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8 Clalms.

This invention relates to radiant heating in-
stallations and more particularly it relates to
electrical radiant heating systems which are in-
corporated in the ceiling or walls of & room.

The Invention has for its principal object the
provision of electrical heating panels which may
be installed in & room surface with a minimum
of electrical connections and wiring.

Another object of the invention is to provide
electrical heating panels which can be conven-
iently connected in parallel in a room surface.

Still another object is the provision of elec-
trical heating panels including protectively en-
closed power supply wiring which may be in-
stalled in the panel at the factory.

Additional objects ahd advantages of the in-
vention will be made evident in the following de-
tailed description when read with reference to
the accompanying drawings, wherein:

Fig. 1 is a plan view, with certain parts broken
away, of a portion of a ceiling of a2 room (viewed
from below) formed of a plurality of electrical
heating panels assembled with a protective en-
closure along one marginal edge for wiring and
connecting the panels in accordance with the
present invention;

Fig. 2 is a perspective view of one of the panels
of Fig. 1 before installation in the ceiling;

Fig. 3 is a view of certain parts of the panel
assembly of Fig. 1 on a larger scale showing
details of the enclosed wiring and connections;

Fig. 4 1s a transverse sectlonal view taken along
the line 4—4 of Fig. 3, showing a means for at-
tachment of electrical wirlng to the heating ele-
ment of the panels;

Fig. 5 is a transverse sectional view taken along
the line 6--5 of Fig. 3, showing a portion of the
means for electrically connecting adjoining
panels;

Fig. 6 is a longitudinal sectlonal view of a
connecting means taken along the line §—8§ of
Fig. 3;

Pig. 7 is a detailed view of a plug for elec-
trically connecting adjoining panels;

Fig. 8 Is a sectional view taken along the line
. 8—8 of Fig. 1, showing how electrical power con-
nections are made to the wirlng within the mar-
ginal protective enclosure of the panel.

Figs. 9,10 and 11 are detalled views of the power

connections taken along lines 9—9, {0—I(0 and

{1—I11{ of Figs. 8, 9 and 10 respectively; and
Fig. 12 is a perspective view of a saddle for

holding the power connections in place.
‘Referring to Fig. 1 of the drawings, the room

celling represented therein comprising two rows
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of electrical radiant heating panels 10, arranged
adjacently and extending from one side of the
room to the other so as to cover the entire ceiling
and display an unobtrusive flush appearance.

Each of the heating panels 10, as represented
most clearly in the perspective view, Fig. 2, Is
composed of a base of insulating material, such
as a composition building board {{, (e. g., cement
board, gypsum board, etc.) covered over its cen-
tral area with an electrically conductive heat-
ing element 12. Superimposed on the front sur-
face of the base {{ there is an insulating layer
or facing (3 of plastic, cloth, or other suitable
material, so that the heating element is embedded
within the panel assembly and protected from
electrical contact with the surroundings. The
heating element {2 may be composed of a film
or layer of conductive rubber. Heating panels
of this general character are disclosed in U. S.
Patent 2,314,766 to A. W. Bull et al. and are of
a type now available on the market. The con-
ductive rubber layer 12 is disposed only over the
central area of the panel 10, leaving non-con-
ducting marginal areas 14 around the periphery
of the panel through which nails or screws may
be driven without fear of grounding or shorting
the heating circuit. To supply current to the
conductive layer 12, the panel assembly includes
two embedded feeding tapes 15 and 16 of elec-
trically conductive material, such as copper or
aluminum tapes, engaging opposite lateral edges
of the conductive rubber layer 12 in electrical
contact therewith.

For the purpose of protectively enclosing the
panel wiring and connections, 2 metal raceway or
enclosure |7 embraces one marginal edge of the
panel. As shown most clearly in the sectional
view Fig. 5, the flat rear wall 18 of the racewsay
engages the rear surface of the panel. A front
curved wall 19 defines with the rear wall I8 and
the marginal edge of the panel a passageway of
generglly semi-circular cross-section along the
edge of the panel. A flat extension 20 extends
from the curved portion {9 and overlaps the front
face of the panel. Retaining screws 21 pass
through the overlapping front portion 20 and
through the non-conducting marginal area {4 of
the panel, and are threaded through the rear
wall {8 of the raceway to maintain it in place
on the panel. The raceway is thus essentially
integral with the marginal edge of the panel and
is co-extensive therewith, forming an essentially
complete pre-fabricated unit.

When the panels 10 are assembled in place in
the ceiling as shown in Fig. 1, the ends of the
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raceway 17 of adjacent panels abut each other,
thereby forming an essentially continuous race-
way disposed along the longitudinal wall 22 of
the room. Insulated electric wires 23 and 24
feeding power to the panels are enclosed in the
raceway (1. The panels may be secured to the
ceiling beams 25 of the room by means of screws
26 passinf tHeréthrolgh: * If desired, the exposed
joint 27 ‘betweén adjaderit panels tay be con-
cealed, as by suitable decorative moldings, or by
slightly recessing the marginal edges of the panel
and applying thereto a covering tape, or the en-
tire ceiling may be covered with wallpaper, cloth,
or other suitable decorative covering.
Considering now the meafis by Which thé em-
bedded feeding tapes I5 and {6 in the Héating
panel are connected to the supply wirés 23 and
24, and referring particularly to Figs. 3 and 4,
the feeding tapes pass out of the panel and are
wrapped around a stripped section of the sup-
ply wire, such as stripped section 28 of the wire
24, In ordér to tover this electrical conhection
and protect thé exposed parts of ihie feeding tape
and wiré from contaét With the walls of the race-
way, there is provided théréon a two-part cap
or cover assembly 29 finde of insulating mate-
rial. Such’ cover ¢OMPprisés § lower member 38
and a cooperating mémber 31, éach member hav-
ing on their partifng fdéés recdesses defining a

passagéway 32 through thé assemibly sultably :

shaped for aecommodating 4 sestion of the In-
sulated Wiré 24 éontaining the stripped section
28. The feeditig tapé ehtérs the Gap dssembly
29 through a recess 33 (Fig. 3) provided in the
parting face of thé uppéF member §{ for this
purpose. A icfew 34 passliig thfough the lower
member 30 afid threadeéd iito the iipper cap 31
holds these two parts ffmly fogéther. The whole
joint assembly 29 fits fieatly into the raceway (1.
To give access fo these cofinections, the end
lengths 35 and 36 (Fig. 2) of the raceway section
of each panel are préférably made separate from
the remainder of the rdcdeway, $6 that they may
be removed if desiréd withouf distiirbing the re-

mainder of the raceway. This construction also .

facilitatés assembling the panel wiring in the
factory. o

Turing now to thé inéans by which adjoining
panels aré electrically cofinééted together, and
referring particularly to Figs. 3, 5 and 6, each
panel is provided with female sockét assemblies
37 and 38 located in end sections 35 and 36, re-
spectively, of the raceway, such.socket assemblies
being spaced inwardly somewhat from the end of
the raceway. A male plig assembly 39 (Figs. 3
and 7) interposable in the ends of the raceéways
serves to connect the female sockets of adjoining
panels. o »

Each of the female socket assémblies is com-
posed of an upper member 40 (Fig. 6) of insulat-
ing material and a cooperating lower inember 41,
defining longitudinal passageways 42 adapted to
receive metallic socket members 43, to the ends
of which stripped lengths 44 of the supply wires
'28 and 24 are suitably attached, as by crimping
the socket members. The external contour of
the socket assemblies 37 and 38 corresponds to
the internal contour of the raceway passage and
fits snugly therein. The socket assemblies are
prevented from moving longitudinally by small
spurs 45 struck up from the back wall 18 of fthe
raceway. ‘

‘The male plug assémbly 39 (Figs. 2 and 7) also
has the same externdl contour as thé-interior of
theé raceway, and is composed of a molded in-
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sulated body 45 in which are embedded two lon-
gitudinal prongs or connecting pins 47, the oppo-
site ends of which extend out of each side of the
plug body 46. The plug is adapted to slide snug-
ly into the ends of the raceway, with the prongs
on each side of the plug engaging the female
sockets of adjoining panels as indicated most
clearly in:Fig. 3, thereby electrically bridging the
joint 2T between panels. The central portions
48 of the prongs are flattened out, as indicated,
in the interior of the molded body 4% in order
thdt the prongs may more adequately resist lon-
gifudinal stresses thereon.

In order to.connect power supply lines from the
biiilding wirifig system to the panel wiring 23, 24
Within thé raceway 11, a small opening 49 (Figs.
1,8and 9) iscut In the lower face of the raceway
and’ threugh the narginal edge of one of the
panels al a point convenient to a junction box of
the building wiring system. A standard appli-
ance box 50 (Figs. 8, 9} Is applied to the rear
face of the panel so as to cover the rear of the
opening 49. The fiont 6f the opering 49 is cov=
ered by a removable metal cap 51 having a flat
portion §2 éngaging the front of the pane] and
having a dowhwardly extending portion §3 adapt-
ed to engage the racéway at its targinal edges,
as well ag an upwirdly éxtending back wall 54
which engages the rear wall of the raceway. The
cap 61 is removably secured in place by means of
a suitably curved spring strip 55 attached to the
inner surfacé of the cap and frictioraily engag-
ing the rear face of the panél on' either side of
the openirig 49. )

The cap 51 is shaped so0 as t6 form dn eneclos=
ing chamber 56 of somewhat larger size than the
interior of the ricewsy (1 in order to atcomimo-
date a connector assénibly 51 made of insulating
material, by meéans of which power wirés 58 and
53 may be connected to the panel wiring 23, 24.
The connector assembly 57 is compriséd of & base
member 60 and 2 cooperating cap member 6{
which enclose two longitudinal passageways 62
and 63 formed by fecesses in the partihg faces
of the members 60 and €1 as indicated most
clearly in Figs. 10 and 11. The passageways 62
and 63 are adapted to accommodate stripped
lengths 64 and 65 of the panel wires 33 and 24 re-
spectively, The bdse meémber is provided with
transgverseé holés 66 and 67 far receiving the power
supply wires §8 and '59. Stripped ends 68 and
69 of the supply wires 58 and 59 within the ine
terlor of the assembly 57 are applied to the
stripped lengths 64 dnd 65 of the panel wires.
In each case the joined supply wite and pansi
wire are surmounted by a smali metalfie saddle 70
(Fig. 12) having 4 pair of small extending legs
11 which fit into small Holes 12 (Fig. 11) provided
in the connector meémbér 60. The saddles 18
thereby aid in maintaining the supply wire and
panel wife In contact, when the cooperating eap
member 6/ is fastehed to the base member 60 by
means of a screw 13 threaded therethrough for
this purpose &s indicated mest clearly in Fig. 10.

In operation, the heating panél 10 may have
the marginal raceéway 17 and witing 23, 24 in-
stalled in thé factory, the ihstlating eonhnecting
cap assemblies 29 for dohnetting the wires 23, 24
to the embedded pariél feeding tapes i5, 16 also
being installed at this time. After the first of
such individual pré-wirktl panels i§ attached to
the ceiling of the ro0m, a by serews 28, the coh-
nector plug 39 is inserted 1h the female gocket
31 contained in the €nd of the raseway (1. The

5 second panel MAY theh be’ iiterfittéd With the
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protruding end of the plug 39, thereby connecting
the two panels in electrical parallel. This pro-
cedure may be followed until an entire row of
panels iIs installed. .

For making the necessary power connections
to the row of panels 10, a panel located con-
veniently to a terminal box of the building wiring
system is selected, and before attaching such
panel.to the ceiling, the opening 49 is cut in the
marginal edge thereof, and the appliance box 50
is attached to the rear face of the panel cover-
ing this opening. Alternatively, the appliance
box 50 may be installed previously in the celling
of the rocm, and the opening 49 may be cut in
the panel to correspond to the location of the box
§9. Power leads 58 and 59 passing from the box
50 and through the opening 48 are attached to
stripped lengths of the panel wires 23 and 24
within the raceway by means of the connector
assembly 57. The panel may then be raised to
the ceiling and secured in place, with a length of
the building supply wiring (not shown) extend-
ing into the box 50. The supply leads 58 and 59
are then spliced to the building supply wires
within the box 50, this being the only electrical
splice that need be made after the panels are in-
stalled in the ceiling. The cover 5! is snapped
over the opening 49 after such connection is
made. This procedure is repeated for each indi-
vidual row of panels.

Electric power passes from the power leads 58
and 58 into the panel wires 23 and 24 connected
thereto within the connector assemblies 51. The
current passes from the panel wires 23 and 24
into the feeding tapes 15 and 16 which are con-
nected to the wires by means of the cap assem-
blies 29. The embedded feeding tapes 15 and (€
distribute the current along the edges of the em-
bedded layer of conductive rubber {2 which com-
pletes the electrical circuit. Heat is generated
within the conductive rubber layer 2 by virtue
of the resistance of such layer to the passage of
the current. The heat so produced is radlated
from the surface of the panel and absorbed by
occupants and objects in the room.

From the foregoing, it is evident that the in-
vention provides a pre-wired heating panel as-
sembly that can be installed in the wall or ceil-
ing of a room with a minimum of electrica) con-
nections,

The wiring of each panel is enclosed and pro-
tected by a raceway that is co-extensive with
the marginal edge of the panel and that can be
installed at the factory to become essentially an
integral part of the panel, thereby simplifying
subsequent installation in the celling or wall of
a room.

The manner in which one panel is electrically
connected to the adjoining pane] by a plug and
socket arrangement facilitates installation of any
suitable desired number of panels in the wall or
ceiling of a room. Such panels may be installed
against the existing ceiling or wall in old struc-
tures or may be installed directly over the wall
studs or ceiling beams in new buildings.

. The various insulating connector parts pro-

vided within the panel raceway makes assembling
the panel wiring particularly convenient, and re-
sults in a safe, enclosed installation. The thin,
fragile conductive feeding tapes are effectively
maintained in electrical contact with the feed
wiring within the raceway by the insulated con-
nector block assemblies without danger of dam-
aging the tapes. i

Having thus described my invention, what I
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claim and desire to protect by Letters Patent is:

1. A pre-wired electrical heating panel com-
prising & composition board of electrically in-
sulating ‘material, an electrical heating element
embedded in said board, conductive feeders ex-
tending from said heating element and extend-
ing out of a sole marginal edge of said panel, an
integral metal raceway carried by sald marginal
edge of $aid panel, wiring within said raceway
attached to said feeders, and connecting means
attached to sald wiring at the ends of said race-
way for electrically connecting said panel to adja-
cent panels.

2. In a heating panel containing an embedded
electrical heating element, the combination of
conductive feeding tapes extending from said ele-
ment to the exterior of a sole edge of said panel,
insulated supply wires extending along said panel
edge, each of sald feeding tapes being in engage-
ment with a bare portion of one of said supply
wires, insulating caps covering the exposed por-
tions of said feeding tapes and wires, and an
integral metal raceway secured on said sole panel
edge and co-extensive therewith for enclosing
said wires and caps.

3. In a heating panel containing an embedded
electrical heating element, the combination of an
integral metal enclosure attached along, and co-
extensive with, a sole marginal edge of said panel,
insulated supply wiring within said enclosure
connected to said heating element, and plug and
socket connectors in the ends of sald enclosure
attached to said supply wiring for plugging one
of said panels into a similar adjoining panel to
electrically connect sald panels together.

4. Means for connecting to a power supply an
electrical heating panel having an integral mar-
ginal raceway containing insulated electrical wir-
ing for the panels comprising an insulating block
having two separable parts disposed in sald inte-
gral raceway, a passageway through sald block
for Insertion of a stripped section of one of the
panel wires when the said block parts are sepa-
rated, an additional opening in one of sald parts
in communication with said passageway for
hringing a power supply wire into direct elec-
trical contact with said stripped section, and
means for securing sald block parts together to
maintain sald panel wire and supply wire in
contact.

5. A heating panel for application to a room
surface comprising a composition board of elec~
trically insulating masaterial, an electrical heat-
ing element embedded in said board, said board
carrying an integral metal raceway along one
edge, insulated electrical wiring in said raceway
attached to said heating element, said board
having an opening extending through the board
adjacent the raceway said opening passing from
the front surface of the board to the rear surface
thereof, and said raceway also having an opening
for passage of power supply wires from behind
the board into the raceway, means within said
raceway for connecting said power supply wire
to said raceway wire, a terminal box covering sald
opening on the rear surface of said board for
enclosing a connection to said power supply
wires, and a removable cover on the front of said
board over said bhoard and raceway openings to
enclose the electrical connections while giving
access to same.

6. Means for making an electrical connection
between a thin, relatively fragile conductive
feeding tape for a heating panel and an elec-
trical supply wire, comprising an insulating block
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having a longitudinal passageway therethrough
for passage of & length of said supply wire, said
block. also having a transverse slit. passing from
the outside of the block and Intersecting said
passageway for passage of sald feeding tape into
engagement with said supply wire, the sald in-
sulating block being made in two parts separable
along a plane intersecting sald transverse slit
and said longitudina}l bassageway for insertion
of said tape and wire, and means for securing
the two separable parts together to clamp the
tape and wire In electrical contact with each

other.
CHARLES W. ABBOTT,
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