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United States Patent Office 2,704,537 
Patented Mar. 22, 1955 

1. 

2,704,537 
GAS-FIRED AIR HEATER 

Edward A. Norman, Jr., and Charles A. Reichelderfer, 
Columbus, Ohio, assignors to Norman Products Com 
pany, Columbus, Ohio, a corporation of Ohio 

Application April 20, 1951, Serial No. 222,082 
3 Claims. (C. 126-90) 

This invention relates to gas-fired room heaters, par 
ticularly heaters of the type adapted to be placed in close 
proximity to vertical building walls, in order that they will 
utilize but a minimum of useful floor space. 

It is an object of the present invention to provide an 
improved mechanically simplified yet efficient room heater 
in which thermal circulation of air to be heated takes 
place mainly by convection over wall surfaces heated by 
the operation of casing-enclosed fuel burners, whereby 
to enable a room to be heated primarily by convected 
air currents rather than by the radiant heat effects of 
prior room heaters. 

It is another object of the invention to provide a gas 
fired room heater of the safety convection type which 
includes a casing divided internally to form spaced room 
air-circulating and burner chambers, the air-circulating 
chamber receiving air from the room of a building in 
which the heater is mounted from a position adjacent to 
the floor line, whereby as the air is heated by contact 
with heated walls of the casing, the same arises in the 
air-circulating chamber and is vented to the room atmos 
phere through the open top of the air-circulating chamber 
of the casing. 

It is a further object of the invention to provide a room 
heater of the character set forth wherein fuel combustion 
takes place in an enclosed burner chamber, the gaseous 
products of combustion arising through the burner cham 
ber and contacting heat-transmitting walls thereof in a 
manner raising the temperature of said walls sufficiently 
to heat room air contacting the walls on surfaces opposed 
to those defining the burner chamber. 

Another object is to provide a heater wherein the prod 
ucts of combustion discharged from the upper part of the 
burner chamber of the casing are caused to travel through 
a plurality of heat-exchanging tubes arranged adjacent to 
the room outlet of an associated air-heating chamber, 
whereby to effect improved heat interchange between the 
heat developed by the operation of the fuel burners in 
the burner chamber with the room air passing through 
the adjacent air-heating chamber. 
A further object of the invention is to provide a room 

heater of this nature in which an improved casing struc 
ture is provided embodying vertically and substantially 
parallel fuel combustion and air-heating chambers, the 
combustion chamber being arranged in the casing toward 
the front thereof with the air-heating chamber toward 
the rear and in heat-exchanging relationship therewith, 
and wherein the front of the casing is provided with a 
radiant heat shield disposed in parallel but spaced rela 
tionship to the front wall of the casing defining the front 
of the burner chamber, whereby to produce a restricted 
air circulating space between the shield and the front wall 
of the casing for the thermal circulation of room air, the 
shield further serving to increase the ability of the heater 
to heat the atmosphere of an associated room or rooms 
through the use of convected rather than radiant heat. 

It is another object of the invention to provide a struc 
turally simple room-type heater which will operate effi 
ciently through thermal and draft-induced passage of air 
and gases, without employing necessarily the use of rela 
tively expensive and complex motor-driven air-displacing 
eaS 

With these and other objects and advantages in view, 
which will appear as the description proceeds, the inven 
tion consists in the novel features of construction, com 
binations of elements and arrangements of parts, all here 
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2 
inafter more fully described and pointed out in the 
appended claims. 

In the accompanying drawings: 
Fig.1 is a view partly in front elevation and partly in 

vertical section of a wall heater formed in accordance 
with the present invention; 

Fig. 2 is a vertical transverse sectional view taken 
Eggh the heater on the plane indicated by the line 2-2 
0ftig. 1; 

Fig. 3 is a horizontal sectional view taken through the 
upper portion of the heater on the plane disclosed by the 
line 3-3 of Fig. 2; 

Fig. 4 is a perspective view of my improved heater, 
with parts thereof broken away and disclosed in section 
to set forth interior apparatus. 

Referring more particularly to the drawings, the nu 
meral 1 designates the casing of the improved wall heater, 
comprising the present invention, in its entirety. In this 
instance, the casing is formed to include a box-like struc 
ture, involving a vertical front wall 2, a back wall 3 
arranged in spaced parallelism with the front wall 2, ver 
tical side walls 4, and a top wall 5. Positioned between 
the front and back walls 2 and 3 is a divisional wall 6, 
which together with walls 12 separates the interior of the 
casing into vertical fuel-combustion and air-heating cham 
bers 7 and 8, respectively. 
The bottom of the chamber 7 is preferably closed to the 

atmosphere of the room in which the heater is positioned, 
as by means of a bottom wall 9. The air-heating cham 
ber, however, is open at the bottom or sides thereof to the 
room atmosphere. In attaining this result, use is made of 
vertical corner legs 10 which are carried by the outer 
casing and depend therefrom for engagement with the 
floor, or other base, indicated at 11, the legs 10 serving 
to support the lower part of the outer casing above the 
floor level and to provide means for the ready entrance 
of currents of air drawn from the room atmosphere into 
the bottom of the air-heating chamber and thence up 
wardly through the latter. The room air sweeps over the 
heated surfaces provided by the back of the burner cham 
ber, as formed by the divisional wall 6, and, also, the 
vertical side walls 12 of the burner chamber, the latter 
being disposed in spaced relation from the side walls 4 
of the outer casing to produce air-heating ducts. 

Arranged within the bottom of the chamber 7 are the 
fuel gas operated burner members 13. In this instance, 
a pair of such members has been disclosed arranged side 
by side in parallel relationship and supported in any suit 
able stationary manner within the bottom of the burner 
chamber. The members 13 include mixing heads 14 into 
which valved hydrocarbon gas lines extend, in a manner 
customary to gas burners of this kind. The air used for 
fuel combustion purposes, however, is preferably drawn 
from the exterior atmosphere of the building in which 
the heater is disposed. 

Thus, as shown in Fig. 2, air drawn from the outer 
atmosphere of a building passes by way of a conduit 16 
and is delivered under draft flow to the bottom of the 
burner or combustion chamber, where the air may be 
used in part to produce a combustible gas mixture in the 
burner members 13. This mixture, upon issuing from 
the orifices or ports of the burner members, is burned 
to produce flame combustion. Such combustion, how 
ever, is confined to the combustion chamber. The re 
Sultant heated gaseous products sweep upwardly through 
the combustion chamber, contacting all its walls, which 
are preferably of thin sheet metal in order to transmit heat 
readily, whereby to enable such heat to be imparted to 
room air moving over the exterior surfaces of the com 
bustion chamber walls. 
To utilize as completely as possible the heat present 

in the combustion gases, the upper portion of the air 
heating chamber 8 is deflected angularly forwardly, by 
angularly bending the upper part of the divisional wall 6 
as at 17, and by utilizing a relatively short and rearwardly 
disposed second divisional wall 18 in the upper part of 
the casing. Connecting the walls 17 and 18 are a plu 
rality of heat-exchanging tubes 19, which unite the cham 
ber 7 with a flue chamber 20 formed in the upper rear 
portion of the casing at the back of the divisional wall 18. 
As the heated combustion gases travel through the tubes 
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19, the walls of said tubes are heated, so that the air mov 
ing upwardly through the forwardly directed outlet neck 
of the air-heating chamber will be additionally heated 
by contact with the outer surfaces of said tubes. After 
Such contact, the heated air issues from the top wall 5 
of the chamber through one or more openings 21 formed 
therein for direct re-introduction into the atmosphere of 
the room containing the heater. 
The flue chamber 20 carries a pipe or conduit 22 which 

leads to a chimney, outlet stack or other atmospheric 
vent. Also, the flue chamber may be in communication 
with a second pipe or conduit 23 arranged below the first 
pipe or conduit 22 which serves to provide down draft 
relief in the event back pressures within the chimney or 
stack joined with the pipe 22 become excessive. 
A baffle 23a is positioned in the flue chamber between 

the discharge ends of the tubes 19 and the pipe or con 
duit 22. The baffle extends, as shown in Fig. 3, part way 
of the length of the flue chamber, and serves to prevent 
channeling of the flue gases discharged from the tubes : 
directly into the flue outlet 22. The arrangement serves 
to cause the flue gases to circulate uniformly into contact 
with the wall surfaces of the flue chamber before finding 
vent to the atmosphere. 
To further insure heating by air circulation and con 

vection, there is provided at the front of the casing 1 
a heat shield or panel 24, the latter being mounted in 
connection with the front wall 2 by studs or their equiva 
lents, indicated at 25. The panel 24 is spaced from the 
wall 2 to form a restricted air-circulating space 26 of com 
paratively narrow width which is open along its upper, 
side and lower edges, providing for the circulation of room 
air through the space in the manner indicated in Fig. 2 
of the drawings. One or more openings 27 may be pro 
vided in the walls defining the lower portion of the burner 
chamber 7 for the purpose of igniting combustible fuels 
issuing from the orifices of the burner members 13, which 
openings may be suitably closed after combustion has 
been initiated. 

In view of the foregoing, it will be seen that the present 
invention provides an efficient, economical, gas-fired heater 
for use in the heating of dwelling and other room areas. 
The device is characterized by the effective utilization of 
heat developed through fuel combustion therein and the 
uniform heating of the atmosphere of a room in which 
the heater is disposed. Particularly, the construction 
makes efficient use of the principle of thermal circula 
tion of heated air, and provides for such circulation in 
a free, unobstructed and efficient manner. The heater 
is further characterized by its safety in operation, the 
absence of an open flame in the building room and also 
by the fact that the gaseous products of combustion are 
at all times confined within the heater while being ad 
vanced to an atmospheric vent, after having given up 
the greater portion of their heat indirectly to room air 
undergoing circulation through the heater. 
While the preferred form of the invention has been set 

forth in considerable detail, nevertheless it will be under 
stood that the construction is subject to certain variations 
or modifications without departing from the spirit and 
scope thereof as set forth in the following claims. 
We claim: 
1. A room heater comprising: an outer casing having 

vertical front, side and back walls and a substantially 
horizontal top wall; an inner divisional wall structure 
including a pair of laterally spaced, vertically disposed, 
divisional walls arranged within said casing and extending 
between and united with the front and back was of the 
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4. 
casing in inwardly spaced parallel relation with respect 
to said side walls, said divisional wall structure further 
including a laterally and vertically extending partitional 
wall arranged substantially midway between Said front 
and back walls within said casing and extending from 
the top to the bottom thereof, said partitional wall being 
united with said divisional walls to form the back of a 
combustion chamber, the front wall of Said casing form 
ing the front wall of said chamber, burner means disposed 
in the bottom of said combustion chamber, the upper part 
of said partitional wall being inclined toward the front 
wall of the outer casing so that the upper edge thereof 
terminates adjacent to the junction of the front and top 
walls; a second partitional wall positioned in the upper 
and rear part of said outer casing in substantially parallel 
and spaced relationship from the inclined upper portion 
of the first partitional wall, said first and second parti 
tional walls forming in connection with the back and side 
walls of said casing an air-heating chamber; Said second 
partitional wall and the back and top walls of said outer 
casing forming a flue chamber, the inclination of the first 
and second-named partitional walls serving to direct the 
upper region of said air-heating chamber angularly up 
wardly and forwardly of the casing in front of said flue 
chamber; a plurality of relatively short open-ended heat 
exchanging tubes positioned in registering openings 
formed in said first and second-named partitional walls 
and extending perpendicularly thereto, said tubes acting 
as heat-exchanging devices with their outer surfaces ar 
ranged across said air-heating chamber for intercepting 
contact with air traveling therethrough, whereby to re 
move heat from products of combustion emanating from 
said burner means prior to their delivery to said flue 
chamber; means for delivering air for combustion pur 
poses to said burner means; separate means for supplying 
air to be heated to said air-heating chamber; outlet means 
formed in the top wall of said casing for the discharge 
of heated air from the upper end of said air-heating cham 
ber; and outlet means for the escape of spent burner gases 
from said flue chamber. 

2. A room heater as defined in claim 1, and wherein 
said flue chamber is provided with a vertically and lat 
erally disposed baffle arranged to deflect burner gases 
entering said flue chamber from certain of said heat 
exchanging tubes laterally of the flue chamber and away 
from the outlet means thereof. 

3. A gas-fired room heater as specified in claim 1 and 
further characterized by the provision of an imperforate 
heat shield carried by the front wall of the heater casing 
in spaced relation thereto, said shield serving in conjunc 
tion with said front wall to provide a passage of restricted 
cross-sectional area for the upward travel of air to be 
heated over the heated front wall of the casing, said re 
stricted passage terminating adjacent to the heated air 
outlet openings in the top wall of the casing. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1,701,203 Fry -------------------- Feb. 5, 1929 
1,931,903 Payne ----------------- Oct. 24, 1933 
2,192,920 Linch ----------------- Mar. 2, 1940 
2,353,244 Kester ----------------- July 11, 1944 
2,631,580 Beck ------------------ Mar. 17, 1953 

FOREIGN PATENTS 
27,380 Great Britain ---------------- of 1906 


