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FRANCIS H. RICIIARDS OF IIARTFORD CONNEOTICUT ASSIGNOR TO EQKIJEY' |
- B. CO‘{E OF DRII‘TON PENNSYLVANIA

FURNACE.

SPECIFICATION forming part of Letters Patent No. 535,412, dated March 12,1885,

Application filed Ootober 23, 1894, Serial No. 526 6986,

(No model.)

1o all whom it may concern:

Beit known thatI, Fraxcrs H. RICHARDS, a
citizen of the Umted States, residing at [Iar't-
ford, in the county of Hartfmd and State of
Oonnectwut have invented certain new and

~useful Improvements in Furnaces, of Whlch

the following is a specification.
T'hig invention relates to that class of fur-

naces adapted for burning the lower grades

and smaller sizes of fuel, in accord&nee with
the process deseribed in Lettel.s Patent of the

United States No. 499,715, granted to Eckley
. Coxe June 20, 1893 or to that class of fur-

naces in which a fuel- tmvehnn‘ grate or fur-
nace-floor is employed for carrying the fuel
forwardin the furnace- chamber, and in which

~means are employed for supplyuw air to the
fuel, daring the traveling movement thereof,

at varying pressures at successive points in
the lenﬂ'th of the furnace-floor or grate.

The ob]ecl;s of my present mventwn are,
primarily, to provide,in connection with a fur-
nace of the class above specified, a fuel-trav-
eling furnace-floor or grate of improved con-
Struc ction and 0rgan1mt10n adapted for carry-
ing the fuel forward in the furnace-chamber;
also to provide in connection with the furna,ee-
floor, improved means forsupplying airto the

tuel, earried upon the said furnace-floor, at

varying pressures at successive points in the

length thereof; and also to provide means in

| eouneetmn mth sald furnace-floor for reduc-

35

ing the normally high temperature of said
fumace-ﬂom Wlthout injuriously affecting the
combustion of the fuel.

Another object of my present invention is
fo provide means in connection with the fuel-
traveling furnace-floor for preventing the fuel

from working sidewise, or transversely of the

40

15

50 certain of the details thereof.

floor, over and around the side edges thereof,
and to SO construct and organize the several
component parts of the furnace-floor thatsaid

furnace-floor will be praetlcally self-cleaning, ;

Inthedrawings accompanying and formlng
part of this Speclﬁcatlon Kigure 1 is a sec-
tional side-elevation of a tra,velmg grate fur-
nace embodying my present improvements.
Ifig. 2 is a sectional plan view of the same,
parts beme* broken away to more clemly show
KFlig. 3 is a ver-

tical transverse section of the lower portion { on the frame-work of the furnace. Sald shaft

| of the furnace, taken in line a—a, Fig. 1, look-

ing toward the right handin said figure. Fig.
4 18 a cross-sectional view similar to Fig. 3,
but on a relatively large scale, of a portion of

55 -

one side of the fumaee, showing a portion of

the grate-mechanism, and Figs. 5 6 and 7 are

: plan, side and end views, reSpeetweﬂ} of one

of the series of gra;te-bars which comprise the
farnace-floor. .F

Similar characters designate like parts in
all of the figures of the drawings.

60

- For the purpose of 1llustmtmﬂ* the applica-

tion and mode of operation of my present im-

provements, I have shown the same applied
to a furnace which is, in a general way, simi-
lar tothe furnace deseribed in Letters Patent
of the United States No. 499,716, granted to

Hekley B. Coxe June 20, 1893, but it will be

understood that my improvements are appli-

cable to other forms of furnaces than that

shown and described in said patent.

As 1n the patent just referred to, the fur-
nace-chamber, designated by C, is melosed at
the sides and ends tllBIBOf by the usual side-
walls, 2 and 4, the froht end-wall, 3, and the

rear-wa,ll or brldn'e wall, 7, aud is eovered by

75

an ordinary roof, S, Over the rearward por-

tion of the furna,ce chamber C is shown the
forward end of the steam-boiler, B, which may
be of any well known type. |
The floor of the furnace-chamber, in the
preterred form thereof herein shown and de-
scribed, consists of the upper run 10, of an
endless traveling grate, designated in a gen-
eral way by G, which eudless grate 18 carried

at the opposite ends of its circuit, or at the
| front and rear ends of the furnace-chamber,

80

upon suitable grate-carrying wheels or chain-

wheels, 12 and 14, respectively, that are car-
ried by shafts 13 and 15, respectively, jour-

‘naled in suitable bearings (not shown) on the

frame-work of the furnace-structure.
As a means for imparting a traveling move-
ment to the endless grate,to feed the fuel car-

ried upon the upper run thereof forward in

the furnace-chamber with a uniform move-
ment, the chain-wheel shaft 13 is shown pro-
vided at one end thereof with a worm-wheel,

40, that meshes with a worm, 41, on a driving-

Sh&fb 42, journaled in bearmﬂ‘s 43 and 43/,

9c

95

100




IO

20

30

35

40

42 is shown provided with a pulley, 44, which
may be driven from any suitable source of
power (not shown).

As a means for supplying fuel to the igni-
tion area or forward end of the furnace-floor,
the furnace-chamber C is shown provided, at
the forward end thereof, with a fuel-supply
hopper, H, the delivering end of which comn-
municates with said ehamber, and is adapted
for supplying fuel to the furnace-floor through
the chute or opening, 5, extending through
the front end-wall, 3, of said furnace-chamber,
after the manner described in the patents
hereinbefore referred to.

In the preferred form thereof herein shown
and described, the endless chain grate con-
sists of a series of grate-sections, pivotally
connected together and comprising, each, a
series of duplicate grate-bars, g’, which grate-
bars are longitudinally disposed relatively to
the furnace-chamber. The grate-bars of adja-
cent grate-sections are so disposed, relatively
to each other, that the grate-bars of one sec-
tion will lieintermediate to and overlap, in a
horizontal plane, the grate-bars of the next
adjacent section. These grate-bars have each
transverse openings through opposite ends
thereof as shown at 3, which form bearings
for the carrier rods, hereinafter described,
and said bars have spacing-flanges, 9, which
are preferably in the nature of busses concen-
tric to said openings, said bosses or flanges
keeping the adjacent side edges of adjacent
orate-bars separated the requisite distance to
form air-spaces of the required area between
adjacent grate-bars.

As a simple and effective means for pivot-
ally connecting the grate-bars of adjacent
sections of alternating disposition as shown
in Figs. 2, 3 and 4, I have provided carriers
for said grate-bars which, in the form there-
of herein shown, are in the nature of cross-
sectionally eylindrical rods, 16, extending
through the openings, 8, of the overlapping
ends of the adjacent grate-bars, as will be
understood by reference to said figures, said
orate-bar carrying rods belng projected at
opposite ends somewhat beyond the outer
faces of the outside grate-bars of the grate-
sections, and being provided at these ends
with rollers, 17 and 17/, which ride upon
tracks, 18 and 18’, respectively, upon the in-
ner faces of the side walls of the furnace-

- strueture, as 1s most clearly shown 1n FKig. 4.

55
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The grate-bars, ¢’, will preferably be wedge-
Shaped in cross-section, their inner faces be-
ing of less width tha,n their outer or fuel-
supportmﬂ* faces. By this construction and
organization of furnace-floor, 1t will be seen
that the grate- bars, during the traveling
movement thereof, maintain a parallel rela-
tion intermediate to the ends of the cireuit,
thereby forming a furnace - floor having a
level fuel-supporting surface, and that said
grate-bars in passing around the rearward ]

535,412

relatively to each other, thereby loosening
up the material that might otherwise adhere
to the surface of said bars, and also clearing
the spaces between said bars, as will be read-
ily understood by reference to Fig. 1 of the
drawings, the dotted line, f, in said figure
illustrating fuel, and showing its various
positions during the traveling movement
thereol.

As a means for supplying air to the fuel-
carrying run of the grate at varying press-
ures at successive points in the length there-
of, and also as a means for reducing the nor-
mally high temperature of the fuel-carrying
run of the said grate, I have provided in con-
nection with the fuel - carrving run of said
orate, an air-blast apparatus whwh in the
preferred form thereof herein shown, consists
of aseries of air-supply chambers, designated
by a, b, ¢ and d, respectively, located under-
neath the fuel-carrying run of said grate, and
each having a top and bottom wall, ¢ and e’,
respectively, the top wall of which 1s contigu-
ous to and practically constitutes a support
for the grate-bars of the upper run of said
orate, and has a series of outlet-openings, 20,
therethrough, and the bottom wall of which
has one or more valve-regulated inlet open-
ings, 21, therethrough. These air-supply
cha,mbels which are Of relatively large areas,

extend f10m side to side of the ﬂ‘l&te, and are
separated from one another by transverse
water-chambers, a’, b” and c¢’, respectively,
whose upper and lower ends are contiguous
to and closed by the upper and lower plates,
e and €', respectively, which constitute the
upper and lower walls of the air-supply cham-
bers. These water-compartments will be sup-
plied with water from any suitable source of
supply, as, for instance, from the boiler, by
means of the supply-pipes, p.

As a means for supplying air to the suc-
cessive air-supply chambers, I have provided
a main air-compartment or chamber, A, which
is preferably located underneath the lower
run 11, of the grate, and extends approxi-
mately from end to end of said lower run, or
covers the space coinciding with the space
occupied by the entire series of air-supply
chambers a, b, ¢ and d, located above this
main air-supply chamber, as will be readily
understood by reference to IFig. 1 of the draw-
ings. This main air-supply chamber, £, is,
in turn, supplied with air by a conduit, 25,
in communication therewith, which conduit
leads to any suitable source of air-supply,
such as a blower (not shown).

One of the important features of my pres-
entinventionistheimproved meansemployed
in connection with the apparatus just de-
scribed for regulating the influx of air to the
successive air-supply chambers a, b, ¢ and d,
respectively, to secure varying pressures in
the successive chambers, and also the means
employed for regulating the efflux of air from

end of the circuit, assume various angles & said chambers, o secure relatively varying
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air-blasts contiguous to the fuel, at success-

ive points in the length of the fuel-carrying
run of the grate. | L

To secure the requisite relative variation

5 of air-pressure in the successive air-supply

successive points in the length thereof, will

| naturally fill these grooves, 27, and, owing to

the traveling movement of the grate, the fuel
contained in these grooves will be forced in- 70
ward toward the middle portion of the grate

chambers, I have provided, as hereinbefore
described, the valve regulated inlet openings,
21, in the bottom walls of said chambers, said
inlet openings being usually provided with
ordinary gates or slide-valves,21’, adapted to

be operated in the usual manner for increas-_

ing or decreasing the effective areas of said
inlet openings, as will be understood by ref-
erence to Figs. 1, 2 and 3 of the drawings,

and to secure the requisite relative variation -

in the efflux of air from the successive air-

supply chambers, a, b, ¢ and d, to thereby

vary the effective supply of air to the fuel, at
- suceessive pointsin the length of the furnace-

chamber, the successive series of outlet open-

ings through the upper walls of the successive
air-supply chambers are of relatively varying
aggregate areas; that is to say, the effective
- outlet areas of the successive air-supply cham-
bers vary relatively to each other. |
Another important feature of my present

invention is the means employed in connec-

tion with the fuel-carrying run of the grate
for preventing the fuel from being carried

sidewise over the extreme side edges of said
~upper ruan.
herein shown and deseribed, consists prefer-
ably of the two hollow beams, 26, which are
somewhat similar to the hollow “side-bars”
or air-checks described in Letters Patent of
the United States No. 510,566, granted to Eck-
ley B. Coxe December 12,1893. These beams
are supported, one at each side of the upper
run of the grate, by the frame-work of the
furnace, as shown most ¢learly in Figs. 3 and
4, with their inner adjacent ends in close
proximity to, and overlying the upper side
edges of, the upper run of the grate; said

beamsextendinglongitudinally of the furnace.

and constituting not only clearing-beams for
the furnace-floor, but, also constituting water-
walls adjacent to the fusl-supporting surface
of thesaid furnace-floor;a circulation of water
- being maintained in the said beams by means
(not shown) in any suitable manner. As
shown In thedrawings, these beams, 26, have

a series of grooves 27, formed in the under

faces thereof which extend from the extreme

inner edges thereof and are in the direction.

of the width of the beams, but in horizontal
planes, they being inclined inwardly in the
direction of the traveling movement of the
grate, as shown by dotted lines in Fig. 2 of
the drawings. o R

By forming the grooves, 27, in the under

sides of the overhanging side beams, 26, and

inclining them horizontally in the direction
of the traveling movement of the grate, as
described, it wili be seen that any fuel work-
ing sidewise upon the fuel-supporting run of,

This means, in the form thereof

by the succeeding particles of fuel comingin

contacttherewith; thereby limiting the trans--
verse movement of the traveling fuel, and
preventing the same from running over the
side edges of the fuel-carrying run of the
grate. S
In practice, after the clearing-grooves, 27, in
the side beaws, 26, are filled with material,
during the traveling movement of the grate,
it will be seen that the material econtained in
said grooves will practically constitute a se-

-ries of horizontally inclined projecting ribs

or brushes adapted for sweeping the fuel-sup-
porting face of the upper run of the grate at
the sides thereof, and which will deflect the
outward movement of the material, at the
side edges of said grate, and cause the same
to move inward toward the middle portion
thereof. e
Having thus described my invention, I
claim— | | |
1. In a furnace of the class specified, the
comoination with thefurnace-chamberandits
inclosing walls, of grate-supporting tracksin

fixed relation with the side-walls of the fur-
nace-chamber, an endless grate comprising a

series of overlapping cross-sectionally wedge-
shaped grate-bars pivotally - connected to-

gether by transverse grate-bar-carrying rods

extending through said bars and from sideto
side of the furnace-chamber and having roll-
ers at opposite ends thereof supported upon
sald tracks, and grate-driving mechanism car-
ried by the side-walls of the furnace-chamber,

\ substantially as described and for the pur-

pose set forth.

2. In a furnace of the class specified, the
combination with the furnace-chamber, and
the fuel-traveling furnace-floor, of side beams
overlapping the opposite upper side edges of
the furnace-floor, and each having a series of

 clearing-grooves in the under faces thereof,

substantially as described and for the pur-
pose set forth. - |

8. In a furnace of the class specified, the
combination with the furnace-chamber and
the fuel-traveling furnace-fioor, of side beams

overlapping the opposite under side edges of

the furnace-floor, and each having a series of
horizontally-inclined clearing-grooves in the
lower faces thereof, substantially as described

and for the purpose set forth. |

- 4. In a furnace of the class specified, the-
combination with the furnace-chamberandits
inclosing-walls, of a grate supported for trav-
eling movementlongitudinally of the furnace-

chamber, and side-beams supported above

and at each side of the grate, and each having
a series of clearing-groovesin the under faces
thereotf, adjacent to the upper face of the

and toward the outside edges of, the grate, at 4 grate, and horizontally inclined inward in the
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direction of the traveling movement of said | underneath the furnace-floor and having out-

orate, substantially as described and for the
purpose set torth.

lets contiguous to said furnace-floor, of rela-
tively varying areas, substantially as de-

5. In a furnace of the class specified, the | seribed, a series of water-compartments in-

combination with the furnace-chamberandits
inclosing-walls, of a farnace-floor supported
for movement longitudinally of the furnace-
chamber, and two hollow side-beams located

oneat eachside of and overlapping the upper
surface of the furnace-fioor, and each having

a series of horizontally inclined clearing-
grooves formed in the under faces, at the in-
ner edges thereof, the grooves of one beam
being oppositely inclined relatively to those
of the other beam, substantially as desceribed
and for the purpose set forth.

6. In a furnace of the class specified, the
combination with thefurnace-chamberand its
inclosing walls, of a fuel-traveling furnace-
floor, supported for movement within and
longitudinally of said furnace-chamber, a se-
ries of air-supply chambers located under-
neath the furnace-floor, and having outlet
openings,. of relatively varying areas, contig-
uous to the furnace-floor, a series of water-
compartmentsintermediate to said air-supply
chambers, and means for supplying air to
said air-supply chambers, substantially as de-
scribed and for the purpose set forth.

7. In a furnace of the class specified, the
combination with the furnace-chamber and
the traveling-grate supported therein, of a
transverse plate located underneath and in
close proximity to the under face of the
ograte, and having suceessive series of outlet
openings therethrough, of relatively varying
agoregate areas, alr-supply chambers sup-
ported below said transverse plate, and hav-
ing water-walls contiguous to said plate, and
means for supplying air tothe traveling grate
through the outlet openingsin the transverse
plate, substantially as described.

3. In a furnace of the class specified, the
combination with the furnace-chamberandits
inclosing-walls, of a fuel-traveling furnace-
floor supported for movement within, and
longitudinally of, said furnace-chamber, & se-

ries of successive air-supply chambers located |

termediate to and separating said air-supply
chambers, means for supplying air to the
successive chambers, means in connection
with said air-supply chambers and adapted
for regulating the supply of air to said cham-

Lo
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bers, substantially as described and for the

purpose set forth.

9. In a furnace of the class specified, the
combination with the furnace-chamber and
with the fuel-traveling grate sapported there-
in, of a series of alternating air-compartments
and water-compartments, sapported below
and contiguous to, said farnace-floor, the air-
compartments of which have outlets contig-
uous to the furnace-floor at relatively varying
areas adapted for regulating the efflux of air
from said chambers, respectively, and have
valve-regulated inlets adapted for regulating
the influx of air to said chambers, and means
in position and adapted for supplying air to
sald chambers through said valve-regulated
openings, substantially as described and for
the purpose set forth.

10. In a furnace of the class specified, the
combination with the furnace-fioor and with
the fuel-traveling grate supported therein, of
a series of successive air-snpply chambers of
relatively varyving capacities located below
said furnace-floor and each having a series of
outlet openings contiguous to said furnace-
floor, the aggregate area of the series of out-
let openings in one chamber varying rela-
tively to the aggregate area of the series of
outlet openings in the other chamber or cham-
bers, water compartments located interine-
diate to said air-supply chambers, means for
supplying air to said chambers and means
for supplying water to said water-compart-
ments, substantially as described and for the

purpose set forth.
FRANCIS I1I. RICHHARDS.

Witnesses:
FRED. J. DOL:
S. W. PorTs.
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