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This invention relates to air distributers, 
and especially to such devices as applied to 
furnaces in which a central fire pot is pro 
vided for combustion, the Smoke and other 
products of the combustion passing off at the 
upper part of the furnace, and the fuel being 
ordinarily directed as a gas into the lower 
portion of the fire chamber or deposited as 
solids just above the ash grate. - 
My invention relates especially to fuel 

economizers whereby many of the products 
ordinarily passing off through the chimney 
may be used in a more perfect combustion re 
sulting in a great saving of fuel. It is well 
known that much of the fuel Waste in furnaces 
is due to the fact that not sufficient oxygen is 
supplied at the point where combustion is 
supposed to take place, or that the outside air 
entering the fire chamber through the usual 
draft openings is supplied at so low a tem 
perature that the combustion is imperfect and 
incomplete. My improved distributer is de 
signed to overcome both of these defects, sup 
plying an adequate amount of Oxygen by an 
air current in a heated condition and directed 
to the proper point for perfect combustion. 

It is an object of my invention to arrange 
a device having hollow tubular construction 
mounted upon the walls of the furnace and 
penetrating the same so that the air directed 
through it will be forced out at a point some 
what above the flames in the fire chamber, 
usually at a point substantially the level of 
the upper portion of the furnace door. In 
my improved construction, I insert the tube 
leading to the device through the furnace 
wall at the rear of the furnace opposite the 
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door or at either side, though in some cases it 
may be desirable to introduce the distributer 
pipe just above or at one side of the door. 

It is a further object of my invention to so 
attach the distributer pipe to the wall open 
ing through which it is directed, that the 
connections at the wall will serve as a means 
E. mounting the distributer within the cham 
e. - - - - 

With these and other objects in view, I have 
invented a construction embodying the fea 
tures herein described and illustrated in the 
accompanying drawings, in which 

Figure 1 is a vertical section of a hot air 
furnace showing my improved air distributer 
in operative position within the fire chamber; 

Figure 2 is a plan view of the air distributer in position, a portion of the upper covering 

wall; - 

1926. serial No. 106,270. 
plate being removed, and the furnace wall 
shown in section; . . . . . . . . . . . . . 

Figure 3 is a plan view of a modified form 
of the device, shown in a larger scale and 
Omitting the attachment with the furnace 

Figure 4 is a vertical section of the device 
shown in Fig. 3, taken on the line 4-4 of 
Fig. 3; 
flge 5 is a cross section taken on the line 

5-5 of Fig. 3; . . . . . 
Figure 6 is a cross section taken online 6-6 

of Fig. 3; 
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Figure 7 is a view, partly insection showing 
a form of the device mounted upon the rear 7 

0 

0. 

wall of a water heating furnace with the walls 
of the furnace in section. 
In Fig. 1, I have shown my improved air 

distributer 1 as an annulus 2 formed of hol 
low pipe structure, here shown as rectangular 
in cross section but not necessarily so, and 
having a number of apertures 3 in the walls 
of this pipe. When the cross section is rec 
tangular, the apertures in the upper and lower 
plate of this pipe will preferably be arranged O 

in staggered relation, as shown in Fig. 2, . 
while the apertures in the side walls will also 
be staggered, and not directly opposite the 
top and bottom apertures, when this can be 
done. This ring 2 is supported by an integral 85 
pipe 4 connected by an intermediate pipe 5 
which leads from the outer wall of the fur 
nace to the wall of the fire chamber 6. - The 
parts 4 and 5 will be connected together by 
suitable flanges 7 and fixedly secured to the 
being rendered gas proof by suitable packing 
Such as asbestos, fibre or other suitable means 
for avoiding leakage. It has been found high 
ly advantageous to telescope in some way, the 
inserting the reduced end 9 of the tube 5 
within the opening 10 of the pipe 4. This 
construction has been found highly effec tive in making the joint leak-proof. The bolts 100 
8 are inserted in registering apertures in the 
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flanges of both parts 4 and 5, as well as 
through the walls of the chamber, so that the 
pipes 4 and 5 are bolted together securely 

O 
chamber wall by bolts 8, the parts usually . 

5 

connecting ends of the sections 4 and 5, as by 

and also the annulus 2 positively supported in 105 
position over the center of the fire area. 
The section 5, asshown in Figs. 1 and 2, con 

ducts air from the opening 11 at the outer 
surface of the furnace 12, through the space 
between the outer furnace wall and the wall 110 
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of the fire chamber 6, thereby being pre 
heated somewhat by the hot-air chamber 13. 
This is desirable, since this arrangement pro 
vides an introductory heating prior to enter 
ing the high-temperature section 4 where 
it is pre-heated by the fire chamber heat 
directly by the flames and gases therein. 

construction 14, here shown as swinging on 
a pivot 15 and held in adjusted position by the 
ratchet 16. It may be desirable to close this 
valve partially when a smaller inflow of 
???de air is best, as when first starting the 

e. . . . ... . 

The inner wall 17 of the annulus 2 is shaped 
in a wedge form at 18 so that the incoming 
air divides at this point and circulates about 
the tubular portions of the annulus 2 until 
it passes out into the fire chamber through 

20 the various apertures 3, as above explained. 
The outer end of the tubular section 5 is 
attached to the outer wall of the furnace by 
other flanges 7, and by an outer ring 19 ap 
plied to the edge of the opening in the fur 

25 nace wall, the ring and flanges being bolted 
together in the manner that the sections are 
secured to the fire chamber. 

In the form shown in Figs. 3 to 6, the an 
nullus 20 is provided with the same character 
of apertures 3, but the lower plate 21 there 
of is spaced from the upper plate a greater 
distance at the point of union with the Sec 

- tion 22 which latter is modified to register 
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with such union, this Section being tubular 
5 and inclined, in the same manner as the pipe 

4, with its lower end attached to the section 5, 
just as in the form shown in Figs. 1 and 2. 
In further spacing this lower plate 21, it is 
curved downwardly at 23 to approximately 
double the vertical space between the plates 
that they have in the balance of the annulus, 
and this spaceis divided horizontally by a web 
24 having an entrance projection 25 extend 
ing into the section 22. Apertures 3 are pro 
vided in the walls of the upper chamber 26 
of the enlarged tubing as in the arrangement 
in the annulus shown in Figs. 1 and 2. The 
entire vertical Wall 27 at this point is formed 
in wedge-shape as in the first form. The 
section 22 may be enlarged at the upper end 
only, being reduced to the usual circuiar 

55 

60 

65 

shape at its lower end where it connects with 
section 5. 
In all these forms shown in Figs. 1 to 6, the 

annulus is shown as rectangular in cross 
section, and divided into double chamber 
form in Figs. 3 to 6 for a portion of its ex 
tent. It is to be understood that such tubing 
may, if desired, have some other form in 
cross section, such as circular or oval. The 
apertures 3 would be placed at different posi 
tions on the outer wall of such tube, to dis 
tribute the air at diferent points and in dif 
ferent directions therefrom, for greater 
effectiveness. 

The 
opening 11 may be partially closed by a valve 

are inserted. 
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In Fig. 7, I have shown my air distributer 
as it may be applied in a water heating fur 
nace, for it is to be understood that I am not 
to be limited to use thereof in an air-heating 
furnace only. In a water heater, the rear 
wall is usually a one-piece plate, designated 
in this view as 28. In such application of my 
improvement, the otherwise separate parts 4 
and 5, will now be made integral as the part 
29 whose upper end is integral with the an 
nullus 2, and the loW er end inserted in an 
opening of the plate 28 and secured therein 
by the flange-ring construction in much the 
same manner as the part 5 is attached to the 
furinace Wall, in Figs. 1 and 2. In this con 
struction, as in those shown in Figs. 1 to 6, 
inclusive, the annulus is supported solely by 
the inclined pipe from the furnace wall, 
and in a position centrally over the fire area, 
so that the only partially burned gases from 
the fuel will receive oxygen supply from the 
distributer and again burn in a heating flame 
of great intensity. . . . . . . . . 

The purpose of all these constructions is 
to make feasible a preheating of the air intro 
duced into the fire chamber, and do this by 

when mounted within a new furnace, but 
especially admitting of application to fur 
naces already assembled and mounted in a 
building, and possibly already in use for 
some time. This makes quite. essential that 
the pre-heating tube-4 or 22, shall not be 
attached to any part of the furnace other 
than at the opening therein where the tubes 

Operation. -My improved structure is 
adapted for mounting within the fire cham 
ber of all types of furnaces. I have illus 
trated it as mounted on either air current 
furnaces or water heating furnaces. It is 
obvious that it is adapted equally well for 
use in steam or vapor furnaces, it being only 
essential that tubing being provided that 
shall pierce the walls between the external 
surface of the furnace and the fire chamber. 

It is to be noted that when the inner wall 
of the fire chamber is spaced appreciably 
from the outer furnace wall, as in Fig. 1, 
the intermediate section, shown here as 5, 
must be mounted between and upon these 
walls, and that the connection made by this 
section with the outer surface and with the 
support section, must be one that is leak 
proof. When my improvement is to be 
mounted upon an air current furnace, there 

90 . 

a construction admitting of ready assembly 
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fore, the walls 6 and 12 are bored, the sec 
tion 5 mounted between these walls, and the 
distributer device mounted within the cham 
ber 6 by inserting the end 10 of the section 4 
within the aperture of the wall 6 telescoping 
the end of section 5, and the flanges 7 then 
bolted securely together and to the chamber 
wall 12. This mounts the apertured annulus 
of the form shown in Figs. 1 to 7, directly 
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chamber. 
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above the center of the fire area of the fire 
As the air in the section 5 is 

heated as it passes therethrough outside the 
fire chamber, it enters the latter already. 
moderately heated, when it is further and 
more positively pre-heated by the high tem 
perature of the gases in the said chamber. 
The air supply ? said distributer will 
therefore be discharged from the various 
apertures 3 of the device highly heated and 
very well adapted to support combustion of 
any gases arising from the fire area below 
and thereby resulting in a far more perfect 
combustion thereof. This of course, reduces 
the quantity of smoke emitted from the 
Smoke flue-a very valuable function of my 
improved device. In fact, the use of my air 
distributer in the fire chambers of furnaces 
will almost eliminate smoke bearing un 
burned matter from such furnaces. 
In all forms I have shown in these draw 

ings, a prominent feature is the apertured 
and extended tubular member which dis 
tributes the oxygen-bearing outside air just 
where it is needed for complete combustion 
of the fuel elements, and which member is 
readily mounted upon the furnace walls. 
This feature is, to my knowledge, new and 
patentable. - 

Having described my invention, what I 
claim and desire to secure by Letters Patent, 
S 

1. The combination with a furnace having 
a fire chamber spaced interiorly thereof, of 
an air distributer comprising an annular 
tubing polygonal in cross section and having 
apertured walls and a horizontal partition 
plate within said tubing and dividing the air 
space at the entrance portion of the tubing 
into an apertured upper space and an im 
perforate lower space, an imperforate tubul 
lar section connected integrally with said 
tubing and inclined downwardly from said 
tubing within the fire chamber and mounted 
upon the wall of the chamber by attachment 
concentric with an aperture of said wall, a 
horizontal tubular section connecting the 
aperture in the chamber wall with an aper 
ture in the outer wall of the furnace, so that 
outer air may pass through the horizontal 
and inclined sections to the annular tubing 
and above and below the said partition plate 
and thence escape through said tube aper 
tures, the said tubing with apertured walls 
being supported solely by the said inclined 
section. 

2. The combination with a furnace having 
a fire chamber spaced interiorly thereof, of 
an air distributer, comprising a curved tubu 
lar portion positioned over the fire area of 
the fire chamber of said furnace, an inclined 

3 

and imperforate portion leading downward 
and outward from said curved portion 
mounted upon the walls of said furnace, a 
tubular section connecting the walls of the 65 
furnace and of the chamber by having its 
ends piercing the said walls, respectively, the 
inner end of said section telescoping the lower 
end of said inclined section, and means on the 
outer surface of the furnace wall for adjust 
ably closing the outer end of said tubular 
section. . . : - , 

3. The combination with a furnace having 
a fire chamber spaced interiorly thereof, of 
an air. distributer comprising an annular 
tubing polygonal in cross section and having 
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apertured walls, an imperforate tubular sec 
tion connected with said apertured tube at 
one end and inclined downwardly from said 
tubing within the fire chamber and mounted 80 
upon the wall of the chamber by attachment 
concentric with an aperture of said wall, and 
a horizontal tubular section connecting the 
aperture in the chamber Wall with an aper 
ture in the outer wall of the furnace, so that 
outer air may pass through the horizontal 
and inclined sections to the annular tubing 
and thence escape through said tube aper 
tures, the said tubing with apertured walls 
being supported solely by the said inclined 
section. 

4. The combination with a furnace having 
a fire chamber spaced interiorly thereof, of 
an air distributer comprising an annular tub 
ing polygonal in cross section and having 
apertured walls and a horizontal partition 
plate within said tubing and dividing the 
air space at the entrance portion of the tub 
ing into an apertured upper space and an 
imperforate lower space, an imperforate 
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OO 
tubular section connected with said tubing 
and inclined downwardly from said tubing 
within the fire chamber and mounted upon 
the wall of the chamberby attachment con 
centric with an aperture of said wall, a hori 
Zontal tubular section connecting the aper 
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ture in the chamber wall with an aperture 
in the outer wall of the furnace, so that outer 
air may pass through the horizontal and in 
clined sections to the annular tubing and 
there divide at the said partition plate, the 
air above the plate thence escaping through 
said tube apertures and the air below the 

O 

plate passing to a point beyond the plate 
and thence escaping through the farther 
tube apertures, the said tubing with aper 
tured walls being supported solely by the 
said inclined section. 
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In witness, whereof I have hereunto set ... " 
my hand this 28th day of April, 1926. 

CHARLES A. WALOUKE. 

  


