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HEATNGAPPARATUS 
Bernard Goerg, Scarsdale, N. Y., assignor, by 
yiesne assignments, to American Radiator & 
Standard Sanitary Corporation, New York, 
N. Y., a corporation of Delaware 

Application February 19, 1938, Serial No. 191,373 
7 Claims. 

My invention relates to heating apparatus, and 
more particularly to that type which has to do 
with the heating of room spaces of building struc 
tures. 
The invention consists in the novel Construc 

tion and combination of parts, to be more fully 
described hereinafter, and the novelty of which 
will be particularly pointed out and distinctly 
claimed. 
In the accompanying drawings, to be taken 

as a part of this specification, I have fully and 
clearly illustrated a preferred embodiment of my 
invention, in which drawings 

Fig. 1 is a fragmentary vertical sectional view 
showing a building structure with my improved 
form of heating apparatus forming a part thereof; 

Fig. 2 is a fragmentary vertical sectional view 
taken on the line 2-2 of Fig. 1, with parts being 
broken away to illustrate more clearly certain of 
the detail features of my improvement; 

Fig. 3 is a fragmentary horizontal section 
taken on the line 3-3 of Fig. 2; 

Fig. 4 is a detail view illustrating partly in 
side elevation and partly in vertical longitudinal 
section one form of a tubular heating element 
forming a part of my improvement; 

Fig. 5 is a vertical Section of the tubular heat 
ing element shown in Fig. 5, the view being taken 
on the line 5-5 of Fig. 4; and 

Fig. 6 is a fragmentary perspective view, part 
ly in section, showing another form of heating 
element used in my improved heating apparatus. 

Referring now in detail to the construction 
illustrated and first to Figs. 1, 2 and 3, it will 
be observed that I have shown my invention as 
embodied in a building structure indicated in 
general by the reference character 0. In So 
far as the present invention is concerned, the 
building ?o may be of any suitable type and 
size. The building structure shown in the draw 
ings is of the one-story frame type and com 
prises a basement space, an attic space 2 and 
One or more room spaces. In the drawings, I 
have shown two room spaces 3 and 4. The 
room space f3 is defined by a floor f 5, a ceiling 
6 and four upright side walls. Only three of 

the side walls appear on the drawings and they 
are indicated, respectively, by the reference char 
acter 7, 8 and 9. The side wall forms a 
part of the Outside side wall of the building 
and the side wall 8 functions as an inside or 
partition Wall dividing the room spaces 3 and 
4. One of the other defining side walls of the 
room space 4 is indicated at 20. 
The inside partition wall f is here shown as 

(C. 23-1) 
being composed of upright spaced substantially 
parallel wall members 2 and 22, which define 
therebetween a closed air space 23. Each of the 
wall members 2 and 22 is shown as being formed 
of a conventional type of metal lath 24 to which 5 
is applied a covering of plaster 25. The lower 
parts of the wall members 2 and 22 terminate 
short of the floor to provide openings 26 and 
27, respectively, and these openings are closed 
by baseboard members 28 and 29. O 
The air space 23 is closed at its upper side 

by an upper closure member or partition cap 33, 
which extends entirely across the upper part of . 
the partition wall, as shown. The lower part of. 
the air space 23 is closed by a lower closure 5 
member 34, commonly referred to as a shoe or 
Sole piece. The shoe piece 34 extends entirely 
across the lower end of the partition wall. The 
air space 23 is divided vertically into a plurality 
of sections 35 by the usual studs 36 equally spaced 20 
apart and arranged between the partition cap 
33 and shoe piece 34 and between the inside sur 
faces of the wall members 2 and 22. The studs 
36 serve to space the wall members 2 and 22 
apart and to Separate the several sections 35 25 
One from the other. 
Arranged within each of the sections 35 of the 

air space 23 is a partition 38 which extends in 
the same general direction as the plane of the 
partition wall and which is spaced from the 30 
inside surfaces of the wall members 2 and 22 to provide parallel upgoing and downcoming pas 
Sages 40 and 4f, respectively. The partitions 38 
terminate at their upper and lower ends short of 
the partition cap 33 and shoe piece 34, respec- 35 
tively, to provide communication between the 
upgoing and downcoming passages 40 and 4f of 
their respective sections 35 at the upper and lower 
ends of Such passages, 
The upright longitudinal edges of the partitions 40 

38 are secured, respectively, to the adjacent faces 
of the studs 36 by any suitable means, such, for 
example, as nails 43. In so far as certain as 
pects of the present invention are concerned, the 
partitions 38 may be formed of any suitable ma- 45 
terial. Preferably, the partitions are formed of 
an inexpensive material which can be easily and 
quickly sized and installed. The partitions 38 
shown in the drawings are formed of corrugated 
paper board. 50 
Arranged, respectively, within the lower parts. 

of each of the sections 35 and at the lower ends 
of the downcoming and upgoing passages there 
of, are heating devices 44. The heating devices 
may be installed in their several sections through 55 
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so boiler (not shown). 

either the opening 26 or the opening 2, pre 
ously referred to, and when installed, the open 

ing selected is closed by its respective baseboard 
member. In certain installations it may be found 
that the openings 2 and 27 are not necessary. 
In such case, the walls 2 and 22 will extend to 
the floor. 

in so far as the broader aspects of the present 
invention are concerned, the heating devices 44 
may be of any suitable kind or type. In the draw 
ings, I have shown the heating devices as pref 
erably comprising tubular heat exchange ele 
ments, which are connected together for series 
flow of heating fluid therethrough by short con 
necting pipes 45. Where necessary, the studs 36 
may be notched to receive the pipes 45. The ele 
ments. 44 may be connected by supply and return 
pipes 46 and 47 into a conventional type of heat 
ing apparatus; for example, a steam or hot water 

Each of the tubular heat exchange elements 44 
is shown as comprising an integral cast-metal 
hollow body 50 which is L-shaped in vertical 
cross-section (see also Figs. 4 and 5). Each of 
the heat exchange elements is shown as being 
provided, with extended external heating surface 
in the form of fins 5 cast integral with its hol 
low body 50. The heat exchange elements 4 are 
shown as being arranged in their respective sec 
tions 35 with their horizontal legs extending 
across the lower ends of the passages.40 and 4 
and with their vertical legs extending upwardly 
into the upgoing passage 40. The purpose of 
this arrangement is to provide more external 
heating surface in the upgoing passages 40 than 
in the downcoming passages 4, so that the air 
within each section 35 will circulate continuously 
therethrough by gravity, the air flowing upward 
ly from the elements 44 through the passages 40 
and then downwardly through the passages 4 to 
the elements 44. The fins 5 are so arranged 
that they extend in the general direction of flow 
of the air so as to offer the minimum of resistance 
to such flow. 
With the construction thus far described and 

with a heating fluid, such as steam or hot water, 
supplied to the heat exchange elements 44, the 
wall members 2 and 22 will become heated as 
the air flows continuously by gravity over the 
heat exchange elements and along the inside sur 
faces of such wall members. When the wall 
members 2 and 22 become heated, such heat will 
be transmitted to the room spaces 3 and f4 and 
to the occupants therein, largely by radiation. 

70 

For this reason, the temperature of the room 
spaces 3 and 4 may be carried at a substantially 
lower value than is possible with the prior art 
heating systems, and the occupants of the room 
spaces will feel comfortable at all times. For ex 
ample, in a room heated mainly by convection air 
currents flowing over a radiator or other source 
of heat and around the interior of the room, it is 
necessary for comfort to maintain the tempera 
ture of the room between 70° and 73° F.; but in a 
room heated by the structural arrangement de 
scribed herein, which is largely by radiation from 
the walls, the occupants of the room spaces will 
be comfortable at lower temperatures, such for 
example, as 65. For this reason, by the use of 
ny improved construction, room spaces can be 
heated with a substantially less amount of fuel 
than is possible with the prior art structures, 
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or no cold draft condition adjacent to the floor, 
such as is common with some convection heating 
systems when there are off-periods when no heat 
is supplied to the room from the source of heat. 
Another advantage of the present construction 
is that the heat is not cut of suddenly from the 
room during of periods. This is because the rela 
tively heavy walls 2 and 22 lose their heat slow 
ly, thereby maintaining convection circulation 
along their surfaces and preventing stratification 
and cold floors. 

N. So far, I have described an improved form of 
apparatus for heating adjoining rooms, 3 and 
4 by radiation from their common dividing or 
partition wall 8. In accordance with the pres 
ent invention, other side walls of the rooms may 
also be heated by apparatus similar to that al 
ready described. It will be appreciated that the 
number of side walls heated or the number of 
heated sections of the closed air space in a given 
side wall will depend upon the prevailing weather 
conditions where the house is located, the par 
ticular location of the room - to be heated, and 
the structural details of the building. In the 
drawings, I have shown the outer side wall 7 
of the room space 3 as being heated in the same 
manner as the partition wall 8. 
- The Outer side wall f of the room is shown 
as being provided with a closed air space 23a and 
as being heated by the circulation of heated air 
in such closed air space. The wall f is shown 
in Fig. 1 as being composed of an outside wall 
member 60 and an inside wall member 6 ar 
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ranged in spaced substantially parallel relation 
with respect to one another so as to provide the 
closed air space 23a. The upper part of the air 
space 23a is closed by an upper closure member 
or plate a extending thereacross, and the lower 
part of the space 23a is closed by a shoe or sole 
piece 34a also extending thereacross. Arranged 
between the plate 33a and sole piece 34a and be 
tween the inside surfaces of the wall members 60 
and 6 are a series of spaced vertical studs 36a. 
(only one being shown) which close the upright 
sides of the air space and divide the latter into 
sections 35a (only one shown) in the same man 
ner as the studs 6 of the partition wall fe. 
The Outer wall member 60 is here shown as 

being composed of the usual sheathing 63, to the 
exterior of which is applied siding 64. The in 
side surface of this outer wall 60 is shown as be 
ing lined with a heat-insulating material 65, so 
as to prevent the loss of heat to the outside 
atmosphere. In so far as the present invention 
is concerned, the insulating material 65 may be of 
any suitable type. In the drawings, I have shown 
the material 65 as being preferably composed of 
a plurality of layers of corrugated paper or sheet 
asbestos 66, to the inside surface of which is ap 
plied a covering of aluminum foil 6, the latter 
functioning to reflect the heat back towards the 
room space f. 
The inside wall member 6 is shown as being 

composed of metallath 24a to which is applied 
the plaster 25a. The sections 3a of the air space 
2a are divided, respectively, by upright parti 
tions 38a (only one shown) into upgoing pas 
sages 4.0a extending along the inside surface of 
the wall member 6 and into downcoming pas 
sages 4 fa extending along the inside surfaces 
provided by the aluminum foil 67. The upright 
partitions 38a are of the same construction and 

Furthermore, as the entire side wall 8 is heated-are arranged with respect to their adjacent wall the temperature of the rooms will be maintained 
at a relatively. even value, and there will be little surfaces in the same manner as the partitions 38 

of the previously described partition wall 8. The 
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partitions a terminate short of the plate a 
and sole piece Sla to provide communication be 
tween the passages 40a and 4 la of each section 
at the upper and lower ends, respectively, of such 
paSSageS. 
Arranged, respectively, within the lower parts 

of the upgoing passages 4.0a of the sections a 
are tubular heat exchange elements 4a. As 
shown in Figs. 1 and 6, the elements 4a are of 
slightly different construction from the elements 
44 of the partition wall 8. Each of the elements 
44a comprises an integral cast-metal hollow body 
member 50a on which is formed integral cast 
metal fins 5 fa arranged in parallel relation and 
extending in the general direction of flow of the 
air through the passages 4.0a and 4a. The ele 
ments 44a are arranged within the lower ends of 
their respective upgoing passages 40a. The ele 
ments 44a do not extend across the down-con 
ing passages because they only serve to keep 
warm the inside wall member 6; whereas, the 
heat exchangers 44 of the partition wall 8 keep 
warm both the wall member 2 and the Wall 
member 22. It is to be noted that the purpose 
of the heating elements 4a in the outside Wall 
T is not so much to transmit heat to the room 
space as it is to prevent heat loss from the room 
space to the outside atmosphere. Consequently, 
the temperature of the outside wall is kept above 
the room temperature, but is not kept as high as 
the partition wall 8. Therefore, less heat is re 
quired, and the heating element a can be 
Smaller. 

It will be appreciated that the heat exchange 
elements 44a are arranged across their respective 
sections 35a of the wall and are connected to 
gether in series and to the supply and return 
mains of a heating system in the same manner 
as the heat exchange elements 44 of the wall 8. 
The inside wall member 6 terminates short of 
the floor 5 to provide openings 2a in the sev 
eral sections 35, through which the heat ex 
change elements 44a may be inserted when in 
stalled. When the partitions 8a and heat ex 
change elements 44a are installed, the openings 
27a are closed by a baseboard member 29a, so 
that there will be little or no air leak between 
the air space 23a and the room space 3. 
From the above, it will be apparent that I have 

shown apparatus for heating room Spaces of 
building structures by radiation, which apparatus 
is very simple and can be readily installed with 
only slight changes in conventional building 
structures. For this reason, the apparatus can 
be readily embodied either in existing building 
structures or in new structures. Side walls of 
room spaces in buildings are usually formed by 
spaced wall members, partition caps, sole pieces, 
baseboards and vertical studs as described above. 
As this is true, all that need be done in order to 
apply the present invention to an existing build 
ing is to remove one of the side wall members, 
cut the partition to proper size, install the par 
titions between the studs, and insert and connect 
the heat exchange devices into the existing heat 
ing system. In installing my apparatus in an 
outside wall of a building, the procedure outlined 
above will also be followed, with the addition 
that a lining of heat insulating material, such 
as is indicated at 65, will be applied to the inside 
surface of the outside Wall member. 
As stated above, by reason of the fact that the 

room is heated mostly by radiation, a comfortable 
and more even temperature can be maintained 
within the room at a lower operating cost than 

3 
by prior systems relying mainly on convection 
air currents in the room. I am aware that I 
am not the first to heat room spaces by circulat 
ing warm air through the hollow defining walls 
thereof and transferring the heat from the warm 
air to the occupants of the room by radiation. 
However, the novel structural arrangement dis 
closed above is believed to be more simple, more 
compact, more effective and capable of being 
more readily installed with fewer changes in 
building structures, than the structures of this 
type previously known. 
What I claim and desire to secure by Letters 

Patent of the United States is as follows: 
1. In heating apparatus, the combination of an 

upright defining side wall for a room comprising 
a pair of upright side wall members arranged in 
Spaced substantially parallel relation and defin 
ing a closed air space therebetween, upper and 
lower members closing the upper and lower sides 
of said air space and upright spacing members 
extending between the side wall members and 
closing the upright sides of said air space; an 
upright partition arranged within said air space 
and in spaced relation with respect to the inside 
Surfaces of said side wall members to define there 
with an upgoing passage along the inside surface 
of one side wall member and a downcoming pas 
Sage along the inside surface of the other of said 
side wall members; said partition terminating 
short of said upper and lower members to pro 
vide communication between the passages at 
their upper and lower ends; a tubular heating 
element arranged in the lower end of said up 
going passage and in the lower end of said down 
coming passage and being so constructed that a 
larger external heating surface is provided in the 
upgoing passage than is provided in the down 
coming passage; and means for supplying a 
heating fluid to said heating element. 

2. In heating apparatus, the combination of an 
upright defining side wall for a room comprising a 
pair of upright side wall members arranged 
in spaced substantially parallel relation and de 
fining a closed air space therebetween, upper and 
lower members closing the upper and lower sides 
of Said air space and upright spacing members 
extending between the side wall members and 
closing the upright sides of said air space; an 
upright partition arranged within said air space 
and in spaced relation with respect to the inside 
Surfaces of said side wall members to define there 
with an upgoing passage along the inside surface 
of one side wall member and a downcoming pas 
Sage along the inside surface of said other side 
Wall member; said partition terminating short 
of said upper and lower members to provide com 
munication between the passages at their upper 
and lower ends; and a tubular heating element ar 

- ranged within the lower part of said air space 
and extending in the general direction of said 
side Wall and between the inside surfaces of the 
spacing members; Said tubular heating element 
being L-shaped in vertical cross-section and ar 
ranged with its horizontal leg at the lower ends 
of both said upgoing and said downcoming pas 
Sages and with its vertical leg arranged in said 
upgoing passage; and means for supplying a heat 
ing fluid to said heating element. 

3. Heating apparatus for a room comprising an 
upright hollow side wall extending along one side 
of the room and between the floor and ceiling 
thereof and being composed of parallel inner and 
outer wall members spaced from one another to 
define an air space therebetween; a bottom 
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4. 
closure member extending across the lower part 
of said side wall at the floor level and closing the 
lower part of said air space; a top closure mem 
ber extending across the upper part of said side 
wall at the ceiling level and closing the upper 
part of said air space; an upright partition ar 
ranged within said air space and in the general 
plane of said side wall and being spaced from the 
inner and outer wall members to define there 
with parallel upgoing and downcoming passages, 
respectively, connected at their lower and upper 
ends to provide for continuous circulation of air 
through said space; and a tubular heating device 
arranged within the lower end of said upgoing air 
space and adapted to be supplied with a heating 
fluid. 

4. Heating apparatus for a room comprising an 
upright hollow side wall extending along one 
side of the room and between the floor and ceil 
ing thereof and being composed of parallel inner 
and outer wall members spaced from one another 
to define an air space therebetween; a bottom 
closure member extending across the lower part 
of said side wall adjacent the level of the floor 
and closing the lower part of said air space; a 
top closure member extending across the upper 
part of said side wall and adjacent the level of 
the ceiling and closing the upper part of Said air 
space; an upright partition arranged within said 
airspace and in the general plane of said side wall 
and being spaced from the inner and outer Wall 
members to define therewith parallel upgoing and 
downcoming passages, respectively, connected at 
their lower and upper ends to provide for con 
tinuous circulation of air through said Space; a 
tubular heating device arranged within the lower 
end of said upgoing air space and adapted to be 
supplied with a heating fluid; the lower part of 
said inner wall member having an opening there 
in providing access to said heating device; and a 
baseboard member normally closing said opening. 

5. Heating apparatus for a room comprising 
an upright hollow side wall extending along one 
side of the room and between the floor and cell 
ing thereof and being composed of parallel inner 
and outer wall members spaced from one another 
to define an air space therebetween; a bottom 
beam member extending across the lower part of 
said side wall adjacent the level of the floor and 
closing the lower part of said air space; a top 
beam member extending across the upper part 
of said side wall and adjacent the ceiling level 
and closing the upper part of said air space; a 
pair of spaced upright studs arranged between 
the inner and Outer members and extending be 
tween the two beam members and providing side 
closures for said air space; an upright partition 
arranged within said air space between studs and 
spaced from the inner surfaces of the inner and 
outer wall members to divide said air space into 
upgoing and downcoming passages, respectively, 
connected at their lower and upper ends to pro 
vide for continuous circulation of air through 
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said air space; and a tubular heating device ar 
ranged in the lower end of said upgoing passage 
and adapted to be supplied with a heating fluid. 

6. Heating apparatus for a room comprising 
an upright hollow side wall extending along one 
side of the room and between the floor and ceil 
ing thereof. and being composed of parallel inner 
and outer wall members spaced from one another 
to define an air space therebetween; a bottom 
beam member extending across the lower part of 
said side wall adjacent the level of the floor and 
closing the lower part of said air space; a top 
beam member extending across the upper part of 
Said side wall and adjacent the ceiling level and 
closing the upper part of said air space; a pair 
of spaced upright studs arranged between the 
inner and outer members and extending between 
the two beam members and providing side closure 
members for said air space; an upright partition 
arranged within said air space between studs 
and spaced from the inner surfaces of the inner 
and outer wall members to divide said air space 
into upgoing and downcoming passages, respec 
tively, connected at their lower and upper ends 
to provide for continuous circulation of air 
through said air space; a tubular heating device 
arranged in the lower end of said upgoing pas 
Sage and adapted to be supplied with a heating 
fluid; said inner wall member having an opening 
therein adjacent the lower part of said air space 
and providing communication with said heating 
device; and a baseboard member normally closing 
said opening. 

7. Heating apparatus for a room comprising 
an upright hollow side wall extending along one 
side of Said room and between the floor and ceil 
ing thereof and being composed of parallel inner 
and outer wall members spaced from one another 
to define an air space therebetween; a bottom 
beam member extending across the lower part of 
said side wall adjacent the level of the floor and 
closing the lower part of said air space; a top 
bean member extending across the upper part of 
said side wall and adjacent the level of the ceil 
ing and closing the upper part of said air space; 
a plurality of upright spaced studs resting at 
their lower ends on the bottom beam member and 
supporting by their upper ends the top beam 
member and dividing the air space into a plu 
rality of side-by-side sections; an upright parti 
tion within each section and between adjacent 
pairs of studs and dividing its respective section 
into upgoing and downcoming passages, respec 
tively, connected at their upper and lower ends 
to provide for continuous circulation of air; a 
tubular heating device arranged in the lower end 
of the upgoing passage of each section and adapt 
ed to be supplied with a heating fluid; the lower 
part of said inner wall member having an open 
ing providing access to said heating device; and 
a baseboard member normally closing said open 
ing. 
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