
has and which maintains a low contact resist 
ance. It is a further object of the invention to 
provide a ratio adjusting switch with contacts 
which is immune to sulphide formation when im 
mersed in oil. 
In the drawing, the single figure illustrates a 

pair of contacts embodying the features of the 
present invention. 

In carrying out the present invention we pro 
vide a switch which has a metal backing of high 
electrical conductivity. Copper provides a satis 
factory backing because of its combined high 
conductivity and low cost. However, silver, al 
loys of copper and silver, and copper with a coat 
ing of silver, may be employed if desired. A 
very thin coating of tin applied to the high Con 
ductivity metal base provides the switch contact 
surface. The tin coating generally is electro 
plated onto the copper or other metal base. The 
deposition of the tin by electrodeposition is par 
ticularly desirable since the thickness of the tin 
coating must be closely controlled and the elec 
trolytic process permits such control. To ob 
tain the most satisfactory results the plating time 
and current density of the bath should be regu 
lated so that the tin deposited on the base metal 
is less than 0.001'. We have found that a plat 
ing time of twenty minutes at a current density 
of fifteen amperes per square foot in an alkaline 
stannate bath results in a very satisfactory plate 
thickness. 

After the deposition of the tin coat the plated 
switch is removed from the bath and dried. 
Thereafter the tin coating is fused, or, in other 
words, melted on the copper or other metallic 
electrically conducting backing generally by im 
mersion in hot oil. The fusing process provides 
an integral connection between the tin coating 
and metal backing. The thickness of the final 
tin coating should be at least 0.0001' but less 
than 0.0004' and preferably between 0.00017' 
and 0.00023'. If the tin coating is too thick the 
excess tin will form globules thereby producing 
a rough contact surface which promotes bridg 
ing and a two-point contact rather than a straight 
line contact such as desired in a ratio adjuster 
of the type described in the Blume patent. On 
the other hand if the tin coating is less than 
0.0001' or greater than 0.00026'' the resistance 
of the fused coating is too. great. If the fused 
tin surface is too thin this condition may be 
readily detected by the appearance of the sur 
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face which will be darker and of slightly lower 
luster than that possessed by a coating about 
0.0002' thick. A plated tin coating of the desired 
thickness has a brilliant chrome-like luster. 
A tin coating over copper having a thickness 

of 0.000197' has an average resistance of about 
180 to 160 ohms)x10-6 with loads varying from 
1.45 pounds to 11.60 pounds, the smaller load 
being associated with the higher electrical resist 
ance. Under the same test conditions a tin coat 
ing having a thickness of 0.000066' has an average 
resistance varying from about 1150 to 260 
ohnsx 10-6. 

Ratio adjusting apparatus ordinarily is oper 
ated under oil and the sliding contact surfaces 
are under a pressure of about 20 pounds. If silver 
contact surfaces are employed, silver sulphide will 
form on the exposed or non-engaged areas of 
the contact Surfaces. The sulphide is a fairly 
good electrical conductor and it is likely to cause 
transformer failures when the sulphide scale 
drops of the contact and settles on the insulat 
ing components of the load ratio device in such 
a way as to cause a short circuit by arc-over. 
Our improved very thin tin contact surface not 
Only has and maintains a low electrical contact 
resistance but it is substantially immune to sul 
phide formation. 
What we claim as new and desire to secure 

by Letters Patent of the United States is: 
1. A switch contact having a surface coating 

consisting of a fused layer of tin at least 0.0001''' 
but less than 0.0004'' thick. 

2. A switch contact member having a surface 
coating consisting of a fused layer of tin about 
0.00017' to 0.00023' thick. 

3. A switch contact consisting of a copper base 
with a fused tin coating thereon, said tin coating 
having a thickness of about 0.0002'. 

4. An oil immersed switch comprising cooper 
ating switch contacts, each of said contacts con 
sisting of a metal base of high electrical conduc 

- 'tivity with a fused coating of tin thereon, said tin 
coating having a thickness of approximately 
0.0002'. V 

5. A switch contact consisting of a silver base 
with a fused tin coating thereon, said fused tin 
coating having a thickness of about 0.0002'. 

CYR, H, BANNON. 
ALFRED L, JENNY. 
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