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This invention relates to composite articles
and more particularly to electrical contacting
devices and is a division of the co-pending ap-
plication of H. W. Larson, Serial No. 333,737,
filed May 7, 1940.

In the manufacture of contactors for use in
telephone and like industries, it has been proven
that contactors comprised of a spring or termi-
nal unit of base material provided with a pre-
cious metal facing or insert at the contacting
area thereof is much preferabie in talking cir-
cuits to a cont®ctor formed entirely from base
metal since the precious metal is much more re-
sistant to deterioration. Some highly satisfac-
tory contacts have been manufactured hereto-
fore by welding precious metal or bi-metallic
members having facings of precious metal to
base metal contact springs or terminal elements.
However, in some instances, it becomes desirable
to eliminate the step of welding the precious
metal contact members to base metal strips or
terminals, particularly in switches of the type
used in the so-called step-by-step dial system of
telephone switching mechanisms and in numer-
ous instances in relays or like devices, also for
use in the telephone and like industries. If is
particularly desirable to so fix or attach the
precious metal contact point, if silver is chosen
as the contact metal, to the base metal member,
that the silver will not contact any insulator used
in conjunction with the contactor. This is de-
sirable because of the tendency of silver to mi-
grate or creep through the body of insulation
and cause short circuits or leakage, which im.-
pairs the connections made in the apparatus.

It is an object of the present invention to pro-
vide a simply constructed contacting device in-
cluding its support which may be formed with-
out welding together of the metallic elements
included in the composite article.

In accordance with one embodiment of the
invention, a contact spring of base metal and a
strip of precious metal, such, for example, as sil-
ver, are placed between a punch and die of a
punch press and the punch is actuated to si-
multaneously shear a disc or portion of the pre-
cious metal from the sheet thereof, force the
dise to perforate a hole in the base metal, and
~ force the disc into the hole being punched in
the base metal. In the practice of the present
invention, the punch may be forced completely
through the precious metal strip and part way
through the base metal, or the punch may be
forced only part way through the precious metal
to shear the disc or portion from the precious
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metal and press it tightly into the base metal
The stroke of the punch may be varied in a
number of ways so that the precious metal ele-
ment or portion sheared from the sheet thereof
may extend outwardly from both surfaces of the
base metal strip, may be flush with one side of
the base metal strip, or may extend outwardly
from one surface of the base metal strip and be
underflush with the other surface thereof.

A further and preferred embodiment of the
invention contemplates using a precious metal
sheet which is thinner than the strip of base
metal which may be a terminal or contact spring
and forcing the precious metal sheared portion
part way through the base metal and into a po-
sition where one surface of it is flush with the
surface of the base metal strip or terminal and
the other portion of it is underflush with the
opposite surface of the base metal to provide
a contacting area flush with one surface of the
base metal member and spaced from any insula-
tor upon which the base metal strip may rest.

In any of the various embodiments described
briefly hereinbefore, it will be understood that
the portion sheared from the precious metal
sheet forces out a slug from the base metal and
replaces the same without the necessity of pre-
punching the base metal,

A better understanding of the invention will
be had by reference to the following detailed de-
scription of the various embodiments thereof
when considered in conjunction with the accom-
panying drawing, wherein

Fig. 1 is a fragmentary view of a punching ap-
paratus wherein imperforate layers or strips of
base metal and precious metal are superposed
and placed between the punch and die of the
apparatus; )

Fig. 2 is a fragmentary sectional view of the
apparatus shown in Fig. 1 with the punch ad-
vanced completely through the precious metal
and part way through the base metal to form a
composite article comprising a base metal ele-
ment having a precious metal contact extending
outwardly from one surface thereof and spaced
inwardly from the other surface thereof;

Pig, 3 is a view similar to Fig. 2 showing the
punch advanced partly through the precious
metal to so position a disc or contact element of
precious metal in a base metal strip that an ex-
tending contacting portion will be provided which
extends outwardly from the opposite surfaces of
the base metal strip;

Fig. 4 is a view similar to Figs. 2 and 3 show-
ing the punch moved part way through a pre-
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cious metal sheet to shear a disc from the pre-
cious metal sheet and so position it in a base
meta] strip that one surface of the precious metal
dise is flush with one surface of the base metal
strip and the other surface of the precious metal
disc extends outwardly from a surface of the
base metal strip;

Fig. 5 is a fragmentary view in section of the
contacting end of three contacting springs hav-
ing precious metal contacts positioned therein in
the manner illustrated in Figs. 3 and 4;

Fig. 6 is a fragmentary view in section of the
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contacting end of three cooperating contact -

springs with precious metal inserts which are
rectangular in cross section rather than round
discs and which may be formed by the steps il-
lustrated in Figs. 3 and 4 by simply providing
punches of rectangular cross section and suit-
able cooperating dies;

Fig. 7 is a view in perspective of a contact spring
which may be used in a relay or other circuit
closing device and shows the type of contact illus-
trated in Fig. 6;

Fig. 8 is a fragmentary view in perspective of a
contactor of the type used in telephone step-by
step switches having a disc type contact posi-
tioned on the contacting end thereof;

Fig. 9 is a fragmentary view in perspective of
a contact of the type illustrated in Fig. 5;

Fig. 10 is a plan view of a portion of a step-by-
step switch showing a bank of contacts and their
associated wiper which, in the operation of the
step-by-step switch, may be stepped around into
contact with any of the contacts to connect it to
various telephone circuits;

Fig. 11 is an enlarged fragmentary sectional
view taken along the line (i-—I}{ of Fig. 10 in the
direction of the arrows showing precious metal
contacts of the type illustrated in Fig. 2 mounted
upon terminal elements which are, in turn, posi-
tioned upcn an insulator in such manner that
the terminal elements engage the insulator but
the precious metal contacts are spaced therefrom;
and

Fig. 12 is a sectional view similar to Fig. 11
showing contacts for use in step-by-step switches
wherein the precious metal contact is flush with
the outer surface of its associated terminal ele-
ment, but is spaced from the insular on which
the terminal element is mounted to prevent con-
tact of the precicus metal with the insulator.

Other objects and advantages of the invention
will be apparent from the following detailed de-
scription of the various embodiments thereof,
which are illustrated in the drawing, like refer-
ence characters designating the same parts
throughout the several views.

Referring to Fig. 1, there is shown a die block
18 having a die opening |1 therein for cooperation
with a punch 2. Positioned upon the die block
10.is a strip {3 of base metal which may be either
a contact spring or a contactor terminal for a
piece. of electrical apparatus in which a precious
metal contact is to be embedded. The strip 13
may be of the contour shown in Figs. 7, 8 or 9,
wherein there are illustrated three types of con-
tact elements {4, 15 and 18, respectively. On the
other hand, the strip {3 may be a continuous
sheet from which contact elements are to be
blanked after suitable precious metal contacts
have been fixed at spaced intervals in the sheet.
Positioned upon the strip 13 of base metal is a
sheet |7 of precious metal, preferably silver,
which, as will be noted, is appreciably thicker
than the base metal strip 13.
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In accordance with the invention, the precious
metal sheet i1 is to have a contact 18 sheared
from it and forced into a hole 19 in the base metal
member 13, which hole is formed by the contact
18 forcing a slug (not shown) from the base metal
member 13 as the contact is sheared from the
sheet 17. Tt will be noted that the strip of base
metal 13, as shown in Fig. 1, is imperforate, as is
the sheet 1T of precious metal and, as illustrated
in Figs. 2, 3 and 4, a single stroke of the punch 12
is utilized to shear the contact I8 from the pre-
cious metal sheet, punch the hole 19, and force
the contact into the hole 19, where the contact 18
will be gripped and held in place by the side walls
of the hole 19 in the strip {3. As shown in Fig. 2,
the precious metal contact 18 has been forced
part way through the base metal strip 13, whereas
in Figs. 3 and 4, the punch 12 has not been ad-
vanced quite as far as is shown in Fig. 2. It will

“be understood that the punch is shown in its

farthest advanced position in each of Figs. 2, 3
and 4 and that three separate types of contacts
are formed by the methods illustrated in these
figures.

In Fig. 3, the punch 12, as pointed out, has
moved only part way through the precious metal
sheet 11, thereby to secure a contact I8 in the
hole 19 with the contact 18 exfending outwardly
from both surfaces of the base metal strip 13.
In Fig. 4, the punch i2 is shown moved part way
through the precious metal sheet {1, whereby the
hole 19 will be formed in the str®% 13 by the con-
tact I8 and the contact {8 will be fixed in the hole -
with one surface of the contact flush with a sur-
face of the base metal strip 13, and the other
surface of the contact I8 extending outwardly
beyond the surface of the metal strip 13.

In Fig. 5, there are shown three contact springs
21, 22 and 23 having contacts 8 fixed therein in
the manner illustrated in Pigs. 3 and 4, the spring
22 having its contact 8 extending outwardly
beyond the upper and lower surfaces of the spring
22, whereby, upon shifting of the spring 22, con-
tact will be made between the contacts in the
springs 21 and 22 or 22 and 23, depending upon
the direction in which the spring 22 is moved.

- As shown in Fig. 5, a circuit is being completed
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between. the springs 21 and 22 by means of the
contacts 18 fixed in them.

In Fig. 6, there is illustrated an alternate type
of contact 24 mounted in contact springs 25, 26
and 21. The contacts 24 are bar type contacts, as
clearly shown in Fig. 7, which consist of rec-
tangular shaped precious metal elements that
may be formed by the process illustrated in Figs.
3 and 4 simply by changing the shape of the die
aperture and punch. The contacts 24 and springs
25,-26 and 27 shown in Fig. 6 accomplish the same
purpose as the contacts I8 and springs 21, 22 and
23 shown in Fig. 5 and may be manufactured by
thie same process as the contactors, the forming
of which has been described in detail hereinbefore.

In Fig. 10, there . is shown a plan view of a
step-by-step switch for use in telephone ex~
change equipment to which the preferred em-
bodiment of this invention is directed. This
switch comprises a plurality of banks of contact
elemments 15 adapted to be selectively engaged by
brushes: 31 mounted upon and insulated from a
shaft 32. In switches of this. type, the contact
elements (8 are mounted upon opposite sides of
insulators 33 and have terminal portions 34 per-
manently electrically connected to various parts
of the telephone exchange equipment and these
parts of the telephone exchange equipment may
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be interconnected with other parts of the equip-
ment by moving the brushes 31 into engagement
with various ones of the contact elements i5.

As most clearly shown in Figs. 11 and 12, the
contacts 18 are so mounted in the contact element
15 that the contacts 18 will be spaced from the
insulators 33 but will provide a precious metal
surface adapted to be engaged by the brushes 31.
This form of contact will provide a precious metal
contacting surface spaced from the insulators to
effectively prevent migration of the silver through
the insulators. In Fig. 11, the contacts I8 are
shown spaced inwardly from one surface of each
of their respective contact elements 15 and ex-
tending outwardly beyond the opposite surface
thereof whereas in Fig. 12 a thinner strip or
sheet of precious metal is utilized and is forced
into the contact element 5 or base metal strip
13 so that one surface of the element 18 is flush
with the outer or exposed surface of the contact
element 15 and the opposite surface of the con-
tacts 18 are spaced from the insulator 33. It
will be understood that the type of contact shown
in Fig, 12 may be formed in the manner most

clearly illustrated in Fig. 2, it simply being neces- o

sary to provide a precious metal sheet which is
thinner than the base metal strip 3.

Other modifications and adaptations of the
method and articles described hereinbefore may
be made without departing from the invention
which is to be limited only by the scope of the
appended claims.

What is claimed is:

1. The combination of an insulating support

with a contactor comprising a base metal strip :

having an aperture therein and a precious metal
contact grippingly engaged in said aperture, said
contact being depressed inwardly from one sur-
face of the base metal strip to hold it out of
contact with the insulating support.

2. The combination of an insulating support
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with a contactor comprising a base metal strip
having an aperture therein and a precious metal
contact grippingly engaged in said aperture, said
contact being positioned flush with one surface of
the base metal strip and being underflush with
the opposite surface of the base metal strip,
which opposite surface is in engagement with the
insulating support.

3. A contacting device comprising an insulat-
ing support, a base metal strip having an aper-
ture therein positioned upon said insulating sup-
port, and a precious metal insert grippingly en-
gaged in said aperture with one surface of said
insert parallel with and spaced inwardly from a

5 correspondingly disposed surface of the base

metal strip, said surface of the precious metal
insert also being spaced from the insulating sup-
port.

4. A contacting device comprising an insulat-
ing support, a metallic strip having two relatively
large flat surfaces, one of said surfaces engaging
the insulating support, and a metallic member
inlaid in said strip, said member having opposite
surfaces substantially parallel with the flat sur-
faces of the strip and one of said opposite surfaces
being set inwardly from the surface of the strip
which engages the insulating support.

5. A contacting device comprising a support
composed of electrical insulating material, a
metallic strip having two relatively large flat
surfaces, and a metallic member inlaid in said
strip, said member having opposite flat surfaces
substantially parallel with the flat surfaces of the
strip, one of said flat surfaces of said member
being set inwardly from the corresponding sur-
face of the strip, which corresponding surface °
of the strip engages the support and the other
of said surfaces of the member being flush with
its corresponding surface of the strip.

HOMER W. LARSON.




