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This invention relates to an air feeding 
system for coal and other solid fuel burners 
as commonly used in furnaces and boilers 
for heating purposes, and is particularly 
useful in the distillation of the gases from 
the cheaper grades of anthracite and bi 
tuminous coal and in the complete combus 
tion of the 
distillation. 

3. 8. 

The main object is to provide simple and 
efficient means adapted to be easily and 
quickly installed in old or new furnaces or 
boilers for effecting a more rapid and com 
plete combustion of the fuel and thereby to 
render such combustion substantially smoke 
less. : ::: ::: ° : ; " . . . ::: ’ {?? ' ’ ” ? `?? ? (; . . . . 

One of the specific objects is to support the 
air distributing head within the combustion 
chamber in such manner that the inflowing 
air will be pre-heated and evenly distributed 
infan-like jets over and upon the surface 
of the fuel, assuring a more complete and 
expeditious combustion of the gases imme 
diately following the distillation thereof and 
thereby to reduce to a minimum the Smoke 
content in the products of combustion escap 
ing through the chimney or other flue. 

In other words I have sought to concen 
trate and direct the inflowing air from the 
exterior to the surface of the burning fuel 
through substantially closed conduits pass 
ing from the underside: upwardly, through 
the fuel for pre-heating and pressure pur 
poses, and to distribute the heated air evenly 
over the surface of the fuel for accelerating 
and maintaining the combustion of the lib 
erated gases. . . . R .. '' ” 

Another object is to provide simple and 
efficient means for concentrating and direct 
ting additional atmospheric air from the ex 
terior through the fuel at different levels so 
as to accelerate the distillation of the gases 
from the coal. 
A further object is to provide simple and 

efficient means for concentrating and direct 
ing the inflow of external air from the un 
derside upwardly through the fuel grates 
and fuel thereon for further accelerating the 
distillation of the gases from the fuel. 
Another object is to provide means, pref 

gases immediately following the 

erably in the form of a fan or blower, pro 
jecting external air through the several con 
duits into and above the surface of the fuel 
for additionally accelerating the complete 
combustion of the fuel and gases. 
Other objects and uses relating to spe 

cific parts of the apparatus will be brought 
Gut in the following description. ! E:: 

In the drawing: - . ? . r 
Figure I is a vertical sectional view of a 

portion of a heater and fuel grate, together. 
with my improved air carbureting system, 
partly in elevation. . . . . . . . . . . . . ; : 

Figures 2 and 3 are perspective views of 
the two plates forming the head or top of 
the carburetor system. 

Figure 4 is a perspective view of the air 
distributing element located below the fuel 
grate. !" . . . 

Figure 5 is a perspective view of one of 
the heat refractory tubes surrounding the 
adjacent portion of the main upright air 
tube within the body of fuel in the com 
bustion chamber. $$''' 

This air feeding and distributing system 
may be installed in any furnace or boiler 
-A- having a combustion chamber a 
and an ash pit or lower chamber -a/- 
underlying the fuel grate -B - and com 
prising a main upright air tube -1 - ex 
tending through a central opening -b-in 
the grate -B above the level of the fuel 

The lower end of the central upright air 
conduit --- is provided with a laterai ex 
heater --A-through an opening-o'- for 
connection with an external blower - 3 - 
or equivalent means for circulating the air. 
from the outside of the heater, upwardly 
through the body of fuel - C -. 
The upper end of the upright conduit-1-- 

is operatively connected to a hollow air dis 
tributing head - 4 which is closed at the 
top and is provided with circumferentially, 
elongated peripheral slots --5- for dis 
charging the inflowing air in relatively thin 
fanlike jets over and upon the surface of 
the fuel or, rather, into the path of the dis 
tilled gases liberated from the fuel. 
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That is, the conduit --1-extends some 
distance through and above the grate -B- 
to about the level of the surface of a pre 
determined quantity of fuel therein, so that 
the distributing head -4 - will be disposed 
in a horizontal plane closely adjacent said 
surface. 
The distributing head -4- is preferably 

composed of a pair of similar cup-shaped 
Sections -4'- and -4'- of considerably 
greater diameter than that of the upright 
tube -1- and arranged with their open 
sides facing each other, as shown in Figure 
1, the meeting edges of said sections being 
provided with a series of, in this instance 
three, relatively shallow bosses -6- pro 
jecting slightly beyond the remaining por 
tions of the meeting edges of the sections 
to form the circumferential slots -5- when 
the sections are resting one upon the other. 
The lower section -4'- is provided with 

a central opening-7- communicating with 
the upper end of the pipe -1- and is also 
provided with a pendant hub —8— tele 
scopically supported upon the upper end of 
said pipe to permit the entire distributing 
head to be easily and quickly removed by 
upward displacement, or replaced at will. 
The top of the upper section -4'- is 

closed and is provided with a series of, in 
this instance three, threaded apertures 9 for 
receiving a corresponding number of ad 
justing screws -10- which engage the low 
er section –4– and serve as a means for 

5, adjusting the upper section relatively to 
the lower section for varying the vertical 
depth of the slots -5- as may be required 
to regulate the volume of air discharging 
therethrough, over the surface of the fuel. 

It is now clear that when the heater is 
in operation, atmospheric air may flow from 
the outside of the heater, aided by the blow 
er –3– if necessary, through the pipe –2– 
and thence upwardly through the vertical 

and thence 
upwardly through said pipe into the dis 
tributing head 4- from which it emerges 
through the radial slots -5- in all direc 
tions directly over the surface of the fuel. 

During the transit of the air through the 
pipe -1- the air becomes pre-heated and 
enters the distributing head -4- in this 
pre-heated condition where it is additional 
ly heated and allowed to discharge through 

across the surface of the fuel 
to cause complete combustion of the gases 
which are liberated by the distillation of 
the coal and thereby to reduce to a minimum 
the Smoke content of the escaping products 
of combustion. 
The opening -b- in the grate -B- 

through which the pipe-1-passes is of ap 
preciably greater diameter than the external 
diameter of the pipe to allow the passage of 
air from the underside of the grate or ash 

1,918,088 

box -d- through said opening to the over 
lying combustion chamber. 
The grate -B- also permits the flow of 

air from the underside upwardly there 
through into the combustion chamber to ad 
ditionally support the combustion of the 
fuel therein. 
As previously stated, the pipe -1- ex 

tends some distance above the grate -B- 
to the overlying distributing head -4- 
and the intervening space between the dis 
tributing head and top of the grate is uti 
lized to receive a plurality of, in this in 
stance three, tubular sections -11- of heat 
refracting material such as fire brick, said 
sections being arranged one above the other 
around the adjacent portion of the air pipe 
-- to extend from the top of the grate 
-B- to approximately the underside of the 
distributing head -4- as shown in Figure 
1. 
The interior diameter of each section 

-11- is somewhat greater than the ex 
ternal diameter of the pipe -1- to form 
intervening air passages -12- communi 
cating with each other and with the open 
ing —b-— through the center of the grate. 
The opposite ends of each section -11 

are provided with radial grooves or air 
passages -13- extending from the air 
passages -12- to the exterior thereof to 
allow the air to pass from the air passages 
-12- into the combustion chamber. 
That is, the air from the blower -3- is 

free to pass upwardly through the open 
ings -t- and passages -12- in the sec 
tions -11- and thence through the radial 
passages -13- into the combustion cham 
ber for distribution through the fue at dif 
ferent levels, thereby assisting in support 
ing the combustion of such fuel and result 
ant distillation of the gas therefrom. 
The lower horizontal extension -2- and 

lower end of the upright pipe -1-are en 
closed in a secondary air pipe -14- of 
greater interior diameter than the exterior 
diameter of the pipe-1- and its extension -2- to form an intervening air passage 
-15-. 

This pipe section -14 - extends laterally 
through the opening -a'-in the heater 
shell -A- and is preferably connected to 
the blower -3-, the inner upright end of 
the pipe -14 being connected to a sup 
plemental air distributing head –16– hav 
ing a central opening -17- communicat 
ing with the passage —15--. 
The distributing head -16- is supported 

upon the inner upper end of the pipe-14 
just below the grate -B- and is provided 
with a plurality of, in this instance four, 
radially projecting branch pipes -18- com 
municating with the interior of the head 
- 16- and their outer ends closed by suit 
able plugs -19-, the upper sides of said 
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pipes -18- being provided with perfora 
tions -20- to allow the air to escape up 
wardly therefrom and thence into the com 
bustion chamber through the openings in 

5 the grate, as shown in Figure 1. 
If desired, the top wall of the supple 

mental distributing head -16— may be pro 
vided with an air exit -21- communicating 
with the opening -b-in the center of the 

10 grate to allow air to pass from the pipe 

and thence into the passages --12- of the fire brick sections - 11 and outwardly 
through the radial openings -13- into the 

15 combustion chamber at different levels to 
assist in the combustion of the fuel and re 
sultant distillation of the gas therefrom. 
As illustrated the supplemental head 

-16 is suspended from the lower grate 
20 bar of the grate-b-through the medium 

of suitable hangers -22-, shown in Fig 
SHLL LSSSSS SSSSSS 

If desired, the upper inner end of the 
pipe -14 - may be supported against down 

25 ward movement by means of a pin-23 
extending diametrically through registering 
openings in the adjacent portions of the head 
-16- assuring the concentric spaced rela 
tion of the adjacent portions of the pipes 

80 1 and 14 
The outlet of the blower -3 - is shown 

- ... as provided with a damper — 24 — for regu 
lating the amount of air delivered to the 
pipes -1-and-2- and incidentally reg 

35ulating the amount of air entering the com 
bustion chamber delivered to the distribut 
ring heads--4-- and -16- and to the fuel 
in the combustion chamber -a-. 
The upper grate section-b'-' is rotatable 

40 relatively to the underlying portions of the 
grate and is provided with a hub extending 
downwardly through registering openings 
in the overlying grate sections, said hub hav 
ings its lower end provided with a crank 

45 arm -25-adapted to be connected in any 
suitable manner to an external operating 
member for operating the grate section 
-b'- angularly about its axis, when de 
sired, without in any way disturbing the sta 

50 tionary positions of the pipes -1- and 
-14 - and distributing heads -4- and 
-16 

Operation 

55 introduced into the combustion chamber and 
ignited, a certain amount of air will flow 
from the ash pit-a'- upwardly through 
the grates and into the fuel in the combus 

cotion chamber, but owing to the fact that the 
air in the ash pit is then in a more or less 
cold condition its upward movement through 
the fuel for draft purposes is more or less 
sluggish and, in fact, this sluggish condition 

| c5 obtains over all conditions of the fire in 

T-14- upwardly through the opening -b- 

When a proper amount of fuel has been 

the combustion chamber so that when the 
cheaper grades of coal, such as bituminous 
the natural draft from the ash pit through 
the fuel is insufficient to properly support ? ??? 

of fuel : 
the combustion of the fuel. 

I am aware that when this quality 

coal dust and anthracite buckwheat, is used, 
70 

is burned in the usual heater, it has been 
necessary to use motor-driven fans or equiv 
alent devices for forcing the air from the 
ash pit upwardly through the grates and 
thence through the fuel, but owing to the 
large volume of air usually present in the 
ash pits of the ordinary heaters it is neces 
sary to use a correspondingly large blower 
and a motor of sufficient power to drive the 
same, but by concentrating the volume of 
air used for combustion purposes and prop 
erly directing it into and upon the surface 
of the fuel in the combustion chamber as 
in my present air distributing system, I am 

80 

85 
unable to use a blower of extremely small 
size and a driving motor of correspondingly 
small power and for obtaining better com 
ordinary blower system. bustion than would be possible under the 
In fact, after the fuel has been sufficiently - - 

ignited to produce the desired distillation 
of the gases the blower may be disconnected 
and the air allowed to flow freely from the 
outside through the pipe -1-and into the 
upper distributing head -4, thereby caus-, 
ing the air to be pre-heated in transit and to be forcibly ejected through the thin slots 
-5- and across practically the entire sur 
face of the fuel under its own expansive 
force, thereby causing a complete combus- : 
tion of the gases immediately upon their 
appearance at the surface of the fuel after. 
distillation, resulting in a blue blaze of high 
temperature extending over the entire area. 
of the fuel surface and incidentally reducing 
to a minimum the smoke content of the 
escaping products of combustion. . . . . 

of the tubular sections 8- of fire brick or 

105. 

It has been found that the arrangement 110 
equivalent heat refracting material around 
the portion of the pipe-1-- between the 
grate -b- and distributing head -4- 
causes said sections to become more or less 
incandescent when the fire is underway, thereby increasing the temperature of the 
air passing upwardly through the pipe --1--, 
into the distributing head—4-— and inci dentally producing a more rapid and efficient 
combustion of all the gases at the surface of 

12 . 
the fuel immediately upon their distillation. 

Furthermore, it has been found that the 
combustion of the fuel is accelerated by the 
lateral distribution of the air from the in 
terior of the sections -8- into the fuel at 
different levels and that this influx of air 
into the interior of the sections -11- is 
materially aided by the connection of the 
air supply pipe -14- thereto, particularly 139 
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under the pressure produced by the blower 
.--?3- 

It is now obvious that this complete com 
bustion of the fuel and gases produces a 

6 maximum temperature in the combustion 
chamber and incidentally induces a more 
rapid escape of the smokeless products of 
combustion through the chimney or flue to 
assist the draft even though the flue may be 

10 unduly restricted in area from any cause. 
What I claim is:- 
1. An air feeding system for coal-burn 

ing heaters having a combustion chamber 
and an underlying air chamber, a fuel-Sup 

15 porting grate, an air feed pipe extending 
from the underside upwardly through and 
some distance above the grate, a distributor 
head mounted upon the upper end of the 
pipe and provided with an air chamber for 

20 receiving air from the pipe, said head hav 
ing air exit openings leading from the cham 
ber to the exterior of the head, and a tu 
bular enclosure surrounding a portion of 
the pipe between the grate and distributing 

25 head in radially spaced relation thereto to 
form an intervening air chamber communi 
cating with the combustion chamber and 
with the first named air chamber. 

2. In an air feeding system for coal-burn 
30 ing heaters having a fuel-Supporting grate 

provided with a central vertical opening 
therethrough, Saidl Systernm including a hol 
low distributing head supported some dis 
tance above the grate co-axial with said 

35 opening and provided with an air inlet. 
opening in its underside and exit openings 
in its peripheral walls, an air conduit con 
nected to the inlet opening of the distributing 
head and extended downwardly theretrom 

40 through the opening in the grate, and means 
for circulating air from the exterior of the 
heater through said conduit and distributing 
head, a tubular member surroundling the por 
tion of the conduit between the distributing 

45 head and grate in spaced relation to said 
conduit to form an air passage therethrough 
communicating with the opening in the 
grate, and means for conducting air from 
the exterior of the heater to the opening in 

50 the grate for circulation through said oren 
ing into the tubular member. 

3. An air feeding system for coal burning 
heaters having a grate, an air pipe extend. 
ing from the underside upwardly through 

55 and above the grate, an air distributing head 
mounted on the upper end of the pipe, an 
additional air supply pipe surrounding the 
portion of the first named pipe below the 
grate and provided with an air distributing 

60 head underlying the grate. 
In witness whereof I have hereunto set my 

hand this 30th day of September, 1930. 
WILLIAM W. RIDGELY. 
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