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l 

This invention relates to improvements in 
devices for mixing powdered fuels such as 
coal with air to produce a fuel mixture for 
combustion. 

5 . This application is a division of my co 
pending application Serial No. 165,165, filed 
Feb. 1, 1927. 

It has heretofore been proposed to employ 
powdered coal and other powdered fuels for 

10 the production of heat; and the present in 
vention relates to a device whereby such 
powdered fuels may be thoroughly and inti 
mately mixed with air or similar gas for 
combustion, whereby the mixture may be 

15 employed for various heating and power 
purposes, in furnaces, fire boxes, stoves, cut 
ting torches, forges, etc., for stationary or 
portable work in steam boilers, locomotive 
engines, tractors, etc., and even for employ 

20 ment within the combustion chamber of in 
ternal combustion engines and turbines. In particular, the invention proposes im 
proved means for preparing a suspension of 
finely powdered fuel in a current of air 
whereby a quasi-gaseous state is attained in 
which the mixture is readily and easily ig 
nited and burns like an entirely gaseous mix 
ture. A particular feature of this invention 
is the suspending of the powdered fuel pri 

30 marily in a portion of the air for combus 
tion, and thereafter mixing this primary sus 
pension with further air to produce the ulti 
mate fuel mixture. 
With these and other objects in view, as 

35 will appear in the course of the following 
specification and claim, I have represented 
my invention in one illustrative form on the 
accompanying drawings, in which: 

Figure 1 is a side view in partial section of 
40 a fuel mixing device according to the present 

invention. 
Fig. 2 is an end elevation of the same. 
Fig. 3 is a section corresponding to that of 

Fig.1, but on an enlarged scale. 
45 Fig. 4 is a vertical section on line 4-4 of 

Fig. 3. 
Fig. 5 is a plan view of the valve em 

ployed to regulate the delivery of the pow 
dered fuel. 
On these drawings, the hopper 12 to re 

ceive the powdered fuel, for example, finely 
Eye coal, is provided with a reduced 
ower end having therein an agitating and 
forwarding device, such as the screw 13, 
which is carried by a shaft 14 journaled at 55 
its ends in the hopper walls and projectin 
therefrom at one end to receive the beve 
gear 15 which is in mesh with a similar bevel 
gear 16 mounted on a vertical shaft 17, 
which in turn is supported by the journal 60 
brackets 18. This shaft 17 carries at its 
lower end a bevel gear 19 which meshes with 
a bevel gear 20 on the shaft 21 driven by the 
motor 22. It is obvious that as the motor 
rotates, the several gears and shafts are 65 
driven thereby, and the endless screw 13 is 
caused to revolve in such a manner as to con 
stantly urge the coal dust at the bottom of 
the container toward the outlet aperture 23 
of the same. It will be noted that the bevel 70 
gear pairs 20, 19 and 16, 15 constitute a 
speed reduction train between the motor and 
the endless screw 13. 
The lower end of the hopper 12 is pro 

vided with the aforesaid outlet aperture 23 75 
which is closable by a valve plate 24 which 
has a V-shaped opening 25 therein to more 
or less close the aperture 23, according to the 
desire of the operator. The coal dust within 
the hopper 12 is constantly agitated by the 80 
screw 13, and passes in a regulated stream 
through the aperture 23, as determined by 
the valve plate 24. This plate 24 slides in a 
pocket provided at the bottom of the hopper 
for the designated purpose. 85 

Likewise mounted for drive by the shaft 
21 of the motor 22 are the high pressure and 
low pressure fans or compressors for deliv 
ering air for the combustion of the fuel pow 
der. The low pressure fan 26 is connected 90 
by an eduction pipe 27 to an ante-chamber 28 
of the fuel mixing block, which is formed 
integrally with or connected to the lower end 
of the hopper 12 and about the aperture 23 
thereof. The high pressure fan 29 is con- 9 
nected by an eduction pipe 30 to a Y-connec 
tion 31 on the outlet line 36 for the fuel mix 
ture from the fuel mixing block, as will be 
more fully set forth hereinafter. The fuel mixing block 32 is preferably formed inte 
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grally with the bottom of the hopper 12, and 
at all events has the clear passage 23 in com 
munication therewith, as governed by the 
valve plate 24. The ante-chamber 28 for the reception of the low pressure air from the 
eduction pipe 27 is partially shut off from the 
general mixing chamber by a substantially 
horizontal inwardly directed flange or baffle 
33, and a downwardly inclined lip 34 which 
serves to form a trickle plate or funnel for 
the fuel dust entering through the aperture 
23. A horizontally and inwardly projecting 
flange 35 at the opposite side of the mixing 
block serves as a baffle to cause the mixture 
of air and fuel dust to pass in a tortuous 
path through the block, from the point of 
initial contact at the lower edge of the lip 
34 around the baffles 33,35, and to the open 
ing to the outlet pipe 36. A plug 37 is pref 
erably provided in the wall of the mixing 
block 32 in line with the outlet pipe 36, and 
at the bottom of the mixing chamber, so 
that it is possible to remove accumulations of 
material which may occur within the mix 
ing block, if desired. It will be understood, 
however, that the material is normally swept 
forward through the mixing block and into 
the outlet pipe 36. 
The outlet pipe 36 passes to the Y-connec 

tion 31 and thence by the fuel pipe 39 to the 
point of use. It will be understood that the 
pipe 39 is of sufficient length to permit a 
thorough mingling of the mixture and air 
coming from the pipes 30 and 36. 
The outer end of the valve plate 24 is con 

nected to any suitable adjusting and fixing 
means, so that its position may be varied and 
retained, such as the pivoted lever 40 which 
cooperates with a sector 41. 
The method of operation of this fuel mix 

ing device is as follows: a supply of pow 
dered fuel, such as coal, is placed in the hop 
per 12, and the electric motor 22 is set into 
operation. The motor drives the fans 26 
and 29, whereby currents of air are caused 
to pass through the respective pipes 27 and 
30, and to enter the pipe 39. As the motor 
turns, the endless screw 13 is caused to re 
volve to prevent packing or stacking of the 
powdered fuel in the hopper 12. The oper 
ator then opens the slide valve plate 24 to a 
greater or lesser extent to cause the coal to 
enter the mixing chamber in the block 32, 
and as it trickles down past the lower edge 
of the lip 34, it is caught and mingled inti 
mately with the air under low pressure which 
is entering through the ante-chamber 28. 
This mixture of air and pulverized fuel sus 
pended in a cloudy condition therein being 
a quasi-gas, passes into the outlet pipe 36 and 
the Y-union 31. At the same time the cur 
rent of air under high pressure in the pipe 
30 flows through this union, and by its ejec 
tor action facilitates the movement of the fuel 
mixture in the pipe 36, and becomes mixed 

1887,685 s 

therewith in the union 31 and the outlet pipe. 
39 therefrom, and finally will issue at the 
free end of this pipe as a blast of uniformly 
mixed air and fuel. This blast may be em 
ployed similarly to a gas and air mixture, and 
ignited in the usual manner. 

It is found that the mixing of the pulver 
ized fuel primarily with air moving at low 
velocity and under low pressure, and there 
after mixing this primary mixture with fur 
ther air under high pressure, results in the 
suspension or flotation of the finely pow 
dered fuel in the air to such an extent that 
the mixture resembles a gas in its combusti 
bility. 
In this way and manner, the powdered fuel 

maintains its finely divided form and remains 
cold while in the hopper, and by means of 
the agitator in this hopper, all packing or 
jamming of the fuel is prevented, so that a 
regulated and uniform stream passes through 
the valve structure, and trickles down over 
the lip or apron 34 and passes in a uniform 
and thin sheet to the blast of incoming air. 
Furthermore, the low pressure air passing 
through the ante-chamber 28 is given momen 
tarily a greater speed by the restriction caused 
by this downwardly extending lip, while the 
tortuous passage through the mixing block 
itself is of larger section so that the mixture 
occurs by the successive reversal of direc 
tion and inversion of the air current within 
the mixing block. As this mixture passes to 
the Y-connection, it is moved with a rela 
tively low speed and with a relatively in 
sufficient quantity of airfor combustion. The 
air under high pressure and at high speed is 

70 

80 

85 

90 

100 

then introduced into this semi-completed . 
mixture, whereby the speed is accelerated be 
yond the velocity at the development of the 
quasi-gas, so that the fuel mixture may be 
burnt at its passage from an orifice, even 
though this orifice be of large size, without 
danger of flaming back. Likewise, this air 
at high speed and pressure is incorporated 
and mixed thoroughly with the semi-com 
pleted mixture to form a mixture of pre 
determined composition characteristics, so 
that a complete combustion of the powdered 
fuel shall occur in the flame. The mixture is 
therefore accomplished primarily by air at 
low pressure and speed, and completed by 
air at high pressure and speed. 

It is obvious that the invention is not 
limited to the specific form of apparatus 
shown, but that it may be modified within 
the scope of the appended claim. In particu 
lar it may be pointed out that a similar 
primary and final mixture may be accom 
plished in producing a quasi-gaseous mixture 
of air and pulverized fuel for an internal 
combustion engine, by employing the suc 
tion of the engine itself to draw the air 
through the pipes 30 and 39. 
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I claim: 
In a powdered fuel burning system, a 

hopper for the powdered fuel having an out 
let at its bottom, an agitator in said hopper, 
a fuel controlling valve at the outlet from 
said hopper, a casing in communication with 
said outlet comprising a mixing chamber 
located at the outlet side of said valve and 
including means for producing successive 
abrupt reversals of the direction of flow of 
an air current, means for furnishing air under 
low pressure, a primary air conduit from said 
low pressure air means leading into said 
chamber adjacent the fuelinlet thereto where 
by a primary mixture of the fuel with low 
pressure air may be accomplished in said 
chamber, a burner, a fuel mixture conduit 
leading from said chamber to said burner, 
means for furnishing air under high pressure, 
and a secondary air conduit from said high 
pressure means leading to said burner con 
duit whereby high pressure secondary air is 
added to said mixture and incorporated 
therewith in said fuel mixture conduit. 
In testimony whereof, I affix my signature. 

HORACE WAN DEVENTER. 
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