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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The invention relates generally to electrical con-
nectors that connect multiple wires together, or that con-
nect one or more wires to other electrically-conductive
equipment. More specifically, the invention relates to a
connector that comprises an electrically-conductive spi-
ral for being tightened around conductive, stripped
wire(s), wherein crimping is not required. In a loosened
configuration, the conductive spiral is larger in diameter
than the diameter of the stripped wire(s) being inserted
into the spiral, but, after said insertion, the conductive
spiral is manually tightened into a smaller-diameter con-
figuration that creates electrical contact between said
conductive spiral and the stripped wire(s). The preferred
conductive spiral receives multiple stripped wires, and,
upon tightening, forces said multiple, stripped wires into
electrical contact with each other and with the spiral. One
spiral, or multiple spirals in series, may be used, and the
wires may enter the spiral(s) from the same direction or
from opposite directions, wherein the spiral(s) is/are
adapted for electrical connection of the wires only to each
other. Alternatively, the spiral(s) may be adapted for elec-
trical connection of the wire(s) to a terminal end, such as
an eyelet or a fork, that is integral with the spiral(s) and
that may, in turn, be connected to another conductive
device.

Related Art

[0002] Crimp connectors are popular electrical con-
nectors that comprise at least one conductive cylindrical
portion that is manually crimped (bent, smashed) against
a wire inserted into the cylindrical portion. See Figures
15 - 17. An electrically-insulating sleeve typically sur-
rounds the cylindrical portion. Some crimp connectors,
typically called "butt splice" crimp connectors, include
two, opposing generally cylindrical ends that each re-
ceive, and is crimped onto, a wire, for electrically con-
necting two wires. Said two generally cylindrical ends are
integral parts of the single conductive member. See, for
example, Figure 14, and US-A1-2008/023224. Other
crimp connectors comprise one cylindrical end for being
crimped and an opposing utility terminal end, such as an
eye, a fork, or other preferably flat shape for being cap-
tured between the head of a screw or bolt and the surface
of said another conductive device, or other shapes such
as a female or male quick-connect (and quick-discon-
nect) connector, including rectangular-tubular female
(see Figure 17) or cooperating blade male terminal end,
and cylindrical or partial cylindrical female terminal ends
or cooperating male pin terminal ends, and other utility
terminal ends.
[0003] In each of these crimp connectors, the only fas-

tening of the connector to the wire is done by crimping
the wall of the generally cylindrical end(s) with a crimping
tool to force portions of the wall against or into the wire.
The quality of the crimping, that is, the amount and per-
manence of the contact between the wall and the wire,
varies greatly depending on the skill of the person doing
the crimping. Further, a crimped connection between wall
and wire comprises, at best, a small surface area of the
wall abutting and/or gouging into a small surface area of
the wire, said small surface area being portions or points
around a circumferential surface of the wire only along a
very short axial length of the wire.
[0004] Prior art crimp-connection devices frequently
fail because inadequate pressure is used during crimp-
ing. Also, sometimes, the crimping action may "smash"
the tubular portion of the connector rather than bending
the tubular wall inward; such smashing tends to open the
tubular wall at an axial seam, with at least one seam edge
moving away from the wire, and, hence, reducing the
integrity and effectiveness of the connector. A further
problem of such conventional crimp connectors is that is
it not always easy to determine the quality and perma-
nence of the crimped connection by visually inspecting
the crimp.
[0005] An alternative conventional electrical connec-
tion is commonly called a "wire nut," such as is illustrated
in Figure 18. Such a device may be described as a cap
with internal threads tapering from large diameter at an
outer end of the cap to smaller diameter at an inner end
of the cap. As the wire nut is pushed and turned onto the
end of multiple wires, the threads of generally the same
diameter as the combined diameter of the multiple wires
become screwed around the surface of the wires and/or
at least grip and compress the wires. Thus, even though
the wires do not originally have any threads on their sur-
faces, the wire nut enters into a type of threaded engage-
ment with the metal of the wires, gripping and electrically
connecting the wires. The wire nut may be screwed off
of the wire in the opposite direction.
[0006] Only some of the threads of the wire nut grip or
gouge into the wires. Thus, engagement between the
wire nut and the wires comprises threads along a short
axial distance of the wire nut gripping a short axial length
of the wires. The larger diameter threads typically do not
contact, or at least do not gouge or grip, the wire. The
diameters of the threads of the wire nut do not change
before, during, or after use on the wire. The threads of
the wire nut do not move relative to each other. For ex-
amples of wire nuts and/or threaded connectors, see Fig-
ure 18 and also the following patents: Swanson Patent
Number 3497607, issued in 1968; Scott Patent Number
4104482, issued in 1978; Duve Patent Number 4531016,
issued in 1985; Blaha Patent Number 4707567, issued
in 1987; Blaha Patent Number 4803779, issued in 1989;
Miller, et al, Patent Number 4924035, issued in 1990;
Braun, Jr. Patent Number 5260515, issued in 1993; Soni,
et al Patent Number 5331113, issued in 1994; Delalle
Patent Number 5418331, issued in 1995; and Market
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Patent Number 5975939, issued in 1999.
[0007] The patent literature also comprises spring con-
nectors that work by a user forcing a rigid pin or rod into
the center space of a spring that has an internal diameter
significantly smaller than the diameter of the rigid pin or
rod. Said forcing of the pin/rod causes the spring to ex-
pand its diameter and it is this expansion of the spring
diameter, and the consequent tight fit, that causes the
spring to grip the pin/rod. For example, see Fortin Patent
No. 1,657,253; Hubbell, et al. Patent No. 2,521,722; Wil-
liams Patent No. 4,632,486, issued in 1986; and Bauer,
et al. Patent No. 6,773,312. Many of these spring con-
nectors are designed so that rotating the rigid pin/rod
may be done to loosen the spring’s grip on the pin/rod
for removal of the pin/rod.
[0008] The patent literature also comprises strain relief
devices that support and/or reinforce insulation-covered
electrical cords, for example, a distance from a conven-
tional plug or other convention electrical connection, to
protect the electrical cord from being damaged. See for
example, Burkhardt Patent No. 1,858,816; Klump, Jr.
Patent No. 2,724,736; and Rottmann Patent 3,032,737;
and Long Patent No. 4,632,488. These strain relief de-
vices typically comprise flexible covers or sleeves that
surround only insulated portions of a wire/cable, and that
do not form any type of electrical contact or play any role
in electrical conduction.
[0009] There is still a need for an electrical connector
that quickly and reliably connects wires to each other, or
wires to a terminal end that is then bolted/screwed to a
conductive surface. In view of the millions or billions of
such electrical connections that must be made every year
in the construction, utility, computer and information tech-
nology (IT), automotive, and other electrician and IT
trades, such an electrical connector should be econom-
ical, compact, and preferably permanent. There is a need
for a connector, and a need for methods of installing the
connector, wherein the installer may be certain that a
secure and permanent connection with a large electrical
contact surface area may be made. The present inven-
tion meets these and other needs.

SUMMARY OF THE INVENTION

[0010] The present invention is defined in claim 1, and
comprises an electrical connector that comprises a con-
ductive spiral that is moveable from at least one relatively
large diameter configuration, into which stripped wire(s),
cable(s), or other elongated conductive elements may
be inserted, to at least one relatively smaller, or reduced,
diameter configuration that grips said stripped wire(s),
cable(s), or other elongated elements. The engagement
of the conductive spiral against the stripped wire(s) or
other un-insulated conductive element(s) forms an elec-
trical connection between the conductive spiral and the
wire(s) or element(s) and, in the case wherein multiple
stripped/un-insulated wires/elements are inserted into
the conductive spiral, the spiral also forces the wires/el-

ements together into electrical contact with each other.
The conductive spiral is preferably sized in diameter so
that, in the large-diameter configuration, the inner diam-
eter of the spiral is larger than the combined diameter of
the wire(s)/element(s) that are to be inserted, so that little
if any resistance to insertion of the wire(s)/element(s) is
created by the spiral.
[0011] Conductive spirals according to a first group of
embodiments of the invention may comprise a conduc-
tive terminal end, wherein the terminal end may protrude
from the coiled portion of the spiral, so that stripped
wire(s)/element(s) inside the conductive spiral are also
in electrical connection with said terminal end. The utility
terminal end is preferably an eyelet, fork, or other sub-
stantially flat member for being bolted or screwed to a
conductive surface, or a female or male quick-con-
nect/disconnect piece that relies on cylindrical or rectan-
gular-tubular mating members for example. Preferably,
the terminal end is directly attached to, or integral with,
the coiled portion of the spiral so that the coils and ter-
minal end form a single unitary piece with no break or
interruption in the electrical conductivity of said single
unitary piece.
[0012] Conductive spirals according to a second group
of embodiments of the invention electrically connect
stripped multiple wires/elements from separate cables
together by compression of said stripped multiple
wires/elements together in a bundle. Such conductive
spirals preferably have no protruding terminal end. Said
stripped multiple wires/elements may enter the conduc-
tive spiral(s) from the same direction. Alternatively, said
stripped multiple wires/elements may enter the conduc-
tive spiral(s) from opposite directions, for example,
wherein a conductive spiral comprises spiral portions at
two opposite ends of the spiral unit, for insertion of
wire(s)/element(s) toward each other from opposite di-
rections.
[0013] In each of the preferred embodiment groups,
the conductive spiral(s) are sized to be, when relaxed in
the larger-diameter configuration, significantly larger
than the combined diameter of the wire(s)/element(s) be-
ing inserted into the conductive spiral. Only upon twisting
of one end of the conductive spiral(s) relative to their
other end(s) will the spiral(s) reduce in diameter to an
extent that the spiral(s) will exert substantial force on the
wire(s)/element(s) inside the spiral(s) to create a reliable
and secure electrical connection between the spiral(s)
and the wire(s)/element(s) and to prevent removal of the
wire(s)/element(s) from the spiral(s).
[0014] In each of the preferred embodiment groups,
the outer surfaces of the conductive spiral(s) are sub-
stantially surrounded with housing portions that insulate
the conductive spiral(s) to prevent electric shock and
short-circuiting, and that provide a lock system to retain
the spiral(s) in the tightened configuration and a handle
system that allows a user to tighten the spiral(s). While
the housing portions perform important functions for op-
eration of the preferred connectors, the conductive spi-
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ral(s) (with or without a terminal end) and the wires/ele-
ments are preferably the only conductive structure that
is required to affect the electrical connection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Figure 1 is a perspective view of one embodiment
of the invented spiral electrical connector, with an
electrical cable installed in the connector.

Figure 2 is an exploded, perspective view of the em-
bodiment of Figure 1.

Figure 3 is a perspective view of the spiral unit of the
embodiment of Figures 1 and 2, that is, wherein said
spiral unit has been removed from the housing. In
this view, the spiral is in its relaxed, relatively large-
diameter configuration.

Figure 4 is a perspective view of the spiral unit of
Figure 3, wherein the spiral has been twisted to re-
duce its diameter to a tightened configuration where-
in it would grip a wire(s) received therein. The spiral
unit of Figures 1 - 4 is formed so that twisting of its
terminal end in a counterclockwise direction when
viewed from the terminal end, when the opposite end
is held stationary or twisted the opposite direction,
will reduce the diameter of the spiral, for example,
as illustrated in Figure 4.

Figure 5 is a perspective view of an alternative spiral
unit, wherein the spiral is cut or otherwise manufac-
tured to have space between each wrap of the spiral.

Figure 5A is a perspective view of another alternative
spiral unit, having two parallel cuts spiraling around
the tube. Such embodiments may be included in the
terms "a spiral" and "at least one spiral."

Figure 6 is an axial cross-sectional perspective view
of the embodiment of Figures 1 and 2, with the cable
is stripped of insulation at its end and the stripped
wires are inserted axially into the housing and the
spiral. Note that, in this embodiment, the terminal
end has a cylindrical end that is open at one end and
closed at the end from which the eye extends, and,
hence, the wires do not extend to be visible or ac-
cessible at or near the terminal end of the connector.
In other embodiments, the wires may extend from
the spiral and through all or part of the open cylinder
of the terminal end to be visible and/or accessible.

Figure 7 is a side view of the embodiment of Figures
1, 2 and 6, with the housing in cross-section.

Figure 8 is a transverse, cross-sectional view of the

embodiment of Figures 1, 2, 6 and 7, viewed along
the line 8 - 8 in Figure 7.

Figure 9 is a side, cross-sectional view of one em-
bodiment of a conductive spiral, such as is provided
in the embodiment of Figures 1 - 4, and 6 - 8, wherein
the spiral cut extends through the wall approximately
transverse (approximately 90 degrees) to the axis of
the spiral.

Figure 10 is a side-cross-sectional view of another
embodiment of a conductive spiral, which may be
made by angled cuts through the wall of a tube and/or
other methods that result in the inner surface of the
wraps/coils being sharp edges.

Figure 11 is a side-cross-sectional view of another
embodiment of a conductive spiral, wherein the cut
between wraps/coils of the spiral extends through
the wall at an acute angle, thus providing some over-
lap of the spirals/coils and increased rigidity of the
tightened spiral.

Figure 12 is an exploded perspective view of another
embodiment of the invention, which is a double-end-
ed spiral connector, shown without the two wires/ca-
bles/elements that the unit may connect in a "butt"
style connection.

Figure 13 is an assembled, perspective view of the
embodiment of Figure 12, wherein the internals of
the unit are shown in dashed lines.

Figure 14 is a side view of one style of prior art butt
crimp connector comprising two crimpable, cylindri-
cal, opposing ends.

Figure 15 is a side view of one style of prior art crimp
connector with an eye-type terminal end. The lower
end of the conductive portion of the connector is gen-
erally a cylindrical shape formed by bending side
edges of a flat plate toward each other. The top cor-
ners of said side edges are visible near the top end
of the insulating sleeve.

Figure 16 is a side view of another style of prior art
crimp connector with a fork-type terminal end. Again,
the top corners of plate edges (that are bent to form
a generally cylindrical lower end) are visible above
the top end of the insulating sleeve.

Figure 17 is a side view of another style of prior art
crimp connector, which may be called a female rec-
tangular-tubular terminal end for receiving a male
blade, in a quick-connect and quick-connector style
terminal end system.

Figure 18 is a side view of a prior art wire nut, with
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internal threads shown in dashed lines. One may
note that the threads transition from large diameter
near the open end (bottom end in this view) to smaller
diameter near the closed (top) end. When the wire
nut is "screwed" onto ends of wires, the individual
threads do not move relative to each other or change
diameter and only engage the wires by means of the
entire wire nut moving axially to a point wherein the
diameter of the threads matches and/or is smaller
than the combined diameter of the wires.

Figure 19 is another embodiment of the invented spi-
ral electrical connector, with an alternative latch sys-
tem and an alternative connection between the ter-
minal end and the spiral coils.

Figure 20 is an exploded, perspective view of the
embodiment of Figure 19.

Figure 21 is a perspective view of the spiral unit of
Figures 19 and 20, with the spiral in a relaxed, large-
diameter configuration.

Figure 22 is a perspective view of the spiral unit of
Figures 19 - 21, wherein the spiral has been twisted
to reduce its diameter to a configuration wherein it
would grip wire(s) received therein.

Figure 23 is a perspective view of an alternative spiral
unit, wherein the spiral is cut/manufactured to have
space between each wrap/coil of the spiral.

Figure 23A is a perspective view of yet another spiral
unit, having two cuts spiraling around the tube stock.

Figure 24 is an axial cross-sectional, perspective
view of the embodiment of Figures 19 and 20.

Figure 25 is a side view of the embodiment of Figures
19, 20, and 24, with the housing in cross-section,
and wherein the latch mechanism comprises latch
fingers catching on the upper end of the spiral, which
upper end is the same diameter as the rest of the
spiral.

Figure 26 is a side view of an alternative embodi-
ment, with housing cut away in cross-section, where-
in the latch mechanism comprises a ring/collar en-
circling the an end of the spiral and protruding out
from the side surface of the spiral to be engaged by
latch fingers.

Figure 27 is a top, cross-sectional view, viewed along
the line 27 - 27 in Figure 26.

Figure 28 is an exploded view of an alternative em-
bodiment of a double-ended spiral connector, having
an alternative housing and an alternative latch mech-

anism.

Figure 29 is an assembly, perspective view of the
embodiment of Figure 28.

Figures 30 and 31 are perspective and exploded per-
spective views, respectively, of an alternative em-
bodiment having yet another latch mechanism.

Figure 32 is a side view of the embodiment of Figures
30 and 31, with the housing in cross-section.

Figure 33 is a top, cross-sectional view of the em-
bodiment of Figures 30 - 32, viewed along the line
33-33 in Figure 32.

Figures 34 and 35 are perspective and cross-sec-
tional views, respectively, of yet another embodi-
ment, with a different system for directly attaching
the terminal end to the spiral.

Figures 36, 36A and 36B illustrate one but not the
only method of cutting or stamping a spiral unit from
a flat sheet of metal, wherein after separation of the
multiple flat shapes cut/stamped from the sheet,
each flat shape may be curled into a generally tubular
spiral unit. The spiral unit shown in these figures in-
cludes an eyelet terminal end that is integral with the
spiral portion of the spiral unit.

Figures 37, 37A and 37B illustrates one but not the
only method of cutting or stamping a double-spiral
unit from a flat sheet of metal, wherein, after sepa-
ration of the multiple flat shapes cut/stamped from
the sheet, each flat shape may be curled into a gen-
erally tubular spiral unit. The spiral unit shown in
these figures includes a central band, a spiral portion
on each side of the central band, and end bands at
the outer ends of the spiral unit.

Figures 38, 38A- E illustrate one, but not the only,
embodiment of a side-by-side wire connector,
wherein separate electrical cables are inserted into
a single spiral and the spiral is tightened by the user
rotating the funnel-end housing portion relative to
the main housing portion.

Figure 38F illustrates a modification to the embodi-
ment of Figures 38, 38A - F, wherein a terminal end
is provided, directly attached to the spiral and ex-
tending out of the distal end of the main housing.

Figure 39, 39A - C illustrate another, but not the only,
embodiment of a double-ended connector, and the
preferred method of using the connector in a double-
handed twist wherein the two ends are grasped and
rotated in opposite directions but the user need not
touch the central, main housing.
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DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0016] Referring to the Figures, there are shown sev-
eral, but not the only, embodiments of the invented spiral
electrical connectors. The invented connectors allow one
or more stripped, electrically-conductive wires/cables/el-
ements to be connected to other un-insulated, conductive
wires/cables/elements. One may note that the term "con-
ductive" is used in this Description and in the Claims for
simplicity, and is understood to mean electrically-con-
ductive. The invented connectors may be used with wire,
cable, and other elongated conducting material, but the
term "wire" is used herein for simplicity and includes sin-
gle-strand, multiple-strand (including those that are
braided, twisted, woven and/or otherwise grouped) wires
and conducting material having at least a portion that is
elongated for being inserted into the connector. The pre-
ferred embodiments are particularly beneficial in con-
necting multiple stripped, conductive strands (also called
"filaments") to each other or to another conductive ele-
ments or surfaces, as said multiple strands can effective-
ly be inserted into the enlarged, relaxed spiral, even
though each strand is flexible. Said strands are not re-
quired to, and in fact it is preferred that they do not, exert
significant force on the spiral(s) when being inserted into
the central passageway of spiral(s), and, specifically, it
is preferred that the strands do not expand, stretch; or
enlarge the spiral(s) when being inserted into the spiral.
[0017] The preferred conductive spiral extends circum-
ferentially around the outside of wire multiple times, that
is, at least twice for a total of at least 720 degrees. More
preferably, there are many spiral wraps around the wire,
for example, 5 - 10 for a total of 1800 - 3600 degrees. By
moving one end of the spiral relative to the other in op-
posite directions around the wire, the wrapping of the
spiral may be tightened or loosened on the wire depend-
ing on the directions chosen. For example, the spiral may
be moved from a relaxed or relatively loose configuration
that allows insertion of the wire into the hollow central
space ("passageway") of the spiral, to a tightly-wrapped
configuration that grips the wire all the way around the
circumference of the wire along a length of the wire that
is generally equal to the axial length of the spiral. In pre-
ferred embodiments, the spiral wraps around a length of
the wire that is several times the diameter of the wire.
The spiral may be a right-hand spiral or a left-hand spiral,
and will be tightened or loosened accordingly, as will be
understood by one of skill in the art after reading and
viewing this disclosure.
[0018] In both the loosened and the tightened config-
urations, the preferred spiral wraps are all the same or
generally the same diameter. The tightened configura-
tion, the entire or substantially the entire interior surface
of the spiral contacts the wire. Therefore, in the tightened
configuration, the preferred flat interior surface of the spi-
ral forms electrical contact with the wire over a surface
area that is generally defined by a) circumference of the

wire times b) the length of a portion of the wire that is
several times the wire diameter. This contact surface ar-
ea is large compared to a contact surface area in a
crimped connector that is defined by a fraction of the wire
circumference times a length of the wire that is typically
equal to or less than the diameter of the wire. This contact
surface area is also large compared to a contact surface
area in a wire nut that is defined by the thin sharp edges
of a few threads of different diameters.
[0019] In the preferred embodiments, the spiral wraps
may be formed from conductive metal tubular stock, for
example, by providing a spiral cut or cuts through the
wall of a metal tube. The tube wall is preferably rigid
and/or thick enough that, after being cut, it remains in its
original diameter and configuration, which is the "relaxed"
configuration. The tube diameter is chosen so that the
desired wire will easily slide into the hollow center of the
tube in this relaxed configuration. The tube wall is pref-
erably flexible enough that twisting/rotating the tube/spi-
ral ends relative to each other may be done, whereby the
diameter of the tube/spiral reduces and captures the wire.
Upon locking the tube/spiral in the tightened configura-
tion, the stripped wire remains captured and in electrical
contact with the interior surface of the tube/spiral.
[0020] In especially-preferred embodiments, the spiral
unit is formed by cutting or stamping a flat shape from a
conductive, flat metal sheet, and then curling (rolling,
bending) the flat shape into the desired spiral shape. The
flat shape, and hence the resulting spiral shape, may
include a terminal end if desired. Many of said flat shapes
may be cut or stamped out of the same sheet at the same
time, with little or no waste metal. Once separated from
the adjacent flat shapes, an individual flat shape may be
curled (rolled, bent) into the desired spiral unit and its
ends may be welded or otherwise tacked/fixed to remain
in the proper generally cylindrical tubular shape. See, for
example, Figures 36, 36A, 36B, 37, 37A, and 37B. One
may note that the rolling, curling, or bending of flat shapes
to form spirals, in manufacturing techniques such as
those described herein, is conducted during manufacture
of the connector, is done well before insertion of wire(s)
into the spiral, and is not wrapping a strip, wire, or tape,
around the wire(s) to be captured.
[0021] The metal sheet from which the flat shapes are
cut/stamped preferably are sufficiently rigid that, after be-
ing curled and its ends are fixed, it remains in the desired
spiral shape and configuration, which is the "relaxed"
configuration. The spiral is curled to have a diameter such
that the desired wire will easily slide into the hollow center
of the spiral in this relaxed configuration. The chosen
metal sheet is preferably flexible enough that twisting/ro-
tating the tube/spiral ends relative to each other may be
done, whereby the diameter of the tube/spiral reduces
and captures the wire, but the metal is chosen so that,
once tightened on the wire, the coils tend not to deform,
flex, curl, stretch, or separate to an extent that the would
allow accidental loosening and release of the wire. Upon
twisting and locking the tube/spiral in the tightened con-
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figuration, the stripped wire remains captured and in elec-
trical contact with the interior surface of the tube/spiral.
[0022] The spiral is preferably not formed by wrapping
a strip or wire around the wire to be captured, but, instead,
is formed from a self-standing (self-supporting) tube/spi-
ral that is inherently biased into a relaxed, loose condition,
and yet that may be twisted into a tensioned tightened,
smaller-diameter condition (in the direction parallel to the
length of the coil of the spiral and generally transverse
to the axial length of the spiral). Further, the spiral is pref-
erably not manufactured by wrapping a strip or wire
around any object that remains in the spiral during its use
as a connector. For example, the preferred spirals are
not flexible wires, strips, strings, or tape that are wound
or tied around the conductive wire(s) to be captured, but
rather are self-supporting members that retain their
shape so that wire(s) may be inserted into their central
passageways with little or no pressure of the wire(s)
against the inside surfaces of the spiral.
[0023] The material that is rolled/curled/bent into a
generally tubular shape remains in said generally tubular
shape, preferably biased by its resiliency into a relatively-
larger diameter tubular shape into which the wire(s) may
be inserted, but flexible enough so that twisting its ends
relative to each other, or one end relative to a central
region, moves the tubular shape into a relatively smaller-
diameter tubular shape that may be latched/locked to
grasp the wire(s). As in cut-tube embodiments of the con-
ductive spiral, such a rolled/curled sheet embodiment of
the conductive spiral is preferably substantially rigid, so
that it may firmly and continuously grip the inserted
wire(s) when the spiral is tightened on the wire(s).
[0024] Said rolling/curling/bending of said flat shape
preferably includes rolling/curling/bending of each end
of the conductive spiral (and also a central region if the
connector is a double-ended connector) into a ring-
shape. Opposing edges that come together to from each
ring-shape may be straight, notched, tongue-and-
groove, or other shapes, wherein-non-straight edges
may help with mating of said opposing edges. Said op-
posing edges may be fixed to each other or may simply
be retained near each other to maintain the ring-shape
by virtue of being received within a collar and/or housing
portion, for example.
[0025] Alternatively, but less preferably, the self-stand-
ing/self-supporting tube/spiral may be inherently biased
into a tight condition relative to the wire and yet may be
loosened by rotation/twisting of the spiral (in the opposite
direction to the tightening direction) into a compressed
(in a direction parallel to the spiral cut) larger-diameter
condition. In such an embodiment, a lock or latch is need-
ed to retain the spiral in the loosened condition until in-
sertion of the wire into the spiral and until it is desired to
capture the wire in the spiral.
[0026] In preferred embodiments, at least one spiral of
conductive material is provided in a housing, with one
end of the spiral fixed to the housing and the other end
of the spiral rotatable relative to said housing. Once a

wire end(s) is/are inserted into the interior space of the
spiral (which is in its large diameter configuration), the
rotatable end may be rotated or "twisted" relative to the
housing and relative to the wire end(s) to move the spiral
into said smaller diameter configuration to an extent that
the spiral tightly grips the wire end(s). Preferably, the
rotation/twisting, and the consequent tightening of the
spiral is continuous, and may be done to the full extent
necessary to tightly grip the wire. The rotatable end is
then locked, latched, or otherwise fastened to prevent
loosening of the spiral again to a larger diameter, and,
hence, to prevent disengagement of the wire end(s).
Preferably, the lock, latch, or other fastener that retains
the spiral in the reduced diameter configuration is not
easily released, and/or not capable of being released, so
that, once installed in the wire, the spiral unit will remain
firmly and immovably fixed to the wire. Force on the wire
in a direction intended to pull it out of the spiral tends, if
anything, to tighten the grip of the preferred spiral on the
wire, as such a force works to axially-lengthen the spiral,
and, in doing so, to reduce the diameter of the spiral for
an even tighter grip.
[0027] A preferred embodiment comprises a single spi-
ral for connecting stripped wire to a eye, fork, or other
terminal end, which single spiral may be twisted relative
to its housing and to the inserted wire. One hand will
typically hold the housing, while the other hand twists the
terminal end that is preferably rigidly connected to the
spiral in order to twist the spiral into the tightened con-
figuration. Preferably, a latch automatically engages, for
example, by a ratchet mechanism, so that a hand is not
needed to manually latch the spiral and so that the spiral
does not loosen when the hands holding the housing and
the terminal end are released. In other words, the pre-
ferred ratchet allows movement in the tightening direction
but does not allow significant movement in the loosening
direction. In alternative embodiments, the latch may be
manually engaged and/or manually disengaged at the
discretion of the user. For example, "pivot-in to lock" (and
"pivot-out to unlock") systems, or "push-in to lock" (and
"pull-out to unlock") systems may be used for latching
and unlatching the spiral.
[0028] Another preferred embodiment comprises two
spirals that are provided parallel and coaxially at opposite
ends of a connector. Each of the two spirals may be twist-
ed independently, relative to a first housing portion and
relative to its respective stripped wire received inside its
interior space. One hand will typically hold the first hous-
ing portion, while the other hand twists another housing
portion that is preferably rigidly connected to a first spiral
in order to twist said first spiral into the tightened config-
uration to capture a first wire. Then the user continues
to grasp the first housing portion, perhaps switching
hands, and, with the other hand, twists yet another hous-
ing portion that is preferably rigidly connected to a second
spiral in order to twist said second spiral into the tightened
configuration to capture a second stripped wire. The two
spirals are electrically connected to each other and,
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hence, the two stripped wires are electrically connected
to each other. Preferably, latches automatically engage
for each of the two spirals, for example, by ratchet mech-
anisms, so that a hand is not needed to manually latch
each spiral and so that each spiral does not loosen when
the hands holding the various connector portions are re-
leased. In alternative embodiments, the latches for the
two spirals may be manually engaged and/or disengaged
at the discretion of the user.
[0029] Alternatively, if the tightening directions of the
two spirals of a two-spiral embodiment permit, the user
may grasp the housing portions at opposite ends of the
connector that are preferably rigidly connected to the first
and second spirals and twist said housing portions in
opposite directions, thus tightening both spirals at the
same time with a simple "two-handed twist." Such an
action will be permitted, for example, if the spiral direc-
tions are both right handed, or alternatively both left hand-
ed.
[0030] The preferred spiral connectors may be made
in many diameters and lengths, to accommodate many
different types of stripped/un-insulated wire, that is, many
different diameters, strand-numbers, and strand-types of
electrical wire. When wire is installed in the connector
and the connector is in use, inner surface of the spiral
portion(s) of the preferred connectors must be in direct
contact with outer surface of the single stripped/un-insu-
lated wire, or with outer surface of at least some of the
stripped/un-insulated, multiple strands or multiple wires,
captured in the spiral portions. When in a reduced-diam-
eter configuration, the entire or substantially the entire
inner surface area of the preferred spiral contacts the
wire. Therefore, the reduced-diameter spiral wraps
around, and squeezes, preferably the entire circumfer-
ence of the wire(s) along a significant axial distance along
the wire(s), to create a large surface area of electrical
contact between the spiral and the wire(s).
[0031] The housing(s) of the connectors are preferably
sleeve(s) that encircle the spiral(s) and that provide
means for securing an end of each spiral so that that
spiral end is immovably or substantially inunovably fixed
to a housing or housing portion, an opening though the
housing for the insertion of the wire, and an opening
through the housing through which a terminal end and/or
another conductive element may extend. The housing(s)
may be of various shapes and sizes, with optional but
preferred fins or knurling to provide a sure grip, and with
optional transparency or opaqueness and/or color-cod-
ing for different wire gauges or types. The preferred
latch(es) may be provided in, or may extend from the
housing(s), and preferably are designed so that they may
not be unlocked or unlatched, or, at least, may not easily
or accidentally be unlocked or unlatched.
[0032] The Figures illustrate some, but not the only,
embodiments of housings, spirals, spiral ends, terminal
ends, and latch systems. The preferred latch systems
comprise one or more fingers that extend inwardly from
the housing to gouge into, protrude into, catch, abut

against, or otherwise engage an end of the spiral or a
ring, collar, or protrusion on the end of the spiral, to stop
or limit reverse rotation of the spiral. Thus, once the spiral
has been tightened and latched, the stripped/un-insulat-
ed wire(s) is/are captured and gripped inside the spiral,
and the spiral will not loosen to allow removal of the
wire(s). Alternatively, other latch mechanisms may be
used, for example, plunger members, pins members, or
other protruding or gripping members that contact or oth-
erwise interfere with the spiral or an attachment fixed to
the spiral, to prevent or limit reverse movement of the
spiral. The latch mechanisms portrayed in the Figures
are typically automatic and non-releasable. Alternatively,
latch mechanisms may be provided that are manually
engaged by the user, and/or releasable/unlatchable by
purposeful manual action by a user, for example, by pull-
ing of a plunger or pin member radially outward relative
to the spiral and the housing.
[0033] Important features of the preferred embodi-
ments include a large electrical contact surface area, for
example, 1/6 - 1 square inch of surface area, in many
embodiments, and even more for large cable applica-
tions. This may be compared to a small fraction of an
inch, for example, less than 1/10 square inch of contact
surface area between a conventional crimped connector
and a wire. Further, the preferred spiral connectors may
be installed, without tools, by simply inserting the wire in
the relaxed connector, followed by a simple and quick
twisting of one end of the connector relative to the other.
The preferred automatic latching/locking of the latch
mechanism takes place without further manipulation of
the connector or the wire.
[0034] While spirals extending in a particular direction
are portrayed in the Figures, for example, a "right hand
spiral" in Figure 2, "left hand spirals" may also be used,
with associated adaptations in the latch mechanisms to
prevent or limit reverse movement by the spiral once the
spiral has been tightened. It should be noted that the
preferred spirals are not coils of wire wrapped around
the wire inserted into the connector, but rather preferably
rigid or substantially rigid spiral coils formed so that twist-
ing/rotating one end will tend to tighten the entire spiral
around the inserted wire. Preferably, when one end of
the spiral is moved relative to the other (see arrow in
Figure 3), including when both ends are caused to rotate
in opposite directions, the entire spiral moves, with all of
the spiral wraps or "coils" sliding relative to each other
or otherwise moving in a direction parallel to their length
(see representative small arrows in Figure 4, and note
that said moving in a direction parallel to their length com-
prises both radial and axial movement components). An
important distinction between prior art "wire nuts" and
preferred embodiments of the present invention is that
prior art wire nuts have fixed immovable threads, of de-
creasing diameter, inside a casing, wherein the user
threads the wire nut onto a wire and, during this installa-
tion, there is no movement of any of the wire nut threads
relative to each other. In the preferred embodiments of
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the present invention, on the other hand, the spiral wraps
or "coils" move relative to each other during the tightening
process (and also during a loosening process, if the em-
bodiment is provided with that option). In the preferred
embodiments, the wraps/coils may start out at the same
or substantially the same diameter, but, during the tight-
ening process, they move/slide relative to each other to
form a smaller-diameter structure that is typically smaller-
diameter, and typically substantially a uniform smaller-
diameter, all along the length of the structure.
[0035] It should be noted that, during use, the wire is
captured and preferably immovable in the spiral and that
the terminal end is preferably directly fixed to, or is inte-
gral with, the spiral. The connector is not adapted or in-
tended to create force on the wire or the terminal end
that would cause movement of the wire and/or the termi-
nal end relative to the spiral. Also, the connector is not
adapted so that electrical current through the wire creates
any force on the spiral or terminal end that would cause
movement of the spiral or terminal relative to the wire.
The connector is not a solenoid system for converting
electrical energy into axial movement via electromagnet-
ism and/or for converting movement via electromagnet-
ism into electrical current. Preferably, there are no mag-
nets associated with or attached to the connector.
[0036] Now referring specifically to the Figures, there
are shown some, but not the only embodiments of the
invented connectors and methods of making and using
the connectors. Figures 1 and 2 shown a spiral connector
10 that comprises housing 12, spiral 14 comprising mul-
tiple coils 15, terminal end 16 with eye 18, and stripped
wire 20 protruding from the insulation 22 (the insulation
having been stripped off of the end of the wire 20 to bare
multiple wire strands). The combination of the spiral 14
and the terminal end 16, which are preferably directly
attached to each other and/or manufactured as an inte-
gral, single unit, may be called a "spiral unit." Wire 20
and insulation 22 are intended to represent the many
possible versions of wire, cable, and other elongated con-
ductive materials that may be used with the connector
10, as discussed above, and especially the multiple-
strand (multiple-filament) wire for which the preferred
connectors are particularly beneficial. Figure 6 illustrates
to best advantage how the stripped wire strands extend
into the spiral of the preferred connectors, but that the
insulated portion of the wire (covered by insulation 22)
preferably extends only part way into the preferably fun-
nel-shaped opening at the proximal end of the housing
12; this way, the spiral may exert force on, compress,
and/or "bundle" the wire strands without any interference
by the insulation 22.
[0037] After the multiple strands of the preferred
stripped wire 20 are inserted into the spiral 14 of the con-
nector 10, the spiral 14 is tightened as described else-
where in this document. Said tightening of the spiral 14
will reduce the diameter of the spiral 14 to an extent that
is determined by the combined outer diameter of the
"bundle" of stripped wire strands. Said tightening will

squeeze the strands into a compact bundle, with little or
no space between the strands, that is substantially cy-
lindrical in shape. The outer surfaces of the outer-most
strands of the bundle will be the surfaces contacted and
pressured by the inner surface of the spiral, and said
outer-most strands will contact and apply pressure to the
inner strands. The conductive spiral electrically connects
to the outer-most strands, which electrically connect to
the inner strands, so that all strands are electrically con-
nected to the spiral. During the tightening, the strands
may tend to shift relative to each other, until the strands
are fully squeezed into a tight bundle by the spiral that is
tight against the strands. In this fully-tightened condition
of spiral and strands, the spiral should be latched, pref-
erably automatically.
[0038] One may note that these preferred methods of
installation and use are different from prior art "spring"
connectors wherein a solid, rigid pin is shoved into a
spring so that the pin expands the spring to create the
force causing the spring to grip the pin. One may note
that the preferred multiple, at least somewhat flexible,
strands of wire 20 could not be effectively shoved into a
spring with a diameter smaller than the combined diam-
eter of the "bundle" of the strands, because the strands
would bend and fail to properly enter the spiral, and, par-
ticularly, would fail to expand the spring.
[0039] Also, one may note that the preferred methods
of installation and use are also different from apparatus
and methods for wrapping, strain-relieving, or other sup-
porting of insulated electrical cords, and are different from
apparatus and methods of reinforcing or otherwise sup-
porting conventional electrical cords at their connections
to conventional electrical plugs. Thus, the preferred ap-
paratus and methods are not the supporting apparatus
and methods that reinforce the strength of the insulated
electrical cord and/or that prevent bending or axial sliding
of the insulated electrical cord at or near a plug.
[0040] One may note that the preferred embodiments
and methods of the invention forming electrical contact
between conductive spirals and conductive wires, rather
than forming housings or cases for insulated cords. On
may note that the preferred embodiments and methods
of the invention will not work if the captures wire(s) is/are
insulated inside the spiral and will not work if electrical
insulation is provided in the spiral between the spiral and
the wire(s). Also, one may note that many embodiments
of the invention, more fully described below, comprise
electrical connection between multiple wires inserted into
the spiral, or between wire(s) inserted into the spiral and
a terminal end that is integral with or directly electrically
connected to the spiral. The wire inside the spiral(s) does
not pass through the spiral to a distant electrical connec-
tion or plug. The stripped distal ends of the wires prefer-
ably terminate inside of, or very near (within 0 - 10 mil-
limeters of) the spiral, and the stripped distal ends pref-
erably do not contact any structure other than the spiral.
[0041] The terminal ends that may be portions of the
spiral units of the preferred connectors are conductive
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material that is directly electrically connected to the spiral
or manufactured to be integral with (in a single, unitary
piece) the spiral, that is, there is no intermediate structure
between the terminal and the spiral. A terminal may be
directly electrically connected to the distal end of a spiral
by spot-welding, for example, or may be made an integral
portion of the spiral unit by the flat-sheet-cutting or
-stamping methods described elsewhere in this docu-
ment. Thus, the terminal end may be differentiated from
an electrical plug or other electrical connection that is
separate and distanced from the spiral and mechanically
connected to the spiral only by virtue of an insulated cord
extending between the spiral and the plug or separate
connection.
[0042] The spiral 14 of Figure 2 comprises a proximal
end 30 that has recesses 32 spaced around its circum-
ference that may assist in fixing of the proximal end 30
to the housing 12. After inserting the spiral 14 into the
housing, sonic welding may fix the proximal end 30 into
the interior cavity of the housing, as shown to best ad-
vantage in Figures 6 and 7 at fixed connection 34. Said
sonic welding may cause polymeric housing material to
flow into said recesses 32 and then re-harden, thus fixing
the proximal end to the housing. The interior wall surface
of the housing may comprise a slightly-protruding ring
(at 34 in Figure 7) that surrounds the proximal end 30,
some of which will be likely to soften and flow into the
recesses 32. Other fixing methods may be used, with the
adaptation preferably being that the proximal end 30 of
the spiral not be moveable relative to the housing 12. For
example, in this and the following embodiments, one or
more protrusions (not shown), in addition to or in place
of the recesses 32, may be provided in/on the proximal
end 30 of the spiral for becoming embedded or otherwise
gripping or engaging the material of the housing upon
sonic welding, adhesive connection, molding or other fix-
ing of the proximal end to the housing. Alternative spiral
proximal end configurations may be envisioned by one
of skill in the art after viewing this disclosure and the
drawings.
[0043] The spiral 14 also comprises distal end 40 that
may also have recesses 42 spaced around its circumfer-
ence. Recesses 42 may (in a similar manner to recesses
42 cooperating with the interior wall of the housing) co-
operate with plastic collar 44 provided on said distal end
40. Collar 44 protrudes radially outward from the side
surface of spiral 14. Collar 44 may be sonically welded
to distal end 40. Other fixing methods may be used, with
the adaptation preferably being that the distal end of the
spiral not be moveable relative to the collar 44, so that
locking the position of the collar 44 will lock the position
of the spiral 14. For example, in this and the following
embodiments, protrusions (not shown) from the side sur-
face of spiral 14, in addition to or in place of the recesses
42, may be provided in/on the distal end of the spiral for
becoming embedded or otherwise gripping or engaging
the material of the collar 44 upon sonic welding, adhesive
connection, molding or other fixing of the distal end to

the collar 44. As discussed elsewhere in this disclosure,
alternative collars or spiral distal end configurations,
and/or entirely different locking mechanisms may be en-
visioned by one of skill in the art after viewing this disclo-
sure and the drawings.
[0044] The collar 44 and its generally smooth and con-
tinuous outer surface 46 will rotate inside the housing
when the terminal end 16 is twisted by one hand, the
housing 12 being held by the other hand. During said
twisting, preferably to the extent at which the spiral 14 is
very tight against the wire 20 outer surface, at least one
finger 50 (preferably two, as shown in Figures 2, 7 and
8) flex to slide along the outer surface 46. The material
of the collar 44 and the material and orientation of the
fingers 50 relative to the collar 44 are adapted so that,
upon release of the twisting motion, and/or any reverse
force, the fingers 50 will bite into, frictionally grip, and/or
otherwise engage the outer surface 46 of the collar 44
to limit, and preferably prevent, reverse motion of the
spiral 14. Thus, this cooperation of the fingers 50 with
the collar surface 46 acts as a latch or lock for retaining
the spiral in the tightened configuration. Said generally
smooth and continuous outer surface 46 provides for a
continuous, non-incremental amount of twisting and
tightening, and locking of the spiral in that position without
any significant loosening after the user released his/her
hands.
[0045] The finger 50 and collar 44 system is one, but
not the only, example of a ratchet-type lock, wherein mo-
tion of allowed in one direction but not in the reverse.
One may note that the fingers 50 are drawn to be small
plates embedded in the housing and each having a bend
that places the end of the finger in a position wherein the
finger will flex out of the way during the desired twisting,
but will catch and latch upon the spiral or collar moving
in the reverse direction. Other shapes may be effective,
for example, a flat, unbent plate that is embedded at an
angle into the housing wall to "point" in the direction of
the desired twisting.
[0046] Preferably, the entire spiral 14, including prox-
imal and distal ends 30, 40, is entirely electrically-con-
ductive and, most preferably, a conductive metal(s). The
collar 44, however, may be a non-conductive material,
as its role is in latching rather than electricity flow. Having
the collar 44 be plastic or other non-electrically-conduc-
tive material may be particularly beneficial if the fingers
are metal, whereby the latch system would be metal to
plastic contact rather than possibly corroding metal to
metal contact. In alternative embodiments, both the fin-
gers and the collar may be metal, or both the fingers and
the collar may be plastic/polymer. In alternative embod-
iments, for example, those discussed later in this disclo-
sure, the collar may be absent and the fingers or other
latch member directly contact and engage the surface of
the distal end of the spiral, rather than having an inter-
mediate member between the finger/latch member and
the spiral.
[0047] Figures 3 and 4 illustrate the preferred spiral 14
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in relaxed and tightened configurations, respectively.
Figures 5 and 5A illustrates alternative versions of the
spiral, with spaces between the spiral wraps/coils (Figure
5) and with two spiral cuts forming two side-by-side spi-
rals that will both extend and tighten around the wire.
[0048] Figures 9 - 11 illustrates some, but not the only,
possible designs for spiral 14. Figure 9 illustrates a spiral
version 14’, wherein a spiral cut extends transversely, or
nearly transversely, across the tube wall from which the
spiral is preferably formed. Figure 10 illustrates a less-
preferred spiral 14 " wherein two cuts or other forming
techniques may be used to make the interior surface of
the spiral wraps/coils sharp edges. This Figure 10 em-
bodiment is less preferred relative to embodiments
wherein the internal surfaces of the wraps/coils are gen-
erally flat and broad and thus maximize contact with the
wire. Figure 11 illustrates an alternative spiral 14"’ where-
in the cut that creates the wraps/coils is slanted so that
interior surfaces of the wraps/coils have acutely-angled
edges E. Twisting of the spiral 14’" of Figure 11 may cre-
ate some slight overlap of the wraps/coils and, thus, a
sturdier, more rigid structure around the wire.
[0049] Figures 12 and 13 illustrate to best advantage
a preferred double-ended spiral connector 100 for con-
necting two wires together. The spiral unit 114 comprises
two spirals 116, 118 (which each may also be called a
"spiral portion") that are provided on opposite ends of a
central region 120 that is not spiraled. The housing com-
prises multiple portions, including end sleeves 121, 122,
and central sleeve 123. Central sleeve 123 is preferably
fixed to the central region 120 so that sleeve 123 does
not rotate relative to the spiral unit 114. This may be ac-
complished by various means, for example, sonic weld-
ing of the plastic sleeve 123 to the metal central region
120 with the aid of plastic of the interior surface of the
central sleeve 123 flowing into, and then re-hardening
in, recesses 132, 142 provided around the central region
120. End sleeves 121 and 122 are slid onto spiral unit
114 to cover their respective spirals 116, 118, and the
outer ends 146 and 148 of the spirals 116, 118, respec-
tively, are sonically welded or otherwise fixed to the in-
terior surfaces of the sleeves 121, 122. This fixing may
be done by sonic welding, as described above for the
embodiment of Figures 1 and 2 and the central region
120 and central sleeve 123, wherein material from the
interior surfaces of the sleeves 121, 122 flows into, and
then re-hardens, in recesses 156, 158.
[0050] Upon installation of the central sleeve 123 and
the end sleeves 121, 122 as described above, the con-
nector 100 will appear as it does in Figure 13. The central
sleeve 123 is fixed to the center region 120 of the spiral
unit 114, but the end sleeves are rotatable relative to the
central sleeve 123 and the central region 120. Therefore,
after inserting wire (not shown in Figures 12 and 13) into
the open ends of end sleeves 121, 122, the central sleeve
123 may be grasped in one hand and one of the end
sleeves (either 121 or 122) may be twisted. This twisting
will tighten the respective spiral, and, upon the preferred

automatic latching, the wire will be captured and retained
tightly in the spiral. For example, in Figure 13, one may
see the twisting/rotation arrow for end sleeve 121, and
the arrow for end sleeve 122, which happen to be in op-
posite directions because of the direction of the spirals
116, 118. As in the single-end-insertion connections, the
spirals 116, 118 of this embodiment, when in the relaxed
configuration, are larger in interior diameter than the com-
bined diameter of the wire(s) being inserted into the pas-
sageway of the spirals. This way, even if the inserted
wires are many, thin, and/or flexible, they may be inserted
easily and are not required, and in fact preferably do not,
exert significant force on the interior surface of the spirals
or expand the diameters of the spirals.
[0051] For ease of viewing, call-outs 161, 162 are pro-
vided in Figure 13 to point out the fixed attachment of
spirals 116, 188 to end sleeves 121, 122, respectively.
The opposite ends of the spirals, at call-outs 171, 172,
are free to rotate in the end sleeves 121, 122, respec-
tively, with the rotation being only in one direction due to
adaptations that preferably include the ratchet-type of
latch/lock discussed before.
[0052] The preferred ratchet-type of latch/lock com-
prises fingers 150, 150’ (similar to fingers 50) sliding,
during the desired twisting, along the circumferential out-
er surface 147, 147’ of the extensions 181, 182 of central
sleeve 123. However, upon release of the twisting mo-
tion, and/or any reverse force, fingers 150, 150’ will bite
into, frictionally grip, and/or otherwise engage the outer
surface 147, 147’ of the central sleeve 123 to limit, and
preferably prevent, reverse motion of the spiral. Thus,
this cooperation of the fingers 150, 150’ with surfaces
147, 147’ acts as a latch or lock for retaining the spirals
in the tightened configuration. Surfaces 147, 147’ are
preferably generally smooth and continuous, so that a
continuous, non-incremental amount of twisting and
tightening may be done and locked without any signifi-
cant loosening after the user released his/her hands.
[0053] As will be understood from the above disclosure
and the Figures, connectors according to the invention
may be used to connect multiple wires together, without
the need for any terminal end included in the connector.
For example, the connector 100 of Figures 12 and 13
electrically connects multiple wires together without any
terminal end, as will be understood by one of skill in the
art. Other embodiments according to the invention may
be used also to connect multiple wires together, without
the need for a terminal end in the connector, in a "side-
by-side" configuration wherein the multiple wires inserted
into a single spiral rather than into two spirals. See, for
example, Figures 38, 38A -38E, which are described in
more detail later in this document. Thus, one may de-
scribe the connector 100 of Figures 12 and 13 as an "end-
to-end", "generally coaxial", or "butt" connection, and one
may describe the connector of the type shown in Figures
38, 38A -38E, as a "side-by-side" connection. The mul-
tiple wires used in the connectors of Figures 12 and 13
and Figures 38, 38A -38E may be many types, for exam-
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ple, wires, cables, single or multiple strands, or other
elongated, conductive elements. As in the spirals dis-
cussed earlier in this document, the spiral of the embod-
iment of Figures 38, 38A - E, when in the relaxed config-
uration, are larger in interior diameter than the combined
diameter of the wire(s) being inserted into the passage-
way of the spirals. This way, even if the inserted wires
are many, thin, and/or flexible, they may be inserted eas-
ily and are not required, and in fact preferably do not,
exert significant force on the interior surface of the spiral
or expand the diameters of the spiral.
[0054] Figures 14 - 17 illustrate some of the many pos-
sible prior art terminal ends that may be adapted for at-
tachment to a spiral or spirals according to embodiments
of the invention. As noted earlier in this document, it is
preferred that the terminal end be attached directly to, or
manufactured integral with, the spiral. Figure 18 illus-
trates a prior art wire nut, as described earlier in this dis-
closure.
[0055] Figure 19 illustrates an alternative embodiment
of the invented spiral connector 200 comprising housing
212 and spiral 214 with terminal end 216. The combina-
tion of the spiral 214 and the terminal end 216, which are
preferably directly attached to each other and/or manu-
factured as an integral, single unit, may be called a "spiral
unit." The spiral distal end 240 does not have a collar
encircling it. The latch mechanism comprises direct con-
tact of the fingers 250 with the distal end outer surface,
that is, the outer circumferential surface of the end of the
tube from which the spiral is formed. Many closely-
spaced notches or recesses 252 are provided around
said circumferential surface, over which the fingers 250
will slide during the desired twisting. However, upon re-
lease of the twisting motion, and/or any reverse force,
the fingers 250 will fall into and become lodged in, or
otherwise engage, the notches or recesses 252 or oth-
erwise engage to limit, and preferably prevent, reverse
motion of the spiral 214. Thus, this cooperation of the
fingers 250 with the distal end 240 acts as a latch or lock
for retaining the spiral in the tightened configuration. This
is an example of a metal end of the spiral being part of
the latch mechanism, preferably for cooperation with
metal fingers 250. Fingers 250, however, may alterna-
tively be formed of plastic to create plastic-metal coop-
eration if desired.
[0056] One may note the alternative terminal end 216
of the connector 200, wherein the terminal end 216 is
connected to a closed end 217 on the distal end 240 and
extends along a central plane that intersects the spiral.
This is one, but not the only, alternative may of forming
a spiral with attached or integral terminal end. In this con-
nector 200, therefore, the entire spiral 214, terminal end
216, and closed end 217 are preferably conductive, and,
even if the fingers 250 are also of metal or other conduc-
tive material, the housing 212 insulates and protects the
user from contact with the conductive portions of the con-
nector 200.
[0057] Figures 21 and 22 illustrates the spiral 214 of

the connector 200 removed from the housing 212 and in
both a relaxed configuration (Figure 21) and a twisted,
tightened configuration (Figure 22). Here, one may note
that relative larger and fewer recesses 232 that are pro-
vided on the proximal end of the spiral for helping with
sonic welding fixing of that end to the housing. And, one
may note the relative smaller and greater number of
notches/recesses 252 that are part of the latch mecha-
nism. These notches/recesses 252 will provide latching
in an incremental, rather than a continuous, fashion, but,
if enough are provided, they may still retain a sufficiently
tight configuration for the spiral.
[0058] Figures 23 and 23A illustrates alternative spi-
rals similar to that shown in Figures 21 and 22, wherein
one spiral 214’ is formed with space provided between
wraps/coils (Figure 23) and one spiral 214 " is formed
with multiple spiral cuts parallel and spaced from each
other, thus, forming two spirals, side-by-side, encircling
the stripped wire (Figure 23A).
[0059] Figure 24 illustrates in cross-section the con-
nector 200 of Figures 19 and 20. The terminal end 216
is portrayed in this figure as extending through the
"closed end" 217 for possible electrical contact with the
wire itself and even with the spiral wraps/coils them-
selves. Figure 25 illustrates the embodiment of Figures
19, 20 and 24 in axial cross-section.
[0060] Figures 26 and 27 portray to best advantage
fingers 250’ extending into and catching in notches/re-
cesses 252’ of an alternative distal end/collar 240’. This
distal end/collar 240’ features a slightly larger diameter
than the diameter of the spiral wall, and, hence, protrudes
radially outward slightly from the spiral. A recessed ring
region 254 may be provided inside the housing to ac-
commodate the distal end/collar 240’.
[0061] Figures 28 and 29 portray an alternative, dou-
ble-ended connector 300. Major differences between this
connector 300 and the connector 100 of Figures 12 and
13 include the following: The central sleeve 323 is fixed
to the central region 320 of the spiral unit 314 by welding,
adhesive, or other methods that result in sleeve 323 not
being movable relative to the spiral unit 314. Said central
sleeve 323 does not extend to cover, and does not co-
operate with, the notches/recesses 332, 342 provided at
the inner end of each spiral 316, 318 (each of which may
also be called a "spiral portion" of spiral unit 314). The
recesses 346, 348 at the outer ends of the spirals may
be used for sonic welding to the interior surface of the
respective end sleeves 321, 322, as described above for
recesses 146, 148 in Figures 12 and 13. The fingers 350,
350’ cooperate with, and latch in, recesses 332, 342, to
effect the latching/locking desired after twisting of the spi-
rals. As in the connector 100 of Figures 12 and 13, the
user will grasp the central sleeve 323 and twist first one
end sleeve and then the other, to tighten both spirals 316,
318 on their respective wires. Upon release of the twisting
motion, and/or any reverse force, fingers 350, 350’ will
fall into and catch inside, and/or otherwise frictionally
grip, and/or otherwise engage the notches/recesses 332,
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342 of the spiral unit 314, to limit, and preferably prevent,
reverse motion of the spirals. Thus, this cooperation of
the fingers 350, 350’ with notches/recesses 332, 342 acts
as a latch or lock for retaining the spirals in the tightened
configuration. Call-outs 361 and 362 are provided on Fig-
ure 29 to point out the fixed attachments of the spirals to
the end sleeves. Call-outs 371 and 372 are provided on
Figure 29 to point out the rotatable/twistable relationship
of the notches inner ends of the spirals 316, 318 to the
fingers 350, 350’ of the end sleeves 321, 322.
[0062] Figures 30 - 33 portray yet another connector
400 that comprises a distal spiral end 440 having many,
narrow, axial grooves 442 around the circumference of
the end 440. These grooves provide smaller increments
of latching after twisting of the spiral, as the fingers 450
may catch on any of the closely-spaced grooves to latch
the spiral in the tightened configuration. One may note
that great size difference between the grooves 442 in the
distal end and the recesses 432 on the proximal end, as
the grooves 442 are a portion of the accurate, and finely-
adjustable latching system, while the recesses 432 are
merely for assisting in the sonic welding of the proximal
end to the housing. One may note that this embodiment,
like the others drawn in this disclosure, include two fin-
gers in the latch system, but it should be noted that other
numbers, from one to many may be effective. Also, one
may note that all the embodiments drawn herein include
recesses such as those called-out as 432, but that these
may not be required for other methods of fixing the spiral
to the housing.
[0063] Figures 34 and 35 portray yet another connector
500 that includes a collar 544 that surrounds the distal
end of the spiral and that may be used in the latch system.
This collar 544 may be plastic and, therefore, the terminal
end 516 is shown extending through the collar 544 elec-
trically connect to a spiral wrap/coil itself and optionally
to contact the end of the wire 20.
[0064] Figures 36, 36A, 36B, 37, 37A, and 37B illus-
trate some, but not the only, embodiments of invented
flat-sheet-cutting or -stamping methods and conductive
spiral portions formed thereby. The structure for the spiral
may be stamped, cut, or otherwise formed from a flat or
generally flat metal or other conductive sheet. For exam-
ple, in Figures 36 and 36A, many flat shapes 600 are
cut/stamped from a single flat sheet, wherein the terminal
end T is connected to, and distanced from, band B1 by
a long, diagonal portion D. The diagonal portion D may
have a longitudinal cut through it, whereby both the strips
of material S1, S2 on both sides of the cut each form a
spiral wrap, similar, for example, to the multiple-cut spiral
shown in Figure 23A. One may note from Figure 36 that
many of said flat shapes 600 may be cut/stamped side-
by-side on the single flat sheet of metal, with little or no
waste metal between said shapes 600, thus, minimizing
waste of the metal and minimizing or eliminating "trim-
ming" of each shape to its proper shape and size. This
method greatly increases the types of metal that may be
economically used for the spiral, as one may start with a

flat sheet of metal rather than tubular stock.
[0065] Each flat shape 600 is separated from the ad-
jacent flat shapes and/or extra metal, and then
rolled/curled/bent into the generally tubular shape (spiral
unit 600’), by methods that will be understood by those
of skill in the metal arts. Bands B1 and B2 are similarly
roller/curled/bent and their outer edges may be fixed to-
gether to assist in strengthening the spiral unit 600’, for
example, by spot-welding or other techniques. The re-
sulting spiral unit 600’, as shown in Figure 36B, has open-
ing O through which wire(s) may be inserted so that
stripped/exposed metal of the wires may extend deep
into the spiral to be contacted by the spiral wraps. Tight-
ening of the spiral unit 600’ on the wires causes move-
ment of the spiral wraps relative to each other to form
the previously-discussed relatively-small diameter spiral
grasping the wire(s). There may be some spaces be-
tween the wraps of the spiral, which spaces are not
shown in Figure 36B, which may become smaller or close
completely. Note that, in Figures 36, 36A, and 36B, the
housing is not shown, but it will be understood that, after
said rolling/curling/bending of the shape 600 into the spi-
ral unit 600’, rotating of end E2 clockwise relative to end
E1, in the directions indicated by arrows in Figure 36B,
will tighten the spiral.
[0066] Recesses R (or alternatively, cuts, apertures,
or protrusions), and/or serrations SE (or other cuts, re-
cesses or protrusions) may be provided near end E1 and
E2, respectively. Recesses R may assist in preferably
anchoring end E1 to a housing, and serrations SE pref-
erably may assist in latching E2 (after tightening) to the
housing. Thus, as discussed previously in this document,
after tightening and latching, both ends of the tightened
spiral are fixed or latched to the housing, so that the hous-
ing maintains the tightened condition of the spiral, pref-
erably permanently.
[0067] Figures 37 and 37B show flat shape 700, which
is cut/stamped from a flat sheet to allow formation of a
double-ended connector spiral unit 700’. End E1 and
center CE are connected by, and distanced apart by, a
long, diagonal portion D1. Center CE and end E2 are
connected by, and distanced apart by, a long, diagonal
portion D2. The diagonal portions D1 and D2 may each
have a longitudinal cut C through them, whereby both
the strips of material S1, S2 on both sides of cut C each
form a spiral wrap, similar, for example, to the multiple-
cut spiral shown in Figure 23A. One may understand from
Figure 37B that counterclockwise rotation of end E1 rel-
ative to center CE will tighten the spiral portion called out
as "spiral 1", and clockwise rotation of end E2 relative to
the center CE will tighten the spiral portion called out as
"spiral 2". Thus, one may see that a user who twists ends
E1 and E2 in opposite directions at the same time (in a
"two-handed twist" motion) without grasping or maneu-
vering the center CE, will effective tighten both spiral por-
tions at the same time.
[0068] As the flat shape 700 is rolled/curled/bent into
the generally tubular shape (spiral unit 700’), the bands
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of E1, E2, and CE are preferably similarly roll-
er/curled/bent and their outer edges may be fixed togeth-
er to assist in strengthening the spiral unit 700’, for ex-
ample, by spot-welding or other techniques. Stripped
wires may be inserted into the spiral unit 700’ in opposite
directions, into the openings O1 and O2 of the spiral unit
700’ and deep into their respective spiral portions ("spiral
1" and "spiral 2" in Figure 37B), so that stripped/exposed
metal of the wires may be contacted by the spiral wraps.
Tightening of the spirals on the wires would cause move-
ment of the spiral wraps relative to each other to form
the previously-discussed relatively-small diameter spi-
rals grasping the wire(s). There may be some spaces
between the wraps of the spiral, which spaces are not
shown in Figure 37B, which may become smaller or close
completely. Note that, in Figures 37A and B, the housing
is not shown, but it will be understood that housing por-
tions may be provided, and recesses, protrusions, and/or
other systems may be provided to fix and latch the hous-
ing portions to the spirals for operation of the device as
described above for other embodiments.
[0069] Figures 38, 38A - F, and 39, 39A and B illustrate
additional, especially-preferred embodiments of the in-
vention. Figures 38 and 38A -E illustrate one, but not the
only, connector 800 featuring a "side-by-side" configura-
tion having no terminal end and wherein the electrical
contact apparatus consists only of the spiral unit 814 that
connects multiple wires or cables inside the spiral. Mul-
tiple wires, cables, or other stripped/un-insulated, con-
ductive, elongated members are inserted into and
gripped preferably by a single conductive spiral, and
thereby placed in electrical connection with each other,
but which connector does not include a separate terminal
end attached to the spiral. For example, two separate
electric cables 22, 22’ extending from different equip-
ment/devices have their ends stripped of insulation, and
all of the resulting stripped strands 20 from both cables
are inserted side-by-side in the same direction into a sin-
gle spiral unit 814 rather than into two spirals. The strands
optionally may be twisted together if desired before in-
sertion into the spiral, but this is not typically necessary,
as the end of the housing having the opening preferably
has a large funnel-shaped interior surface (large relative
to the combined diameter of the strand bundle) and the
spiral, as discussed previously is significantly larger than
said combined diameter. This way, the strands, which
tend to be at least somewhat flexible, will enter the con-
nector easily by sliding into the housing opening, along
the slanted inside of the funnel, and into the spiral. Such
a connector may be used, for example, in place of the
connectors in Figures 12, 13, 28, 29, 39, and 39A - C
(further discussed below) to connect multiple of said
wires, cables, or other conductive, elongated members
from different equipment/devices in electrical contact in-
side a single spiral rather than in end-to-end multiple spi-
rals. The multiple wires, cables or other conductive, elon-
gated members will, at their distal ends, be generally
"side-by-side" inside the spiral, rather than "coaxial" or

"end-to-end."
[0070] Connector 800 comprises spiral unit 814 having
a funnel-opening housing portion 812 with wings W, a
spiral portion with spiral coils 815, and protruding teeth
853 around the circumference of the spiral unit near the
funnel-opening housing portion 812. While not detailed
in the drawings, funnel-opening housing portion 812 has
an opening O into a funnel-shaped interior passageway,
which guides the strands 20 into the spiral. Housing por-
tion 813 encircles the spiral at an end opposite of housing
portion 812, and comprises closed end 819. Multiple
ratchet bars 850 are spaced around the inside of the
housing portion 813 for engagement and interaction with
teeth 853, for operation of the latching system. The spiral
end to which housing portion 812 is fixed may be called
the proximal end of the spiral and the opposite, distal end
of the spiral is inserted into housing portion 813 and fixed
to the inside surface of housing portion near closed end
819, for example, by sonic welding, adhesives, pinning,
or other preferably permanent methods. As suggested
in Figure 38E, the multiple strands of multiple cables may
be inserted into the connector 800, and a user may grasp
the housing portion 812 (especially wings W) with one
hand, and housing portion 813 with the other hand, and
may twist the two housing portions relative to each other.
In the connector 800 of Figures 38, 38A - E, the user
would twist housing portion 812 so that the top wing W
in Figure 38E would come out away from the paper and
would twist housing portion 813 toward the paper, as
suggesting by the arrows in Figure 38E. As will be un-
derstood by those reading and viewing this disclosure,
the spirals of the preferred embodiments may be manu-
factured in the reverse direction, which would result in
twisting/rotation in opposite direction being operable to
tighten the spirals. The latching system, comprising
ratchet bars 850 and teeth 853, is illustrated to best ad-
vantage in Figures 38A and B.
[0071] Figure 38F illustrates one, but not the only, em-
bodiment wherein the connector of Figures 38, 38A - E
has been adapted into connector 800’, which includes a
terminal end 816 protruding out through housing portion
813’. Terminal end 816 is a conductive material directly
electrically connected to or integral with the spiral of the
connector 800’, and extends out through a hole 819’ in
the end of housing portion 813’. As housing portion 813’
is preferably immovably fixed to the distal end of the spiral
and the terminal is preferably immovably fixed to the spi-
ral, terminal end 816 need not move relative to the hous-
ing portion 813’ and terminal end 816 may either extend
out from a hole 819’ or may simply extend through hous-
ing portion 813’ without significant space or gap between
the terminal end and the housing wall.
[0072] The terminal end Figures 39, 39A and B illus-
trate another embodiment of, and a method of using, an
"end-to-end" connector 900. Connector 900 comprises
a double-ended spiral unit 914, having funnel-opening
ends 912 on each end. A generally tubular housing 913
circumferentially surrounds the spiral unit 914, and is im-
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movably fixed to the spiral unit near its center. Latching
systems are provided at each of the ends of the spiral
unit for latching/locking the ends of the spirals (also called
"spiral portions") to the tubular housing 913 after the spi-
rals have been twisted. Preferably, said latching/locking
comprises engagement of cooperating ratchet members
provided on the spiral unit (on or adjacent funnel-opening
ends 912) and interior end surfaces of the housing 913,
in a manner similar to the ratchet bars 850 and teeth 853
of connector 800. Figure 39A and B illustrate to best ad-
vantage how separate cables, with stripped/stripped
strands ends may be slid into the funnel-opening ends
912 and deep into the spiral unit 914. Upon twisting (ro-
tating) of the ends 912 in opposite directions (preferably
in a "two-handed twist" that does not require the person
twisting the ends 912 to touch housing 913), the two spi-
rals twist/rotate along with the ends 912 to tighten on
their respective stripped/un-insulated strands. As dis-
cussed earlier in this document, as the ends 912 are twist-
ed, preferably to the full extent possible with an adult
applying moderate strength, the latching systems will au-
tomatically latch and the strands will be captured and
preferably permanently be locked in the connector 900.
Preferably, the insulated portion of the wire/cables will
extend part way into the funnel-opening ends 912 but will
not extend into the spiral portions of the connector; thus,
the spiral tightens on the stripped/un-insulated strands
and squeezes said strands into a tight bundle, wherein
the spiral is therefore electrically-connected to the
strands on the outside of the bundle and the strands on
the outside of the bundle are electrically-connected to
the strands on the inside of the bundle. As may be noted
in Figure 39C, this connector 900 may be described as
double the structure of connector 800, as if two connec-
tors 800 are placed in mirror-image at each end of con-
nector 900.
[0073] In summary, preferred embodiments of the in-
vention may be said to include at least one conductive
spiral that is moveable from at least one relatively large
diameter configuration into which wire(s), cable(s), or
other conductive elongated elements may be inserted,
to at least one relatively smaller, or reduced, diameter
configuration that grips said wire(s), cable(s), or other
elongated elements. The preferred at least one conduc-
tive spiral may be used for electrically connecting one or
more wires, cables, or other elongated, conductive mem-
bers to any other conductive element. For example, one
or more wires, cables, or other elongated, conductive
members, stripped of any insulation or other non-con-
ductive material, may be inserted into the at least one
spiral, may be electrically connected to each other by
virtue of their contact with each other and contact with
the conductive spiral, or may be electrically connected
to another conductive element such as a terminal end, a
fixed conductive element, or other conductive elements.
If more than one conductive spiral is used in a connector,
it is preferred that the multiple spirals be electrically con-
nected to each other either by being integral portions of

a single conductive tube that is cut or otherwise formed
to comprise multiple spirals, or by other electrically con-
ductive connection means.
[0074] While the term "spiral" is used throughout this
document, it should be noted that the conductive element
of the preferred embodiments may also be called by other
names, for example, the terms "coil", "wrap", or "helix"
may be appropriate. As discussed above, many different
shapes, sizes, spacings, and surface contours of the
wraps or coils of the conductive element may be used.
It is preferred that that the wires, cables, or other elon-
gated, conductive members do not enlarge or expand
the spiral when inserted into the spiral, but rather that the
spiral starts significantly larger than the combined (total,
overall) diameter of the wires/members being inserted
into it, and then is manually reduced in diameter by a
user in order to grip, capture, and electrically connect to
the inserted wires/members. Thus, the spiral is moved
by a user to engage and electrically connect to the in-
serted wires/members, rather than the insertion of the
wires/members affecting the electrical connection. Inser-
tion of the wires/members into the preferred spiral might,
by chance, affect some temporary electrical connection
because portions of the wires/members may rest against
or otherwise touch the interior surface of the relaxed spi-
ral. However, a reliable and permanent connection is not
made until the user purposely tightens the spiral by twist-
ing/rotating the spiral into firm and permanent engage-
ment with the wire/member.
[0075] Many different shapes, sizes, and contours of
the housing, housing portions, or other insulating mem-
bers may be used in the connectors, and many different
latch/lock systems may be used. It is preferred that the
various housing portions, or at least our surfaces of the
housing portions, be insulating/non-electrically-conduc-
tive, for safe grasping by a user and for shielding of the
conductive portion(s) of the device during installation and
use. The housing portions may be rigid, or may be some-
what flexible as long as the twisting force applied by a
user to the housing portion(s) is effectively transmitted
to the spiral. It is also preferred that the entire spiral be
covered by one or more insulating housing portions so
that the spiral is not reachable by a user (except for an
exposed terminal end in some embodiments). It is pre-
ferred that no part of the spiral extends out of the housing
(except for an exposed terminal end in some embodi-
ments) and not part of the spiral is broken or removed
during installation on wire and/or during use. In view of
the above preferences, it may be noted that it should not
be necessary to wrap the connector or any part of the
wire(s) extending into the connector with electricians
tape.
[0076] Various systems for operative connection of the
housing or housing portions to the conductive portion(s)
may be provided and these may comprise the latch/lock
systems. The latch/lock systems may themselves be
conductive, non-conductive, or part conductive and part
non-conductive, as desired for optimizing manufacturing
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and cost, however, any conductive portions of the
latch/lock systems should not be exposed or otherwise
left un-insulated/un-shielded.
[0077] It may be noted that, when wire(s) are inserted
into the preferred embodiments of the invented connec-
tors, that the user will be able to easily judge and/or feel
when the wire(s) are fully and properly inserted. Structure
of the connector may provide a stop/limit for insertion,
for example, in the embodiments of Figures 1 -7, 19 - 27,
30 - 35, 36, 36A and B, the stripped/un-insulated wires
may abut into structure at the distal end of the spiral such
as a portion of the terminal end or such as a plug (not
shown) inserted into the spiral distal end that does not
interfere with tightening of the spiral. Alternatively, but
less preferably, the stripped/un-insulated wires may
slightly protrude (preferably, less than 1 cm) from the
distal end of the spiral to be seen by the user. Alternatively
or combination with the above methods, the user may
strip the wire a predetermined amount and be able to
judge proper insertion by knowing how much stripped
wire extends from the insulation and, hence, how far to
insert the wire(s). In some embodiments, the insulation
will abut into the funnel-shaped opening surfaces and
therefore indicate full insertion, but this is unlikely in many
cases because a single connector may be used with
many different wire/cable diameter and, hence, the fun-
nel(s) will typically not be sized to match a single insula-
tion diameter. In the closed-end embodiment of Figure
38, 38A - E, for example, the user may insert the wire(s)
until they abut into the closed end of the housing.
[0078] In double-ended embodiments, such as Figures
12, 13, 28, 29, 37, 37A and B, 39, 39A - C, the user may
insert the wire(s) from opposite directions into the spiral
unit and feel when they abut into each other near the
center of the spiral unit. Alternatively or combination with
the above methods, the user may strip the wire a prede-
termined amount and be able to judge proper insertion
by knowing how much stripped wire extends from the
insulation and, hence, how far to insert the wire(s). A stop
or limiting structure may be provided (not shown) at or
near the center of the double-ended spiral units, but the
plug should be chosen and installed so that it does not
interfere with spiral tightening.
[0079] The preferred embodiments may provide flexi-
bility in the type and diameter of wire(s) that can be in-
serted and tightened into the connector. For example,
while a connector according to the invention may be de-
signed to optimally capture a single diameter/gauge of
wire, many of the connectors according to the invention
will have a structure capable of receiving and tightening
to capture a range of diameters/gauges of wire. For ex-
ample, many connectors and their spirals may tighten to
capture at least two gauge sizes, for example, 2 gauge
(American Wire Gauge) and 4 gauge, or 6 and 8 gauge,
or 10 and 12 gauge. However, the inventor envisions that
a single connector may be built with the flexibility to re-
ceive and tighten to capture even a wider range of gauge
sizes, due to various inventive features of the spiral(s),

housing(s), and latching systems. This flexibility is pro-
vided because there is preferably no structure inside the
spiral except for the stripped/un-insulated wire(s) being
captured; prior to insertion of the wire(s), the spiral pas-
sageway is preferably empty. Also, this flexibility is pro-
vided because the cooperating members of the latching
system preferably may slide axially relative to each other
a distance of at least a few millimeters, preferably about
5 - 10 mm for smaller connectors and preferably about
10 - 25 mm for large connectors. Also, this flexibility may
be enhanced by axial spaces/gaps being supplied be-
tween the spiral coils in the relaxed configuration, as dis-
cussed previously in this document, so that the spiral
coils may tighten in diameter without abutting axially into
each other (the axial spaces/gaps may close upon tight-
ening), and, hence, without the spiral ends moving so far
outward axially that they compromise the spiral latching
mechanism or housing integrity.
[0080] Therefore, some embodiments may be tight-
ened over a wide range of diameters, for example, to
reduce the spiral internal diameter by preferably 5 - 30
percent (and more preferably 10 - 30 percent). Other em-
bodiments may reduce the spiral internal diameter 5 - 50
percent (more preferably, 10 - 50 percent). In a 30 percent
reduction, the resulting tightened diameter may be re-
duced to 70 percent of the relaxed diameter. In a 50 per-
cent reduction, the resulting tightened diameter may be
reduced to 50 percent of the relaxed diameter, for exam-
ple, a relaxed internal diameter of 1 cm could tighten by
50 percent to become 5 mm in diameter. In terms of Amer-
ican Wire Gauge (AWG), a 50 percent reduction in diam-
eter may be roughly equated, by "rule of thumb," to an
increase in 6 AWG numbers. So, a connector capable of
reducing the spiral diameter by 50 percent would operate
with 2 gauge wire but also with smaller wire diameters
such as those represented by 4 gauge, 6 gauge, and 8
gauge (or sizes in-between). Or, with said 50 percent
reduction, a connector working well with 8 gauge wire
could also operate with 10 gauge, 12 gauge, and 16
gauge (or sizes in-between). Thus, a single connector
may be used for a variety of wires and cables, and the
electrician, auto mechanic, computer technician, and es-
pecially the "do-it-yourselfer," may not have to use dif-
ferent connectors for each different size or gauge of wire.
[0081] It is also envisioned that embodiments of the
invention may be used in applications typically called
"burial" connections, wherein cables are connected and
buried in the ground, for example, between multiple build-
ings or equipment on a single site, or for electrical utility
lines that travel long distances underground. The pre-
ferred connectors are expected to be extremely efficient
and effective, because they create a sure and reliable
connection in few steps. As an added feature, a moisture-
proofing material, or components that react to form a
moisture-proofing material, may be included inside the
connector at the time of manufacturing of the connector.
For example, most connectors that would be used in a
burial application would be butt-style connectors, such
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as the example in Figures 39, 39A - C, and such connec-
tors may be made with one or more of the moisture-proof-
ing components/compositions in a solid, semi-solid, or
encapsulated or otherwise contained liquid form, inside
the housing 913. See, for example, moisture-proofing
material MP in Figure 39C, which is inserted, stuck,
glued, or otherwise provided, and temporarily retained,
in the otherwise empty spaces inside the housing 913.
Preferably, this material MP is placed in several of the
"otherwise empty spaces" that are outside of the spiral
and against the inner wall of the housing 913. From Fig-
ure 39C, one may see that such empty/void spaces may
exist between the spiral and the housing near the housing
wall, between each set of ratcheting latch mechanism L
and the central ring R that extends to and is fixed to the
spiral 914. With the material MP thus positioned, it will
not interfere in the insertion of the wires into the spiral,
but, after tightening of the spiral on the wires, the con-
nector may be subjected to heat or other activation that
starts the reaction(s) that create and/or expand the mois-
ture-proofing effect.
[0082] The material MP may be various compositions
that will be understood by one of skill in the art after read-
ing this disclosure. The preferred moisture-proofing ma-
terial helps protect the connector, and especially the con-
ductive spiral and stripped wires, from becoming corrod-
ed or damaged by water and ground moisture over many
years. Those reading this disclosure and being familiar
with expanding polymeric foams and caulking materials
will understand how to select a material that may be used
to seal the spiral-and-wire combination and water-proof
the connector as necessary for burial applications. For
example, a heat-activated material may be used that cre-
ates a moisture-resistant or moisture-proof foam that ex-
pands into all or nearly all the empty spaces that would
otherwise available for entering moisture. Other expand-
ing foams or materials may be used that are heat-acti-
vated, radiation-activated, or other-wise activated to ex-
pand and fill spaces only when purposely activated by
an installed. Alternatively, the expansion may be activat-
ed by breaking a membrane(s) between two or more
chemical sacks or capsules that are provided inside the
housing, for instance, upon twisting of the spiral of other
pricking or tearing of a membrane(s). It is preferred that
the expanding material fill the spaces around the outside
of the spiral, between the housing and the spiral, and the
spaces between the housing 913 and the housing ends
912, 912’, so that the moisture-proofing substance may
even expand out of each end of the connector. The mois-
ture-proofing substance may even seep or expand into
the spiral as long as the tightening has already be per-
formed and the electrical connection has already been
made. Therefore, it is an option for expanding material
to be placed inside or at the ends of the spiral, as long
the activation of it occurs at a time that does not interfere
with the tightening and proper electrical contact.
[0083] The electrically-conductive parts of the pre-
ferred connectors may be selected from many common-

ly-available conductive materials available in industry,
and from materials to be made available in the future.
For example, many metal and metal alloy tubular mate-
rials and flat sheet materials are known in the electrical
arts, including but not limited to copper and copper alloys,
and those of skill in the art will understand how to select
materials from these commercially-available stock ma-
terials.
[0084] The simplicity of the preferred embodiments al-
low economical manufacture and use. For example,
some embodiments of the invented connector may be
described as consisting essentially of, or consisting only
of, a spiral unit, a single housing portion, and a terminal
end, wherein one or more wires with stripped ends are
inserted into and tightened in the spiral. Other embodi-
ments of the invented connector may be described as
consisting essentially of, or consisting only of, a spiral
unit, and two housing portions that may be twisted relative
to each other, wherein multiple wires with stripped ends
are inserted into and tightened in the spiral. Other em-
bodiments may be described as consisting essentially
of, or consisting of, a spiral unit, and three housing por-
tions wherein multiple portions may be twisted relative
to the others and preferably the two outer end housing
portions are twisted simultaneously in opposite directions
to tighten the spiral unit, wherein wires with stripped ends
are inserted into each end of the connector and tightened
in the spiral by said twisting of two of the housing portions.
Other embodiments may be described as consisting es-
sentially of, or consisting of, a spiral unit, three housing
portions wherein multiple portions may be twisted relative
to the others and preferably the two outer end housing
portions are twisted simultaneously in opposite directions
to tighten the spiral unit, wherein wires with stripped ends
are inserted into each end of the connector and tightened
in the spiral by said twisting of two of the housing portions,
and moisture-proofing material located inside at least one
of the three housing that is heat-activatable or otherwise
activatable to expand into empty spaces inside the con-
nector, and optionally out from between the three hous-
ings, to block water and moisture from entering the con-
nector.
[0085] Although this invention has been described in
this document and in the drawings with reference to par-
ticular means, materials and embodiments, it is to be
understood that the invention is not limited to these dis-
closed particulars, but extends instead to all equivalents
within the broad scope the following claims.

Claims

1. An electrical connector 10, 100, 300, 800, 800’, 900
comprising:

an electrically-conductive spiral unit 14, 14’, 14",
14"’, 314, 814, 914 having a first portion 30, 116,
316, a second portion 40, 120, 320, and a lon-
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gitudinal axis between said first portion 30, 116,
316 and said second portion 40, 120, 320,
wherein the spiral unit 14, 14’, 14", 14"’, 314,
814, 914 coils around and defines an axial pas-
sageway, and, in a relaxed-configuration, has a
relaxed internal diameter; and
an electrically-insulating housing surrounding
the spiral unit 14, 14’, 14", 14"’, 314, 814, 914
and comprising a first housing-portion 12, 121,
321, 812, 912 connected to the first portion 30,
116, 316 of the spiral unit, and a second housing-
portion 44, 123, 323, 813, 813’, 913 connected
to the second portion 40, 120, 320 of the spiral
unit;
wherein said first housing-portion 12, 121, 321,
812, 912 comprises a first-housing-portion
opening generally coaxial with and in communi-
cation with said axial passageway of the spiral
unit, for receiving a first group of uninsulated
wire ends 20 through said first-housing-portion
opening and into said axial passageway of the
spiral unit 14, 14’, 14", 14"’, 314, 814, 914 when
the spiral unit is in the relaxed configuration;
wherein said first housing-portion 12, 121, 321,
812, 912 and second housing-portion 44, 123,
323, 813, 813’, 913 are rotatable relative to each
other, on said longitudinal axis, to rotate said
first portion 30, 116, 316 of the spiral unit relative
to said second portion 40, 120, 320 of the spiral
unit, to tighten said spiral unit into a tightened-
configuration having a tightened internal diam-
eter that is smaller than said relaxed internal di-
ameter, for gripping and placing said first group
of uninsulated wire ends 20 in electrical contact
with each other and in electrical contact with said
spiral unit 14, 14’, 14", 14"’, 314, 814, 914; and
wherein the electrical connector 10, 100, 300,
800, 900 further comprises a first latch that re-
tains the spiral unit 14, 14’, 14", 14"’, 314, 814,
914 in said tightened-configuration after relative
rotation of the first housing portion 12, 121, 321,
812, 912 and the second housing-portion 44,
123, 323, 813, 813’, 913.

2. An electrical connector 10, 100, 300, 800, 800’, 900
of Claim 1, wherein said tightened internal diameter
of the spiral unit 14, 14’, 14", 14"’, 314, 814, 914 is
in the range of 10 - 50 percent smaller than said
relaxed internal diameter.

3. An electrical connector 10, 100, 300, 800, 800’, 900
of Claim 1, wherein said first-housing-portion open-
ing is funnel-shaped, having a generally funnel-
shaped interior surface with a diameter near said
spiral unit 14, 14’, 14", 14"’, 314, 814, 914, and a
diameter farther from said spiral unit that is larger
than said diameter near said spiral unit 14, 14’, 14",
14"’, 314, 814,914.

4. An electrical connector 10, 800’ as in Claim 1, further
comprising an electrically-conductive terminal end
16, 816 electrically connected to the second portion
of the spiral unit 14, 814 and protruding out through
the second housing-portion 44, 813’;
wherein, when the spiral unit 14, 814 is tightened
into said tightened-configuration, the first group of
uninsulated wire ends 20 are in electrical contact with
said spiral unit 14, 814 and said terminal end 16, 816.

5. An electrical connector 10, 800’ of Claim 4, wherein
said terminal end 16, 816 is selected from the group
consisting of a terminal end having a flat portion for
being screwed or bolted to a conductive surface, a
male terminal pin or blade, and a female terminal
end for receiving a male terminal pin or blade.

6. An electrical connector 10 of Claim 4, wherein said
second housing-portion is a plastic collar 44 con-
nected to said second portion 40 of the spiral unit.

7. An electrical connector 10, 100, 300, 800, 800’, 900
as in Claim 1, wherein said first latch comprises
ratchet engagement between said first housing-por-
tion 12, 121, 812, 912 and said second housing-por-
tion 44, 123, 813, 813’, 913.

8. An electrical connector 10, 100, 300, 800, 800’, 900
as in Claim 7, wherein said first latch is selected from
the group consisting of: said first housing-portion 12,
121, extending over and engaging a circumferential
outer surface of second housing-portion 44, 123, and
said second housing-portion 813, 813’, 913 extend-
ing over and engaging a circumferential outer sur-
face of the first housing-portion 812, 912.

9. An electrical connector 800 as in Claim 1, wherein
said second housing-portion 813 has an open end
through which the spiral unit 814 extends to connect
to said first housing-portion 812, and an opposing,
closed end 819.

10. An electrical connector 100, 300, 900 as in Claim 1,
wherein the connector 100, 300, 900 is a butt-style
connector, and wherein the spiral unit 114, 314, 914
further comprises a third portion 118, 318 at an op-
posite end of the spiral unit from said first portion
116, 316, wherein said third portion 118, 318 coils
around said axial passageway, and, in a relaxed-
configuration, has a relaxed internal diameter, and
wherein said first portion 116, 316, second portion
120, 320, and third portion 118, 318 of the spiral unit
114, 314, 914 are electrically conductive and are
electrically connected to each other;
wherein said electrically-insulating housing further
comprises a third housing-portion 122, 322, 912’ sur-
rounding and connected to said third portion 118,
318 of the spiral unit 114, 314, 914, and having a
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third-housing-portion opening for receiving a second
group of uninsulated wire ends 20 into said axial pas-
sageway when the third portion 118, 318 of the spiral
unit is in the relaxed configuration;
wherein said third housing-portion 122, 322, 912’ is
rotatable relative to said second housing-portion
123, 323, 913 to rotate said third portion 118, 318 of
the spiral unit relative to said second portion 120,
320 of the spiral unit, to tighten said third portion 118,
318 of the spiral unit into a tightened-configuration
having an internal diameter that is smaller than said
relaxed internal diameter, for gripping and placing
said second group of uninsulated wire ends 20 in
electrical contact with each other and in electrical
contact with said spiral unit 114, 314, 914, so that
the first and second groups of uninsulated wire ends
20 inserted into opposite ends of the connector 100,
300, 900 are electrically connected;
wherein the connector 100, 300, 900 further com-
prises a second latch that retains the third portion
118, 318 of the spiral unit in the tightened-configu-
ration after rotation of the third housing-portion 122,
322, 912’ relative to the second housing-portion 123,
323, 913.

11. An electrical connector 100, 300, 900 as in Claim
10, wherein said second latch comprises a ratchet
engagement between the third housing-portion 122,
322, 912’ and the second housing-portion 123, 323,
913.

12. An electrical connector 100 as in Claim 10, wherein
said first latch comprises the first housing-portion
121 extending over and engaging an outer circum-
ferential surface of an end of said second housing-
portion 123, and wherein said second latch compris-
es the third housing-portion 122 extending over and
engaging an outer circumferential surface of an op-
posing end of the said second housing-portion 123.

13. An electrical connector 900 as in Claim 10, wherein
said first latch comprises said second housing-por-
tion 913 extending over and engaging an outer cir-
cumferential surface of an inner end of said first
housing-portion 912 and wherein said second latch
comprises said second housing-portion 913 extend-
ing over and engaging an outer circumferential sur-
face of an inner end of said third housing- portion
912’.

14. An electrical connector 100, 300, 900 of Claim 10,
wherein said third-housing-portion opening is funnel-
shaped, having a generally funnel-shaped interior
surface with a diameter near said spiral unit 114,
314, 914, and a diameter farther from said spiral unit
that is larger than said diameter near said spiral unit
114, 314, 914.

15. An electrical connector 100, 300, 900 as in Claim
10, wherein said first portion 30, 116, 316 of the spiral
unit and said third portion 118, 318 of the spiral unit
both coil in one direction, wherein said first housing-
portion 121, 321, 912 and said third housing-portion
122, 322, 912’ are rotatable in opposite directions at
the same time to tighten both said first portion and
said third portion of the spiral unit at the same time.

Patentansprüche

1. Elektrischer Verbinder 10, 100, 300, 800, 800’, 900,
bestehend aus:

einer elektrisch leitfähigen Spiraleinheit 14, 14’,
14", 14"’, 314, 814, 914 mit einem ersten Ab-
schnitt 30, 116, 316, einem zweiten Abschnitt
40, 120, 320 und
einer Längsachse zwischen dem ersten Ab-
schnitt 30, 116, 316 und dem zweiten Abschnitt
40, 120, 320, wobei sich die Spiraleinheit 14,
14’, 14", 14"’, 314, 814, 914 um einen axialen
Durchgang windet und diesen definiert und, in
einer entspannten Konfiguration, einen ent-
spannten Innendurchmesser hat; und
einem elektrisch isolierenden Gehäuse, das die
Spiraleinheit 14, 14’, 14", 14"’, 314, 814, 914
umgibt und aus einem ersten Gehäuseabschnitt
12, 121, 321, 812, 912, der mit dem ersten Ab-
schnitt 30, 116, 316 der Spiraleinheit verbunden
ist, und einem zweiten Gehäuseabschnitt 44,
123, 323, 813, 813’, 913 besteht, der mit dem
zweiten Abschnitt 40, 120, 320 der Spiraleinheit
verbunden ist;
wobei der erste Gehäuseabschnitt 12, 121, 321,
812, 912 eine Öffnung des ersten Gehäuseab-
schnitts aufweist, die im Allgemeinen koaxial mit
dem axialen Durchgang der Spiraleinheit ist und
in Kommunikation mit diesem steht, um eine ers-
te Gruppe von unisolierten Drahtenden 20 durch
die Öffnung des ersten Gehäuseabschnitts hin-
durch und in den axialen Durchgang der Spiral-
einheit 14, 14’, 14", 14"’, 314, 814, 914 hinein
aufzunehmen, wenn sich die Spiraleinheit in der
entspannten Konfiguration befindet;
wobei der erste Gehäuseabschnitt 12, 121, 321,
812, 912 und der zweite Gehäuseabschnitt 44,
123, 323, 813, 813’, 913 im Verhältnis zueinan-
der auf der Längsachse drehbar sind, um den
ersten Abschnitt 30, 116, 316 der Spiraleinheit
im Verhältnis zu dem zweiten Abschnitt 40, 120,
320 der Spiraleinheit zu drehen, damit die Spi-
raleinheit in eine festgezogene Konfiguration mit
einem festgezogenen Innendurchmesser fest-
gezogen wird, der kleiner ist als der entspannte
Innendurchmesser, um die erste Gruppe der
unisolierten Drahtenden 20 zu ergreifen und in
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elektrischen Kontakt untereinander und in elek-
trischen Kontakt zu der Spiraleinheit 14, 14’, 14",
14"’, 314, 814, 914 zu platzieren; und
wobei der elektrische Verbinder 10, 100, 300,
800, 900 des Weiteren aus einer ersten Sperre
besteht, welche die Spiraleinheit 14, 14’, 14",
14"’, 314, 814, 914 in der festgezogenen Konfi-
guration hält, nachdem die Drehung des ersten
Gehäuseabschnitts 12, 121, 321, 812, 912 im
Verhältnis zu dem zweiten Gehäuseabschnitt
44, 123, 323, 813, 813’, 913 erfolgt ist.

2. Elektrischer Verbinder 10, 100, 300, 800, 800’, 900
gemäß Anspruch 1, wobei der festgezogene Innen-
durchmesser der Spiraleinheit 14, 14’, 14", 14"’, 314,
814, 914 im Bereich von 10 bis 50 Prozent kleiner
ist als der entspannte Innendurchmesser.

3. Elektrischer Verbinder 10, 100, 300, 800, 800’, 900
gemäß Anspruch 1, wobei die Öffnung des ersten
Gehäuseabschnitts trichterförmig ist und eine im All-
gemeinen trichterförmige Innenfläche mit einem
Durchmesser in der Nähe zu der Spiraleinheit 14,
14’, 14", 14"’, 314, 814, 914 und einem Durchmesser
weiter entfernt von der Spiraleinheit aufweist, der
größer ist als der Durchmesser in der Nähe zu der
Spiraleinheit 14, 14’, 14", 14"’, 314, 814, 914.

4. Elektrischer Verbinder 10, 800’ gemäß Anspruch 1,
des Weiteren bestehend aus einem elektrisch leitfä-
higen Klemmenende 16, 816, das elektrisch mit dem
zweiten Abschnitt der Spiraleinheit 14, 814 verbun-
den ist und durch den zweiten Gehäuseabschnitt 44,
813’ hindurch herausragt;
wobei, wenn die Spiraleinheit 14, 814 in der festge-
zogenen Konfiguration festgezogen ist, die erste
Gruppe der unisolierten Drahtenden 20 elektrischen
Kontakt mit der Spiraleinheit 14, 814 und dem Klem-
menende 16, 816 hat.

5. Elektrischer Verbinder 10, 800’ gemäß Anspruch 4,
wobei das Klemmenende 16, 816 aus der Gruppe
ausgewählt ist, welche besteht aus einem Klemme-
nende mit einem flachen Abschnitt zum Verschrau-
ben oder Verbolzen mit einer leitfähigen Oberfläche,
einem Steckeranschlussstift bzw. -flachkontakt und
einem Buchsenanschlussende zum Aufnehmen ei-
nes Steckeranschlussstifts bzw. -flachkontakts.

6. Elektrischer Verbinder 10 gemäß Anspruch 4, wobei
der zweite Gehäuseabschnitt eine Kunststoffman-
schette 44 ist, die mit dem zweiten Abschnitt 40 der
Spiraleinheit verbunden ist.

7. Elektrischer Verbinder 10, 100, 300, 800, 800’, 900
gemäß Anspruch 1, wobei die erste Sperre einen
Sperrklinkeneingriff zwischen dem ersten Gehäuse-
abschnitt 12, 121, 812, 912 und dem zweiten Ge-

häuseabschnitt 44, 123, 813, 813’, 913 umfasst.

8. Elektrischer Verbinder 10, 100, 300, 800, 800’, 900
gemäß Anspruch 7, wobei die erste Sperre aus der
Gruppe ausgewählt ist, welche besteht aus: dem
ersten Gehäuseabschnitt 12, 121, der über einer um-
laufenden Außenfläche des zweiten Gehäuseab-
schnitts 44, 123 verläuft und in diese eingreift, und
dem zweiten Gehäuseabschnitt 813, 813’, 913 der
über einer umlaufenden Außenfläche des ersten Ge-
häuseabschnitts 812, 912 verläuft und in diese ein-
greift.

9. Elektrischer Verbinder 800 gemäß Anspruch 1, wo-
bei der zweite Gehäuseabschnitt 813 ein offenes En-
de aufweist, durch das hindurch die Spiraleinheit 814
verläuft, um die Verbindung mit dem ersten Gehäu-
seabschnitt 812 zu ermöglichen, und ein gegenü-
berliegendes geschlossenes Ende 819.

10. Elektrischer Verbinder 100, 300, 900 gemäß An-
spruch 1, wobei der Verbinder 100, 300, 900 ein
Stirnflächenverbinder ist und wobei die Spiraleinheit
114, 314, 914 des Weiteren einen dritten Abschnitt
118, 318 an einem dem ersten Abschnitt 116, 316
gegenüberliegenden Ende der Spiraleinheit um-
fasst, wobei dieser dritte Abschnitt 118, 318 sich um
den axialen Durchgang windet, und, in einer ent-
spannten Konfiguration, einen entspannten Innen-
durchmesser hat, und wobei der erste Abschnitt 116,
316, der zweite Abschnitt 120, 320 und der dritte
Abschnitt 118, 318 der Spiraleinheit 114, 314, 914
elektrisch leitfähig sind und elektrisch miteinander
verbunden sind;
wobei das elektrisch isolierende Gehäuse des Wei-
teren aus einem dritten Gehäuseabschnitt 122, 322,
912’ besteht, der den dritten Abschnitt 118, 318 der
Spiraleinheit 114, 314, 914 umgibt und mit diesem
verbunden ist, und eine Öffnung des dritten Gehäu-
seabschnitts aufweist, um eine zweite Gruppe von
unisolierten Drahtenden 20 in den axialen Durch-
gang hinein aufzunehmen, wenn sich der dritte Ab-
schnitt 118, 318 der Spiraleinheit in der entspannten
Konfiguration befindet;
wobei der dritte Gehäuseabschnitt 122, 322, 912’ im
Verhältnis zu dem zweiten Gehäuseabschnitt 123,
323, 913 drehbar ist, um den dritten Abschnitt 118,
318 der Spiraleinheit im Verhältnis zu dem zweiten
Abschnitt 120, 320 der Spiraleinheit zu drehen, um
den dritten Abschnitt 118, 318 der Spiraleinheit in
eine festgezogene Konfiguration festzuziehen, die
einen Innendurchmesser aufweist, der kleiner ist als
der entspannte Innendurchmesser, um die zweite
Gruppe der unisolierten Drahtenden 20 zu ergreifen
und in elektrischen Kontakt untereinander und in
elektrischen Kontakt zu der Spiraleinheit 114, 314,
914 zu platzieren, sodass die erste und die zweite
Gruppe der unisolierten Drahtenden 20, die in die
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gegenüberliegenden Enden des Verbinders 100,
300, 900 eingeführt wurden, elektrisch verbunden
sind;
wobei der elektrische Verbinder 100, 300, 900 des
Weiteren aus einer zweiten Sperre besteht, welche
den dritten Abschnitt 118, 318 der Spiraleinheit in
der festgezogenen Konfiguration hält, nachdem die
Drehung des dritten Gehäuseabschnitts 122, 322,
912’ im Verhältnis zu dem zweiten Gehäuseab-
schnitt 123, 323, 913 erfolgt ist.

11. Elektrischer Verbinder 100, 300, 900 gemäß An-
spruch 10, wobei die zweite Sperre einen Sperrklin-
keneingriff zwischen dem dritten Gehäuseabschnitt
122, 322, 912’ und dem zweiten Gehäuseabschnitt
123, 323, 913 umfasst.

12. Elektrischer Verbinder 100 gemäß Anspruch 10, wo-
bei die erste Sperre besteht aus dem ersten Gehäu-
seabschnitt 121, der über einer umlaufenden Au-
ßenfläche eines Endes des zweiten Gehäuseab-
schnitts 123 verläuft und in diesen eingreift, und wo-
bei die zweite Sperre besteht aus dem dritten Ge-
häuseabschnitt 122, der über einer umlaufenden Au-
ßenfläche eines gegenüberliegenden Endes des
zweiten Gehäuseabschnitts 123 verläuft und in die-
se eingreift.

13. Elektrischer Verbinder 900 gemäß Anspruch 10, wo-
bei die erste Sperre besteht aus dem zweiten Ge-
häuseabschnitt 913, der über einer umlaufenden Au-
ßenfläche eines inneren Endes des ersten Gehäu-
seabschnitts 912 verläuft und in diesen eingreift, und
wobei die zweite Sperre besteht aus dem zweiten
Gehäuseabschnitt 913, der über einer umlaufenden
Außenfläche eines inneren Endes des dritten Ge-
häuseabschnitts 912’ verläuft und in diese eingreift.

14. Elektrischer Verbinder 100, 300, 900 gemäß An-
spruch 10, wobei die Öffnung des dritten Gehäuse-
abschnitts trichterförmig ist und eine im Allgemeinen
trichterförmige Innenfläche mit einem Durchmesser
in der Nähe zu der Spiraleinheit 114, 314, 914 und
einem Durchmesser weiter entfernt von der Spiral-
einheit aufweist, der größer ist als der Durchmesser
in der Nähe zu der Spiraleinheit 114, 314, 914.

15. Elektrischer Verbinder 100, 300, 900 gemäß An-
spruch 10, wobei sich der erste Abschnitt 30, 116,
316 der Spiraleinheit und der dritte Abschnitt 118,
318 der Spiraleinheit beide in eine Richtung winden,
wobei der erste Gehäuseabschnitt 121, 321, 912 und
der dritte Gehäuseabschnitt 122, 322, 912’ gleich-
zeitig in entgegengesetzte Richtungen gedreht wer-
den können, um gleichzeitig sowohl den ersten Ab-
schnitt als auch den dritten Abschnitt der Spiralein-
heit festzuziehen.

Revendications

1. Un connecteur électrique 10, 100, 300, 800, 800’,
900 comprenant :

une unité spirale électriquement conductrice 14,
14’, 14", 14"’, 314, 814, 914 ayant une première
portion 30, 116, 316, une deuxième portion 40,
120, 320, et un axe longitudinal entre ladite pre-
mière portion 30, 116, 316 et ladite deuxième
portion 40, 120, 320, dans lequel l’unité spirale
14, 14’, 14", 14"’, 314, 814, 914 s’enroule autour
d’une et définit une voie de passage axiale, et,
dans une configuration relaxée, a un diamètre
interne relaxé ; et
un logement électriquement isolant entourant
l’unité spirale 14, 14’, 14", 14"’, 314, 814, 914 et
comprenant une première portion de logement
12, 121, 321, 812, 912 connectée à la première
portion 30, 116, 316 de l’unité spirale, et une
deuxième portion de logement 44, 123, 323,
813, 813’, 913 connectée à la deuxième portion
40, 120, 320 de l’unité spirale ;
dans lequel ladite première portion de logement
12, 121, 321, 812, 912 comprend une ouverture
de première portion de logement généralement
coaxiale avec et en communication avec ladite
voie de passage axiale de l’unité spirale, desti-
née à recevoir un premier groupe d’extrémités
de fils non isolés 20 à travers ladite ouverture
de première portion de logement et dans ladite
voie de passage axiale de l’unité spirale 14, 14’,
14", 14"’, 314, 814, 914 lorsque l’unité spirale
est dans la configuration relaxée ;
dans lequel ladite première portion de logement
12, 121, 321, 812, 912 et la deuxième portion
de logement 44, 123, 323, 813, 813’, 913 peu-
vent être mises en rotation l’une relativement à
l’autre, sur ledit axe longitudinal, pour mettre en
rotation ladite première portion 30, 116, 316 de
l’unité spirale relativement à ladite deuxième
portion 40, 120, 320 de l’unité spirale, pour res-
serrer ladite unité spirale dans une configuration
resserrée ayant un diamètre interne resserré qui
est plus petit que ledit diamètre interne relaxé,
destinée à serrer et placer ledit premier groupe
d’extrémités de fils non isolés 20 en contact
électrique les unes avec les autres et en contact
électrique avec ladite unité spirale 14, 14’, 14",
14"’, 314, 814, 914 ; et
dans lequel le connecteur électrique 10, 100,
300, 800, 900 comprend en outre un premier
verrou qui retient l’unité spirale 14, 14’, 14", 14"’,
314, 814, 914 dans ladite configuration resser-
rée après rotation relative de la première portion
de logement 12, 121, 321, 812, 912 et de la
deuxième portion de logement 44, 123, 323,
813, 813’, 913.

39 40 



EP 2 255 411 B1

22

5

10

15

20

25

30

35

40

45

50

55

2. Un connecteur électrique 10, 100, 300, 800, 800’,
900 de la revendication 1, dans lequel ledit diamètre
interne resserré de l’unité spirale 14, 14’, 14", 14"’,
314, 814, 914 est dans la gamme allant de 10 à 50
pour cent plus petit que ledit diamètre interne relaxé.

3. Un connecteur électrique 10, 100, 300, 800, 800’,
900 de la revendication 1, dans lequel ladite ouver-
ture de première portion de logement est en forme
d’entonnoir, ayant une surface intérieure en forme
générale d’entonnoir avec un diamètre près de ladite
unité spirale 14, 14’, 14", 14"’, 314, 814, 914, et un
diamètre plus loin de ladite unité spirale qui est plus
grand que ledit diamètre près de ladite unité spirale
14, 14’, 14", 14"’, 314, 814, 914.

4. Un connecteur électrique 10, 800’ tel que dans la
revendication 1, comprenant en outre une extrémité
terminale électriquement conductrice 16, 816 élec-
triquement connectée à la deuxième portion de l’uni-
té spirale 14, 814 et sortant en saillie à travers la
deuxième portion de logement 44, 813’ ;
dans lequel, lorsque l’unité spirale 14, 814 est res-
serrée dans ladite configuration resserrée, le pre-
mier groupe d’extrémités de fils non isolés 20 est en
contact électrique avec ladite unité spirale 14, 814
et ladite extrémité terminale 16, 816.

5. Un connecteur électrique 10, 800’ de la revendica-
tion 4, dans lequel ladite extrémité terminale 16, 816
est sélectionné dans le groupe consistant en une
extrémité terminale ayant une portion plate destinée
à être vissée ou boulonnée sur une surface conduc-
trice, une broche ou lame de contact terminale mâle,
et une extrémité terminale femelle destinée à rece-
voir une broche ou lame de contact terminale mâle.

6. Un connecteur électrique 10 de la revendication 4,
dans lequel ladite deuxième portion de logement est
un collier plastique 44 connecté à ladite deuxième
portion 40 de l’unité spirale.

7. Un connecteur électrique 10, 100, 300, 800, 800’,
900 tel que dans la revendication 1, dans lequel ledit
premier verrou comprend une mise en prise par en-
cliquetage entre ladite première portion de logement
12, 121, 812, 912 et ladite deuxième portion de lo-
gement 44, 123, 813, 813’, 913.

8. Un connecteur électrique 10, 100, 300, 800, 800’,
900 tel que dans la revendication 7, dans lequel ledit
premier verrou est sélectionné dans le groupe con-
sistant en : ladite première portion de logement 12,
121, s’étendant par-dessus et se mettant en prise
avec une surface externe circonférentielle de la
deuxième portion de logement 44, 123, et ladite
deuxième portion de logement 813, 813’, 913 s’éten-
dant par-dessus et se mettant en prise avec une sur-

face externe circonférentielle de la première portion
de logement 812, 912.

9. Un connecteur électrique 800 tel que dans la reven-
dication 1, dans lequel ladite deuxième portion de
logement 813 a une extrémité ouverte à travers la-
quelle l’unité spirale 814 s’étend pour se connecter
à ladite première portion de logement 812, et une
extrémité opposée fermée 819.

10. Un connecteur électrique 100, 300, 900 tel que dans
la revendication 1, dans lequel le connecteur 100,
300, 900 est un connecteur de type à manchon, et
dans lequel l’unité spirale 114, 314, 914 comprend
en outre une troisième portion 118, 318 au niveau
d’une extrémité opposée de l’unité spirale par rap-
port à ladite première portion 116, 316, dans lequel
ladite troisième portion 118, 318 s’enroule autour de
ladite voie de passage axiale, et, dans une configu-
ration relaxée, a un diamètre interne relaxé, et dans
lequel lesdites première portion 116, 316, deuxième
portion 120, 320, et troisième portion 118, 318 de
l’unité spirale 114, 314, 914 sont électriquement con-
ductrices et sont électriquement connectées les
unes aux autres ;
dans lequel ledit logement électriquement isolant
comprend en outre une troisième portion de loge-
ment 122, 322, 912’ entourant et connectée à ladite
troisième portion 118, 318 de l’unité spirale 114, 314,
914, et ayant une ouverture de troisième portion de
logement destinée à recevoir un deuxième groupe
d’extrémités de fils non isolés 20 dans ladite voie de
passage axiale lorsque la troisième portion 118, 318
de l’unité spirale est dans la configuration relaxée ;
dans lequel ladite troisième portion 122, 322, 912’
peut être mise en rotation relativement à ladite
deuxième portion de logement 123, 323, 913 pour
mettre en rotation ladite troisième portion 118, 318
de l’unité spirale relativement à ladite deuxième por-
tion 120, 320 de l’unité spirale, pour resserrer ladite
troisième portion 118, 318 de l’unité spirale dans une
configuration resserrée ayant un diamètre interne
qui est plus petit que ledit diamètre interne relaxé,
destinée à serrer et placer ledit deuxième groupe
d’extrémités de fils non isolés 20 en contact électri-
que les unes avec les autres et en contact électrique
avec ladite unité spirale 114, 314, 914, de sorte que
les premier et deuxième groupes d’extrémités de fils
non isolés 20 insérées dans les extrémités opposées
du connecteur 100, 300, 900 soient électriquement
connectées ;
dans lequel le connecteur 100, 300, 900 comprend
en outre un deuxième verrou qui retient la troisième
portion 118, 318 de l’unité spirale dans la configura-
tion resserrée après rotation de la troisième portion
de logement 122, 322, 912’ relativement à la deuxiè-
me portion de logement 123, 323, 913.
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11. Un connecteur électrique 10, 300, 900 tel que dans
la revendication 10, dans lequel ledit deuxième ver-
rou comprend une mise en prise par encliquetage
entre la troisième portion de logement 122, 322, 912’
et la deuxième portion de logement 123, 323, 913.

12. Un connecteur électrique 100 tel que dans la reven-
dication 10, dans lequel ledit premier verrou com-
prend le fait pour la première portion de logement
121 de s’étendre par-dessus et de se mettre en prise
avec une surface circonférentielle externe d’une ex-
trémité de ladite deuxième portion de logement 123,
et dans lequel ledit deuxième verrou comprend le
fait pour la troisième portion de logement 122 de
s’étendre par-dessus et de se mettre en prise avec
une surface circonférentielle externe d’une extrémité
opposée de ladite deuxième portion de logement
123.

13. Un connecteur électrique 900 tel que dans la reven-
dication 10, dans lequel ledit premier verrou com-
prend le fait pour ladite deuxième portion de loge-
ment 913 de s’étendre par-dessus et de se mettre
en prise avec une surface circonférentielle externe
d’une extrémité interne de ladite première portion de
logement 912 et dans lequel ledit deuxième verrou
comprend le fait pour ladite deuxième portion de lo-
gement 913 de s’étendre par-dessus et de se mettre
en prise avec une surface circonférentielle externe
d’une extrémité interne de ladite troisième portion
de logement 912’.

14. Un connecteur électrique 100, 300, 900 de la reven-
dication 10, dans lequel ladite ouverture de troisième
portion de logement est en forme d’entonnoir, ayant
une surface intérieure en forme générale d’entonnoir
avec un diamètre près de ladite unité spirale 114,
314, 914, et un diamètre plus loin de ladite unité spi-
rale qui est plus grand que ledit diamètre près de
ladite unité spirale 114,314,914.

15. Un connecteur électrique 100, 300, 900 tel que dans
la revendication 10, dans lequel ladite première por-
tion 30, 116, 316 de l’unité spirale et ladite troisième
portion 118, 318 de l’unité spirale s’enroulent toutes
les deux dans une direction, dans lequel ladite pre-
mière portion de logement 121, 321, 912 et ladite
troisième portion de logement 122, 322, 912’ peu-
vent être mises en rotation dans des directions op-
posées en même temps pour resserrer à la fois ladite
première portion et ladite troisième portion de l’unité
spirale en même temps.
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