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To all whom it may concern: 
Be it known that I, FRANCIS H. RICHARDS, 

a citizen of the United States, residing at Hart 
ford, in the county of Hartford and State of 

5 Connecticut, have invented certain new and 
useful Improvements in Furnaces, of which 
the following is a speci?cation. 
This invention relates to traveling-grate 

furnaces, and is in the nature of an improve 
10 ment upon the furnace described in Letters 

Patent No. 499,716, granted to Eckley B. Coxe 
June 20, 1893. 
In the drawings accompanying and forming 

a part of this speci?cation, Figure 1 is a see 
I 5 tional side elevation (as seen from the right 

handin Fig. 2) of a furnace of the class speci 
‘?ed, constructed according to my presentim 
provements. Fig. 2 is a sectional elevation of 
the furnace, on the line a—a, Fig.1, showing 

20 the parts at the right-hand of said line as seen 
from a point at the left-hand thereof. Fig. 3 
is a view similar to a portion of Fig. 1, show 
ing a modi?cation of the improvement. Fig. 
4 is a sectional view similar to Fig, 2. but 

25 taken on the line 11-11, Fig. 3, showing the 
parts at the right-hand of said line as seen 
from a point at the left-hand thereof. 

Similar characters designate like parts in 
all of the ?gures. . ' 
In the furnace shown in the drawings, the 

furnace-chamber O is inclosed by the usual 
side-walls, and is covered by a roof, A, rear 
ward of which is shown, in Fig. 1, a portion 
of a steam-boiler, B, which, in practice, may 

3 5' be replaced by any other thing to be heated. 
The furnace-chamber has at the rearward 
end thereof the usual bridge-wall, 7, and at 
the forward end thereof is shown constructed 
with a wall having an opening therein through 

40 which to deliver the fuel to a traveling grate, 
designated in a general way by G. This grate 
is or may be of the same construction and 
mode of operation described in the aforesaid 
Letters Patent; as herein shown,it consists of 

45 a series of grate-bars, 9, joined together to 
form an endless grate which is carried upon 
wheels, 12 and 14, on the shafts, 13 and 15, 
that are supported in suitable bearings in the 
framework of the furnace. .As a means for 

50 actuating the traveling grate, one of said 

30 

indicated by the dotted dimension-lines, e. 

shafts, 13 or 15, is, in practice, provided with 
a worm-Wheel, indicated by the dotted line, 
'40, Fig. 1, which meshes with a worm, 41, on 
a driving-shaft, 42, that is supported in bear 
ings, 43, 43’, on the furnace structure; said 55 
shaft 42 having a pulley, 44, whereby it may 
be actuated by a belt (not shown) from some 
convenient source OILITPOWGI‘. 
Under the upper run of the traveling grate, 

there is a series of air-chambers, a, b, c, d, 60 
which are connected by corresponding pipes, 
a’, b’, c’, d’, with the air-supply pipe, M, that 
is supplied with air from some suitable appa 
ratus, as, for instance, a blower or air-pump. 
In practice, said connecting-pipes, a’, b’, c’, 55 
and d’, are provided with regulating-valves, 
a", b", c", and d", after the manner described 
in the aforesaid Letters Patent, for the pur~ 
pose of controlling combustion, according to 
the process described in the Letters Patent of 70 
said Ooxe, No. 499,715, dated June 20, 1893. 
The principal object of my present inven 

tion is to providea furnace of the class speci 
?ed adapted for burning simultaneously two 
grades of fuel, one relatively high in carbon 75 
and the other‘ relatively low in carbon. Ac 
cordingly, two supply-hoppers, H, H’, are 
placed at the forward end of the furnace, the 
hopper H being forward of the hopperH' and 
its discharge-chute extending below the open- 80 
ing'of'said hopper H’. In Figs. 1 and 2, a 
regulator-plate, 6, is shown in place between 
the two hoppers; and the lower edge of said 
plate (see Fig. 2) is formed with depending 
blades, 6', which causes the layer of fuel de- 85 
scending from the hopper onto the endless 
grate G to have channels therein, these chan 
nels being supplied with the lower-grade fuel 
from the hopper H’, as indicated by the lighter 
shading at 22,'Fig. 2. The discharge-outlets 90 
of the two hoppers are set contiguous to each 
other, so as to superimpose one supply of fuel 
upon-the other and deliver these superim 
posed layers in one combined layer to the 
traveling grate at the forward end of the fur- 95 
mace-chamber. 
For the purpose of illustration, the fuel upon 

the inclined surface B’ is omitted, the width of 
the channels in the lower layer of fuel being 

too 
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The method of utilizing the low-grade fuel 
by ?lling this into separate channels formed 
in the lower layer of higher-grade fuel, con 
stitutes a method or process hereinafter sepa 
rately claimed. ' 

In the operation of the furnace, when the 
traveling grate carries the fuel forward from 
the inclined chute B’, the fuel from the hopper 
H passes down under the regulator-plate or 
gate 6, to form a channeled layer, as indicated 
by the darker shading at 23, Fig. 2; at the same 
time, the lower-grade fuelin the hopper H’ 
?lls up said channels, as indicated by the 
lighter shade at 22, Fig. 2; and the lower 
layer of fuelbeing ignited near the point 
Where it falls upon the grate, and underlying 
the lower-grade fuel contained in said chan 
nels, serves to thoroughly heat and distill the 
lower-grade material to drive therefrom the 
carbon and consume the same. This opera 
tion is facilitated by the masses 22 of low 
grade fuel being at some distance apart, so 
that the gases and ?ames from the lower layer 
of fuel are free to escapewtherefrom upwardly 
between said masses 22. This feature, in 
practice, prevents the fusing of the lower 
grade material from checking the outlet for 
the gases from the lowerlayer of higher-grade 
fuel. 
The foregoing description, both as to the 

construction and operation of the furnace, 
applies also to the modi?cation shown in 
Figs. 3 and 4, with the exception that in this 
modi?cation the depending blades 6' of the 
cut-off are omitted, and the two kinds of fuel 
are simply superimposed the one upon the 
other, as indicated by the dark-and light 
shaded streams 23' and 22’ in Figs. 3 and 4.. 
In this instance, the division-wall 3 of the 
two hoppers H and H’ is shown with an in 
clined extension or plate, 3’, for preventing 
the mixing of the two kinds of material; also, 
in Figs. 3 and 4, a regulator, S, is shown at 
the forward side of the forward hopper H’, 
for regulating the depth of the upper layer 
of fuel. 
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Having thus described my invention, I 
claim~— 

1. In a furnace, the combination with a 
traveling grate, of two fuel-hoppers set trans- 5o 
versely of the furnace at the forward end 
thereof, one forward of the other and having 
contiguous discharge-outlets arranged, sub 
stantially as described, to superimpose one 
supply upon another, substantially as de 
scribed and for the purpose speci?ed. 

2. In a furnace, the combination with a 
traveling grate, of two fuel-supply hoppers 
set one forward of the other and transversely 
of the furnace at the forward end thereof, 
and a regulator-plate intermediate to the f uel 
hoppers for channeling the lower layer of 
fuel, and means for spreading the fuel from 
the second hopper in said channels, substan 
tially as described and for the purpose speci 
?ed. 

3. The method herein described for simul 
taneously burning two kinds of fuel in the 
same furnace, which consists in spreading one 
kind of fuel in a channeled layer, and spread 
ing the second supply of fuel in said chan 
nels in separated masses, substantially as de 
scribed and for the purpose speci?ed. 

4. In a furnace, the combination with a 
traveling grate and with successive variable— 
pressure air-blast apparatuses underneath 
the grate, of two fuel-supply hoppers set for 
delivering to the grate two kinds of fuel in su 
perim posed layers, substantially as described. 

5. The process herein described of burning 
culm, or low-grade coal, which consists in. 
spreading the same in alayer upon a layerof 
relatively clean higher-grade coal spread di 
rectly upon a traveling grate, igniting the 
combined layers, and subjecting the ignited 
layers to successive air-blasts of varying press 
ures, substantially as described. 

FRANCIS H. RICHARDS. 

\Vitnesses: 
JOHN L. EDWARDS, J r., 
FRED. J. DOLE. 
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