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FLUSH-MOUNTABLE, SELF-COOLING 
GAS-FIRED HEATER 

BACKGROUND OF THE INVENTION 

This invention relates generally to radiant heaters, 
and more specifically concerns the use of self cooling 
radiant heater structure for highly efficient infrared 
heating. Apparatus embodying the invention is particu 
larly suited to infrared heaters of the type requiring 
protection from wind and rain and also those heaters 
requiring recessing in a combustible ceiling or wall in 
such a manner that the heater may be safely operated 
without causing a fire hazard condition. 

In the past, ceramic plate type gas infrared heaters 
have been used for space heating and in process heat 
ing environments. Such burners and heaters using these 
burners have been considered highly advantageous be 
cause they emit infrared radiant energy at a high tem 
perature level; however, gas operated units as well as 
electric units suffer a disadvantage when exposed to 
wind and water which can disrupt the operation of the 
heating element and cause a reduced flame efficiency 
or burner outage. The exposed heating element type 
infrared heater is generally the most efficient because 
it radiates energy directly from the heating element to 
the object to be warmed. As explained, use of such a 
heating element under windy conditions cause a reduc 
tion in the radiant output. Further, a portion of the heat 
from the heating element travels upward by convection 
necessitating the heater to be placed a considerable dis 
tance below combustible material to minimize the fire 
hazard. This requirement has not been considered gen 
erally acceptable to the architect who considers the 
aesthetics of the building, and often times would prefer 
to see such heating devices installed flush to a ceiling 
rather than hanging a distance of two or three feet be 
low. 

SUMMARY OF THE INVENTION 
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It is a major object of the invention to provide self 40 
cooling heating apparatus overcoming the above disad 
vantages. 

Basically, the apparatus comprises a heat generator 
to produce frontwardly directed infrared radiation; 
and, means including a case for the generator, and 
forming a cooling air flow path or paths extending 
within the case and about the generator for directing 
the cooling air to discharge frontwardly and tending to 
draw hot gas away from the front side of the generator. 
As will be seen, the heat generator may comprise a gas 
burner or an electrically energized heating element, 
and a blower may be carried by the case for supplying 
a stream of cooling air to he described flow path or 
paths. 
Further, the case may define a frontwardly opening 

recess at the front side of the heat generator, there 
being panel structure, as for example frontwardly di 
verging reflector panels, facing the recess at the side or 
sides thereof, the panel or panels forming a discharge 
opening or multiple openings for directing the cooling 
air to discharge in a forwardly and laterally angled di 
rection across the front of the recess. Typically, oppo 
sitely directed discharge cooling air streams impinge 
frontwardly of the heating element to draw hot gas 
away from the latter preventing hot gas build-up and 
thereby minimizing the fire hazard. The pressurized air 
from the blower may optionally be used to power air 
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2 
into the burner to increase its burning rate or the 
burner can also operate by low pressure injection of air 
into the gas stream by the gas pressure itself. In the 
electric version, the blower may be used to cool the en 
closing casing and eject the heated air away from the 
area of the electric heating element maintaining the 
casing at a relatively low temperature. 
The air pressure from the blower therefore serves a 

multipurpose, in that such air cools the casing or cabi 
net in which the burner or heating element is located, 
and it also ejects the hot gases away from the unit, as 
these gases must be drawn away from the heating ele 
ment so that newly combusted gases can burn properly. 
The jets of air discharging from the heater function as 
an anti-wind force to oppose drafts and winds from the 
outdoor weather conditions. This serves to prevent out 
side wind from reaching the heating element itself in 
that the pressurized jets of air from the blower push 
away from the element outside air pressure and cuase 
a steady state burning condition or atmosphere to sur 
round the heating element itself. An additional use of 
blower assembly is to supply pressurized air to the inlet 
of the burner enabling burning of gas at a higher rate 
and at a more intense temperature than would be oth 
erwise possible under normal low pressure gas injec 
tion. 
While the exposed flame type ceramic infrared 

heater has been marketed in this country for approxi 
mately two decades, to date no heater of this design has 
apparently been able to meet the national certification 
requirements of the American Gas Association. These 
requirements state that the appliance must operate 
without burner flame outage in a 15 mile an hour wind 
and that it must ignite at that wind velocity. Because 
the latter would normally draw the flame off an ex 
posed flame type ceramic surface, no exposed flame 
type appliance has previously been able to pass these 
requirements. By the use of the opposing air jets ema 
nating from the heating unit described herein, an anti 
wind force is created, acting against the exposure to 
outdoor wind conditions which protects the exposed 
flame atmosphere from the ravaging effects of outdoor 
wind. The disclosed device has been tested and found 
to offer a surprisingly successful solution to the prob 
lem of operating an exposed flame type ceramic infra 
red heater in wind velocities well exceeding 15 miles an 
hour. Further, the jets of air discharging from the unit 
are most useful prior to discharge in cooling the enclos 
ing cabinet as well as in pressurizing the actual burner 
inlet. All of the air so used can be discharged in such 
a manner as to oppose outdoor wind conditions as well 
as enable the appliance to be recessed in a ceiling with 
only the radiant surface exposed for heating by radia 
tion downward. 

In order to burn the combustible gases in a gas oper 
ated unit, at least 100 percent of the air required for 
complete combustion must be introduced as primary 
air. The heating capacity of a given area of ceramic sur 
face can be greatly increased by introducing a greater 
supply of air and gas through the inlet mixing chamber 
with pressurized air. Even though this device can be op 
erated with unpressurized inlet burner air, the addition 
of air pressure to the inlet side of a gas burner does 
allow for an increased volume of gas to be burned with 
the resulting of higher radiant surface temperature of 
the ceramics. Inasmuch as the efficiency of the heating 
unit increases in a relationship to the fourth power of 
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its absolute temperature, such an increase in surface 
temperature is highly beneficial to increased operating 
efficiency of the burner itself. 
These and other objects and advantages of the inven 

tion as well as the details of illustrative embodiments, 
will be more fully understood from the following de 
tailed descriptions of the drawings, in which: 

DRAWING DESCRIPTION 
FIG. 1 is a perspective showing of an installation of 

one heating unit incorporating the invention; 
FIG. 2 is a sectional side view taken along lines 2-2 

of FIG. 1; 
FIG. 3 shows the bottom view taken on line 3-3 of 

FIG. 2; 
FIG. 4 is a section taken on line 4-4 of FIG. 2; and 

FIG. 5 is a view like FIG. 4, but showing a modified 
form of the invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
Referring first to FIGS. 1 - 4, heat radiating appara 

tus embodying the invention includes a heat generator 
to produce frontwardly directed infrared radiation, one 
such generator comprising a gas burner 10. The latter 
may for example receive a gas air mixture into the mix 
ing chamber 11 via a mixer tube 12, air and gas enter 
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ing that tube via air inlet 13 and gas inlet 14, respec 
tively. A gas inlet control valve is shown at 15 control 
ling gas flow to inlet 14 via tubing 16 and pressure regu 
lating means 17. The gas-air mixture is distributed 
along the length of the burner as by means of an inter 
nal baffle 18 within which the burner is received. The 
opposite side panels 18a of the elongated baffle contain 
a lengthwise series of perforations or outlet openings 
19 passing the mixture into the elongated chamber 20 
passed between panels 21 and 18a. This structure al 
lows the gas-air mixture to be substantially uniformly 
distributed along the length of chamber 20 and to the 
rear side of ported ceramic plaques 22, which are also 
part of the heat generator structure, and may be con 
sidered to define a burner head. 
The plaques may be supported in series as seen in 

FIGS. 2 and 4 between panels 21, fasteners 23 extend 
ing between the latter providing clamping force. The 
gas-air mixture escapes to the front side of the plaques 
via a multiplicity of burner through ports 24. Typically, 
the ports may be less than one-sixteenth inch in diame 
ter, there normally being more than 150 such ports per 
square inch of burner head surface. The thickness of 
the plaques may in general be between one-fourth and 
three-fourths inch. 
The gas-air mixture may be ignited at the front sur 

face of the plaques by a spark igniter or pilot indicated 
at 25, when gas inlet control valve 15 is open. The re 
sultant flames lie very close and over to the front sur 
faces of the plaques, and typically do not project more 
than one-fourth inch from such surfaces. Accordingly, 
the latter are typically heated to a glowing condition in 
the temperature range 1,500 to 1,800 F. The radiant 
surface at this temperature emits heat rays traveling at 
the speed of light pursuant to a highly efficient heat 
transfer rate according to the Stephen-Boltzman radia 
tion formula, that formula specifies that the rate of ra 
diation is directly proportional to the fourth power of 
the absolute temperature difference between the radi 
ating surface and the receiving surface. Reflectors or 
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4 
panels 26 are used to direct the heat rays forwardly in 
a fixed pattern and to concentrate the heat rays within 
the desired pattern. A stainless steel or Inconel metal 
screen 27 having at least 50 percent open area can be 
used directly in front of the glowing ceramic plaques 
with a spacing of one-fourth to 1 inch away from the 
plaques. The effect of the screen is to increase the radi 
ation efficiency of the ceramic plaques themselves by 
causing a re-radiation of heat energy back to the sur 
face of the plaques, intensifying their surface tempera 
ture and thus increasing the overall efficiency of radia 
tion. The Inconel or metal screen device can be option 
ally used. 

In accordance with an important aspect of the inven 
tion, means including a case for the heat generator is 
provided, to form a cooling air flow path extending 
within the case and about the heat generator for direct 
ing cooling air to discharge frontwardly of the genera 
tor. The construction is such that the frontward dis 
charge of cooling air tends to draw hot gas (such as air) 
directly at the front of the generator forwardly away 
from the generator, preventing overheating of the 
equipment. In the FIG. 1 - 4 example, a box-like elon 
gated case is defined by side walls 28, rear wall 29, op 
posite inner end walls 30 and 31, and outer end walls 
32 and 33. Insulative lining for the walls may be pro 
vided as at 28a and 29a. The case may be set into a re 
cess formed by a building wall or ceiling and receiving 
the major extend of the case, as in the drawings. For ex 
ample, wooden structure 36 associated with the build 
ing wall or ceiling may define a recess 37 receiving the 
case, and without danger of overheating due to the 
novel construction of the apparatus. FIG. 1 shows the 
apparatus built into the ceiling 38 of an outdoor eating 
establishment. 
A blower or fan assembly 40 is driven by a motor 41 

to discharge pressurized cooling air to circulate via 
flow paths at 42 between the outer case as described 
and the interior surfaces of the reflector panels 26. The 
reflectors can be of one-piece U-shaped construction 
as shown so as to totally protect the burner flames from 
any stray air currents. The air thus introduced between 
the casing and the reflector is normally at ambient tem 
perature and will minimize any rise in temperature of 
the case which might otherwise occur due to the heated 
gases exhausting from the surface of the burner as well 
as heat conducted from the reflectors 26. The circulat 
ing air exits near the outer edges of the reflectors 
through a series of perforations or holes 43 which are 
adjacent to the discharge bottom or outer surface 44 of 
the heating unit. It should be noted that the discharged 
air jets 45 are directed downwardly and away from the 
heating unit at such an angle as to draw the hot com 
busted gases 210 downward and away from the burner 
and recess 46 formed between panels 26, and with such 
velocity that the hot gases will mix with the discharged 
air jets as the mixture is carried a foot or more away 
from the heater and the surrounding possibly combusti 
ble ceiling 38. In this regard, national standards appli 
cable to heaters require that a combustible surface may 
not reach a temperature exceeding 90°F above that of 
the surrounding room air. 
To provide increased safety in operation of the appli 

ance, a limit control 48 may be installed to shut off the 
gas valve 17 to the burner should the blower fail to op 
erate, or should the motor burn out. Such a limit con 
trol may operate to shut off the burner within a few sec-. 
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onds after it has ignited if there if no air supply to cool 
the cabinet. An air opening 49 can be made in the case 
inner end wall 31 so that some pressurized air may be 
used to pressurize the control compartment 50. Such 
air can then flow to the air inlet 13 of the mixer tube 
12 causing a pressurized mixture of air with gas. Note 
that this pressurized mixture exits from the ported ce 
ramic plaques 22 and becomes discharged between the 
outwardly diverging reflectors 26, and therefore can 
be ejected from the appliance by means of the dis 
charge air jets 45. Normally gas pressure is delivered 
from the gas mains in the pressure range of 3 to 9 
inches of water column. This gas pressure is sufficient 
to inject a good volume of air into the mixer tube 12 by 
virtue of the normal gas pressure alone. However, the 
burning rate at the burner ports 24 can be increased by 
using a portion of the pressurized air just described to 
increase the flow of air with the use of a larger mea 
sured portion of gas, resulting in an increased surface 
temperature of the exterior surface of the ported ce 
ramic plaques 22. If the burner mixer tube is not pres 
surized, an air opening can be formed in wall 52 to 
being air through the control compartment 50 to the 
mixer air inlet 13. If pressurized air is utilized through 
air openings 49, then no inlet air openings in wall 52 
would be required. 
The modification in F.G. 5 illustrates electric heatin 

elements 53 which can be used in place of the de 
scribed gas burner, the remainder of the appliance con 
struction remaining the same. There exists a good mea 
sure advantage to the use of the pressurized blower 
with an electric heating element to prevent outside 
winds from blowing against the electric heating ele 
ment and cooling the temperature of the latter. It will 
be recalled that any lowering of the surface tempera 
ture of the heating element will greatly reduce the effi 
ciency of the heating apparatus. The anti-wind force of 
the discharge air jets 45 serves also to minimize air ve 
locity in the area adjacent to the burner flames de 
scribed above, or the area of the electric heating ele 
ments 53. Further, some convected heat is created by 
the electric heating elements, which must be removed 
by the blower to maintain the temperature of the cabi 
net sufficiently low that it will not create a fire hazard 
to the adjacent possibly combustible surfaces 38. 

It will be appreciated that this invention provides a 
device which prevents a reduction in the radiant effi 
ciency of a heating element due to indoor or outdoor 
wind or breeze conditions in the area of the heating 
unit. It should be noted that the basic design permits 
the cabinet top sides, and ends to be entirely sealed and 
thus provides complete protection against the elements 
such as rain entering the unit from its top side when in 
stalled as shown. It should be further noted that no vent 
or venting system is required above the heating unit, as 
all combusted gases and circulating heat are ejected 
downward and away from the unit itself. This construc 
tion enables the entire cabinet to be recessed in com 
bustible material with only the heater face exposed to 
view. A flanged surface can be attached to the periph 
ery of the bottom of the heating unit when the unit is 
recessed in a ceiling with only the heaterface exposed. 
If it is desired to install the unit with the cabinet top 
against or in contact with a combustible ceiling, the 
flanged surface could be removed from the heater. 
Blower air inlet openings 55 may be provided for the 

introduction of cooling room temperature air. An elec 
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6 
trical inlet 56 and a gas inlet may be installed in the 
control compartment through the cabinet wall portion 
58. 

I claim: 
1. In heat radiating apparatus, the combination com 

prising 
a. a heat generator including a fuel gas burner to pro 
duce downwardly directed infrared radiation, the 
burner facing downwardly and comprising ceramic 
structure defining a large number of relatively 
small through ports communicating between the 
rear and front sides of the burner to pass the gas-air 
mixture for controlled combustion at the front side 
of the burner, 

b. means including a case for said generator, and 
forming a cooling air flow path extending within 
the case and about the generator for directing the 
cooling air to discharge frontwardly, and down 
wardly of the generator, the case defining a front 
wardly opening recess at the front side of the 
burner and said means including panel structure 
facing said recess at the lateral side thereof and 
forming at least one discharge opening directing 
said cooling air to discharge in a downwardly and 
laterally angled direction across the front of the re 
cess, and 

c. a blowing device carried by the case for supplying 
a stream of cooling air to the flow path to discharge 
downwardly at the front of the recess with suffi 
cient velocity to carry hot exhaust gases down 
wardly away from the burner. 

2. The combination of claim 1 wherein said distribu 
tor includes a mixer tube extending generally parallel 
to said ceramic structure, and baffle means extending 
between the tube and ceramic structure and containing 
ports spaced lengthwise of the tube to pass the mixture 
to said rear side of the ceramic structure. 
3. The combination of claim 1 wherein said panel 

structure includes a pair of panels extending down 
wardly in diverging relation away from Zones at oppo 
site sides of the burner, each panel forming multiple 
cooling air discharge openings, as defined, and at later 
ally opposed locations so that discharged cooling air 
streams impinge forwardly and downwardly of the heat 
generator. 

4. The combination of claim 3 wherein said case and 
burner are longitudinally elongated, and the blower is 
located endwise of the burner. 

5. The combination of claim 4 wherein the heat gen 
erator includes a gas-air mixture distributor at the rear 
of the burner with a gas-air mixture inlet at the end of 
the case opposite the blower. 

6. The combination of claim 1 including a metallic 
screen closely spaced from the burner at the front side 
thereof to pass heat radiation forwardly and to become 
heated by the burner and re-radiate heat back to the 
burner for intensifying the burner surface temperature. 

7. The combination of claim 1 including a building 
wall forming a recess receiving the major extent of the 
case with the burner exposed to the front exterior of 
the building wall. 

8. The combination of claim 1 including a path for 
communicating pressurized air from the blower to the 
gas burner inlet. 

k sk k ..., xk k 
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