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This invention relates to an electrical make
and break contact and particularly to tungsten
contacts employed in automobile ignition and
similar systems.

The general object of the invention is to pro-
vide an improved tungsten contact suitable for
such work.

In an automobile ignition system, the contacts

are called upon to make and break at tremendous-
1y high speeds, such as three thousand times a
minute. The most suitable contacts developed
for this exacting surface have been very hard
dense dises of tungsten, cut from a dense hard
non-porous tungsten rod or sheet. - The tungsten
dises are of very small diameter, for instance
about 3 of an inch, and very thin, for instance
146 of an inch thick,

In the operation of a tungsten contact, the
major factors contributing to breakdown are the
heat developed due to contact resistance, espe-
cially resulting from the pressure contact resist-
ance coefficient of tungsten, and the oxidation
of the grain boundaries which progresses from

- these boundaries to the entire contact surface.
The production of this oxide further raises the
contact resistance of the fungsten, thereby
bringing about localized contact effects with re-
sultant overheating, fusing and pitting of the

surface. While for a great many applications in

which tungsten contacts are used the effects of
the contact resistance coefficient of tungsten are
not unduly detrimental, they become quite seri-
ous when encountered in the rapid make and
break action taking place in automobile ignition
and similar systems. :

I have found that the addition of a very small
quantity of boron reduces the pressure resist-
ance coefficient and limits the oxidation of the
tungsten contact, especially at the grain bound-
aries. i

The amount of boron added must be held to
very low limits, espetially since the addition of
‘boron makes it quite difficult to swage tungsten
rod down to the size from which the discs must
be cut. Beneficial results are obtained from the
addition of fractional percentages of boron, for
instance from the least useful amount, such as
0.1% or lower up to approximately 1%. For a
contact having a diameter not substantially

" “greater than 150 mils, about %% boron can be

added; for larger-diameters, the percentage of
boron may be increased up to about 1%.

In the manufacture of the contact of this in-
vention, finely divided boron in the desired per-
centage, for instance 2%, may be ball milled
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with the tungsten powder for a period sufficient
to insure a thorough intermixing of the -ele-
ments. The powder mixture is then pressed in-
to slugs by considerable pressure, approximately
about ten tons per square inch. The pressed
slug is then baked in a non-oxidizing atmosphere
at a temperature of about 1200° C. for a short
period .of time, preferably about fifteen minutes,
and is then heat treated in a non-oxidizing at-
mosphere, preferably hydrogen, by passing an
electric current through it, the current being
increased gradually until the slug is heated to
about between 3000° C. and 3200° C., the heat
being maintained at the maximum temperature
for a short period of time, such as for about ten
minutes, after which the flow of current is dis-
continued and the slug allowed to cool rapidly.

The treated slugs are then hot swaged into -
rods of the desired diameter, such as 150 mils,
the rods then being heated in a non-oxidizing
atmosphere, preferably of hydrogen, by passing
an electric current therethrough, the metal be-
ing quickly heated to a temperature of about
2400° C., the temperature being held at the
maximum value for a short period of time, ap-
proximately two minutes, after which the rod
is cooled rapidly. The resultant material has a
hard, dense, non-porous structure, from which
discs of the desired thickness may be cut.

Another method of introducing boron into the
tungsten contact is to prepare tungsten discs in
the same manner as hereinabove described but
without the inclusion of the boron and there-
after heat the contacts to a temperature of about
1200° C. to 1500° C. in an atmosphere of boron
hydride. The depth and extent of the reaction
of the boron hydride with the tungsten and the
penetration of the boron into the tungsten disc
is determined by the temperature, time of treat-
ment and concentration of the boron hydride.

The boron hydride may be made by heating
2.25 parts of magnesium powder with one part
of B203 in a current of hydrogen, Mg:B:z being
produced. This is' decomposed with HCI diluted
with a stream of hydrogen at 50° C., the result-
ant boron hydride and hydrogen gas . being
passed over the contacts.

The improvement brought about by the addi-
tion of a small percentage of the boron tc the
hard, dense, non-porous tungsten contact body
has been checked in a series of comparative tests
in automobile ignition test systems. For in-
stance, tungsten contacts containing 14 9% boron
showed a P. A. R. rating of 89% as compared
with a P, A. R. rating of 68.2% for tungsten con-
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tacts of the type at present used as standard
equipment in automobile ignition systems. The
comparative ratings were arrived at by obtain-
ing-the area of a curve of percent satisfactory
operation plotted against duration of test in
hours and dividing this area by an area which
would have been obtained if all units had oper~
ated satisfactorily for three hundred hours. The
characteristic tungsten transfer noted with the

standard contacts brought about by oxidation 10

and pitting was noticeably reduced and in some

cases absent with the tungsten boron contacts.
‘While this invention primarily has to do with .

the addition of @& small percentage of boron to

tungsten electrical make and break contacts for 15

automobile ignition systems, the addition of sim-
ilarly small percentages of boron to molybdenum
make and break contacts brings about a marked
improvement in such contacts and reduces the

amount of molybdenum oxide which would cr- 20

dinarily be produced in operation. Likewise the
invention is also applicable to tungsten make
and break ignition type contacts containing very
small quantities of other elements such as 1%

molybdenum, where such other elements are not 25

present in an amount sufficient to substantially
change the characteristics of the tungsten.
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‘What is claimed is: ]

1. An electrical make and break contact for
automobile ignition systems and the like com-
prising a hard, dense, non-porous disc of one of
the elements tungsten and molybdenum, char-
acterized by the addition of a relatively small
quantity of boron up to approximately 1%.

2. Tungsten make and break contacts for au-
tomobile ignition systems and the like charac-
terized by the addition of a relatively small
quantity of boron not substantially exceeding
1% %. :

3. A hard, dense, non-porous tungsten make
and break contact containing as an essential in-
gredient up to approximately 1% boron.

4. An electrical make and break contact for
automobile ignition systems and the like con-
taining from about .1% to about 1% boron and
the balance tungsten.

5. A hard, dense, non-porous electrical make
and break contact for automobile ignition sys«
tems and the like composed of about 2% boron
and the balance substantially tungsten.

6. A hard, dense, non-porous molybdenum ap-
proximately 1% boron.
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