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FORCED AR, FLOW AIR HEATING FURNACE . 
Paul Mueller, Springfield, Mo., assignor to Paul 
Mueller Company, Springfield, Mo., a corporas'. 
tion of Missouri 
Application May 13, 1950, Serial No. 1615 

(C. 126-110). 1. Cairns. 

This invention relates to space heaters and 
more particularly to that type of unit heaters 
which may be mounted in a suspended position 
in Such enclosed spaces as factories, Warehouses, 
garageS or the like. 
An object of the invention is to provide a unit 

type heater which may be fired by gas or oil and 
SO arranged as to be compact in design, economi 
cally manufactured and efficient in heat transfer 
so that it may be operated With a relatively low 
fuel consumption, for a relatively high heat. Out 
put. 
Another object of the invention is to provide a . 

heater of the type mentioned in which the burner 
element discharges through the hub or axially of 
an axial flow fan arranged to move the air stream 
linealy along the outer wall of the combustion 
chamber, and through the heat eXchanger, which 
is formed as an extension of the combustion 
chamber. There is thus provided a heating ap 
paratus which has a high heating efficiency, and 
in which there is substantial unifornity and dis 
tribution of the heated gas throughout the length. 
of the unit. 
More particularly, the invention provides a 

heater, which includes at one end a burner fired 
by gas or oil, the nozzle of which discharges into 
a combustion chamber in axial alignment With 
the burner nozzle, and with the axis of a fan 
blower. which impels the air stream. The heat 
exchanger of the apparatus is arranged in linear 
extension of the combustion chamber and is en 
cased within a spaced wall forming the annular 
air chamber so arranged as to cause the air 
stream to be impelled through the apparatus in 
heat exchange relationship with the outer Wall 
of the combustion chamber and of the gaS Con 
duit section of the heat exchanger. Thus there 
is provided means for impelling the air stream in 
an out-of-contact relationship forwardly through 
the entire length of the heater. The air cham 
ber discharges into the Space to be heated, SO 
that advantage in heating efficiency is taken of 
the heat transfer by convection heating through 
the discharge of the heated air from the forward 
end of the heater. 
Further detailed advantages of the construc 

tion will be apparent from the following descrip 
tion taken in connection. With the acCOIpanying 
drawing, in which: 
Fig.1 is a side elevation of the apparatus with 

parts broken away in order to illustrate certain 
details of the structure of the apparatus; 

Fig. 2 is a vertical section through the rear por 
tion of the apparatus for better illustration of 
the burner, the blower element and a part of the 
combustion chamber; 

Fig. 3 is a rear end elevation of the apparatus; 
Fig. 4 is a horizontal section taken substantially 

on the line 4-4 of Fig. 1; and 
Fig. 5 is a cross section taken Substantially on 

the line 5-5 of Fig.1. 
In the embodiment of the invention illustrated 
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2 
in the drawing the elements of the apparatus are: 
encased in an outer shell to of cylindrical form. 
At the forward end of the casing. If Othere is a 
cone-shaped extension fl. constituting a header 
into which may be connected a heated air dis 
charge nozzle. 2 or a plurality of nozzles: (not 
shown) may be connected into the header if de 
sired for additional direct discharge and distribu 
tion of the heated air stream into the space to 
be heated. 
The elongated cylindrical form of the appara 

tus adapts it to be suspended in the space to be 
heated although it will be understood that it 
may be otherwise mounted. 
In order to provide, however, for the suspen 

Sion of the apparatus from the ceilings of the 
building Space in which it may be used, a sus 
peasion means for the unit will be later.de. 
Scribed, 
The outer flange 2 of the fan inlet ring 20 is: 

fitted into the rearward end of the shell O. The 
form of the fan inlet ring 20 and its location pro 
vide a funnel-shaped intake for air to be impelled 
through the heated air conduit, which surrounds. 
the combustion chamber and the inner or gas 
Section of the heat exchanger. 
The burner element of the apparatus is located 

externally of the rear end of the casing 0. The 
burner may be of any desired type, and the hous 
ing of the element is indicated on the drawing: 
by the letter B. 
The burner is mounted in such a manner that 

the nozzle extends coaxially of the casing 0, so 
that it discharges directly into the center of the 
Chamber Constituting the combustion chamber. . 
The Support for the burner is a bracket which 

comprises a more or less L-shaped plate having 
an upper horizontal section 23 and a vertically 
disposed section 24, the lower end of which sec. 
tion 24 connects with a sleeve, 25, which has 
Spaced ears 26 formed thereon. The lower edge 
of the bracket section 24 is positioned between 
the ears and is removably connected therewith by 
bolts 27, which pass through the ears and 
through an opening in the lower margin of the 
plate section 24. The upper edge of the hori 
ZOntal Section 23 of the bracket may have an ear 
28 formed thereon in order to provide for a con 
nection. With a suspension rod indicated at 29. 
The burner nozzle 22 is mounted through the 

sleeve 25 and is thereby supported. 
The sleeve 25 also constitutes a bearing mem 

ber for a fan. The fan structure includes a hub 
member 30, which is mounted on the sleeve 25 
by an anti-friction bearing 3?. A series of radial 
blades. 32 are carried by the hub, and so ar 
ranged as to impel the air stream forwardly in a 
lineal direction. 
The fan is driven by a motor M which is sup 

ported on a mounting plate 35 carried by the 
upper Wall of the bracket. 23-24. The base of 
the motor is adjustable, providing for belt ten 
Sionings by bolts 36, 
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The motor shaft has mounted thereon a pulley 

37. The hub 30 of the fan has connected there 
to a pulley 38. A belt connection 39 between said . . . 

to the exterior of the Wall 45 of the combustion pulleys, and which extends through a slot in the 
outer shell fo, serves as a power, drive for said 
fan. 
The inner end of the sleeve 25 is formed to pro 

vide an annular flange 40 which is bolted to a 
head plate 4f of the outer casing of the con 
bustion chamber by bolts 42. The inner end of 
the burner nozzle extends through the head plate 
4f, and discharges into the combustion chamber 
so that the combustible gas mixture travels for 
Wardly through the combustion chamber in a 
linear direction. 
The combustion chamber includes an outer 

cylindrical wall 45 formed integrally with the 
head plate 4, and an inner cylindrical wall 46, 
the rear end of which is spaced from the head 
plate 4?. 
The inner wall 46 is formed from a heat re 

sistant material such as stainless steel, so that 
the outer wall 45 is protected from the high heat 
of the gas flane. 

It will be noted that since the burner dis 
charges along the axis of the combustion chamber 
that the impingement of the hot flame directly 
against the walls is minimized, and that thereby 
hot spots will not develop, but that the heat 
transfer from the combustion zone of the heater 
to the air chamber around the combustion chan 
ber is efficiently provided for. 
The forward end of the combustion chamber 

connects into a series of tubes which terminates 
near the forward end of the heater unit, and is 
of a substantial length to provide for the travel 
of the hot gases in heat exchange relation with 
the outer annular chamber through which the 
air stream is forced by the blower. 
The design of the heat exchanger per Se is not 

a part of the present invention, but a satisfactory 
form thereof has been indicated in the drawing. 
The inner element through which the hot gases 

move comprises a generally cylindrical Wall 50, 
which opens into a series of radial tubes, which 
project into the air conduit. A cylindrical Wall 
5 spaced from the wall 50 provides the outer 
wall of the air conduit of the heat exchanger. 
Since the air stream traverses the surface of the 
tubes through which the heated gases move for 
wardly into a header at the forward end of the 
inner element of the heat eXchanger, there is 
provided a substantial length of travel of the air 
stream with the heat exchange Surface of the 
tubes through which the heated gases are re- i. 
quired to travel, thus efficiently heating the air 
before it discharges into the Space to be heated. 
A vent pipe 53 is provided at the forward end 

of the gas section of the heat exchanger to evacu 
ate the gas stream after it has traversed the C 
length of the gas conduit Section of the heat 
exchanger. 

It is to be understood that the air stream dis 
charges into the section of the casing and is 
forced outwardly through the nozzle 2. 
The heater is designed in Such a manner as 

to be conveniently assembled by providing Sup 
ports and connections for the several elements in 
their proper relationship, as well as providing 
means for the installation of the unit preferably 
in suspension as heretofore mentioned. 

In order to provide a passage in front of the 
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bustion chamber where it joins the header plate 
4 by a series of spaced metal straps 60, which 
may be welded to the margin of the plate 20 and 

chamber. This provides for an air Space for 
wardly of the fan, which connects into the air 
chamber around the combustion chamber. 
The outer wall of the combustion chamber is 

Supported in Spaced relationship and to the outer 
shell by a radial Series of rods 6A, as indicated in 
Fig. 5 of the drawing. 
In order to provide for mounting the heater in 

Suspension, a Series of longitudinally spaced ring 
members 62 are welded, or otherwise secured to 
the inner Wall of Outer Casing . Welded or 
otherwise attached to each of Said rings, are 
hanger clips 63 which project outwardly through 
slots 64 provided in casing 0. 
In order to give strength to the Support of the 

various elements by the rods 6, it is preferred to. 
mount them. So that their Outer extremities are 
connected to the inner wall of the rear ring 62, 
as has been indicated particularly in Fig. 5. 

In Fig. 1 there are indicated at 65 suspension 
rods, which have hooks formed at their lower end 
to engage into the openings in the hanger clips 63. 

it will now appear from the foregoing descrip 
tion that there is provided a heater unit that 
accomplishes the objectives as set out in the fore 
going part of this specification. 
While I have described in detail certain of the 

structure, it should be understood that the in 
vention is not limited except as expressed in the 
Ciaims. 
What is claimed is: 
1. In a heater of the kind described, a cylin 

drical combustion chamber, a burner unit having 
a nozzle discharging linearly into Said chamber, 
a casing surrounding and Spaced from said com 
bustion chamber and providing an annular air 
chamber around said 'combustion chamber, the 
casing having an air inlet positioned to admit 
external air to said air chamber at the same end, 
as said nozzle and being further provided with 
an outlet, and a fan mounted for rotation on 
and Supported by said nozzle to impel an air 
strean through said air chamber. 

2. In a heater of the kind described, a cylin 
drical combustion chamber, a burner unit having 
a nozzle discharging linearly into Said chamber, 
a casing surrounding and Spaced from said com 
bustion chamber and providing an annular air 
chamber around Said combustion chamber, the 
casing having an air inlet positioned to admit 
external air to said air chamber at the same end 
aS Said nozzle and being further provided with . 
an outlet, a fan mounted for rotation on and sup- - , 

fan so that the air stream will enter the heated 
air conduit, the forward end of the air inlet ring 
2O is connected with the outer Wall 45 of the Com 75 

ported by Said nozzle to impel an air stream . 
through said air chamber, and a heat exchanger 
positioned for Wardly of said combustion chamber. 
including a gas chamber in heat exchange rela 
tion with the air chamber. 

3. In a heater of the kind described, a tubular 
structure constituting a combustion chamber, a 
burner unit having a nozzle discharging linearly . 
into Said chamber along the axis thereof, a tubu 
lar casing Spaced from and around said combus 
tion chamber forming an air chamber outside the 
combustion chamber, the casing having an air 
inlet to admit external air at the same end of said 
air chamber as said nozzle and being further 
provided With an outlet, and a fan mounted for 
rotation on and Supported by said nozzle to im 
pel an air stream through said air chamber. - 
-4. In a heater of the kind described, a tubular 
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structure constituting a combustion chamber, a 
burner unit having a nozzle discharging linearly 
into Said chamber along the axis thereof, a tubul 
lar casing spaced from and around said combus 
tion chamber forming an air chamber outside the 
combustion chamber, the casing having an air 
inlet to admit external air at the same end of 
said air chamber as said nozzle and being further 
provided with an outlet, a fan mounted for rota 
tion on and supported by said nozzle to impel 
an air stream through said air chamber, a heat 
exchanger formed as an extension of said com 
bustion chamber and within said air chamber in 
heat exchange relation thereto. 

5. A heater of the class described, including 
an outer elongated casing, an inner elongated 
casing of less cross section than said outer casing 
having a header closing the inner end thereof, 
Supporting means to maintain said casing in 
spaced relationship and thereby to form an outer 
air chamber having an inlet and an outlet around 
the inner casing, a burner unit having a nozzle 
entering through said header to said inner cas 
ing, an air inlet ring fitted into the inner end 
of said outer casing at the same end as said 
nozzle constituting the air inlet to said air cham 
ber, and a fan mounted within said inlet and 
Supported by said nozzle arranged to impel an 
air stream longitudinally through said air cham 
ber in heat exchange relationship with the wall 
of said inner casing. 

6. A heater of the class described, including 
an outer elongated casing, an inner elongated 
casing of less cross section than said outer casing 
having a header closing the inner end thereof : 
mounted within said outer casing, the space be 
tween said casings forming an air chamber hav 
ing an inlet and an outlet and said inner casing 
constituting a combustion chamber, a burner 
unit having a nozzle entering through said 
header to said combustion chamber, an air inlet 
ring fitted into the inner end of said outer cas 
ing at the same end as said nozzle constituting 
an air inlet passage to said air chamber, and a 
fan mounted within said inlet and supported by 
Said nozzle arranged to impel an air stream 
longitudinally through said air chamber in heat 
exchange relationship with the wall of said inner 
casing. 

7. A heater of the class described, including 
an outer elongated casing, an inner elongated 
Casing of less cross Section than said outer cas 
ing having a header closing the inner end 
thereof, said casings being in spaced relationship 
and thereby to form an outer air chamber 
around the inner casing and a combustion cham 
ber, a burner unit having a nozzle entering 
through said header to said inner casing, the 
outer casing having an air inlet at the end of 
said outer casing to admit an air stream to said 
air chamber at the same end as said nozzle and 
being further provided with an outlet, and a fan 
mounted within said inlet and supported by said 
nozzle arranged to impel an air stream longitudi 
nally through said air chamber in heat exchange 
relationship with the Wall of said inner Casing. 

8. In a heater of the class described, the com 
bination of means for forming a combustion 
chamber comprising inner and outer elongated 
tubular members arranged concentrically, a 
tubular outer casing spaced from said combus 
tion chamber to provide an annular air passage 
in heat exchange relationship throughout the 
length of said combustion chamber, one end of 
said air passage having an air inlet at one end 
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6 
thereof and the other end having an air outlet, 
a burner unit having a tubular nozzle discharg 
ing into Said combustion chamber adjacent the 
air inlet end axially thereof, and a fan having 
a hub member mounted for rotation on said 
nozzle, said hub member carrying radial blades 
to impel an air stream through said air passage. 

9. In a heater of the class described, the com 
bination of means for forming a combustion 
chamber comprising inner and outer elongated 
tubular members arranged concentrically, a tubul 
lar Outer casing spaced from said combustion 
chamber to provide an annular air passage in 
heat exchange relationship throughout the 
length of said combustion chamber one end of 
Said air paSSage having an air inlet at One end 
thereof and the other end having an air outlet, 
means Supporting Said tubular members in spaced 
Concentric relation, a burner unit having a tubu 
lar nozzle discharging into Said combustion cham 
ber axially thereof adjacent said air inlet end, 
and a fan having a hub member mounted for ro 
tation on Said nozzle said hub member carrying 
radial blades to impel an air stream through 
Said air passage. 

10. In a heater of the class described, the com 
bination of means for forming a combustion 
chamber comprising inner and outer elongated 
tubular members arranged concentrically, a tubu 
lar Outer casing Spaced from said combustion 
chamber to provide an annular air passage in 
heat exchange relationship throughout the 
length of said combustion chamber one end of 
said air passage having an air inlet at one end 
thereof and the other end having an air outlet, 
a burner unit having a tubular nozzle discharging 
into Said combustion chamber axially thereof ad 
jacent said air inlet end, a fan having a hub 
member mounted on said nozzle, said hub mem 
ber carrying radial blades to impel an air stream 
through Said air passage, and supporting means 
including hanger clips adapted to support the 
heater in suspension. 

11. A furnace construction including an elon 
gated, closed, tubular combustion chamber, a 
head at One end and a flue outlet at the other, 
a tubular member connected through the head, 
and extending outwardly from the head, the 
tubular member being of a size to receive a burner 
head for directing a combustible mixture into 
the combustion chamber, a bearing outside the 
tubular member, a fan mounted on the bearing 
to rotate about the tubular member and direct 
air against the combustion chamber, casing 
means Surrounding the combustion chamber pro 
vided With an inlet at one end adjacent the burn 
er to receive the air from the fan and confine it 
around the chamber, the casing having an open 
ing at the end of the combustion chamber remote 
from the fan, for the discharge of heated air. 

PAUL MUELLER. 
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