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SURFACE HEATING SYSTEM AND METHOD USING
HEATING CABLES AND A SINGLE FEED COLD LEAD WIRE

ABSTRACT

A surface heating system and method of heating a
surface in which there are two or more heating cables adapted
to be embedded 1n a cementitious material and using a single
feed cold lead wire 1s described. One or more heating cables
are provided to define one or more heating circuits. The
heating cables have electrically conductive wires. A cold
lead connector 1s secured to the electrically conductive
wires at an end of the one or more heating cables. A feed
cold lead wire 1s secured at one end to a thermostat to which
1s connectable an electrical supply source, and at a second

end to the cold lead connector of the one or more heating
cables.
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SURFACE HEATING SYSTEM AND METHOD USING
HEATING CABLES AND A SINGLE FEED COLD LEAD WIRE

TECHNICAL FIELD

[0001] The present invention relates to a surface heating

system and method which i1s comprised of one or more heating
cables, each having a cold 1lead connector adapted for
connection to a cold lead wire secured to a thermostat and
wherein all of the cold lead connectors are interconnected
together whereby a single feed cold lead wire is connected to

the thermostat to feed the heating cables.

BACKGROUND ART

[0002] Because heating cables have very fine wires
therein, it 1s the current practice for the manufacture of
heating cables to supply a cold lead soldered to each heating

cable. The installation of heating wires is usually done by

a certified electrician. The heating wires are secured in a
pattern over a surface to be heated, usually a floor, and a
cementitious material 1s poured and sets thereover. A
portion of these cold lead wires are therefore embedded at
one end i1nto the cementitious material. The other end of the
feed cold lead wire needs to be connected to a thermostat
through which the electrical supply is regulated.  One can
imagine that if a surface to be heated is provided with two
or more of these heating cables then two or more feed cold
lead wires need to be connected to the thermostat. Because
these cold lead wires have relatively heavy gauge wires,
namely 12 and 14 gauge, the interconnection of several of
these wires 1in a thermostat is not possible and often
requlres the installation of a further junction box. It 1s
also necessary to run these several cold lead wires in a wall
below the thermostat and this can also prove problematic.

[0003] It 1s a further common practice to provide heating

cables in different lengths with cold lead wires of different
gauges depending on the voltage rating of the supply source.

Accordingly, the electricians who install these heating
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cables need to carry an inventory of heating cables of
different lengths and also heating' cables having cold lead
wires of different ratings and length. Because of stringent
electrical certification by the Industry, the connection
between the fine wires of the heating cables to the heavier
gauge wires of the cold lead wires, this connection 1s done
by the ma‘nufa'cturer. Because there could be several cold
leads 1in an installation, several connectors need to be
disposed 1in cavities dug into the sub-floor so that they do

not protrude above the heating wires when the cement slurry

is poured thereover. This is accordingly a time consuming
installation.
[0004] It would, of course, be desirable that the

manufacturers of these heating cables supply the heating
cables to 1nstallers without the c¢old lead wire attached
thereto and wherein the installer would connect the cold
leads to these heating wires without the risk of making bad
electrical connections. Such would solve the problem of
costs 1n carrying large inventories by installers. It would
also be desirable to resolve the problem of having to run two

Oor more cold wires into a thermostat.

SUMMARY OF INVENTION
[0005] It 1s a feature of the present invention to provide

a surface heating system and method which substantially
overcomes the above-mentioned disadvantages and provides the
above-mentioned desirable needs.

[0006] Another feature of the present 1invention 1is to
provide a surface heating system which comprises one or more
heating cables, each provided with a cold lead connector and
wherein a single feed cold 1lead wire 1is secured to a
thermostat to feed electrical voltage to two or more cold
lead connectors. |

[0007] Another feature of the present 1invention 1is to
provide a method of heating a surface in which there are two
or more heating cables adapted to be embedded in a

cementitious material and wherein a single feed cold 1lead
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wire 1s connected at one end to a thermostat and at a second
end to a selected one of the cold lead connectors of the
heating cables and wherein the other cold lead connectors are
electrically interconnected to ohe another.

[0008] According to the above features, from a broad
aspect, there 1s provided a surface heating system which
comprlses one or more heating cables each adapted to define a
heating circuit. Each of the heating cables has electrically
conductive wires. A cold lead connector 1s secured to the
electrically conductive wires at an end of each said one or
more heating cables. A single feed cold lead wire 1s
securable at one end to a thermostat to which an electrical
supply source 1s connectable, and at a second end to the cold
lead connector of the one or more heating cables.

[0009] According to a further broad aspect of the present
invention there 1s provided a method of heating a surface in
which there are two or more heating cables adapted to be
embedded 1in a cementitious material. The method comprises
the steps of securing a cold lead connector to electrically
conductive wires of each of the two or more heating cables.
A single feed cold lead wire 1s secured at one end to a
thermostat which 1s connectable to an electrical supply
source. A second end of the feed cold lead wire is secured
to the cold lead connector of a selected one of the cold lead
connectors of the heating cables. An electrically conductive
means 18 provided to electrically couple the other cold lead
connectors together from the selected one of the cold lead

connectors.

BRIEF DESCRIPTION OF DRAWINGS :.

[00010] A preferred embodiment of the present invention

will now be described with reference to the accofnpanying
drawlings 1n which:

[00011] FIG. 1 18 a perspective view of a surface heating
system of the prior art having heating cable circuits secured
over a floor surface and to a thermostat and illustrating the

disadvantages of the prior art systems and method;
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[00012] FIG. 2 1s a perspective view similar to Figure 1
but 1llustrating the improved surface heating system of the
present invention and wherein each heating cable circuit has
a cold lead connector with one of the connectors secured to a
single cold lead from the thermostat and the other connectors
interconnected together by intermediate cold lead wire
sections;

[00013] FIG. 3 1s a perspective view similar to Figure 1
but showing the use of a distribution connector to which are
secured three distinct heating cables;

[00014] FIG. 4 1s a view similar to Figure 2 Dbut
1llustrating four different heating cables secured to a
central distribution connector to which a single cold lead
wlre 1s secured; and

[00015] FIG. 5 1s a simplified perspective view showing a
cold lead connector which 1is provided with electrically
conductive coupling means wherein the connectors can be
interconnected to one another to form a distribution

connector.

DESCRIPTION OF PREFERRED EMBODIMENTS

[00016] Referring now to Figure 1 there is shown generally
at 10 a surface heating system of the prior art which is
herein comprised of three separate heating cables 11, 11’ and
11" which form three distinct heating circuits. These
heating cables are attached to support strips 12 which are
secured to the floor surface 13. As hereinshown, each of the
heating cables 11, 11’ and 11” are provided with cold lead
wires 14, 14’ and 14” secured at an end thereof. The cold
lead wire has a lower portion thereof lying against the floor
surface and disposed to exit substantially below a thermostat
15 secured to a vertical wall 16 adjacent the floor 13.
Also, all the connectors 17, 17’ and 17" need to be embedded
not tCo protrude above the healing cables and often this
necessitates making cavities in the surface 13 of the sub-
floor, which is also time-consuming. A cementitious slurry

44 (see Figure 4) 1is then poured over the floor surface 13 to
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empbed the heating cables and their connections 17, 17’ and
17”, 1nto the cement. The cold lead wires 14, 14’ and 14~”
are concealed within the frame structure of the vertical wall
16 and this 1s wusually done during construction before the
vertical wall is covered by gypsum sheets or other finishing
products. Because, as herelin 1illustrated, there are three
and sometimes more feed cold 1lead wires, an additional
electrical box 18 needs to be secured adjacent to the box
which receives the thermostat 15 whereby to interconnect the
cold lead wires together. A Jumper wire 1s then used to
connect to the terminals within the thermostat to couple with
the electrical supply wire 19, herein indicated in phantom
lines, under the control of the thermostat.

[00017] After the connections to the thermostat are made,
and before the cementitious slurry is poured, it is necessary
to inspect the connections 17, 17’ and 17” to assure that
these have not been broken during the installation due to the
fine gauge of the wires in the heating cables 11, 11’ and
117, Because these 1installations are usually made on a
construction site, one can appreciate that there is always
traffic of workers in the area of the electrical heating
floor 1installation and this could cause one of the
connections 17, 17’ and 17”7 to break. When these breaks
occur after 1nstallation and inspection, they are not usually
detected by the person who installs the cementitious slurry
over the wired floor. Accordingly, a short circuit may be
concealed 1in the cement floor and may only be detected once
the heated floor is re-tested well after the cement floor has
set and a finish product, such as ceramic tiles, has been
secured over the set cement floor. To locate the short
circult 1n the cement, conductivity detectors are required
and 1t 1s then necessary to break the floor to fix the
connection. Often when the floor is repaired it leavesgs a
visible indicator of such repair due to the fact that the
grout between the tiling, or the tile itself, may not be
identical to the one as originally ‘installed and thus

providing an inferior finished surface.
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[00018] With reference now to Figures 2 to 5, there will be
described the surface heating system and method of the
present invention which  overcomes the  above-mentioned
disadvantages of the prior art, as 1illustrated by Figure 1.
[00019] As shown 1n Figure 2, the surface heating system 20
of the present 1invention comprises one or more, herein
illustrated three, heating cables 21, 21’ and 21”, each
defining a heating circuit and each having \electrically
conductive wires, not shown but obvious to a person skilled
in the art which are secured to cold lead connectors 22, 22'
and 22", respectively, at an end of eadh of the heating
cables. A single feed cold lead wire 23 1is secured at one
end 23’ to a thermostat 24 secured to the vertical wall 25
and at a lower end 23” to one of the cold lead connectors 22,
herein the one closest to the thermostat 24 on the vertical
wall 25. Because these cold lead connectors 22, 22’ and 227
are secured to the heating cables by the manufacturers, this
ensures that there 1is no breakage of the electrically
conductive wires of the heating cables which are fine gauge.
- Because there 1is provided a single cold lead wire 23, the
connection to the thermostat is simple with ample room for
the cold lead wire and the wiring within the wall 25 is also
simple as there is only one wire between the thermostat to
feed the different heating cable circuits.

[00020) As 1llustrated in Figure 2, the different cold lead
connectors 22, 22’ and 22”7 may be located at different
locations over the floor surface depending on the disposition
layout of the heating cables. The connectors are of a type
to provide foolproof connections with the heavier gauge leads
of the cold lead wire 23. Also, sections of cold lead wires,
herein sections 25 and 26 are used to form the intermediate
feed line between the connectors 22, 22’ and 22”. Such wire
1s usually found in the inventory of electricians in roll
form. Accordingly, with this system and method of the
present invention, one can appreciate that it is now possible
for an 1nstaller, due to the flexibility of this system, to

provide wires for the interconnection between the heating
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wires and the feed cold lead 23 leading to the thermostat 24
at any locations in the floor surface, although 1t 1s
preferable to have at least one connector 22 as close as
possible to the area of the thermostat, as shown in Figure 2.
Also, by running the connections in a straight line, as shown
in Figure 2, 1t 1s easilier to later locate these connectors.
[00021] Figure 3 shows a further embodiment wherein the
cold lead connector 30 1s a feed connector. This feed
connector 30 can be constituted by a unitary connector
adapted to receive connections from a plurality of heating
cables, herein three heating cables 21, 21’ and 21”. The
distribution connector 30 can also be constituted by three
different connectors 31 interconnected to one another.

{00022] With reference to Figure 5 there 1s shown an
embodiment ‘of interconnectable connectors 31, and as
hereinshown they are constituted by a flat connector housing
32, each receiving the fine wires 33 of their associated
heating cables, herein cables 21 and 21’ for connection

therein. These connections can be made by soldering or other

manner such as a snap-fit connection between sections of the
housings 32. Each housing 32 1s also provided with

electrically conductive coupling means which are herein

constituted by metal prongs 34 projecting from one side of
the housing and adapted to be received in connecting sockets
35 at an opposed side of the housing 32 whereby these
individual connectors 31 are secured together end-to-end,
such as shown 1n the embodiment of Figure 3.

[00023] With reference now to Figure 4, there 1s shown a
st1ll different version of a distribution connector 40 which
18 herein constituted by a central junction box 41 in which
the connecting ends of four different heating cables 21, 217,
21”7 and 21’’’ connect to the leads of a single feed cold lead
wire 42. For this type of connection box the ends of the
leads of the heating cables may be provided with a metal
prong which may be easily friction-fit connected to wire
connectors assoclated with the conductive leads of the cold

lead wire 42. As shown, the single cold lead wire is secured
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at one end to the thermostat 43 and at its opposed end to the
junction box 41 which is centrally located and adapted to be
embedded 1n cementitious material 44 which 1s poured over the
floor surface 45 after all the connections are made and
ingpected.  Agailin, this type of arrangement makes it very
easy to locate all of the connections to the terminals of the
heating cables and the cold lead feed cable, if required to
make repairs.

[00024]) = Briefly summarizing the method of heating a surface
with the system of the present invention, there are provided
two or mwmore heating cables 21 which are adapted to be
embedded 1n a cementitious material such as a material 44.
It is conceivable that the embedding material 44 could also
be a fire-resistant plaster material and the cables
integrated over other surfaces than a floor surface. A cold
lead connector 1s secured to the electrically conductive
wires of each of the heating cables. A single feed cold lead
wire 1s sgsecured at one end to a thermostat which is
connectable to an electrical supply source. A second end of
the feed cold lead wire 1is secured to a selected one of the

cold lead connectors of the heating cables. An electrically
conductive means, herein constituted by a distribution cold
lead connector, or several connectors interconnected by cold
lead feed wire @sections, or interconnected cold lead
connectors, couple all the cold lead connectors together.

[00025] It 1s within the ambit of the present invention to
cover any obvious modifications of the preferred examples

described herein, provided such modifications fall within the

scope of the appended claims.
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CLAIM:

1. An 1ndoor floor heating system comprising two or more
heating cables each defining a heating c¢ircuit secured on a
floor surface, each salid two or more heating cables having
electrically conductive wires, a cold lead connector secured to
sald electrically conductive wires at an end of each said two
or more heating cables, a single cold lead feed wire having a
first part concealed in a vertical wall adjacent said floor
surface and secured at an end thereof to a thermostat mounted
on said vertical wall which 1s connected to an electrical
supply source, sald single cold lead feed wire having a second
part thereof disposed on said floor surface to define a single
straight cold lead floor feed wire section to be embedded in a
cementitious material, said cold lead connector of each said
two or more heating cables being connected to said single
straight cold lead feed wire section wherein when said
cementitious slurry has set on said floor surface all of said
cold lead connectors of said two or more heating cables are
accessible along said single straight cold lead floor feed wire

section.

2. An 1ndoor floor heating system as c¢laimed 1in c¢laim 1
wherein sald cold lead connector 1s a distribution connector to
which 1s connected said electrically conductive wire of each

sald heating cables.

3. An 1indoor floor heating system as c¢laimed in claim 2
wherein said second part of said single feed cold lead wire 1is
secured at a free end thereof to said distribution connector,
sald distribution connector being located substantially in a

central region of said floor surface.
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4 . An 1indoor floor heating system as c¢laimed 1in claim 1
wherein said cold 1lead connector of each said one or more
heating cables 1s ©provided with electrically conductive
coupling means whereby two or more of said cold lead connectors
are coupled to one another 1n an electrically conductive manner

and to said second part of said cold lead feed wire.

5. An 1indoor floor heating system as claimed in claim 1
wherein said cold lead connector of each said two or more
heating cables are secured to said second part of said single

feed cold lead wire in spaced-apart relationship.

6 . A method of heating an i1ndoor floor surface in which there
are two or more heating cables adapted to be embedded in a
cementitious material, said method comprising:

1) securling a cold 1lead connector to electrically
conductive wires of each said two or more heating cables,

11) securing a first part of a single cold lead feed wire
at one end to a thermostat mounted on a vertical wall adjacent
salid floor surface, said first part of said single cold lead
feed wire belng concealed 1in said vertical wall and said
thermostat being connected to an electrical supply source,

111) disposing a second part of said single cold lead feed

wlre on said floor surface along a single straight path to
define a floor feed wire section,

1v) securlng sald cold lead connectors of said heating
cables to said second part of said single cold lead feed wire,
and

V) pourling sald cementitious material on said floor
surface to embed said second part of said single cold lead feed

wilre and sald two or more heating cables,
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whereby all of sald cold lead connectors are accessilble
along sald single straight path of said second part of said

single cold lead feed wire.

7. A method as c¢laimed 1n claim 6 wherein said step (1iv)
comprises connecting said cold lead connector of each said two
or more heating cables spaced-apart along said single straight

path of said second part of said single cold lead feed wire.

8. A method as claimed 1in c¢laim 6 wherein said cold lead
connector 1s a distribution connector and wherein there 1is
further provided the step of connecting a free end of said

second part of said single cold 1lead feed wire to said

distribution connector.

9. A method as claimed 1in claim 6 wherein said cold 1lead
connectors of said two or more heating cables are each provided
with electrically conductive coupling means, and wherein after
step (1) there 1s further 'provided the step of securing said
cold lead connectors together through said electrically
conductive coupling means to provide an electrically conductive
path through all of said cold lead connectors, and securing a

free end of said second part of said single cold lead feed wire

to one of said cold lead connectors secured together.
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