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ABSTRACT OF THE DjSCLOSURE

/An electrical connector socket, for mating with a pin of
circular cross-section, comprises 4 tubular member of sub-
stantially elliptical internal cross-section, such that the

diameter of the pin is intermedidte the internal major
and minor diameters of the sockét. The socket may be:

manufactured and installed by drawing a die or former
(such as the mandrel of a blind-riveting tool), having a
substantially elliptical cross-section, through a tubular
member. o

This application is a division of Ser. No. 689,582, filed
Dec. 11, 1967, now abandoned.

The invention relates to electrical connector sockets,
and also to methods and apparatus for manufacturing and
installing them. ‘

It is an object of the invention to provide an improved
electrical connector socket which can be repeatedly mated
with a plugpin and still grip the latter comnsistently.

It is another object of the invention to facilitate the

manufacture and repetitive installation of such sockets. :

These and further objects of the invention will become
apparent to those skilled in the ‘art from the following
description of how the invention may be put into practice.

Some embodiments of the invention will now be de-
scribed by way of example (but not by way of limitation
of the invention) and with reference to the accompanying
drawings, in which: L

FIG. 1 is a longitudinal axial section through a headed
tubular member before completion of manufacture and
installation as a socket; ‘

FIG. 2 is an elevation taken in the direction of the
arrow II in FIG. 1;

FIG. 3 is an elevation of a mandrel according to the
invention;

FIG. 4 is an end elevation takén in the direction of the
arrow IV in FIG. 3;

FIG. 5 is a sectional view through the tubular member
of FIG. 1 threaded on the mandrel of a riveting gun (the
mandrel being shown not in section) inserted in an aper-
ture in a printed circuit board in which it is to be installed;

FIG. 6 is an elevation taken in the direction of the
arrow VI in FIG. 5;

FIG. 7 is a section similar to FIG. 5 showing the in-
stalled connector; )

FIG. 8 is an elevation in the direction of the arrow
VIII in FIG. 7;

FIG. 9 is a partial section through a plug showing a
pin suitable for insertion in'the installed socket; and

FIG. 10 is a view of the pin in the direction of the
arrow X in FIG. 9.

The tubular member 11 shown in FIGS. 1 and 2 is made
of tinned or cadmium-plated brass and has a cylindrical
body 12 formed with an integral head 13 in the form of
an outwardly radially extending. flange at one end. A
cylindrical bore 14 extends throughout the member. The
portion 15 of the exterior of the body adjacent the head
is diamond knurled or otherwise roughened.
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The mandrel 16 shown in FIGS. 3 and 4 is of steel and
has an elongated cylindrical shank 17 and an enlarged
head 18 which is of elliptical cross-section. The diameter
of the shank 16 is such that when the tubular member
11 is threaded thereon it is an easy sliding fit (the term
“threaded” is here used in the sense of “beads threaded
on a string” and not “screw threaded”). The minor di-
ameter of the elliptical mandrel head 18 is slightly larger
than the internal diameter of the bore 14, and the major
diameter of the head is less than the external diameter of
the tubular body. The head merges into the shaft by
means of a smooth taper 20.

The mandrel is used in conjunction with a tool which
provides for relative axial movement between the mandrel
and an annular anvil (indicated at 19 in FIG. 5) through
which the mandrel protrudes. Preferably the anvil
is split and is provided by movable jaws which can open
to allow the passage of a tubular member (threaded on
the mandrel shank) therethrough and can then close to
provide an abutment for the head of the tubular member
whilst the mandrel head is pulled through the latter to
expand it, Thus a plurality of tubular members can be
pre-threaded upon the shank of a mandrel (each with its
tail end towards the mandrel head), allowing the installa-
tion in rapid succession of a number of sockets in the
manner to be described.

FIGS. 5 to 8 illustrate the installation of the tubular
member 11 in an aperture 21 in a printed circuit board
22 which has its printed circuit on one side 23. The cir-
cular aperture 21 is of such a diameter that the knurled
part 15 of the tubular member is an easy fit in the aper-
ture, and the thickness of the board 22 is approximately
equal to the length of that knurled part.

As illustrated in FIG. 5, the tubular member 11, thread-
ed on the shank 17 of the mandrel, with its head 13 adja-
cent the anvil 19 and its tail end adjacent the narrow
end of the taper 20, is inserted into the aperture 21. The
operator presses the tool so that the anvil presses the
head 13 of the tubular member into contact with the
surface 23 of the board 22. The tool is then operated to
move the mandrel axially into the anvil of the tool, thus
drawing the mandrel head completely through the tubular
member. This has the effect of radially enlarging the
tubular member, and the result is illustrated in FIGS. 7
and 8. The part of the tubular body within the aperture
21 is expanded so that the knurled surface 15 bites into
the board and securely holds the connector against both
axial and rotational movement relative to the board. The
tail part of the tubular connector which projects clear of
the board is expanded so that its cross-section is elliptical
and moveover is of predetermined cross-sectional dimen-
sions ‘(since the dimensions of the mandrel head, and the
initial dimensions of the tubular body and its mechanical
properties, are predetermined). Thus the action of expand-
ing the tubular member by passing the mandrel head
through it both completes its manufacture (by making its
projecting tail part elliptical) and installs it jn position
in the printed circuit board (by causing the knurled part
to grip the board). .

The projecting tail part 24 of the connector provides
a socket, electrically connected to the part of the printed
circuit on the board surface 23 under the head 13, which
is deformable and can mate with a suitable pin, One exam-
ple of such a pin is shown in FIGS. 9 and 10. This pin
comprises a solid cylindrical body 25 of a diameter inter-
mediate the minor and major internal diameters of the tail
part 24 of the socket 11. In this example the pin forms part
of a multi-pin plug and has lugs 26 by which it is held in
an electrically insulating body 27, and also a suitable head
28 for soldered connection of a wire. The pin has its lead-
ing end slightly chamfered or bevelled at 29, to facilitate
insertion of the pin into the socket. Since it is desirable
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that the socket grips the pin adequately, even after re-
peated insertion and removal, it is preferable that the
minor internal diameter of the part 24 of the installed
socket is smaller, rather than larger, than is strictly neces-
sary. Hence on the initial insertion of the pin into the
socket, the part 24 of the socket suffers so much deforma-
tion that, when the pin is withdrawn, the internal diameter
does not return to its original dimension but is slightly
larger. In other words, some permanent set remains, How-
ever, on subsequent insertions and removal of the pin (or
a pin of the same diameter) the socket will not be de-
formed to any greater extent than on the initial insertion,
and it will always return to substantially the same dimen-
sions on removal of the pin. Thus any pin (provided it is
of the same diameter) will always be gripped by the
socket with substantially the same force, thus ensuring
consistent mechanical retention and electrical contact. In
these ways, the tubular socket of elliptical (or substan-
tially elliptical) cross-section of this example is advan-
tageous.

The specific form of socket of this example, and the
methods of manufacturing and installing it, are also ad-
vantageous. A multiplicity of sockets can be installed
quickly and easily using any convenient manually, pneu-
matically, or hydro-preumatically, actuated tool. Fixing
of the socket to the support is automatic, as is the forma-
tion of the predetermined internal cross-sectional shape of
the socket, by use of a mandrel with an elliptical head.

The invention is not restricted to the details of the fore-
going examples. For instance, sockets of elliptical cross-
section could be manufactured in other ways. The tubu-
lar member need not be circular in cross-section initially;
it could, for example, be elliptical. The internal cross-
section of the socket need not be absolutely elliptical, pro-
vided that it functions satisfactorily in use. The minor di-
ameter of the mandrel head need not necessarily be
greater than the initial diameter of the bore of the tubular
member, although this would produce less secure fixing of
the socket in its support. A socket may be installed in sup-
ports other than a printed circuit board; electrical con-
nections may be made to it e.g. by soldering.

In practice, a multi-pin plug and socket assembly must
be provided with some lateral float of the pins and/or
sockets, to allow for misalignment. When, as in the exam-
ple described above, the sockets are securely mounted in
a substantially rigid printed circuit board, it would be
necessary to provide the float in the pins of the plug.

Alternatively, the or each pin may have a wire con-
nected to it by, for example, crimping or soldering, and
be used as a wander plug (to provide a flying lead), in-
stead of in a multi-pin plug.
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Although one specific way of putting the invention into
practice has been described, it will be appreciated that the
invention may be put into practice otherwise than de-
scribed whilst remaining within the scope of the appended
claims.

What is claimed is: :

1. A method of assembling at least one connector pin
member of circular cross section to an apertured support,
comprising the steps of:

inserting a headed tubular member of annular cross

section into an aperture in said support with the
head engaging one side of the support and with a
part of the member projecting clear of the opposite
side of the support, the internal shape of the tubular
member substantially complementing that of the pin;
plastically deforming both the internal and external
peripheries of said tubular member and simultane-
ously securing said tubular member to the aperture
wall of the support by passing a mandrel through the
bore of said tubular member, said mandrel being sub-
stantially elliptical in cross section having a major
diameter greater than the diameter of said pin and a
minor diameter less than the diameter of said pin;
and

frictionally inserting the pin into the deformed and se-

cured tubular member.

2. A method as defined in claim 1 in which said mandrel
is the operating mandrel of a blind riveting gun.

3. A method as defined in claim 2 in which a plurality
of tubular members are loaded on said mandrel to enable
a fast sequence of placing of said members in apertured
workpieces.
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