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ABSTRACT: A high voltage vacuum switch having a sealed 
envelope with a pair of relatively movable electrodes within 
the envelope between which arcing occurs. One of the elec 
trodes is reciprocably movable in an axial direction within the 
envelope and is guided by a rigidly supported washer during 
axial movement, the washer having a plating of silver-palladi 
um alloy for gettering gas within the envelope. The alloy is 
formed by depositing silver on the washer and depositing pal 
ladium on the silver and heat treating both of the metals to ef 
fect diffusion. 
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3,562,574 

ARTICLES PLATED WITH OR COMPRESED OF SILVER 
PALLADUMALLOYS 

This is a division of application Ser. No. 453,009, filed May 
4, 1965 and now abandoned. 

This invention relates to articles plated with silver-palladi 
um alloys and processes for plating the same. 

Silver-palladium alloys have the property of absorbing gases 
and are presently available in sheet and ingot form for use as 
getters in evacuated electrical devices such as vacuum 
switches and electron tubes and for use as roll-on or dipped 
protective coatings for base and precious metals. When using 
this alloy as a getter to remove traces of free hydrogen and 
other gases in evacuated electrical devices, it was formerly the 
practice to cut a small piece of the alloy from sheet stock and 
mechanically mount it on a support within the evacuated 
device. This practice is undesirable because of the risk of the 
piece breaking loose and causing a short circuit or mechanical 
failure. More elaborate mounting means to prevent this risk 
are to be avoided because additional costs would be imposed 
on an already expensive component. When used as a roll-on or 
dipped protective coating to provide a tarnish resistant coat 
ing of good appearance on tableware and jewelry, expensive 
machinery and processes are required to bond the sheet alloy 
to the base member and dip coating results in a coating of un 
controllied thickness. 

It is desirable from the standpoint of cost reduction to elec 
troplate silver-palladium alloys on articles for gettering and 
other gas absorption purposes. It is also desirable to elec 
troplate silver-palladium to provide tarnish resistant coatings 
having certain desirable qualities as regards texture and ap 
pearance. However, it is not known at present how to elec 
troplate such an alloy directly since dissimilar metals cannot 
ordinarily be plated simultaneously. 

Accordingly, it is an object of the present invention to pro 
vide articles plated with silver-palladium alloys and to provide 
improved processes for making the same. 
Another object is to provide silver-pallidium plated articles 

which exhibit desirable characteristics depending on the 
silver-palladium ratio. 
Another object is to provide improved getters for use in 

vacuum type devices, particularly getters which take the form 
of a silver-palladium alloy plated on parts within such devices, 
which parts already serve some other function within the 
device. 
Another object is to provide a tarnish resistant plate for 

metal articles, such as silver. 
Other objects and advantages of the invention will 

hereinafter appear. 
The drawing illustrates a preferred embodiment of the in 

vention but it is to be understood that the embodiment illus 
trated is susceptible of modifications with respect to details 
thereof without departing from the scope of the appended 
claims. 

In accordance with the present invention an article is first 
provided with a plating of silver of desired thickness, then with 
a plating of palladium of desired thickness over the the silver, 
and then the article so plated is subjected to heat treatment at 
a temperature below the fusion points of the article, the silver 
and the palladium to effect diffusion between the silver and 
palladium to provide a plating of a true silver-palladium alloy 
on the article. For purposes of illustration, the invention is 
hereinafter described as applied, first, to provide a getter for a 
vacuum switch and, secondly, to provide a tarnish resisting 
plating on an article. 

Referring to the drawing, there is shown a portion of a 
vacuum switch which is used in the high voltage electrical 
transmission art for switching high voltage, high amperage cir 
cuits. The vacuum switch has a glass envelope 10 which is un 
derstood to be sealed at each end by means of metal plates 12 
and 14 and has a high vacuum maintained therein and an in 
ternal volumetric capacity of approximately 65 cubic inches. 
Plate 12 affords mechanical support for an electrical connec 
tion to a stationary contact support rod 16 on which is 
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mounted a stationary contact 18. Plate 14 is provided with 
aperture 20 for accommodating a movable contact support 
rod 22 on which is rigidly mounted a movable contact 24. A 
flexible metal bellows 26 is connected in sealed relationship as 
by brazing to the inner surface of plate 14 around aperture 20 
and to the exterior of movable contact support rod 22 to per 
mit relative movement of contacts 18 and 24 to open and 
close position as movable contact support rod 22 is moved. A 
hollow cylindrical sleeve 28 surrounds bellows 26 and a por 
tion of contact rod 22 and is rigidly secured as by brazing to 
plate 14. Sleeve 28 mechanically supports a washer 30, 
preferably of copper, which is brazed as at 31 and crimped in 
place as at 33 near one end of the sleeve. Washer 30 has an 
aperture 32 for accommodating movable contact support rod 
22 and serves to support the rod against axial misalignment as 
it moves back and forth. 

In the vacuum switch hereinbefore described it is necessary 
to maintain a high vacuum and an uncontaminated environ 
ment to assure a minimum of arcing and rapid arc extinguish 
ment as the contacts 18 and 24 separate under load. Most im 
purities are removed during various steps in manufacture and 
assembly of the switch and substantially all impurities nor 
mally in gaseous form are removed during the establishment 
of the vacuum within glass envelope 10. However, trace impu 
rities still remain after the tube is sealed and some impurities 
appear as a result of gases released from the contact materials 
during arching. 

Accordingly, means are usually provided to getter the impu 
rities which are present in gaseous form, such as hydrogen and 
methane. 

Formerly, a small piece of silver-palladium alloy cut from 
sheet stock was rigidly secured to one end of a small piece of 
wire as by brazing and the other end of the wire was secured as 
by brazing to a suitable member within glass envelope 10 of 
the vacuum switch. However, such an assembly was rather 
delicate because of its necessarily small size and was subject to 
detachment which created a risk of damage to or shorting of 
the vacuum switch. 

In accordance with the present invention, it is proposed to 
provide a member already within glass envelope 10 of the 
vacuum switch and normally serving another function with a 
silver-palladium plating to serve as a getter. In the embodi 
ment shown washer 30 which supports movable contact sup 
port rod 22 is provided with a silver-palladium plating to also 
serve as the getter in the following manner. 

In the particular embodiment shown, only one side of 
washer 30 needs to be plated since it has sufficient surface 
area with respect to the envelope volume to absorb impurities 
which might be present. To plate only one side of washer 30, 
the other side is coated with a substance to resist deposition of 
plating, such as "Microstop' lacquer. 
Washer 30 which is, for example, made of copper is chemi 

cally cleaned by dipping in a suitable cleaning solution such as 
trichloroethylene or tetrachloroethylene in a stillor ultrasonic 
bath. It is then thoroughly water rinsed in cold running water 
before putting into a solution such as 50 percent HNO by 
volume for lo seconds. - - 

It is preferable at this stage to provide washer 30 with a 
prior silver strike to improve the adhesion of the subsequent 
silver plating. This is accomplished by passing a very high cur 
rent, on the order of 40 to 50 amperes per square foot, for 30 
seconds while the washer is submerged in a weak silver plating 
solution. Washer 30 is then submerged in an aqueous silver 
cyanide plating bath and connected as a cathode with a source 
of silver for deposition submerged in the same bath and con 
nected as an anode. A plating current having a current density 
of about 10 amperes per square foot of the surface area to be 
plated is then passed through the cathode, bath and anode to 
deposit a plating of silver on washer 30. For each minute of 
plating time at the current density specified, a layer of silver 
25 millionths of an inch thick will be deposited on the surface 
of washer 30. A layer of silver one-two thousandths of an inch 
thick deposited after 20 minutes on a washer about 2% inches 
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