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This invention relates to air heaters, and more. 
particularly to those of a down draft type. 

It has for one of its objects to improve gener 
ally. heaters of this character so as to secure high 
efficiency and fuel economy in operation. 
An important, object is to provide a practical 

and highly efficient, down draft, circulatory air 
heater operating with minimum fuel consump 
tion to be of maximum heating benefit in a room 
or other space to be heated. 
Other particular and important objects and 

advantages to be attained Will appear more fully 
in the following, detailed description of an ap 
paratus embodying a practical adaptation of the 
invention." 
An illustrative but non-limiting embodiment 

of the invention is disclosed in the accompanying 
drawings, in which: 

Figure it is a view partly inside elevation and 
partly invertical section of a complete assembly 
of apparatus in accordance With the invention; 

Figure 2 is a horizontal section taken on line 
2-2 of Figure 1; 

Figure 3 is a detailed sectional view, and on 
an enlarged scale, illustrating a practical form 
and arrangement of fuel burner; and 

Figure 4 is a fragmentary view illustrating a 
modified arrangement of air blower fan and asso 
ciated partS. 

Referring now to the drawings in detail, the 
numeral 5 designates the base portion of an air 
heating Unit which is nouated on the floor 6. 
Mounted on the base 5 is a vertical, generally 
cylindrical, hollow shell constituting a com 
bined combustion and air heating chamber. This 
lupright cylinder 7 is closed at its upper end by a 
conical cover or top. element 7" and the combined. 
combustion and heating chamber thus provided 
is closed throughout the extent thereof except for 
Such normally closed openings. which may be 
hereinafter described for access to the fuel burner 
and Such other parts as may be necessary, and 
an Outlet opening 8 for the products of combus 
tion, which latter, as shown, may be located sub 
stantially midway between the top and bottom of 
the cylindrical shell 7. As illustrated in Figure 1, 
the outlet opening 8 for the products of combus 
tion is connected by a transverse pipe 9 to an up 
right exhaust pipe Whose upper end portion 
is connected communicably in any conventional 
manner, to a regular flue or other take-off for 
the products of combustion, (not shown). 
shown, the lower end portion 2 of the upright ex 
haust or vent pipe () is open and terminates ad 
jacent the floor 6...By thus terminating the open 
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2. 
lower end portion 2 of the upright went pipe O 
close to but spaced a short distance from the floor 
6, the cold air in the immediate region of the floor 
is drawn into the pipe O by the up-draft created 
in said pipe by the heated products of combustion 
from the exhaust port 8 passing through the lat 
eral pipe 9 into said: 0 and naturally traveling 
upward in the pipe 0. 
Surrounding the inner combustion and heat 

ing chamber, shell 7, in annularly spaced relation 
thereto, is a cylindrical outer shell 3. Within 
the annular space: between the inner shell 7 and 
the outer shell 3 is provided a frusto-conical par 
tition f4, thus providing an annular dead airspace 
85 adjacent the base 5 of the heater. The top. 
portion of the outer shell f3 extends Some dis 
tance, above the conical top or closure member 7' 
of the shell 7, and this extended upper portion of 
the outer shell 3 is closed by an end wall 6 ex 
cept for an axial opening for the attachment 
of an air conducting pipe to be presently de 
Scribed more fully in detail. Placed within the 
upper portion of the outer shell 3 and surround 
ing the conical cap or cover of the inner shell 
7 in annularly spaced relation thereto is a frusto 
conical partition. 8, which latter, as provided 
and arranged, forms an annular dead air space 9. 
This dead air space is provided especially as an 
insulating medium for the top of the heater and 
to provide for more effective insulation the frusto 
conical partition 8 is covered throughout the ex 
tent thereof with a lining of conventional insulat 
ing material 20 of any Suitable character. 
An air conducting pipe or conduit 2, located 

externally of the outer shell 3 of the heater, has 
its upper end portion fitted communicably in the 
opening in the top of the outer shell 3 and 
concentric With the apex of the top or closure 
member 7' of the inner shell 7. This pipe or con 
duit 2, as shown, extends vertically and parallel 
With the Outer shell 3 and its lower end is at 
tached to a conventional blower .22 having any 
Ordinary fan-like... rotor 23. In practice, this 
blower 22 may be, and preferably is, located be 
low the floor 6, as indicated in Figure 1, or the 
Same may be located above the floor, as shown. 
in Figure 4. . 

Referring now more particularly to Figures 
1 and 2, the blower 22 is supported on the under 
side of the floor 6 by a metal bracket or frame 
24. The intake tube 25 of the blower 22, as shown, 
is fitted into an opening provided therefor in 
the floor 6 and covered by a screen or grid 26. 
The blower .22 may be driven by any suitable 
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power element, such as for example, an electric 
motor 27 indicated conventionally in Figure 2. 
Thus, by operation of the heater, the colder air 
in the room or space being heated and adjacent 
the floor 6 is drawn into the tube or duct 25 and 
forced upwardly through the conduit pipe 2 and 
thence downwardly through the outer shell 3 
and about the inner heated shell whence the 
traveling air which has thus become heated is 
discharged to the outside through a single or plu 
rality of openings 28 provided in the lower por 
tion of the outer shell 3. adjacent the conical 
inner partition 4. The partition 4 thus Serves 
to deflect the heated air downwardly and radially 
outward through the outlet opening or Openings 
28 as provided. There may be any suitable num 
ber of these openings 28. In the illustration in 
Figure 2, there are two of these openings 28 dis 
posed diametrically opposite each other. 
Through one of the openings 28 (see Figs. and 

2) a pipe 29 is projected from the air conduit 
pipe 2 into the shell f3, thence through aligned 
openings in the adjacent portions of the conical 
partition 6 and Wall of the inner shell . From 
the pipe 2 the pipe 29 extends first upwardy, 
as at 30, then downward angularly, as at 3 , 
and thence horizontally, as at 32, acroSS the lower 
portion of the inner Shell 7 constituting the COm 
bustion chamber of the heater. The upp3r part 
of this horizontal portion 32 of the pipe 29 is 
provided with a multiplicity of apertures 33 ex 
tending legthwise thereof, and the free end por 
tion of this horizontal part of the pipe 29 is 
formed with a receptacle 34 to be used as a 
priming cup, as will be presently described in 
detail. By the provision and arrangement Of this 
pipe 29 which is of comparatively restricted size 
with respect to the size of the conduit pipe 2, 
a correspondingly restricted amount of air from 
the pipe 2 f is forced through the pipe 2S in the 
operation of the heater. 
The perforated part of the pipe 29 constitutes 

a fuel burner in the operation of Which a meas 
ured quantity of fuel oil is Supplied to the pipe 
29 along with the air coming from the conduit 
pipe 2. 
AS ShoWn in Figure 1, a fuel oil supply tank 

35 is mounted on a bracket or shelf 33 projected 
from the side of the outer casing 3. From the 
bottom of this supply tank 35 is a pipe 3 which 
leads into the hipped portion of the pipe 29 (see 
Fig. 3) With the end of the pipe discharging 
downwardly and forwardly toward the bottom of 
the inclined portion 3 of the pipe 29. This pipe 
37, which is of Small capacity, is provided with 
a regulating and metering Wave 39 (see Fig. 1) 
to be regulated and controlled so as to feed only 
a measured amount of oil, such for example, as 
drop by drop, from the end portion 38 of the 
pipe Onto the botton of the portion 3 of the 
burner pipe 29 as shown more clearly in Figure 3. 
Thus, if the pipe 29 is properly heated, the drops 
Or otherwise measured quantity of fuel oil dis 
charged upon the portion 3 of the burner pipe 
29 is flashed into vaporous form and commingles 
with the air coming from the conduit pipe 2, 
Whence the mixture is ignited as it is brought 
to the apertures 33 in the horizontal portion 32 
of the burner pipe 29. For priming purposes, 
at the beginning of operation of the burner, a 
quantity of the oil from the pipe 37 is allowed 
to run into the priming cup or receptacle 34 and 
there ignited. After the burner pipe 29 has be 
come heated through this priming operation, the 
fuel oil in the pipe 29 is vaporized, as above 

4. 
noted, before reaching the combustion openings 
33. 
The ignition of fuel oil in the priming Cup 

or receptacle 34 may be obviously effected by a 
5 suitable electrical or other conventional Sparking 

device (not shown), or, if desired, an Opening, 
normally closed by an openable door, may be pro 
vided in the inner shell 7, as indicated at 40 in 
Figures 1 and 2, this opening being coincident 

l0 with one of the openings 28 of the outer shell 
for convenient access. 

---. By the foregoing, it is apparent that an ex 
ceedingly simple yet practical and highly efficient 
heating apparatus is provided wherein the heated 

15 air is discharged and distributed throughout the 
room in the region of the floor and thus by its 
natural tendency to rise there is effected a thor 
ough and economical heating of the room or Space 
with a minimum of fuel consumption. 

20 In most installations of the apparatus of the 
present invention the air blower Will be located 
below the floor 6, substantially as indicated at 
Figure 1. However, in some installations, where 
it is not convenient or practical to put the 

25 blower below the floor, the same may be located 
above the floor as indicated in Figure 4, or else 
where, as may be the more convenient or de 
sirable. 
The illustrated construction and arrangement 

is but one practical adaptation of the invention, 
and the same admits of considerable modifica 
tion. Within the Spirit and SCOpe of the in Vention 
as defined by the appended claim. The inven 
tion, therefore, is not limited to the Specific Con 
struction and arrangement ShoWn. 

Having thus described the invention, What is 
claimed is: 
A forced down draft air circulatory heater, aS 

40 described, the same comprising a vertical, elon 
gated, hollow, inner, heater shell, closed through 
out the entire extent thereof except for an ex 
haust vent opening in the Side thereof between 
its top and bottom, said inner shell having a 

45 conical top end closure, an outer shell Surround 
ing said inner shell in Spaced annular relation 
thereto, said outer shell including a top end 
wall and a cylindrical side Wall, an outWardly 
and downWardly extending, annular, frusto-coni 

50 call partition between said inner and outer shells 
above and adjacent the bottoms of Said inner 
and outer shells, said annular partition extend 
ing entirely from the inner shell to the outer 
shell and providing an annular dead air Space 
above the bottons of Said inner and Outer shells, 
the outer shell having at least one outlet open 
ing in the wall thereof adjacently above said 
annular partition between the inner and outer 
shells, the upper portion of the outer shell be 

60 ing extended above the inner shell and provided 
With an axial Opening, an OutWardly and down 
Wardly extending, annular, frusto-conical par 
tition in the upper portion of Said outer shell, 
Said partition surrounding the axial opening in 

65 the shell and also being Spaced concentrically 
about the conical end portion of Said inner shell, 
Said last-named frusto-conical partition extend 
ing entirely from the top end Wall to the cylin 
drical side wall of the outer shell and in con 

70 junction with the adjoining side and end wall 
portions of the outer shell providing an annular 
dead air Space, a fuel burner in the lower por 
tion of Said inner shell, and a conduit pipe con 
nected to the axial opening in the upper end of 

75 the outer shell for forcing air downwardly under 
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pressure through the annular space between the Number 
inner and Outer shells. 1,175,069 

KEPHART P. RUSSELL. 1,583,238 
1,757,898 
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