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This invention relates to improvements in air pre 
heater and more speci?cally to improvements in air make 
up apparatus for use in building structures employing 
exhaust fans. 
The utilization of exhaust fans to maintain the air 

within a building in adequate condition requires that there 
be a suitable supply of incoming air to take the place 
of the air exhausted. The operation of exhaust fans with 
an inadequate supply of incoming air results in a nega 
tive pressure situation within the building structure or in 
leakage from the outside air into the building, making 
heating di?icult. It is therefore desirable to supply to 
areas utilizing exhaust fans a suitable quantity of pre 
heated air to maintain normal pressures within the build 
ing at a desired temperature. 

This invention contemplates the provision of an im 
proved air intake unit which is compact, has the major 
components thereof within a single housing, and is readily 
installed within a wall opening or the like of a building 
structure. 
The invention particularly‘ contemplates the provision 

of a gas ?red, pre-heater air-intake unit in which the 
housing of the unit encloses the burner and air-gas pre 
mixer and which pre-mixer is suitably direct coupled 
to the burner, both the pre-mixer and the proportioning 
valve being within the airstream passing through the unit. 

In the practice of a preferred embodiment of the 
invention a propeller type fan positioned Within an out 
let of a housing draws air through an inlet of the housing 
and propels the air through the outlet. The air outlet 
communicates with the interior of a building, the air 
of which is to be maintained heated. ' 
The housing in the usual arrangement is mounted 

on a wall of a building and the inlet to the ‘housing is 
in direct communication with the outside atmosphere. 
The fan is driven by an electric motor over which the 
air drawn through the inlet passes and the fan and motor 
shaft are preferably directly connected without inter 
mediate power transmission means. Between the fan and 
the air inlet a gas burner is positioned to heat the incom 
ing air. _ . 
The gas burner is suitably complete in a peripheral 

sense, that is, it‘is formed as' an annulus and has a 
relatively large central opening. Suitably the gas burner 
is simply a conduit having a peripheral dimension such 
that it is 'somewhat less than the overall diameter of 
the propeller fan. To provide protection for the electric 
motor, when the motor is co-axial with the fan and 
burner, a shield in the form of a duct is extended from 
the motor through the central opening of the burner. 
This arrangement-serves not only to prevent hot air 
from contacting the motor, but in addition provides a 
?ow of cool air through the duct to the motor. . 
A combustible gas-air mixture is supplied to the burne 

conduit from a pre-mixer having a centrifugal blower to 
propel the mixture under pressure throughout the burner 
conduit. ' j i 

This pre-mixer in the arrangement of this invention is 
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provided within the housing; in addition the pre-mixer is 
directly coupled to the burner. Usually it is necessary 
with such pre-mixers, to prevent burner back?re into 
the pre-mixer, to connect the outlet of the centrifugal 
blower to the burner conduit through gas diverting ba?les. 

In the present arrangement the propeller fan action 
creates in the area forwardly of the burner a pressure, 
which is low relative to the gas pressure within the con 
duit; consequently there is no tendency, either on starting 
the burner, or in general operation, for a back?re to 
the blower to occur. Further the positioning of the pre-' 
mixer within the housing and the cooling of the pre 
mixer arrangement by air passing inwardly of the hous 
ing to {the burner makes for compactness and economy 
of space. ' ' 

The burner itself is in close proximity to the fan, 
but not so close that the fan heats unduly. With most 
applications the burner is toward the air inlet from the 
fan a distance of about one-half to a full fan diameter. 
Further the burner is of somewhat smaller periphery than 
the fan, that is, about 1/3 to % of the fan dimension. 
With this arrangement, and with the fan and burner 
co-axial, the fan tips are not heated to excess; that is, 
the hottest portion of the air passing through the burner 
is in contact'with the fan well inwardly of the fan tips. 
Under such conditions the central‘ portion of the fan 
and the fan driving motor are relatively cool. : 
To operate such gas ?red apparatus‘itis customary 

to initiate the burner action at a low ?ring rate; this is 
the condition under which back?ring may occur and is 
due to the tendency for a partial vacuum to buildup 
in the conduit connecting the pr'e-mixer to the burner. 
However, with. the propeller fan of this invention pos1-‘ 
tioned forwardly or on the air'outlet side of the burner, 
the fan tends to assist the ?ow of combustible gas from 
the pre-mixer to the burner and the tendency towards 
back?re is eliminated. A ‘ _ 
The operation of the fan itself,lthe burner itself and 

the pre-mixer are conventional and customary controls 
are employed to govern system operation. > 
The improvements speci?cally contemplated by the in 

vention include: (a) the positioning of the propeller fan 
on the air outlet side of the burner; (b) the mounting 
of the fan motor co-axial. with the .fan and'burner and the 
protection of the motor from the heated air occasioned 
by the burner operation; (0) the provision of the" pre 
mixer. within the housing and in direct connectionwith 
the burner; and'(d) the inclusion of a proportioning 
valve within the housing in conjunction with the pre 
mixer. ' ' ' 

The invention will be more fully understood by ref 
erence to the following detailed description and accom 
panying drawing wherein: ._ 

Figure 1 is a perspective view, partially in section, and 
with parts broken away, illustrating the apparatus of in~ 
vention positioned on a wall of a building; - ' 

Figure 2 is a fragmentary elevational view of a por 
tion of the structure of Figure 1; and ‘ 

Figure 3 is a schematic ‘view illustrating an arrange 
ment of some components of Figure l. - 

Referring to the drawing, the numeral 1 designates a 
housing in the form of a longitudinally extending casing 
which is mounted on a wall 3 ‘of a building structure. 
The housing has an air inlet opening 5 communicating 
with the exterior of the building through the rearward 
portion of the housing indicated at 7. Forwardly in the 
housing at 9 there is provided a shutter‘in an air-outlet 
opening, which is, arranged to be opened and closed. in 
order that when the unit of invention is not‘ in operation 
cold air will not pass ‘from the atmosphere into the 
building. ~ 

Connector rods 11 provide for movement of the elite ' 
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ments of the shutter in unison and a frame 13 bounds 
the shutter. ‘Inwardly of the shutter and designated ‘by 
the numeral 15 is a propeller type fan having a circum 
ferentially extending shroud ‘17, g 
The fan is mounted on a shaft 7-19 of an electric motor 

21. Accordingly driving of the'fan by the' motor 'dravis 
air from the air inlet 5 to the outlet in which the shutter 
9 is positioned. 'The motor‘21‘is provided .with- a shield 
23 in the ‘form of la. duct which. extends .rearwardlyfrorn 
the fan towards the air inlet. This vduct is effective to 
shield the motor from radiantheat. ' ' 
An air-gas‘pre-mixer of the Centrifugal blower .type .is 

designated at 25 and driven by motor26 and isassociated 
with a proportioning valve a=rrangementl27 and .a modu 
lating motor 29. ' i i 

A gas-carrying conduit 31 is provided externally of 
the housing with a pilot solenoid valve 33, which itself 
communicates with a conduit 35. vThe numeral 39 desig 
nates a safety shuto? valve and a pressure gauge connec 
tion is indicated at 41. ’ ' ' i ‘ 

’ Through this arrangement gas may be supplied to the 
interior of the housing “through the conduit portion 31 to 
mix with the air drawn ‘in at .43. As will be .noted from 
Figures land 2 the outlet of the centrifugal blower 
arrangement is directly connected to an annular exten 
sion burner conduit 45 having burner outlets 46. The 
burner is closely positioned adjacent the ?ame ,rod 47 
and supports a pilot 49 in housing 50. ' 

‘Further, the burner, ‘as may ‘be ‘readily noted from 
Figure ,l, is annular in form and is positioned toward the 
air inlet from the fan 15. Suitably the distance between 
thejburner and fan is about one fan diameter, butshould 
be su?icient such that the fan does not become unduly 
heated. Further, the burner is slightly smaller in periph 
ery than the fan itself, so that the heated .air passing over 
the burner strikes the fan inwardly of the fan blade tips. 
The .shield or .duct23 over the motor extends rearwardly 
through the opening of the .annular burner, and ,accord 
ingly receives'cool air drawn through the outlet_5, which 
air passes over the motor 21 and maintains the motor 21 
cool. This direct connection to .the burner conduit, 
which is indicated at 51in Figures 1 and 2, ,isan impor 
tant feature, for the arrangement provides for compact 
ness and e?iciency in the apparatus. 

‘In this’ connection it is‘ to be noted that customarily 
in the initial starting of ‘the pre-mixer, the centrifugal 
action of the pre-mixer is such that the gas-air mixture 
tends to follow an upper course through the outlet con 
duitzof the pre-mixer as indicated in the zone A in Fig 
ure . 

i Thus, in the .area belowthe zone A there tends to .be 
a vacuum pressure due ..to the?ow .of gas through the 
zone A. Accordingly the .?ame .emanating from the 
burner opening '46 then normally tends to be drawn back 
into the conduit portion151, resulting in a back?re. 

In the present instance, however,‘ due to the position 
ing the centrifugal fan forwardly of the burner, the 
pressure on the fan side of the burner openings would 
always be such that the ?ame and the gases of com 
bustion which produce the ?ame would tend to-be drawn 
outwardly through the burner opening and not reversely 
into the conduit portion 51. " ' 
Referring .now to Figure v3, it will -be noted that the 

modulating motor 29 -is' in controlled relation with the 
air inlet through control rod 53. Further, the pilot '49 
has an airinletatSS providing good air mixing with the 
gas passingto the pilot from the (solenoid valve 33. ’ 

Also, as shown .in Figure-3', there is provided at 57 
a.valve.?tting and at .59 a‘pressure regulator, a main gas 
cock being indicated at '61. {The numeral 63 in Figure 
3 designates a high pressure gas cutoff, whilethe numeral 
65 indicates a low‘ pressure :gas‘ ‘cutoff-these usual at 
tanggliiéms 1159i??? .dqn'iléétéd together "through a"'1-'.;§n 
nector 67 and ‘communicating'with‘the mainline throng}; 
.8 -T-q9nn.ector e9. . . 

4 
To operate the device the fan motor is started and 

' operated in the usual manner, and then the pre-mixer 
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action is initiated. The pilot is ignited by a spark from 
a spark plug 70 (Figure l) in the conventional manner 
and occasions ignition of the gas ?owing from the pilot 
burner. The ?ame rod 47 senses the presence of the 
pilot ?ame and controls the operation of the apparatus 
thereafter, as is customary in practice, that is, by control 
of operation of the main gas valve or safety shut-off 
valve 39. However, it is to be noted that no back?ring 
occurs due to the arrangement of the components. Fur 
ther, it is to .be noted that the components remain cool 
due to their positioning. Thus the proportioning valve, 
the pre-mixer and the motor which drives the fan, all 
have a cool unit of air directed toward them from the 
inlet. Suitably at the inlet a thermostat 81 is provided. 
The inclusion of the components within the housing 

in the manner described provides for a most compact 
unit. Further, :the annular arrangement of the burner 
provides for heating the ‘air in a most e?‘icient manner 
without unduly heating the fan blades. This burner .as 
constructed is substantially rectangular, havingcurved 
corner portions for the sake of convenience in assembly. 
However, the burner could be completely circular if ,so 
desired. ‘ ’ 

It will be understood that this invention is susceptible 
to modi?cation in order to adapt it to different usages 
and conditions and accordingly, it is desired to compre 
hend such modi?cations within this invention as may 
fall within the scope of the appended claims. 
What is claimed is: 
1. .In an air supply unit, the improvementwhich ,corn 

prises the combination of a longitudinally extending cas 
ing having an air inlet rearwardly in the.,casing and an 
air outlet forwardly in the casing, a propeller type fan 
within the casing. adjacentthe air outlet-arrangedto pro, 
pel air from the air inlet throughthe casing to the air 
outlet, a gas burner conduit which is complete in _a 
peripheral sense and which lies in a plane parallel to 
that .ofsaid fan and which conduit has a central opening 
therethrough, said ,gas burner conduit having an axis 
which is coaxial with the propeller fan, and said gas 
burner conduit being spaced from the fan toward the 
air inlet, said burner conduit comprising an annular 
shaped extension conduit arranged vin the ‘interior of said 
casing and around said axis, said extension conduit being 
spaced rearwardly of said fan and toward said air inlet 
whereby ,air drawn in through said air inlet ?ows over 
said burner and is heated and ‘then propelled by said 
fan through said outlet, said extension conduit ‘having 
gas burner ports disposed outwardly of the ,said axis at 
a distance of about one-third tog?ve-sixths of the pro 
peller fan radius so that ,hot air ‘passing ‘through the 
burner is in contact .withthe fan well inwardlyof the 
fan tips, said ports of said burner fronting toward the 
fan, an electric motor connected to the fan for the driv 
ing of the fan and positioned betweenthe fan and burner 
conduit .and shielded from the heat of the burner, and 
an air gas pre-mixer directly connected to the gasburner 
conduit rearwardly of the burner conduit toward the air 
inlet for feeding a combustible mixture to the burner 
conduit. 

.2. Inan air supply unit, thecombination of a longi 
tudinally extending casing havingan air inlet rearwardly 
in the casing and‘an air outlet forwardly in the casing, 
a propeller'fan within the casing adjacent the air outlet 
arranged to propel air th'roughtthe casing fromthe inlet 
to the said air outlet, a gas burner disposed between 
the fan and air inlet and over which air ?ows and is 
heated by said gas burner in the passage of .air from 
the inlet to the ‘fan and outlet, said gas burner compris 
ing an annular ‘shaped extension conduit arranged in the 
interior of said casing and spaced rearwardly of .said 
fan toward said air inlet, whereby air drawn in through 
said air inlet ?ows over said burner and is heated and 
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then propelled by said fan through said outlet, said 
burner having gas burner ports fronting toward the said 
propeller fan, means for driving said propeller fan, an 
air-gas pre-mixer in the casing directly connected to the 
gas burner for feeding a combustible mixture to the gas 
burner, said pre-mixer being positioned rearwardly of 
the burner toward the air inlet so that air ?owing to 
the fan and outlet from the inlet ?ows over said pre 
mixer, and means for driving said pre-mixer. 

3. In an air supply unit, the combination of a longi 
tudinally extending casing having an air inlet rearwardly 
.in the casing and an air outlet forwardly in the casing, 
a propeller fan comprising a hub and attached fan blades 
within the casing adjacent the air outlet arranged to 
propel air through the casing from the inlet to the said 
air outlet, a gas burner disposed between the fan and 
air inlet and over which air ?ows and is heated by said 
burner in the passage of air from the inlet to the fan 
and outlet, said gas burner comprising an extension con 
duit which is circled about in said casing rearwardly of 
said fan, said burner conduit being spaced between said 
fan and said air inlet, whereby air passing over the 
burner conduit is heated and strikes said fan inwardly 
of the tips of said fan blades, said burner conduit hav 
ing ports fronting toward the said propeller fan, means 
for driving said propeller fan, an air-gas pre-mixer in 
the casing directly connected to the gas burner for feed 
ing a combustible mixture to the gas burner, said pre 
mixer being positioned rearwardly of the burner toward 
the air inlet so that air ?owing to the fan and outlet 
from the inlet ?ows over said pre-mixer, and means with 
in the casing rearwardly of the burner toward the air 
inlet for driving said air-gas pro-mixer. 

4. In an air supply unit for providing make-up air 
to within a building, in combination, a longitudinally 
extending casing having an air inlet rearwardly in the 
casing and an air outlet forwardly in the casing, a pro 
peller type fan within the casing forwardly adjacent the 
air outlet arranged to propel air through the casing from 
the air inlet to the said air outlet, a gas burner conduit 

10 

15 

20 

25 

30 

35 

40 

6 
which is circled about within said casing rearwardly of 
the fan and forwardly of said air inlet, said encircled 
burner conduit lying in a plane substantially parallel 
to a plane in which said propeller type fan lies, said 
burner conduit having a central axial opening there 
through and also having a plurality of ports fronting on 
said fan, an electric motor in said casing substantially 
co-axial with the fan and burner conduit, said electric 
motor being connected with said fan for driving of the 
fan and said electric motor having a shield therearound 
in the form of a duct extending from forwardly of the 
burner conduit toward the air inlet rearwardly through 
the said central axial opening beyond the said burner 
conduit toward said air inlet, a gas-air pre-mixer within 
the casing on the air inlet side of the burner conduit 
and directly connected to the burner conduit for feeding 
a combustible mixture to the burner conduit, a propor 
tioning valve within the casing on the air inlet side of 
a combustible mixture to said pre-mixer, and an electric 
motor in the casing for driving said pre-mixer, said latter 
the burner connected with said pre-mixer for supplying 
motor being positioned on the air inlet side of said 
burner conduit and over which latter said electric motor 
air flows in passage to said burner conduit and air outlet. 
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