
$5,. 4 / . 

R. .m 

m n m z 

m, m / 0%.. / w m w 

3 w , m m I 

no, QW / I :_ ?vul ? 

2 m R. Q 

w m). 
2 .m 

MM 

J. L. REYNOLDS 

PICTURE FRAME HEATING PANEL 

April 7, 1953 

Filed Nov. 9, 1950 



April 7, 1953 J. L. REYNOLDS 2,634,361 
PICTURE FRAME HEATING VPANEL 

Filed Nov. 9, 1950 

6 
2 SHEETS—-SHEET 2' 

11% 
MU 

mm 

Mil-QUE 

iii 
35' i 22\ 

I 
3; § a 

5A 

2.4- 1" 
2% 

27' / 
PICTURE 
HEATING PLASTIC 
FOIL » 

Fr5_4-/_ 1‘? '27 - 32 — 35 _ m‘ INVENTOR. 

~ 347 Julian L Re nods % .36 —r_ BY ‘ - Y 5? IE- 5_ 4 

mm 



Patented Apr. 7, 1953 

UNITED STATES 

2,634,361 

PATENT OFFICE 
2,634,361 

PICTURE FRAME HEATING PANEL 

Julian L. Reynolds, Richmond, Va. 

Application November 9, 1950, Serial No. 194,820 

(01. Bis-34) ll Claims. 
1 

This invention relates to a radiant heating unit, 
and more particularly to a unit comprising a 
picture frame having mounted therein a radiant 
heating panel. rl’he latter has a construction 
somewhat similar to that of my prior Patent 
No. 2,512,875 issued June 27, 1959, but involves 
several novel features not dis-closed in said pat 
ent. 
The radiant heating panel of said prior pat 

ent is in the form of sheets of construction ma 
terial adapted either to be used as Wall surfaces 
in new structures or to be applied to existing 
wall surfaces so as to cover substantially the 
entire area thereof. The present invention re~ 
sides in the utilization of a radiant heating 
panel in a picture frame so as to produce 
a portable unit having considerable advantages 
in utilization, marketability, and installation over 
the construction material sheets of said patent. 
The present invention further resides in the im 
proved construction of the heating panel itself. 
In more detail, by mounting the radiant heat 

ing structure within a picture frame, there is pro 
duced as easily marketable home appliance unit 
instead of merely a raw construction material. 
The picture frame unit may be mounted or sus~ 
pended on a wail surface in the same manner 
as a conventional framed picture so as to ob» 
viate the expensive installation by skilled tech» 
nicians required with the construction material . 
panels or sheets of said prior patent. Possible 
di?iculties and inconveniences caused by build“ 
ing code requirements wtih respect to wall speci 
?cations may be obviated. The units of the pres 
ent invention provide a more ?exible and adapt» 
able heating source in that one or more units 
may be turned on and off so as to adjust to vary 
ing heat load requirements. Furthermore, the 
units are easily positioned and relocated whereby 
they may be moved from room to room or to dif 
ferent parts of the same room. It will thus be 
seen that one or a few units may be moved about 
so as to accommodate a larger interior without 
prohibitive cost. The units are also capable of 
supplying a localized heating in accordance with 
the particular requirements of local areas or 
regions of the interior. Existing structures are 
more easily adapted for radiant heating installa 
tion since the latter involves merely the hanging 
of a picture frame on a wall in the conventional 
manner. The units also perform a dual func 
tion in that they act both as framed pictures 
for decorating the walls and also as heating units. 
A further advantage of the present invention is 
that the units are quickly and easily removable 
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2 
and easily manipulated for washing, replacement, 
or repair. 

Furthermore, the improved novel construction 
of the heating panel of the present invention is 
simpler, more e?icient and more economical to 
manufacture, and provides a more uniform heat 
ing throughout its area, than the panel of said 
prior Patent No. 2,512,875. 
Other objects and advantages of the present 

invention are inherent in the structure as claimed 
and as disclosed in the speci?cation and in the 
drawings wherein: 

Fig. 1 is an elevational view showing a radiant 
heating picture frame unit in accordance with 
the present invention and shown mounted on a 
wall surface; 

Fig. 2 is a perspective view of the device with 
parts broken away to show the interior construc 
tion; 

Fig. 3 is a front elevational view of the unit 
partially broken away for purposes of clarity and 
illustration; 

Fig. 4 is a side elevational view partially sec 
tioned to show the interior construction of the 
unit; 

Fig. 5 is a front elevational view with the dec 
orative panel removed so as to show the sheet 
like electrical heating members and the electrical 
connections therefor; and 

Fig. 6 is a transverse sectional view taken sub 
stantially on the line 6-6 of Fig. 5. 
Referring now to the drawings, the reference 

numeral l I indicates generally the radiant heat 
ing unit embodying the present invention. The 
unit ll comprises a conventional picture frame 
indicated at l2 and formed by a pair of hori 
zontal members l3, I4, and a pair of vertical 
members l5, 15 joined thereto. As best seen in 
Fig. 5, the adjacent abutting ends of the members 
l3, 14, IE, it are bevelled as at ['1' so as to inter 
?t in the conventional manner. 
Each of the frame members is provided along 

its inner longitudinal edge with a flange 13 pro 
jecting inwardly therefrom. The ?anges If! of 
the frame members de?ne the marginal edges of 
the picture frame opening. As best seen in Fig. 
6, each of the flanges I8 is provided with a rear 
surface is’ forming a ?atshoulder and de?ning 
the forward wall of a recess extending periph 
erally about the rear portion of the frame 12. 
The recess is further de?ned by a side wall Id 
of each of the frame members off-set outwardly 
from the respective inner edges l8" and located 
rearwardly of and adjacent the flanges l8. 
A decorative panel 201s mounted in the frame 



12 at the front thereof and is provided with a 
forward heat radiating surface 2! facing through 
the opening of the frame l2 and having any suit 
able decorative design or picture thereon. The 
marginal edges of the decorative panel 29 extend 
within the recess formed by the side walls l9 and 
?anges l8 and are in abutting contact with the 
rear surfaces or flat shoulders i8’. 
Adjacent the rear face of the decorative panel 

20 and in direct heat conducting relationship 
thereto are a plurality of sheet-like electrical 
heating members 22, 23 lying in a common plane. 
Although only two such heating members are 

disclosed in the drawing, it will be obvious that 
any number may be employed. Each of the sheet 
like members 22, 23 is formed of an electrically 
non-conductive material, preferably plastic, and 
has dispersed therein an aggregation of minute 
electrically-conductive particles such ‘as car 
bon, aluminum, copper or other conductive metal. 
As best seen in Fig. ,5, an electrical conductor 

23 contacts the upper portions of the sheets 
22, 23 so as to connect the latter in series. The 
lower horizontal frame member 53 is provided 
with an opening 25 through which extends an 
electrical cable 26 having a lead 2‘! in contact 
with the lower portion of sheet 22 and a lead 
28 in contact with the lower portion of sheet 23. 
The end of the cable 26 is provided with a con 
ventional plug 21’ adapted to be inserted into 
a conventional electrical wall socket. It will thus 
be seen that electrical current supplied through 
the cable 23 will flow upwardly through one of 
the members 22, 23, then through conductor 24, 
and then downwardly through the other of the 
members 22, 23, each of the latter- being elec 
trically insulated from the other by the spacing 
provided between their opposite adjacent edges. 
The current ?ows only through the conductive 

particles and the electrical energy is transformed a 
into heat which is then distributed uniformly 
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and evenly throughout the entire areas of the . 
members 22, 23 by means of the heat conducting 
characteristic of the plastic material. The uni 
formity and even distribution or” the heat is fur 
ther aided by the fact that the conductive par 
ticles are very minute and numerous and are dis 
tributed substantially uniformly throughout the 
areas of the members 22, 23. 
Spaced rearwardly from the heating members 

22, 23 is a layer of metallic foil 23, preferably 
aluminum, or other metal having a high heat 
re?ective characteristic. The spacing between 
the foil 29 and the heating members 22, 23 pro 
vides an air space therebetween which serves as 
insulation preventing heat from the members 
22, 23 from passing to the layer of foil 2-3 by 
means of direct conduction, it being understood 
that air has an extremely low coemoient of heat 
transfer. 
The air space between the heating members 

22, 23 and the layer of foil 23 also serves the 
purpose of ventilating the interior of the unit so 
as to prevent the rear portions of the latter from 
over-heating. In more detail, and referring to 
Figs. 2 and 6, the frame members (3, 14 are 
provided with channels or openings 3 each com 
municating at one end with the atmosphere and 
at the opposite inner end with the air space be 
tween the heating members 22, 23 and the layer 
of foil 29. It will thus be seen that relatively cool 
air from the interior of the room may ?ow 
through the channels 30 and the air space adja 
cent the foil layer 29 so as to ventilate the in 
terior of the unit. The spacing between the foil 
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layer 23 and the heating members 22, 23 may 
be provided by means of a plurality of spacer ele 
ments 3! extending adjacent and between the 
marginal edges of the foil 29 and heating mem 
bers 22, 23 as best seen in Fig. 2. 
A layer of paper 32 is preferably provided ad 

jaoent the foil 23 and forms the forward face of 
a planar heat insulating member 33. As best 
shown in Fig. 2, the heat insulating member 33 
is provided with a cellular structure similar in 
appearance to a honeycomb so as to have air 
cells extending substantially from the rear to 
the forward faces, as described and disclosed in 
more detail in my prior Patent No. 2,512,875. 
The rear face of the heat insulating or planar 
body member 33 is provided with a second layer 
of heat re?ective material such as metal foil 34. 
A backing plate 35 abuts against the rear sur 

face of the foil 32. A plurality of detachably 
mounted strips 33 are secured at their outer edges 
to the rear surfaces 3'! of the frame members 13, 
it, iii, it by any suitable means such as screws 
38, as best seen in Fig. 6. The inner edges of the 
strips 33 abut against the rear surface of the 
backing plate 35 so as to urge the latter forward 
ly and thereby maintain the backing plate 35, 
layer of foil 32, heat insulating member 33, paper 
layer 32, foil layer 23, spacer elements 3i,-foil 
layer 22- and decorative panel 23 in compressed 
assembled relationship. 
As shown in Fig. 4, the frame member 16 is 

provided with a conventional picture-hanging 
bracket 33 for suspending the entire unit on a 
wall surface in the same manner as a conven 
tional picture frame. If it is desired to hang 
the unit horizontally as shown in Fig. 1 the 
bracket 33 may be provided on the frame mem 
ber i3. 

It will thus be seen that when electric current 
?ows through the sheet-like members 22, 23 the 
latter becomes uniformly heated and the heat 
is transferred by direct conduction to the decora 
tive panel 22. The high heat radiating char 
actor of the front surface 2! of the panel 23 will 
cause a high percentage of the heat generated 
to be radiated from the unit so as to heat the 
interior of the room. The layer of foil 29 is high 
ly re?ective and hence is also a poor absorber 
of heat radiation. Therefore the heat radiated 
from the heating members 22, 23 rearwardly will 
strike the foil 23 and be re?ected forwardly, 
thereby preventing heat from being transmitted 
through the rear portions of the unit. The air 
space between the heating members 22', 23 and 
the foil 29, and also the air spaces within the 
honeycomb heat insulating member 23 prevents 
heat from being transmitted to the rear portions 
by conduction. The layer of foil 34 at the rear 
of the heat insulating member 23 further serves 
to re?ect any rearwardly directed heat radiations 
back to the forward portion of the unit. It will 
thus be seen that the major portion of the heat 
generated in the heating members 22, 23 is trans 
mitted forwardly from the heat radiating sur 
face of the panel 23, thereby providing a radiant 
heating device having a high e?ioiency and also 
protecting the adjacent wall surfaces from the 
deleterious effects of over-heating. 

It is to be understood that the speci?c em 
bodiment of the invention disclosed in the speci 
?cation and drawings is intended as merely illus 
trative of one of the many forms which the in 
vention may take in practice, the scope of the 
invention being delineated in the appended 
claims. Many modi?cations and variations of 
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the disclosed embodiment will be readily ap 
parent to those skilled in the art without de 
parting from the scope of the invention. For in 
stance, electrical resistance ribbons such as dis 
closed in my prior Patent No. 2,512,875, or other 
heating means, may be substituted for the sheet 
like heating members 22, 23. The cellular in 
sulating member 33 may be eliminated or other 
equivalent insulating means may be em 
ployed. Either or both of the heat re?ective foil 
layers 29, 34 may be dispensed with. Fur 
thermore, the speci?c disclosed manner of 
mounting the several elements of the radiant 
panel within the frame 12 may be modi?ed if de 
sired. Also, the front face of the decorative 
panel 20 may be provided with any well-known 
coating or surface layer having a high heat 
radiating characteristic. 
What I claim and desire to secure by Letters 

Patent is as follows: 
1. A radiant heating device comprising a frame 

having a central opening therethrough, an in 
wardly projecting ?ange formed on the frame 
and extending around the periphery of the open 
ing so as to de?ne the marginal edges thereof, 
the rear surface of the ?ange forming a ?at 
shoulder and de?ning the forward wall of a re 
cess extending peripherally about the rear por 
tion of the frame, a decorative panel having a 
forward heat radiating surface facing through 
the opening and abutting said ?at shoulder, a 
planar insulating body member spaced rear 
wardly from and parallel to said panel and hav 
ing .air cells therein extending substantially from 
its rear face to its forward face, heating means 
between said pane1 and said body member, a heat 
reflective layer at the rear face of said body 
member, a rigid backing plate at the rear surface 
of the heat re?ective layer, said decorative panel, 
insulating member, heat re?ective layer and 
backing plate having peripheral edges within 
said recess, means secured to said frame and 
pressing against the rear surface of the back 
ing plate for urging the latter forwardly so as to 
maintain the shoulder, pane1, heating means, in 
sulating member and heat re?ective layer in com 
pressed assembled relationship, and a picture 
hanging bracket secured to the frame for sus 
pending the latter on a wall. 

2. A radiant heating device comprising a pic 
ture frame, a decorative panel mounted in the 
frame and having a forwardly-facing heat ra 
diating surface with a decorative design thereon, 
a planar body member spaced rearwardly from 
said panel and having air cells therein extend 
ing substantially from its rear face to its for 
ward face, heating means between said panel 
and said body member, heat re?ective layers of 
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foil at the rear and front faces of said body mem 
ber, means for maintaining the panel, heating 
means, body member and heat re?ective layers 
in assembled relationship, and a picture-hang 
ing bracket secured to the frame for suspending 
the latter on a wall. 

3. A radiant heating device as set forth in 
claim 1 wherein said heating means comprises a 
plurality of sheet-like members, each of said 
last-recited members being formed of a non-con 
ductive material having embedded therein and 
disposed substantially throughout the entire area 
thereof a plurality of minute electrically-conduc 
tive particles, and means for connecting said 
sheet-like members to a source of electrical power 
whereby current may ?ow through said sheet 
like members. 

4. A radiant heating device comprising a pic 
ture frame, a decorative panel mounted in the 
frame and having a forwardly-facing heat ra 
diating surface with a decorative design thereon, 
a plurality of sheet-like members in direct heat 
conducting relation to the rear face of said panel, 
each of said members being formed of an elec 
trically non-conductive plastic material having 
embedded therein a plurality of minute electri 
cally-conductive particles, means for connecting 
said sheet-like members to a source of electrical 
supply whereby electrical current may ?ow 
through said members, a planar body member 
spaced rearward-1y from said sheet-like members 
and having air cells therein extending substan 
tially from its rear face to its forward face, heat 
re?ective layers of foil at the rear and front faces 
of said body member, means for maintaining the 
panel, sheet-like members, body member and 
heat re?ective layers in assembled relationship, 
and a picture-hanging bracket secured to the 
frame for suspending the laater on a wall. 

JULIAN L. REYNOLDS. 
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