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@ A coupling for a low voltage track lighting sys-
tem comprising an elongate track with a channel
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ed end through which a contact projects, and a nut
which engages behind the flanges and presses the
end of the connector and the contact against the
frack conductor.
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This invention relates generally to electric cur-
rent distribution apparatus, and is concerned espe-
cially, but not necessarily exclusively, with devices
and equipment for a low voltage distribution track
system and lighting installations.

Electric distribution tracks are well known and
generally comprise elongate channels along which
elongate conductors extend. A supply connector is
fitted to the track channel, most frequently at one
end of a track length, for connecting the track to a
source of electric power. Other connectors, com-
monly known as "adaptors", can be engaged with
the frack at any position along its length for con-
necting electric appliances, usually but not nec-
essarily light fittings, to the track. The adaptors are
designed to provide mechanical support for the
light fittings, so that they are supported by the
track. The most common arrangement is for a track
to be supported below a ceiling and for the light
fittings to be suspended beneath the track, but
other arrangements are possible. By fradition the
supply connectors and adaptors tend to be of dif-
ferent constructions in view of their differing duties,
although they do fit together with the same track.
Hitherto supply connectors and adaptors have been
of relatively complicated designs with bodies of
insulating material carrying contacts for engage-
ment with the track conductors and means to en-
sure mechanical securement with the track chan-
nel. In recent years there has been a trend towards
low voltage ftrack lighting systems and in some
cases the channel configuration for the track has
been abandoned, which has been made possible
because the need for the conductors to be con-
cealed is removed as there are no shock hazards
with low voltage systems. Nonetheless, the supply
connectors and adaptors have remained of rela-
tively complicated construction. DE-U-8707282.3
discloses a low voltage track system in which the
frack has a main body in the form of a conducting
rail of channel shape. Inset into the channel is an
elastomer strip which provides a location for a
central conductor. A hanging adaptor is used fo
provide power take off from the track, and includes
a projecting pin for contacting the central conductor
and a yoke with spring arms for gripping the outer
sides of the main conductor rail.

A coupling for a low voltage electric distribution
system, comprising an elongate track member de-
fining a channel with inner wall means and op-
posed side walls, a conductor extending along and
insulated from the channel, and a connector for
electrical and mechanical connection to the ftrack
member, characterised in that the opposed side
walls of the channel have means defining inwardly
facing abutment surfaces. The conductor is sup-
ported by the inner wall and the connector includes
a screw threaded part and a contact insulated
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therefrom and projecting therethrough for contact-
ing the track conductor, a clamping element being
received in the channel in screw threaded engage-
ment with said connector part, the element abutting
said abutment surfaces and the reaction force act-
ing thereon causing the contact to be pressed into
engagement with the conductor.The coupling of the
invention is suitable for supplying electric current to
a track and/or taking current off from the track, e.g.
by a cable rod as aforementioned, for supply to an
appliance or another track section.

The electric track coupling of the present in-
vention is elegantly simple in construction yet high-
ly effective for a low voltage distribution system. It
will be appreciated that such a coupling requires a
minimum number of components and each is of
uncomplicated design.

A better understanding of the invention in its
various aspects will be gained from the following
detailed description of some specific embodiments,
reference being made to the accompanying draw-
ings, in which:-

Figure 1 shows schematically a light fitting sus-
pended from a ceiling by an assembly of cable
rods;

Figure 2 is a similar view of a light fitting sup-
ported by means of a single cable rod;

Figure 3 is a side elevation of a cable rod;
Figure 4 shows the cable rod of Figure 3 in axial
cross section;

Figure 5 is an axial section through a second
embodiment of a cable rod;

Figure 6 is an axial cross section through a
rotating coupling unit or adaptor for use with the
cable rod of Figure 5;

Figure 7 is an end view of an electric track
coupling embodying the invention;

Figure 8 is a side view of the coupling shown in
Figure 7 with the track shown partly in cross
section; and

Figure 9 is a top plan view of the coupling in
Figure 7.

In Figure 1, a light fitting 1 is shown suspended
from a ceiling by means of a rigid rectilinear sup-
port formed by a string of three cable rods 2
connected end-to-end. The upper end of the cable
rod sfring is secured to a suitable socket 3 to
provide the necessary electrical connections and
mechanical support, and the lower end of the string
is connected to a suitable coupling provided on the
light fitting 1. It will be appreciated that the length
of the support can be selected by increasing or
reducing the number of cable rods used, and to
allow greater choice over the length of the string,
cable rods of different lengths may be provided.
Figure 2 also shows a light fitting 1 suspended
from a ceiling socket 3, in this case by a single
cable rod 2. As will become clear from the descrip-
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tion which follows, the cable rods have male and
female screw threaded couplings at their respective
ends enabling them to be screwed together end-to-
end and to be threadedly engaged with the sockets
3 and fittings 1 to provide the necessary mechani-
cal connection and with the electrical connections
being completed automatically upon screwing the
parts together. The cable rods of the invention can
be used for other applications besides those shown
in Figs. 1 and 2 and they may be employed with
particular advantage in electric track distribution
systems in which the cable rods may be used to
support and supply current to a track length as well
as to support an appliance, such as a light fitting,
from the track so that it is powered from the track.
In such installations the cable rods may be coupled
o the track by means of the coupling arrangement
described in more detail below and shown in Fig-
ures 7 t0 9.

Turning to Figures 3 and 4 there is shown an
exemplary embodiment of a cable rod 2 having
coaxial conductors. The outer conductor comprises
a metal tube 5 which is internally screw threaded at
both ends, and an externally threaded bush 6
screwed into one end of the tube. The bush pro-
jects from the tube to form a male coupling while
the opposite end of the tube defines a female
coupling or socket adapted to receive the male
coupling of another identical cable rod. The inner
conductor is held axially within the outer conductor
by a layer of insulation 7, and the inner conductor
comprises a metal rod 8 extending from the socket,
into which it protrudes a little to form a contact pin,
fo a spring pin assembly which includes a cylin-
drical cup 9 having its base fixed to the end of rod
8, a metal pin 10 having an enlarged head held
captive by an inturned flange on the cup 9, and a
coil spring 11 interposed between the base of the
cup and the pin for urging the pin fo an outermost
position (as shown) in which it projects beyond the
insulation 7 and the end of bush 6.

When the cable rod is screwed together end-
to-end with another rod of the same form, the pin
10 bears against the exposed end of the inner
conductor rod 8 of the second rod and becomes
pushed back into the cup 9 as the threaded joint is
screwed up tight. In this way firm abutting contact
is ensured between the inner conductors o ensure
their electrical continuity along the length of the
cable rod assembly, such continuity of the outer
conductors being similarly ensured by the conduc-
tive bush and abutment between the ends of the
metal tubes 5. Any number of cable rods can be
connected together to form a cable rod string of
required length.

A modified cable rod is shown in Figure 5. It
has an outer metal tube 15 into one end of which is
inserted an insulating spacer 16 followed by an
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internally screw threaded bush 17. To secure the
spacer in the tube it has a spigot which is screwed
into the inner end of the bush 17. Inserted into the
other end of tube 15 is a metal plug 18 formed with
an externally threaded boss and having an axial
through bore accommodating a spring housing 19
and an insulating sleeve 20. The sleeve 20 has a
flange in abutment with the end of the boss and
serves to close the end of the spring housing. A
stiff metal rod or bar 21 extends continuously
through the length of the cable rod with one end
exposed in the female socket defined by bush 17
and the other end projecting beyond sleeve 20 fo
define a contact pin 24. At a position within the
spring housing the rod 21 is provided with a spring
abutment 22, conveniently formed by flattening a
short section of the rod. A coil spring 23 surrounds
the bar and acts between the inner end of the
spring housing and the abutment 22 to urge the
latter against the sleeve 20. By providing a continu-
ous unitary inner conductor electrical continuity
through the cable rod is more easily ensured.
When the male coupling of the cable rod is
screwed into the socket of another similar rod, the
inner conductor of the latter engages the protruding
pin 24 and pushes it inwardly against the force of
the spring 23, the whole inner conductor in this
case being displaced longitudinally.

With the cable rod as shown in Figure 5 it may
be desirable, in order to avoid having to maintain
very tight manufacturing tolerances, to provide in a
device connected to the socket at the end of a
cable rod or string of cable rods means for taking
up the longitudinal movement of the inner conduc-
tor. For example such means could be included in
a connection part of a light fitting or in a ceiling
socket. Alternatively, it could be incorporated in a
separate connection device e.g. for connecting the
cable rod to a socket, light fitting, distribution track
or the like. The means in question may take the
form of a pair of contacts electrically intercon-
nected by a flexible conductor such as a braided
wire conductor, and a spring urging the contacts
apart. The end of the inner conductor of the cable
rod will be arranged to press on one contact which
will move towards the other contact against the
spring action fo take up the excess projection
length of the cable rod conductor.

A device which combines the function of such
a means and a rotary coupling unit is shown in
Figure 6.

This device, which will be referred to as an
adaptor, has at each end a male coupling of sub-
stantially the same form as that of the cable rod
shown in Figure 5, allowing either or both ends of
the adaptor to be connected to cable rods with the
adaptor being capable of accommodating the dis-
placement of their inner conductors. The adaptor
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has a two-part housing, an inner end of one part 31
being telescoped into the inner end of the other
part 32, with a circlip 33 holding the two parts
axially together so that they are relatively rotatable.
A generally cylindrical chamber within the housing
is lined by a sleeve 34 of insulating material. The
threaded boss of each housing part is fitted with an
insulating insert 35 through which a pin contact 36
passes, the contact having an enlarged head which
abuts the insert 35 to limit outward movement of
the contact, and a collar on the head providing an
abutment shoulder for one end of a spring 37
which urges the contacts apart. The contacts are
interconnected by a flexible, braided wire conduc-
tor 38. Each pin contact can slide inwardly against
the action of the spring under a force applied
against the outer tip, and hence the adaptor will
absorb the longitudinal displacement of the inner
conductors of cable rods secured to the adaptor.
The electrical continuity is completed by the hous-
ing 31,32 for the outer conductors and by the
contacts 36 and flexible wire 38 for the inner con-
ductors. Furthermore, by virtue of its split housing
the adaptor enables axially rotative adjustment of a
device or cable rod attached to one side of the
adaptor relative to the cable rod or device attached
to the other side of the adaptor, and such rotation
may be continuous as there are no stops, which
can be of benefit such as when adjusting the beam
direction of a light fitting supported by the adaptor.
A further advantage of the adaptor is that it allows
male couplings to be located at both ends of a
cable rod assembly, which simplifies the connec-
tions of the assembly to devices at both ends
thereof.

It will be appreciated that a device, such as a
light fitting, could be constructed to incorporate a
connector including a rotatable coupling of essen-
tially the same form as the adaptor of Figure 6, but
in that case one housing part 31,32 may be fixed to
the light fitting and means other than a pin may be
used for electrical connection to the corresponding
contact 36 of the assembly.

It should be noted that the male couplings of
the cable rod shown in Figure 5 and the adaptor
shown in Figure 6 are of suitable design to enable
connection to a distribution track by a coupling
assembly as shown in Figures 7 {0 9.

The electrical coupling illustrated in these Fig-
ures forms part of a low voltage distribution system
including a length of track 101, a member 102 for
supplying electric current to the frack and support-
ing the track, e.g. from a ceiling, and a similar
member 103 for connecting a light fitting, or other
appliance, both electrically and mechanically to the
track so that it is supported by and powered from
the track. The track 101 is of double channel con-
figuration and shaped symmetrically with respect to
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a medial, horizontal plane. Each channel includes
an inner end wall formed by a transverse web 105,
and a pair of opposed side walls 106,107 each of
which is undercut to form inturned lips or flanges
108,109 at the sides of the channel mouth. Sup-
ported on the inner wall of the channel and elec-
trically isolated therefrom by a strip 112 of insulat-
ing material is a conductor 110. The track is of
uniform cross section along its length and at a
convenient location, such as at one end, the two
conductors 110 are connected together by a bridg-
ing element extending through or around the edge
of the web 105. The main body of the frack is
conductive, e.g. made of aluminium and serves as
the second conductor of the track for transmitting
electric power.

Each member 102,103 may consist of a rigid
cable rod or a rotation joint as described
hereinabove. Projecting at the end of the member
102,103 is an externally threaded tubular part or
sleeve 115 which also constitutes a first contact. A
second contact is provided by an axial pin 116
projecting through and beyond the sleeve 115 to
make contact with the track conductor 110. The pin
116 is spaced from the outer contact 115 by an
insulating sleeve 117 which has an enlarged head
at its outer end in abutment with the end of the
contact 115. The pin 116 is spring loaded and
normally projects a little beyond the end of the
insulator sleeve 117. Screwed onto the threaded
contact 115 is a square nut 118 which on both
sides and on all four edges is rebated to define a
central land on each side. The land is dimensioned
to be received non-rotatably between the frack lips
108,109 while the shoulder surfaces at opposite
edges of the nut engage the abutment shoulders
defined by the lips. It will be appreciated that the
shape of the nut means that it can be inverted and
fitted either way round in the track, whereby cor-
rect assembly of the coupling is facilitated.

With the nut unscrewed fo the edge of the
contact 115, the nut can be introduced into the
track channel by a tilting movement of the member
102,103. The member 102,103 is then rotated so
that the nut 118 is driven into firm abutment with
the track lips 108,109 while the reaction force acts
to clamp the insulator 117 against the conductor
110. The pin contact 116 retracting due to its
spring loading but still being pressed against the
conductor 110. Consequently, the outer contact
115 is connected to the main body of the track
through the nut 118, and the pin 16 connects
directly to the conductor 110, good contact pres-
sure being ensured in both cases by the clamping
action produced by the threaded connection of the
nut on the contact 115.

The clamping action secures the conductor rod
102,103 rigidly to the track with the rod extending
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at right angles from the track so that firm support is
ensured either for the track itself when carried by
the rod 102 or for an electric appliance when
carried from the track on the rod 103.

The described electrical coupling is of simple
construction, but it is also easy to assemble and is
effective in use. In addition it can be used for both
current supply and take-off connections. Further-
more, all the connection parts are housed within
the frack channel so that the visual appearance is
improved.

It should be understood that in an electrical
distribution system the or each track member 101
may be carried by two or more supporting rods
102 spaced apart along the track member, but not
all of these supporting rods are necessarily used
for current supply purposes.

Claims

1. A coupling for a low voltage electric distribu-
tion system, comprising an elongate frack
member (101) defining a channel with inner
wall means (105) and opposed side walls
(106,107), a conductor (110) extending along
and insulated from the channel, and a connec-
tor for electrical and mechanical connection fo
the track member, characterised in that the
opposed side walls of the channel have means
(108) defining inwardly facing abutment sur-
faces. The conductor is supported by the inner
wall and the connector includes a screw
threaded part (115) and a contact (116) in-
sulated therefrom and projecting therethrough
for contacting the frack conductor, a clamping
element (118) being received in the channel in
screw threaded engagement with said connec-
for part, the element abutting said abutment
surfaces and the reaction force acting thereon
causing the contact to be pressed into engage-
ment with the conductor.

2. A coupling according to claim 1, wherein said
reaction force on the clamping element (118)
acts to cause the end of the screw threaded
part (115) of the connector to be pressed firm-
ly against the inner wall means via insulating
means (117) interposed therebetween.

3. A coupling according to claim 2, wherein said
insulating means (117) is integral with an in-
sulator which is interposed between and in-
sulates the contact from the screw threaded
part (115).

4. A coupling according to claim 1, 2 or 3,
wherein the track member constitutes a sec-
ond track conductor, the screw threaded con-
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10.

11.

12,

13.

nector part (115) constitutes a second contact,
and the element (118) acis to connect elec-
trically the said second contact to the track
member.

A coupling according to any of claims 1 {o 4,
wherein the connector part (115) is externally
screw threaded and the element is a nut (118).

A coupling according to claim 5, wherein the
nut (118) is non-rotatable in the channel.

A coupling according to claim 6, wherein the
nut has means engageable in the channel
mouth to prevent rotation of the nut.

A coupling according to claim 5, 6 or 7,
wherein the nut (118) is square.

A coupling according to any one of claims 5 fo
8, wherein the nut (118) can be introduced into
the channel through the channel mouth and
then moved into engagement with the abut-
ment surfaces.

A coupling according to claim 9, wherein the
nut (118) is insertable into the channel when
loosened but still screwed on the threaded
connector part (35).

A coupling according to any one of claims 1 fo
10, wherein the abutment surfaces are defined
by inturned lips (108) on the side walls
(106,107) of the channel.

A coupling according to any one of the preced-
ing claims, wherein the connector is elongated
and stiff, and the said clamping action secures
the connector rigidly to the track and subse-
quently perpendicular thereto.

A coupling according to any one of the preced-
ing claims wherein the track member is of
double channel form and the connector is en-
gageable in either channel to support mechani-
cally the track from either above or below and
to supply electric current to the track.
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