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1 Claim.
1

This invention relates to electrical connectors
and, more specifically, to a method of manufac-
turing electrical connectors of the collet type
whereby a cable lug, for example, may readily be
fastened to a conductor by a wedging action and
without resort to soldering or crimping. The
present method provides a rapid and practical
way of fashioning such connectors.

Heretofore, a large variety of solderless elec-
trical connectors have come into use. The co-
pending applications of Stephen N. Buchanan,
Serial No. 501,909, filed September 11, 1943, now
Patent No. 2,406,346, and James O, Johnson, Seri-
al No. 484,167, filed April 23, 1943, now abandoned,
give satisfactory examples of connectors which
may readily be attached to conductors by means
of ordinary wrenches, and may also be discon-
nected. Such connectors comprise each & fer-
rule-like sleeve and a collet shaped to fit within
the ferrule-iike sleeve and to cooperate there-
with in a wedging action upon the end of an elec~

" each as may be best suited to the conditions of a
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trical conductor telescoped therewithin sc as to

attach the ferrule-like sleeve to the conductor.
The ferrule-like sleeve includes an integral
tongue, or contact portion, whereby the connec-

tor may be clamped to a binding post. The pres- -

ent invention includes methods of manufactur-
ing collets of the general type illustrated in these
applications of Buchanan and Johnson ahove
mentioned.

It is an object of the present invention to pro- -

vide a practical method of manufacturing collets
of the type above-mentioned with economy of
both labor and material. A further object is the

- provision of novel methods and operations which

may be carried out by conventional machine
tools and equipment whereby a collet. of the gen-
eral type disclosed in the Buchanan application
above-mentioned may be more readily manu-
factured from stock materials. Other objects
will be in part pointed out as the description pro-
ceeds and will in part become apparent there-
from,

In this specification and the accompanying
drawings, I have shown and described a pre-
ferred embodiment of my invention and various
modifications thereof; but it is to be understood
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that these are not intended to be exhaustive nor

limiting of the invention, but on the contrary are

given for purposes of illustration in order that

others skilled in the art may fully understand the
invention and the principles thereof -and the
manner of applying it in practical use so that
they may modify and adapt it in various forms,
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particular use.

In the accompanying drawings, in which ex-
emplary embodiments and operations for achiev-
ing the above objectives are set forth and in
which similar reference characters designate cor-
responding parts;

Figure 1 is a sectional election through a collet
showing an early stage in a method embodying
the present invention;

Figure 2 {s an end elevation of the collect shown
in Figure 1;

Figure 3 is a view similar to that of Figure 1
but showing the collet after a punching and
spreading operation has been performed upon it;

Figure 4 is an end elevation of the collet shown
in Pigure §;

Figure 5 is a sectional elevation through a col-
let showing how the early stages of the invention
may vary from that shown in Figures 1 and 2;

Figure 6 is an end elevation of the collet shown
in Figure 5;

Figure 7 is & view similar to that of Figure 5
but showing the -coliet after a punching and
spreading operation has been performed upon it;

Figure 8 is an end elevation of the collet shown
in Figure 7;

Figure 9 is an expanded perspective view show-
ing a collet made in accordance with the inven-
tion and in association with a ferrule-like sleeve
and collet nut preparatory to assembly; and

Figure 10 is an elevational view, partly in sec-
tion, showing the assembled connector in use
fastening the end of an electrical conductor to a
terminal hinding post.

With reference to Figure 1, a blank for & collet
is generally indicated at 20a¢. The blank advan-
tageously is fabricated from copper har stock
(rod and wire being considered herein as “bar
stock” and may be used for appropriate sizes of
collets) ; and this blank includes a bore there-
through configured with a tapering portion 22a
and provided with internal threads 24q in the
region where the diameter of the bore is a mini-
mum, The blank is deeply slotted as at 25a back
from the end where the bore is of smaller diame-
ter. In Figure 2 the slotted end of blank 20a
appears showing how slots 25a radiate from the
center-of the blank to give prongs 27a. These
prongs 27a extend from the left-hand, unslotted
portion (see Figure 1) of the blank and each is
rendered somewhat wedge-shaped by virtue of
taper 22a. Insofar as the present invention is
concerned, collet blank 20a may be formed in
any usual manner. Thus, for example, it may
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-~ be turned out as a screw machine product; it may

. be fashioned in a header; or it may be drilled
or reamed from bar stock or otherwise prepared.

Figure 3 illustrates the collet formed from the
collet blank shown in Figures 1 and 2. The blank
is spread by a punch entering the bore as from
the position shown in dotted lines in Figure 1,
the collet beihg supported by a suitable holder.
‘The diameter of the punch illustrated is substan-
tially equal to the inside diameter of the finished
collet of Pigure 3, the size and shape of the
punch being varied in accordance with the in-
terior dimensions and form of the finished collet
desired. )

In spreading blank 20a, the taper of portion
22q is transferred from the bore to the outer sur-
face of the collet.
which may be made as a kerf by a conventional
saw or cutter, are spread arart to form the ex-
panding slots 26a shown in Figures 3 and 4. The
interior of the bore-carrying thread 24a has been
flared somewhat and the substantially cylindri-
cally shaped outer surface of the collet on the
left, as viewed in Figure 3, has been threaded, for
& reason to be deseribed hereinafter,

Except for the thread 30a the exierior of the
collet has not been machined and therefore re-
tains characteristics developed by mechanical
working in the production of the bar stock from
which it is made. It is therefore much more re-
sistant to stresses resulting from bending of the
prongs 28a. The retention of the longitudinally

At the same time slots 25a,

4

Figure 9 shows a collet as niade according to’

the invention in association with a ferrule-like
sleeve 32 having an integral contact portion 33,

" and a collet nut 34. In Figure 10 the bared end
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rolled or otherwise worked surfaces of the bar )

stock also gives a better surface for sliding over
the ferrule 32 to close the prongs 28a, whereas
a screw machine operation produces transverse
tool marks which increase the friction when the
collet is drawn into the ferrule. .

In the embodiment shown in Figure 5, blank
20b has its portions on the right formed with an
expanding external diameier, whereas the taper
within the bore is somewhat more gradual than
that discloseé in the example of Figures 1
through 4 and extends substantially throughout
the bore. The external taper may be formed by
& preliminary “leader” or forging operation on
bar stock, or by s screw machine operation or
otherwise. As in the first example, the interior
surface may be formed by a screw machine op-
eration or otherwise. Figures 7 and 8 show col-
let 20b after it has been spread upon a punch,
It will be noted that the thread 36b may, in this
form, be cut upon the blank before the punch-
ing and spreading or it may be cut afterwards.
If formed on the blank, the threaded portion will
be somewhat conical in the finished collet, but
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that is not objectionable as the prongs 28 are' .

driven back toward the center when the nut is
drawn up on these threads. The collet, after
forming, should be annealed to facilitate bend-
ing back onto the wire without mechanical weak-
ening.

of an electrical conductor has been shown in-
serted within the bore of the collet and the col-

let has been drawn into ferrule-like sleeve 32 by -

means of collet nut 34, Wedge-shaped prongs
28 have been forced hard against the wire and
threads 24 have bitten into the wire to aid in
maintaining a tight engagement and good elec-
tric contact, all as described in greater detall in
said Buchanan application above-mentioned.
From the foregoing description it will be seen
that a practical mode of operation has been dis-
closed whereby collets of the ‘general type re-
ferred to may be fabricated, and the method of
the invention does not depend upon specialized
tools or unusual stock materials. As various em-
bodiments may be made of the above invention
and as changes might be made in the embodiment

above set forth, it is to be understood that all

matter hereinbefore set forth or shown in the ac-
companying drawings is to be interpreted as il-
lustrative and not in a limiting sense,

I claim: ' .

An electrical connector collet including an in-
tegrally formed annulus and exterioriy flared end
portion: said end portion being divided into
prongs by longitudinally extending slots which
flare in a direction away from said annulus, each
arm being integrally carried by said annulus, the
radial thickness of each arm being progressively
Iess as measured inwardly from its free end, there
being a substantially cylindrical bore extending
axially longitudinally straight through said an-
nulus and end portion, the grain of the metal in
said prongs running longitudinally of said .end
portion and following the outward flare of said
prongs, and the exterior surfaces of said end por-
tion being of the compacted metal which is found
on the surface of cold rolled stock, bar stock, and
the like.

KENNETH NEIJSTROM.
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