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[57] ABSTRACT

A fastener for splicing wires and the like is mace by
forming a tubular sleeve of spring material such as phos-
pbor bronze. In its unrestrained shape, the tubular
sleeve is too small to receive the wires, but the tubular
sleeve is expanded elastically and held expanded by
solder, so that the wires can be inserted. Upon the appli-
cation of heat the solder melts, flowing into the joint
and allowing the sleeve to spring back to its original size
or at least to the diameter of the wires. The fastener can
be mounted on a stud to provide a replacement for the
familiar solder cup terminal. An expanded sleeve can be
placed around a piece of heat shrinkable tube. When
heated, the tube and the sleeve contract, the sleeve
reinforcing the tube giving a much greater compressive
force during shrinking. The sleeve then becomes a me-
tallic protector for the tube.

9 Claims, 3 Drawing Sheets
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SPRINGY FASTENER HELD OPEN BY A
MELTABLE MATERIAL

BACKGROUND OF THE INVENTION

This invention relates generally to fasteners for splic-
ing wires or the like, or for terminating wires at a termi-
nal.

Often wires are joined by a crimp connection or a
solder connection. The connector must be oversized to
allow the wire to be slipped in easily, making a bulky
discontinuity in the diameter of the wire. Where a large
number of connections must be made in the same gen-
eral location, the bulk of the connectors, with the space
required between them, can be substantial.

It is an object of this invention to provide a fastening
means which adds minimally to the diameter of the wire
being connected.

It is a further object of this invention to provide a
fastening means which is easily applied with simple
tools, and provides a tightly soldered connection.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a fastener in its natural shape.

FIG. 2 shows the fastener held open by a wedge of
solder.

FIG. 3 shows the fastener connecting two wires.

FIG. 4 shows a fastener in its natural shape

FIG. 5 shows the fastener expanded. The overlap is
soldered.

FIG. 6 shows the fastener connecting two wires.

FIG. 7 shows two terminals connected by a fastener.

FIGS. 8 and 9 show an alternate section for the fas-
tener of FIGS. 4 through 7.

FIG. 10 shows two wires prepared by tapering their
ends.

FIG. 11 shows the wires of FIG. 10 when joined.

FIGS. 12 and 13 show the wires of FIG. 19 with the
fastener of FIG. 2, before and after joining them.

FIG. 14 shows the connector of FIG. 5 mounted on
a stud, for use as a terminal.

FIG. 15 shows the terminal of FIG. 14 with a wire
installed.

FIG. 16 shows an expanded spiral tube over a length
of shrink tubing.

FIG. 17 shows the spiral tube and the shrink tubing of
FIG. 16 shrunk over a wire.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a tubular sleeve 2 such as could be
made by rolling up a strip, or by slitting a tube. The
material used to make the sleeve should be springy, that
is, it should be capable of being elastically deformed,
returning to the original unrestrained shape when the
deforming force is removed. For use as a wire splice,
the tubular sleeve 2 is preferably made of a springy
metal such as beryllium copper or phosphor bronze, but
even a relatively soft material such as copper (work
hardened) would suffice for some applications.

FIG. 2 shows a fastener comprising the tubular metal
sleeve 2 of FIG. 1 elastically deformed so as to have a
larger diameter. A wedge 10 has been inserted into the
open side of the deformed tubular metal sleeve 2 to
retain the sleeve 2 in the deformed shape. The wedge 10
is made of a meltable material such as solder.

Two wires 18 and 20 to be connected are inserted into
the fastener 2, one in each end, then the fastener 2 is
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heated, as with a soldering iron. The result is as shown
in FIG. 3. The fastener 2 has returned partially to the
unrestrained shape, engaging the wires 18 and 20, as the
wedge 10 melted. When the wedge 10 is melted, the
solder of which it was made flows into the joint be-
tween the fastener 2 and the wires 18 and 20, joining
them.

For a more general purpose description of the inven-
tion, the tubular sleeve 2 of FIG. 1 could be made of any
springy material, including but not limited to metals,
certain rigid plastics, composite materials, and so forth.
The precise geometry of the tubular sleeve 2 of FIG. 1
is not limited either, as long as it has an unrestrained
shape which would interfere with the member or mem-
bers to be received, and has a deformed shape which
allows the member or members to be received. The
sleeve 2 could have other features, for instance having
the edges of the cut be toothed or scalloped in a comple-
mentary manner so that the cut would not pass a stray
strand as from a stranded wire, or the cut in the tubular
sleeve could be a helix.

The second part 10, as an alternative to the wedge 10
could be any other geometry or arrangement which
holds the tube in the deformed state, as long as it is made
of meltable material.

“Meltable” is used to describe any change of state
from one where the second part 10 is sufficiently solid
and strong to retain the sleeve 2 in the deformed state to
another more relaxed state which allows the sleeve 2 to
return at least partially to the unrestrained state. It
could be a solder as described above, with the solder
flowing into the joint to join the several parts. It could
also be a thermoplastic adhesive, which would serve a
comparable function. This could be used, for example,
in splicing ropes or wooden dowels.

The point of novelty of the invention does not rely in
any way on the nature of the members to be joined, nor
upon the geometry or nature of the parts which may
extend from the members which the fastener receives
and engages. In many cases, one or more wires would
be joined, but it could be parts of any size, shape or
nature provided that suitable appendages are built into
or affixed to the parts.

The meltable second part 10 could alternatively flow
away or dissipate, serving no further function once it
had been melted. The clamping force of the springy
material may provide sufficient engagement for some
applications, particularly if the tubular sleeve 2 has
features to enhance the grip of the tubular sleeve 2
where it contacts the member or members when en-
gaged, such as teeth, barbs, knurls, or other friction
enhancing shape or coating.

The meltable second part 10 could also be made of a
solid flux material such as rosin. Upon melting, it would
flow into the joint, applying flux the sleeve and the
wires and preparing them for soldering. Solder could
then be applied as a separate next operation in the as-
sembly process. Alternative, if the wires and/or the
sleeve had a heavy solder plate, the solder plate would
fellow to fill the joint.

FIG. 4 shows an alternative to the sleeve 2 of FIG. 1.
A fastener comprising a sleeve 22 of springy material in
the form of a tubular spiral could be made by rolling up
tightly a strip of metal or other material. As shown in
FIG. 4, the tubular spiral has somewhat more than two
complete turns giving a circumferential arc of some-
what more than 720 degrees. There is a longitudinal
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overlap between the coils of the tubular spiral of some-
what more than 360 degrees.

FIG. 5 shows a fastener comprising the sleeve 22 of
FIG. 4 elastically deformed diametrically. When ex-
panded to the deformed shape, the circumferential arc
of the tubular spiral is changed as the diameter in-
creases. As illustrated, the deformed circumferential arc
is about 520 degrees, and the circumferential arc of the
longitudinal overlap is about 180 degrees.

Solder 26 is applied to the sleeve 22, flowing into the
longitudinal overlap and bonding to the sleeve 22
within the longitudinal overlap to retain the sleeve 22 in
the deformed shape. The amount of solder 26 may be
just the amount sufficient to retain the sleeve 22 in the
deformed shape, or it may be a piece having thicker
section to provide additional solder so that upon melt-
ing there will sufficient solder to flow into the joint.

FIG. 6 shows a fastener comprising the sleeve 22 of
springy material in the form a tubular spiral engaging
two wires 30 and 32. Upon melting the meltable second
part, for instance the solder 26 of FIG. 5, the sleeve 22
has returned partially to the unrestrained shape, closing
down upon the wires 30 and 32, engaging them. The
outside diameter of the wires 30 and 32 limits the degree
to which the sleeve 22 can return partially to the unre-
strained shape.

FIG. 7 shows a fastener comprising a sleeve 34 of
springy material in the form of a tubular spiral engaging
two members 36 and 38. In this example, the sleeve 34
has an unrestrained shape which is larger that the diam-
eter of the holes in the members 36 and 38, which would
interfere with putting the sleeve 34 together with the
members 36 and 38. Though not illustrated, the sleeve
34 would have been deformed elastically to a deformed
shape which was smaller than the holes in the members
36 and 38 and retained with solder. Upon heating, the
solder melts, and the sleeve 34 returns partially to the
unrestrained shape, engaging the members 36 and 38
internally as shown.

FIGS. 8 and 9 show that the section of the tubular
spiral can be modified to provide better bearing. In
FIG. 8, a sleeve 40 has been elastically deformed and
retained with solder 44, allowing the sleeve 40 to re-
ceive a member 42 without interference. In FIG. 9, the
solder has been melted, allowing the sleeve 40 to return
at least partially to the unrestrained shape, engaging the
member 42.

When used for splicing electrical wires, as in FIGS. 3
or 6, it may be advantageous that the splice have con-
ductivity for electricity at least as good as the wires
being spliced, so as not to create excessive losses and
localized heating. It may also be desirable to have ther-
mal conductivity at least as good as the wires being
spliced, so as not to create excessive temperature rise, if
the wire is used for heat sinking.

To assure this in the splices of FIG. 3 or 6, the ends
of the wires could be flat and tightly joined, but that is
an unrealistic requirement for a general purpose blind
splice. Alternatively, the sleeve 2 or 22 could have
equivalent conductivity. In most instances, this would
require the section of the sleeve 2 or 22 to have a larger
area than the wires, because the conductivity of most
springy metals is less than that of pure copper, the metal
of which most wires are made. For many applications,
this would be no particular problem, but for some the
bulk of the splice would be undesirable.

FIGS. 10 through 13 offer a solution to the problem
of the previous paragraph. In FIG. 10, two wires 50 and
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52 have their respective ends cut in complementary
tapers. (Stranded wires would preferable be tinned be-
fore cutting the taper). Such wires can be mated with-
out a void between them. FIG. 11 shows the two wires
50 and 52 having complementary tapers joined with
solder 58. The discontinuity in conductivity is much less
than it would be with a butt joint, especially an imper-
fect one. The shallower the taper, the greater the over-
lap and the better the joint. Such a joint would be very
difficult to make without jigs or fixturing.

FIG. 12 shows a fastener comprising a sleeve 64 re-
tained in the deformed shape by a wedge 66 of solder.
Two wires 50 and 52 having complimentary tapered
ends can be received into the fastener 64. When heated,
as with a soldering iron, the wedge 66 of solder melts,
allowing the sleeve 64 to partially return to the unre-
strained shape. The solder flows into the joint.

FIG. 13 shows the finished splice. Fastener 64 has
engaged the wires 50 and 52, and closed upon them,
clamping them together. As in FIG. 11, there is good
face to face contact between the complementary tapers
of the wires 50 and 52. If there is slight longitudinal
misalignment between the ends of the wires 50 and 52,
they are none the less clamped tightly together, flat area
to flat area, for good conductivity.

In the fastener of FIG. 13, good conductivity through
the splice is assured by the mating of complementary
tapers and does not rely upon conduction through the
sleeve 64 of the fastener. Accordingly, the sleeve 64 can
be optimized for other characteristics than conductiv-
ity. A strong spring steel such as stainless steel or car-
bon steel could be used for maximum strength with
minimum size.

Complimentary conical tapers could also be used, one
male and the other female. The female taper would
preferably be slotted to provide some radial compliance
to accommodate some variation in penetration. The
fastener would bear mostly upon the outside of the
member having the female taper, compressing it when
melted, with some overlap over the second member.
The conical taper has the advantage of rotational free-
dom of motion during assembly.

FIG. 14 shows a fastener 82 fixedly mounted on a
stud 84, which could be an appendage of a larger assem-
bly or the terminal for a wire. FIG. 15 shows the fas-
tener 82 partially returned to the unrestrained shape
engaging a wire 90. The fastener of FIGS. 14 and 15
could be a replacement for the familiar solder cup ter-
minal, but could have a smaller outside diameter.

Any of the features of the fasteners described earlier
could be incorporated into a terminal design. Other
features could be used to modify the terminal design for
various applications or to optimize one or another char-
acteristic or feature. Examples are: the stud 84 and the
engaged member shown as the wire 90 could be
stepped, having a reduced diameter under the fastener
82 so the outer diameter of the whole is essentially even.
In the deformed shape, as in FIG. 14, the tubular sleeve
82 could be deformed into a truncated conical shape, so
that the bottom of the truncated cone conformed to the
outside diameter of the stud 84 while having a more
open top to more easily receive the member to be
joined. Upon heating, the truncated cone would return
partially to its unrestrained shape, which may be cylin-
drical as shown in FIG. 15, or some taper may remain
(perhaps even reversed) depending upon the respective
diameters of the stud 84 and the wire 90 which was
engaged.
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In the above examples, single wires are shown engag-
ing the fastener at each receptacle. Obviously several
wires could be received at each. The deformed shape
should be large enough to receive the several wires, and
the unrestrained shape should engage them.

FIG. 16 shows a sleeve 106 in the form of a tubular
spiral of springy material. The sleeve has been elasti-
cally deformed and retained by solder. The sleeve 106
can be slipped over a piece of shrinkable tubing 108.

FIG. 17 shows the sleeve 106 and shrinkable tubing
108 of FIG. 16 after it has been placed upon a wire 114
and heated. The shrinkable tubing 108 has shrunk
around the wire 114, and the sleeve 106 has partially
returned to the unrestrained shape around the shrink-
able tubing 108. This reinforces the shrinkable tubing
108, providing a much greater compression force dur-
ing heating, and also provides protection.

I claim:

1. A method of securing at least one member, com-
prising

providing a tube made of a springy material which is

restrained in a first diameter by a second material
so as to freely receive at least one member,
inserting the at least one member into the tube,
melting the second material so that the tube is no
longer restrained and the tube’s diameter is con-
stricted so as to secure the at least one member,
wherein the tube comprises a first lengthwise edge
and a second lengthwise edge, and

the second material is in the form of a wedge and is

positioned to fit between the first and second
lengthwise edges of the tube so as to force open the
tube into a diameter larger than its unrestrained
diameter.

2. A method of securing at least one member, com-
prising v

providing a tube made of a springy material which is

restrained in a first diameter by a second material
so as to freely receive at least one member,
inserting the at least one member into the tube,
melting the second material so that the tube is no
longer restrained and the tube’s diameter is con-
stricted so as to secure the at least one member,
wherein the tube comprises a first lengthwise edge
and a second lengthwise edge which said edges
overlap, and '
the second material is positioned to fit within the
overlap of the first and second lengthwise edges of
the tube so as to force open the tube into a diameter
larger than its unrestrained diameter.
3. The method of claim 1, further comprising
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the at least one member is a mounting stud and the
tube fixes the mounting stud to a second member so
that the mounting stud and the tube function as a
terminal to receive the second member.

4. The method of claim 1, further comprising

a first and second member, each member having a
taper, mating and attaching the members with the
tube such that there is no void between the tapers
of the first and second members.

S. The method of claim 1, further comprising

in combination, a shrinkable tubing and a wire,

wherein the shrinkable tubing may be slipped over
the wire and heated to shrink around the wire,
whereby the first tube of springy material provides
additional protection and a greater compression to
the combination.

6. The method of claim 2, further comprising

the at least one member is a mounting stud and the
tube fixes the mounting stud to a second member so
that the mounting stud and the tube function as a
terminal to receive the second member.

7. The method of claim 2, further comprising

a first and second member, each member having a
taper, mating and attaching the members with the
tube such that there is no void between the tapers
of the first and second members.

8. The method of claim 2, further comprising

in combination, a shrinkable tubing and a wire,

wherein the shrinkable tubing may be slipped over
the wire and heated to shrink around the wire,
whereby the first tube of springy material provides
additional protection and a greater compression to
the combination.

9. A method of engaging at least one member, com-

prising

providing a tube made of a springy material which is
restrained in a first diameter smaller than its unre-
strained diameter by a second material,

inserting the tube into a member having a hole larger
than the restrained diameter of the tube but smaller
than its unrestrained diameter,

melting the second material so that the tube is no
longer restrained and the tube’s diameter increases
so as to be secured in the hole of the member,

wherein the tube comprises a first lengthwise edge
and a second lengthwise edge which said edges
overlap, and

the second material is positioned to fit within the
overlap of the first and second lengthwise edges of
the tube so as to keep the tube at a diameter smaller

than its unrestrained diameter.
* * * * *



