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: METHOD OF MAXKING CONTACT TIPS.

Original No. 1,672,706,

The present invention provides ‘an 1m-
proved form of contact tip suitable for use
on the contact fingers of drum controllers
or other switch mechanism for making and

5 breaking electric circuits, as well as an im-
proved method of manufacturing the con-
tact tips or similar articles from copper or
other relatively non-plastic material. :

Heretofore copper contact tips of the above

10 character ordinarily have been cast or ma-
chined to the desired shape or hot drop forged
in suitable dies. The cast or machined con-
tact tips not only are relatively expensive
to produce but are very likely to have a

15 coarse grain and also a rough and uneven con-
tact surface, while the hot drop forged tips
must first be annealed, then trimmed to re-
move the flash, and pickled to remove - the
scale. Where the contact tip is provided with

20 a rivet or pin for attachment to a switch mem-
ber, the rivet, when formed integral with the
cast or machined copper contact or the hot
forged copper contact is often too hard for
satisfactory working. - _

235 'he present invention makes it possible to
produce a copper contact finger tip free from
the deficiencies noted above and at the same
time greatly. simplifies the manufacture and
reduces the cost of the'tips. Briefly, this is

30 accomplished by cold forming the contact
tips to substantially the desired shape out
of bar stock copper, piercing a cavity in the
body of the tip and then inserting a soft
copper headed rivet into the cavity and cold

35 die pressing the contact tip and rivet into the
final shape. ' The preliminary shaping of the
tip is produced without the aid of closed dies
by forcing a tool at spaced intervals into the
bar stock having the proper initial dimen-

40 sions. The forming tools are so shaped that

the metal stock, practically unrestrained, in-’

herently flows into substantially the desired

shape. Thus; the final die pressing of the

contact tip and the soft copper rivet into the

45 finished product requires only a very limited
flow of metal.

In the main pressing operation the contact

surface of the tip is materially hardened .

while the final die pressing smooths the con-

‘suitably formed so
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tact surface without hardening the project-
ing shank of the rivet. Consequently, the
completed contact tip is very easily riveted
to a supporting spring or switch member
and has a contact surface that remains smooth
and successfully withstands severe wear and
arcing service. Other advantageous features
of both the improved contact tip and the
method of manufacture will appear in the
course of the following specification, in which
I have described the invention embodied in
a preferred form for the purpose of illus-
tration.

" The invention may be better understood -
from the accompanying drawing which illus-
trates the several stages of manufacture of
my improved contact tips from the bar stock
to the finished contact tip, as well as the
working tools employed in the process of
manufacture. Figs. 1 and 2 show the bar
stock from which the contact tips are to be
formed; Figs. 3, 4, 5, 6, 7, and 8 illustrate
the successive stages of the cold pressing
operation without the aid of closed dies;
Fig. 9 illustrates the final cold die pressing
operation; and Fig. 10 is a perspective view
of the finished contact tip. v

As shown in Figs. 1 and 2, the bar stock
10 from which the contact tips are to be
formed is of rectangular cross section and
of any suitable length. The initial cross sec-
tional dimensions of the stock are dependent
upon the size of the finished product and
are such that as the stock is subjected to the
successive cold pressing operations the metal
inherently flows into approximately the shape
of the finished article.

The first step in cold pressing the contact
tip, as illustrated in Figs. 3 and 4, consists
in foreing a wedge shaped forming tool 11
into the bar 10 at successive intervals. Pref-
erably, the entering edge 12 of the tool is
blunt g0 as to avoid checking or cracking the
bar stock. The diverging sides of the tool are
that the metal inherently
flows into substantially the desired contour
of the contact tips as the tool is successively
pressed into the Ear stock at properly spaced
intervals, .
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It will be observéd that the tool 11 forms

the opposite halves of two adjacent contact
tips at each insertion into the bar 10. In
this way the lateral pressure reactions upon
the tool 11 are substantially balanced. Fur-
thermore, by permitting the metal to flow

Areely without restraint by closed dies, the

maximum displacement is obtained with a
minimum of pressure applied to the forming
tool 11. _ ' '
~ To facilitate handling during the succeed-
ing manufacturing operations, the blunt end
of the wedge shaped tool 11 is not advanced
sufficiently to sever the partially formed con-
tact tips 18 from the bar stock 10 This
leaves a plurality of the partially formed tips
rigidly interconnected in a strip as shown in
Fig.3. The lateral displacement of-the metal
in the bar is illustrated in the cross sectional
view shown in Fig. 4. The opposing lips or
shoulders 14 and 15 are forced out from the
metal interconnecting the adjacent partially
formed contacts 13. The lips are useful in
obtaining proper spacing of the contacts dur-
ing the successive operations thereof.

In the next cold pressing operation shown
in Figs. 5 and 6 a punch 16 is inserted in
the opposite side of the connected strip or
partially formed tips 13 at the central por-
tion of each of the contacts. This produces
a cavity in the reverse side of the contacts
and also more fully forms the contour of the
contact surface of each tip in the open die
17. The metal of the tip flows into sub
stantially the cross sectional shape shown in
approach the
form of the finished contact ger in Fig. 10.

In the next step, as indicated in Figs. 7 and
8, the rivets 18 are inserted in the cylindrical
recesses formed in the tip bodies and the
partially completed contacts then are placed
In a die press as shown in Fig. 9. Each of

-the rivets is provided with an enlarged head

19.  As the pressure is applied ‘the dies 20

‘and 21 form the contact tips into the ‘shape

shown in Fig. 10 and at the same time com-
press the metal in the body of the tip about
the head of the

"~ 19 of the rivet may change its shape, but it

~~inwardly diverging conical cavity in the b
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1s-always embedded and held securely in the
contact tip body, resulting from the pressure
of the forming operation. In this way the
head of the rivet is firmly inclasped ‘by the
solid metal walls

tip body as shown in section in Fig. 9.

arranged to sever the contact tips, although
preferably-this is done in a separate opera-
tion. With a simple trimming operation to
remove the burs from the connected ends of

the contacts, the finished article shown in

(11

Fig. 10 is produced. Since substantially all
of the metal in the original bar stock remains
in the finished products, there is Practically

soft metal rivet. The head.

of the cavity in the contact"
~hard condition, -
The die press illustrated in Fig. 9 may be .
“of cold metal stock which
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no metal wasted in my improved cold press-
ing process, :

It will be evident that the several cold"

pressing operations serve to " materially
harden the surface of the contacts, This is
a desirable feature as the contacts are bet-
ter able to resist mechanical wear or electric
arcing. The shanks of the rivets 18 receive
no working in the die pressing operation of
Fig. 9, and consequently, remain soft. This
makes it easy to properly expand the rivets
when the contact tip is riveted to g finger,
spring or switch member. S

~ While I have illustrated and described the
improved cold pressing process applied to the
production of my improved form of contact
tip, it will be understood thai the process is
equally advantageous in the production of
other articles, , '

It will also be understood that as to the
broader features of the Process it possseses
advantages where the fastening member. for
the contact tip takes some form other than a
rivet which is intended to be headed over.

What I claim as new and desire to secure
by Letters Patent of the United States, is:

. The process of making contact tips out
of cold copper stock which consists in fore-
ing a forming tool at spaced intervals into a
‘copper bar of predetermined dimensions to
flow the metal into the shape of a lurality
of partially formed interconnecte
tips, then punching a cavity in the reverse

side of each of said tips and inserting a
fastening member therein, separately press-,

Ing the said tips about the inserted end of the
fastening member associated therewith and
finally severing the contact tips. B
2. The process of making contact tips out
of cold metal stock which comprises forcin
a wedging
the metal of the stock into a plurality
tially formed contact tip bodies, then punch-
ing a cavity in each of said bodies while
shaping the'contact surface of the body with

.an open forming tool, and then inserting a
‘relatively soft metal rivet in said cavity with
_the shank of the rivet projecting from the

body of the tip and pressing the body of the
tip about the portion of the Tivet within the
i i shaping of the
ip so as to leave
rivet in a rela-
tively soft condition and the metal of the
contact surface of the tip in a ‘relatively

3. The process of making contact tips out
comprises forcing
a wedge shaped forming tool into a bar of
the stock to flow the metal of the stock into
2 plurality of interconnected _ partially
forimed contact tip bodies, then ‘punching a
cavity in the side of each of said bodies op-

posite the contact surface thereof while shap-.

Ing the contact surface of the body with an,

contact
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open forming tool, and then inserting a rela-
tively soft metal rivet in said cavity with the
shank of the rivet projecting from the body
. of the tip, pressing the body of the tip about
the portion of the rivet within the body
while completing the shaping of the contact
surface of the tip so as to leave the metal
of the shank of the rivet in a relatively soft

condition and the metal of the contact sur-
face of the tip in a relatively hard condition, 10
and finally severing the bodies of the contact
tips from each other. _

In witness whereof, I have hereunto set
my hand this 6th day of September, 1928.

WALTER W. BROWN.




