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UNITED STATES

FRANCIS H. RICHARDS, OF HARTFORD,

PaTeNnT OFFICE.

CONNECTICUT, ASSIGNOR TO ECKLEY

B. COXE, OF DRIFTON, PENNSYLVANIA.

- FURNACE.

SPECIFICATION forming pa.rf of Letters Patent No, 510,550, dated December 12,1898.
Application filed September 1, 18983, Serial No, 484,557, (No model.)

To all whom it may concern:

1_39 itknown that I, FRANCIS H. RICHARDS,
acitizen of the United States, residing at Hart-
ford, in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in Furnaces, of which-
the following is a specification.

Thisinvention relates totraveling-gratefur-
naces; the object being to provide an im-
proved furnace of that class adapted for burn-
ing two grades of fuel at the same time.

. My present invention is in a general way
in thenature of an improvement on the fur-
nace described and claimed in Letters Patent
No. 499,716, granted to Eckley B. Coxe, June
20, 1893, towhich referenece may be had for a
more particular description than is contained
herein of certain details of the furnace-mech-
-anism; it is also specifically in the nature of
an improvement on the furnace deseribed
and claimed in the prior application of said
Eckley B. Coxe, Serial No. 479,998, filed July
10, 1893, to which I have permission to refer.

. The principal object of my present inven-
tion is to provide means for supplying the
second (and usually lower) grade of fuel to the
furnace in separate streams to form narrow
separate layers, which shall not interfere so
much with the proper combustion of thelower
layer of fuel; also, to supply fresh air to the
combustion-chamber, and at the same time
protect thesecond fuel-supply apparatus from
the heat of the furnace-gases. '
. In the drawings accompanying and form-
Ing a part of this specification, Figure 1 is a
sectional plan view (on linea b ¢, Fig.2) of a
traveling grate furnace embodying my pres-
ent improvements. Fig. 2 is a sectional side
elevation of the furnace. Fig. 3 is a verti-
cal transverse section on line o b ¢, Fig. 2,
showing the parts at the right-hand of said
line as seen from a point at the left-hand
thereof. Fig. 4 is a side elevation of the fur-
nace as seen from the right-hand in Fig. 3.
In Figs. 2 and 3 the furnace is shown sup-
plied with fuel as when in operation.

Similar characters designate like parts in
all the figures. 4

For illustrating the application and mode
.50 of operation of my present improvements, I
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have shown the same applied to the furnace

which is described and claimed in the afore-
said Letters Patent No. 499,716, This fur-
nace comprises a traveling grate and means
for actuating the same, and has its furnace- s5;
chamber C, and also the grate-mechanism,
inclosed by the usual side-walls. 2 and 4, and
end-walls 3 and 5.

The endless-grate, designated in a general
way by G, comprises the lower and upper €o
runs, 9 and 10, respectively; said upper run
constituting the furnace-floor under which is
located the series of air-blast chambers a, b,
¢, d, these being supplied by the air-pipesa’,

b, ¢, d’, through a conduit, M, leading from 65
a blower, air-compressor or other air-sapply,
not shown. - The upper and lower runs, re-
spectively, of the endless grate are shown
supported on guides, 18 and 18" and 19 and
19, respectively. Foractuatingthe traveling- 7o
grate @, this is shown carried by the chain-
‘wheels 12 and 14, which are supported on the
shafts 13 and 15, respectively; and for revolv-
ingtheoneof the shaftsand thereby actuating
the grate, said shaft 15, is shown furnished 75
with the worm-wheel 40, which meshes with

a worm, 41,0n a driving-shaft, 42, that issup-
ported in bearings, 43, 43’, and is driven by
adriving-pulley, 44, from somesuitablesource

of power. Notshown. Theseséveral details 8o
belonging to the invention described and
claimed in the aforesaid Letters Patent,a fur-
ther description of the same is deemed unnec-
essary. o o

For delivering the regular or first supply 85
of fuel to the endless-grate, the furnace is or
may be provided with the supply-hopper I,
whose mouth or discharge-opening delivers
the fuel directly onto the grate, over an igni-
tion-bloek, B, as illustrated in Fig.2, Imme- go
diately rearward of said supply-hopper H, the
furnace-chamber C is shown covered with a
roof or arch, designated by A, in which an
opening is made at 85, through which to sup-
ply the grate with an additional quantity of g3
fuel, usually of another and lower grade.
From the furnace-chamber C, the gases may
be conducted through the flue 20 to be used.
As a means for regularly delivering the addi-
tional fuel-supply to the furnace-chamber ico
through the aforesaid opening 85, a feed-ap-
paratus is shown set over said operning, and
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comprises a hopper, H’, suitably supported,
and a feed-wheel or bucket-wheel, W, set un-
derneath said hopper in position for receiv-
ing the fuel therefrom and delivering the
same in a falling stream, 86, into the furnace-
chamber, as fully illustrated in Fig. 2. For
actuating said feed-wheel, the shaft 84 of said
wheel is shown furnished with a pulley or
chain-wheel, 96, which is connected by adriv-
ing band or chain, 97, with a chain-wheel, 95,
carried on a stud, 98, and geared with the
shaft 15. By making the wheels 95 and 96
of proper relative dimensions, any required
speed may be imparted to said feed-wheel, for
delivering to the furnace any required pro-
portion of the secondary fuel.

The operation of the furnace, except as to
the secondary fuel-supply,issubstantially the
same asillustrated and described in the afore-
said Letters Patent No.499,716. 'The fuel in
the hopper H is delivered directly tothe grate,
on which it is spread in a layer, and during
theregular operationof the furnace isignited
at a point adjacent to or over the first air-
blast chamber a, which chamber is, in prae-
tice, supplied with air at a moderate pressure.
The air-blast chamber b is ordinarily supplied
with air at a considerably higher pressure, for
the purpose of increasing the combustion and
raising the burning mass to a high tempera-
ture. During or immediately following the
thorough ignition of the layer 71,0f fuel, the
secondary supply of fuel is delivered to the
furnace-chamber, being deposited in a series
of separated layers, 72, superimposed upon
said lower layer71. Inpractice, saidsecond-
ary supply is intended to be of a relatively low
grade, such, for instance, as carbonaceous
slates and minerals found in connection with
veins of pure coal. The secondary fuel being
delivered into the hot furnace-chamber upon
a bed of fuel already brought to a high state
of combustion, the carbon is rapidly distilled
therefrom and mingled with the furnace-
gases, to be consumed in the rearward por-
tions of the furnace-chamber; the refuse min-
eral being finally earried off with the ashes
and cinder from the higher grade of fuel form-
ing the first layer upon the furnace-floor.

It will be remembered that in the furnace
herein shown, when operated as described in
the aforesaid Patent, No. 499,716, the air-
pressures in the chambers ¢ and d will (usu-
ally) be normally less than in the air-blast
chamber b; butin the present instance,owing
to the increased quantity of fuel beyond the
point where the secondary supply is deliv-
ered to the grate, the air-pressure will, in
sonie cases, be somewhat increased in one or
more of said chambers, for forcing the com-
bustion of the combined primary and second-
ary layers of fuel. In this eonnection it will

be understood that the number and width of
the successive air-blast chambers will be regu-
lated according to the duty required of the
furnace.

According to my present improvements, the
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_passage-way 85 in the furnace-roof through

which the second fuel-supply is dqlivered to
the furnace-chamber C is set inclined, pref-
erably as shown in Fig. 2, and the upper sur-
face at the forward side of said opening 1s
furnished with a series of guides, 87, which,
when the fuel is delivered upon them, as
from the feed-wheel W, as illustrated in Fig.
9, divide it into separate streams, 86, Fig. 3,
which, by passing down said guides are sepa-
rated and, descending upon the lower layer
71 of fuel upon the traveling grate, form a se-
ries of narrow layers 72 separated from each
other so as not to interfere so much. with the
combustion of said lower and principal layer
received by the grate from the first _fuel—sup-
ply apparatus, which, in the present instance,
is the aforesaid hopper I '

By delivering the second fuel-supply to the
grate in relatively narrow layers, spaces, 88,
between said layers are provided for the es-
cape of the gases from the lower layer. By
this means the combustion of the lowerlayer
may be more rapid, and the second fuel-supply
is subjected at the edges of said narrow layers
72 to the action of the flames within the fur-
nace-chamber, and is thereby more effectively
decarbonized, and the carbon thereof better
utilized. For preventing the furnace-gases
from ascending through said roof-space 85,
and to prevent the same from burning out and
destroying the second fuel-supply apparatus,
also to furnish a moderate supply of fresh-
air to mingle with the gases of the furnace-
chamber and thereby promote the combus-
tion of the same, the chamber 45 of said fuel-
supply apparatus H’ is closed, and is sup-
plied with an air-blast through some suitable
pipe, as E, attached thereto. Said supple-
mental air-supply being delivered through
said pipe E to said closed chamber 45, passes
at the side of said feed-wheel W and down-
wardly through said roof passage-way, as In-
dicated by the arrows, carrying with it any
furnace-gases which may have descended into
said passage-way. By this means, all of the
objects here specified are readily attained,
and the supplemental supply of air is de-
livered to the furnace-chamber in a manner
and at the point forsecuring the most effect-
ive combustion, especially when using for the
first fuel-supply a fuel of a bituminous or
semi-bituminous character. .

Having thus described my invention, I
claim—

1. In a furnace, the combination with the
furnace-chamber and its roof having an open-
ing therein, of a traveling grate and a fuel-
supply therefor, means for supplying air to
the grate, a second fuel-supply in position for
delivering fuel to the grate through said roof-
opening at a point beyond the normal igni-
tion-line of the fuel first supplied, and fuel-
guides set to divide the second fuel-supply
intoseparated layers, substantially as and for
the purpose set forth.

2. In a furnace, the combination with the
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furnace-chamber and itsroof having an open-
ing therein, of a traveling grate—and a fuel
supply therefor, a second fuel supply in po-
sition for delivering fuel to the grate through
the roof-opening and comprising a chamber
covering said opening, and an air-supply for
said chamber, whereby a supply of fresh air
may be delivered to the furnace-chamber
through said opening, substantially as.de-
seribed and for the purpose specified.

3. In a furnace, the combination with the
furnace-chamber and its roof having an open-
ing therein,and with a traveling-grate and the

€2

first fuel-supply therefor, of the second fuel-
supply located above said roof opening and
comprising a chambar coveringsaid opening,
a feed-wheel withinsaid chamber for deliver-
ing the second supply of fuel to the furnace,
means for actuating the feed-wheel and the
traveling-grate, and an air-supply for said zo
chamber, substantially as deseribed.

FRANCIS H. RICHARDS.
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Witnesses:
FrED. J. DOLE,
JoHN L. EDWARDS, Jr.




