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UNITED STATES PATENT OFFICE. 

FRANCIS H. RICHARDS, OF HARTFORD, CONNECTICUT, ASSIGNOR TO ECKLEY 
B. COXE, OF DRIFTON, PENNSYLVANIA. 

TRAVE ING GRATE FUR NAC E. 

SPECIFICATION forming part of Letters Patent No. 585,408, dated March 12, 1895. 
Application filed October 10, 1894, Serial No. 525,514 (No model.) 

To all whom it may concert: 
Beit known that I, FRANCISH. 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 Traveling-Grate Fur 
naces, of which the following is a specifica 
tion. 
This invention relates to that class of fur 

Io naces in which the furnace is provided with 
an endless traveling-grate adapted for carry 
ing the fuel forward in the furnace-chamber, 
and is provided with means for actuating said 
grate and with means for supplying fuel 

I5 thereto, and in Which an air-blast apparatus 
is provided for supplying air. to the fuel at 
varying pressures at successive points in the 
length of the furnace-chamber, which air-blast 
apparatus comprises one or more air-supply 

2O chambers located below the fuel-carrying run 
of the grate and means (usually a blower) in 
connection with and adapted for furnishing 
air to said air-supply chamber or chambers, as 
described, for instance, in Letters Patent of 

25 the United States No. 499,716, dated June 20, 
1893, and No. 510,589, dated December 12, 
1893, granted to Eckley B. Coxe, and to which 
reference may be had. - 
My present invention relates more particu 

3o larly to the construction and organization of 
the furnace-chamber grate - mechanism, in 
cluding the air-blast-apparatus and connected 
mechanism. 

Heretofore in furnaces of this class, and as 
35 shown and described in the patents referred 

to, it has been customary to provide a series 
of air-blast chambers with outlets contigu 
ous to the fuel-carrying run of the grate and 
to supply these chambers with air by means 

4o of an apparatus located outside the inclosing 
walls of the furnace which apparatus usually 
consisted of a blower, a main air-supply pipe 
in connection with said blower (which main supply pipe was usually supported upon 

45 brackets secured to the outer face of one of 
the side-walls of the furnace) and a series of 
conduits or tributary pipes connecting the 
main air-supply pipe with the air-blast cham 
bers which pipes extend through said side 

So Wall of the furnace. In such construction it 

will be readily seen that considerable space 
Over and above the space actually required 
for the furnace proper, is necessary for the 
accommodation of the air-blast mechanism; 
and in steam plants where several boilers 55 
comprising a battery, are set side by side this 
matter of additional space necessary for the 
air-blast apparatus of each furnace is of con 
siderable importance, as the aggregate space 
requisite for the air-blast apparatus of a se- 6o 
ries of furnaces would be of considerable 
magnitude. Therefore the primary object of 
my invention is to provide in connection with 
an endless traveling grate, in furnaces of the 
class specified, improved air-blast apparatus 65 
comprising air-blast chambers, a blower, and 
blower actuating mechanism, which shall as 
a whole be compact, simple and durable in 
construction and effective in operation and 
shall be of such disposition relatively to the 7o 
endless grate that said air-blast apparatus, 
including the blower and the major portion 
of its actuating mechanism, will be inclosed 
by, and within the circuit of, the grate; and 
also to provide, in connection with the said 75 
blower and traveling grate, driving mechan 
ism for simultaneously actuating the travel 
ing grate and blower and of such construc 
tion and organization that the traveling grate 
and blower will have relative velocities of 8o 
proportionate variations and any change in 
the velocity of one of these will be accom 
panied by a proportionate change in the ve 
locity of the other. 
In the drawings accompanying and forming 85 
art of this specification, Figure 1 is a sec 

tional side elevation of a portion of an endless 
traveling grate furnace embodying my im 
provements. Fig.2 is a sectional plan view of 
the same, parts thereof being broken away go 
to more clearly show certain of the details. 
Fig. 3 is a vertical transverse section of the 
furnace taken in line a-d', Fig. 1 looking to 
ward the left hand in said figure. Fig. 4 is 
a vertical transverse section of the front end 95 
of the furnace taken in lineb-b, Fig. 1 look 
ing toward the left hand in said figure. Fig. 
5 is a cross-sectional view taken in line c-c, 
Fig. 4 looking toward the right hand in said 
figure and showing simply the floor and a loo 
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portion of the actuating mechanism there 
for and a portion of the grate actuating mech 
anism. 

Similar characters designate like parts in 
all of the figures. 
In the preferred embodiment thereof here 

in shown and described, my invention con 
sists in part in the combination with the fur 
mace-chamber, of an endless fuel-traveling 
grate supported for traveling movement with 
in said furnace-chamber, an air-blast appa 
ratus embodying a blower supported within 

35 

45 

55 

the circuit of said grate adjacent to and 
adapted for supplying air to the upper run 
of said grate, means for imparting a circui 
tous traveling movement to said grate, and 
means for actuating said blower, all of which 
will be hereinafter more fully described. 
For convenience my present improvements 

are shown and described in connection with 
a furnace similar to the ones described in the 
patents hereinbefore referred to. It will be 
understood, however, that my improvements 
are applicable to other furnaces than those 
shown in the patents referred to. 
The furnace herein shown has the usual 

furnace-chamber, C, which is inclosed in the 
usual manner by the side-walls 2 and 4 and 
end-walls 3 and 5, said furnace-chamber be 
ing shown provided with a roof, R. At the 
forward end of the furnace this is shown pro 
vided with the usual fuel-supply hopper, H, 
from which fuel is admitted to the furnace 
chamber through the inclined chute or open 
ing, 5, in a well known manner, and at the 
rearward end of the furnace - chamber is 
shown the usual bridge-wall, 7. The term 
“furnace-chamber’ as herein employed has 
reference to the entire area inclosed by the 
furnace walls. 
The floor of the furnace consists of the up 

per run, 10, of an endless traveling grate, 
designated in a general Way by G, which is 
carried upon suitable grate carrying wheels 
or chain wheels 12, 12, 14 and 14, that are 
supported on shafts 13 and 15 in the manner 
hereinbefore more fully described, which 
shafts are journaled in suitable bearings on 
the frame work or side-Walls of the furnace 
structure. This endless grate may be of the 
same general construction as the endless grate 
described in either of the patents hereinbe 
fore referred to, or may be of any other suit 
able construction. 
As in the patents hereinbefore referred to, 

I have shown in the drawings (see Fig. 1), a 
series of air-blast chambers located below, 
and having outlets contiguous to, the fuel 
carrying run, or upper run, 10, of the endless 
grate. These air-blast chambers which are 
designated by a, b, c and d, respectively, pref 
erably are in communication with one an 
other through valve-regulated openings, e, in 
their separating partitions, and are supplied 
with air from a blower, designated in a gen 
eral way by B, supported adjacent to the 
forward chamber, a, and having air-conduits, 

8, in communication with one of said air-blast 
chambers. 

In the organization thereof herein shown 
the blower, B, which is located within the cir 
cuit of the grate, is shown carried by brack 
ets, 30 and 30', preferably formed integral 
with said casing of said blower and secured 
to a vertical transverse beam, 31, located be 
tween the upper and lower runs of the grate 
near the forward end of the circuit thereof, 
with its upper and lower flanged edges con 
tiguous to the upper and lower runs, respect 
ively, of the grate, said beam preferably con 
stituting the end wall of the air-blast cham 
bera, and also constituting an air seal to pre 
vent efflux of air at the extreme forward end 
of the circuit in advance of the ignition area 
of the furnace floor-openings 32, being formed 
through said beam near the lower edgethereof, 
and below the bottom Walls of the air-blast 
chambers through which the blow-pipes or 
air-conduits 8 of the blower extend, said pipes 
being shown in communication with the sec 
ond air-blast chamber, b, of the series, through 
the bottom wall thereof. 
As a convenient means for simultaneously 

actuating the blower and grate, at propor 
tionately varied velocities, and for maintain 
ing a given ratio in velocity, I have provided 
an actuating mechanism therefor which, in 
the form thereof herein shown, comprises a 
driving-shaft, 13, in direct connection with 
and adapted for revolving the fan of the 
blower at a relatively high rate of speed, said 
shaft being provided with a driving pulley 
which may be driven from any suitable source 
of power (not shown); an intermediate shaft, 
33, operatively connected with the grate car 
rying wheels, 12 and 12" of the grate, G, by 
means of pinions, 34 and 34 upon said shaft 
meshing with gear-wheels, 35 and 35, con 
nected with said grate carrying wheels 12 and 
12, respectively, and speed-reducing mech 
anism operatively connecting the driving 
shaft 13 with the intermediate shaft 33, which 
speed-reducing mechanism, in the form there 
of herein shown, consists of a worm, 36, se 
cured to the shaft 13 and meshing with a worm 
wheel, 37, carried upon a shaft 38, which shaft 
38, is provided with a worm, 39, which meshes 
with a worm-wheel, 40, upon the intermedi 
ate shaft 33. 
The gearing comprising the speed-reducing 

mechanism, will, it will be understood, be so 
proportioned and timed in their movements 
as to secure the requisite reduction in the 
velocity of the shaft 33 relatively to that of 
the shaft 13, and the gears connecting the 
shaft 33 with the driving-wheel of the grate 
will be so proportioned as to secure a proper 
variation or reduction in the velocity of the 
grate proper, relatively to the velocity of the 
shaft 33. 

In the drawings, the driving wheels 12 and 
12 for the grate are shown concentric to the 
driving-shaft, 13, which is directly connected 
With the fan of the blower. In this case said 
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driving - wheel 12 and 12' will be loosely 
mounted upon said shaft, said shaft simply 
constituting a bearing upon which the driv 
ing-wheels rotate. In practice, it is desirable 
that the driving-wheels be mounted independ 
ent of the driving-shaft 13, for obvious rea 
sons. Therefore I do not desire to limit my 
invention to the particular organization of 
actuating-mechanism shown in the drawings 
as this may be materially modified and still 
be within the domain of my invention. 
By inclosing the blower, and the air-blast 

conduits thereof within the circuit of the 
endless chain. I secure a compactness in the 
structure of furnace grate mechanism which 
is highly desirable and of material advantage 
in furnaces of this class, rendering the grate; 
air-blast chambers, and the blower therefor, 
practically, a unitary organization. 

Having thus described my invention, I 
claim- - 

1. In a furnace-mechanism, an endlessfuel 
traveling grate supported for circuitous move 
ment, in combination with a blower and suit 
able air-conduits supported within the circuit 
of said grate adjacent to the fuel-carrying run 
thereof, and means for actuating said blower 
and grate, substantially as described and for 
the purpose set forth. 

2. In a furnace, in combination a grate 
mechanism comprising an endlessfuel-travel 
ing grate, supported for circuitous movement 
in the furnace, means for actuating said grate 
to impart a traveling movement to the fuel 
thereon, a blower supported within the cir 
cuit of said grate and having suitable air 
conduits adjacent to the fuel-carrying run of 
Said grate, and means for actuating said 
blower, substantially as described and for the 
purpose set forth. 4. 

3. The herein described grate-mechanism 
for furnaces, it comprising an endless fuel 
traveling grate, supported for circuitous 
movement, an air-blast apparatus including 
a blower and supported within the circuit of 
said grate and adapted for supplying air to 
the fuel-carrying run thereof, and a grate 
actuator and a blower-actuator operatively 
connected together, so as to secure propor 
tionate Variations in the relative velocities of 
said grate and blower, substantially as de 
scribed and for the purpose set forth. 

4. The herein described grate-mechanism 
for furnaces, it comprising an endless fuel 
traveling grate, revoluble carriers supporting 
said grate, grate-actuating mechanism in op 
erative-connection with one or more of said 
carriers a blower having air-blast conduits 
and supported within the circuit of and be 
tween the upper and lower runs of said grate 
and adapted for supplying air to the fuel-car 
rying run thereof, and blower-actuating mech 

anism in operative connection with the grate 
actuating mechanism, substantially as de 
scribed and for the purpose set forth. 

5. In a furnace, the combination with the 
furnace-chamber and its inclosing walls, of 
an endless grate supported for traveling move 
ment in said furnace-chamber, an air-blast 
apparatus comprising one or more air-blast 
chambers having an outlet or outlets contigu 
ous to the fuel-carrying run of said grate, and 
a blower supported within the circuit of said 
grate between the upper and lower runs there 
of and communicating with said air - blast 
chamber or chambers, and means for actuat 
ing said blower and grate, substantially as de 
scribed and for the purpose set forth. 

6. The herein described grate-mechanism 
for furnaces, it comprising an endless fuel 
traveling grate supported for circuitous move 
ment, a blower supported within the circuit 
of the grate and having air-conduits adjacent 
to and adapted for supplying air to the fuel 
traveling runs of Said grate, a blower-actuator, 
a grate-actuator, and a speed reducing mech 
anism connecting said blower-actuator with 
the grate-actuator, substantially as described 
and for the purpose set forth. 

7. In a furnace, the combination with the 
furnace-chamber and its inclosing walls, of 
the endless fuel-traveling grate supported for 
said circuitous movement within said fur 
nace-chamber, a transverse blower-support 
ing beam fixed between the upper and lower 
runs of the traveling-grate near the forward 
end of the circuit, a blower carried by said 
beam within the circuit of the grate and hav 
ing air-conduits adapted for supplying air to 
the fuel-carrying run of the grate, means for 
actuating said grate, and means for actuating 
the blower, substantially as described and for 
the purpose set forth. 

8. The herein described grate-mechanism 
for furnaces, it comprising an endless travel 
ing-grate supported for circuitous movement, 
a series of air-supply chambers supported 
within the circuit of and having outlets con 
tiguous to the fuel-carrying run of said grate, 
and having at the forward end thereof a trans 
verse partition or beam whose upper and lower 
edges are contiguous, or in close proximity, 
to the inner faces of the upper and lower runs, 
respectively, of the grate, a blower carried by, 
and located in advance of, said beam and hav 
ing air-conduits in communication with the 
air-blast chambers, and grate-actuating mech 
anism and blower-actuating mechanism op 
eratively connected together, substantially as 
described and for the purpose set forth. 

FRANCIS H. RICHARDS. 
Witnesses: 

FRED. J. DOLE, 
FREDERICK A. BOLAND. 
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