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'UNITED STATES

PaTENT OFFICE,

FRANCIS H. RICHARDS, OF HARTFORD, CONNECTICUT, ASSIGNOR TO ECKLEY

B. COXE, OF DRIFTON,

PENNSYLVANIA.

TRAVELING-GRATE FURNACE.

SPECIFICATION ‘forming‘ pa.i't of Letters Patent No. 527,452, dated October 16,1894,

Application led July 14,1894,

To all whom Tt may concern:
Be it known that I, FraNcIis H. RICHARDS,
a citizen of the United States, residing  at
Hartford, in the connty of Hartford and State
5 -0of Connecticut, have invented certain new
and useful Improvements in Traveling-Grate
Fuarnaces, of which the following is a speci-
fication.
This -invention relates . to travelmg-grate
1o furnaces, and has special reference to that
class of furnaces in which an endless travel-
ing grate or traveling furnace-floor is em-
ployed for sunportmg and imparting a con-
tinuous - traveling movement to the fuel,
15 and.means are employed for supplying air
to the fuel during its traveling movement at
varying pressures at successive points in its
course of travel.
In furnaces of this class as heretofore or-
20 ganized, it has been customary to pr0v1de a
series of successive air-blast chambers in-
termediate to the upper and lower runs of
the traveling grate, and to provide means
for supplying air to the sucecessive chambers
25 at varying pressures, as described, for in-
stance,in Letters Patent of the United States,
No. 499,716, granted to Eckley B. Coxe, June
20, 1893, to which reference may be had.
The object of my present invention is to
30 prov1de, in connection with a furnacs of this
class, an endless traveling furnace-floor™ or
gmte comprising a series of transversely-dis-
posed floor-sections or beams each having a
series of air-spaces or air-supply openings;
35 also to provide an air-supply chamber hav-
ing ‘an outlet contingous to several of said
sectlons and to provxde, in connection with
the ﬂoor sections comprising the furnace-
floor or grate, slide-valves or gates having
4o air-spaces:or openings therein adapted for
registering with the air-spaces or openings
of the floor-sections; also to provide means
for automatically shifting the slide-valves or
-gates of the floor-sections for independently
45 regulating the effective area of the openings’
throuvh each section during the traveling
: movement of the furnace- ﬂoor' to increase
or decrease the supply of air to the fuel at’
suecessive points in the traveling movement
50 thereof as reqmred to properly regulate com-
busmon. ) ‘

Serial No. 617,662, (o model.)

-

Inthedrawings accompanyingand forming
part of this spemﬁca‘uon, Figure 1 is a sec-
tional pla.n view of a firnace embodvmtr my’
present improvements, parts thereof bemg 55,
broken away to more elearly illustrate the con-
struction and arrangement of certain details
thereof. TFig.2is a‘sectlona,l side elevation of
said furnace, a portion of the traveling fur-
nace-floor being shown in end elevation, 6o
while -other portions thereof are shown in
longitudinal section. Fig. 3 is a. vertical
cross-section of the .furnace, taken in line
a—a, Fig. 2, looking toward the left hand in
said ﬁuure, and Fws‘ 4,5, and" 6 are eross- 65
sectional views of & portion of oneside of the

furnace, on an’enlarged scale, illustrating
the operation of one of the reoulatlnmvalves

in connection with one of the ﬂoor-seetlonq
said figures showing three successive posi- jo
tions of said valve with relation to the floor-
section, which positions are assumed by said
valve at successive points in  the traveling
movement of the grate. Fig. 7isa diagram-
matic view of the two valve-operating cam- 75
tracks, showing their relative relation to a
straight line GOIHCldlnf" with the line of travel
of the furnace-floor.

Similar characters deswuate like parts in
all the figures.

The framework for carrying the opelatlve
parts of the furnace mechanism and also for

8o

‘protecting said mechanism. and preventing

the efflux of the air-blast, isshown having the. .
usual inclosing walls at the sides and onds 83
thereof, whlch ‘may be of the construction
shown and described in ihe Patent No. 499,716
hereinbefore referred to. . The side-walls are
designated in a general way by 2 and 4, re-
spectively, and the faurnace-chamber, desig- go
nated by C, is shown covered by a revelbem-
tory areh or roof, A, at the rear end of which
the bLoiler (if one is used) will be located. A
portion only of the rear end.of the furnace is.~
shown. The front- and back- walls are desig- 95

nated by 6 and 6/, respectively, and the usual
‘Dbridge-wall is designated by 7. At the for-
ward end of the furnace this is provided with

a fuel-supply hopper, H, from which fuel is
supplied to the furnace- chamber throu gh the 100
inclined chute or opening 5, in a well- known
manner.
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The furnace is shown provided with an end-
less traveling furnace-floor, or grate; desig-
nated in a Uenmal way by @G, the upper run
of which constltutes the fuel-supporting run.
This furnace-floor is shown supported on and
driven by chain-wheels, 12 and 14, at opposite

ends of ‘the furnace-chamber, which wheels.

are carried by shafts,13 and 15, respectively,
supported in any suitable bearings carried
by the framework of the furnace structure.
Asa means for imparting a traveling move-
ment tothe furnace-floor, the shaft 13 isshown
provided at one end thereof with a worm-
wheel, 40, which. meshes with a worm, 41, car-
ried by a driving-shaft, 42, supported.in bear-
ings, 43 and 43’, which shaft is provided with
a pulley, 44, by means of which the same may
be- rotated by means of a belt (not shown)
driven from any suitable source of power.
Inthepreferred form thereof herein shown,
the traveling furnace-floor ¢onsists of a series
of fransversely-disposed floor-sections, desig-
nated in a general way by g, pivotally-con-
nected together as at 8’ to form, practically,
an endless chain or chain-grate, which is car-
ried, as before stated, by the forward and rear-
ward chain-wheels 12 and 14, respectively;
the upper and lower runs,; 10 and 11, respect-
ively,of the furnace-floor or grate beingherein
shown supported upon rollers, 20 and 207, re-
spectively, which rollers are preferably car-
ried upon transverse shafts, 21 and 21’, sup-
ported for rotation in bearings or sockets, 22
and 22, herein shown formed upon the two
plates 93 and 23’, which will preferably. con-

" stitute the inner fdceq of the side-walls of the
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furnace-chamber.

Each floor-section of the series of floor-
sections, which comprise the furnace-floor is
herein shown consisting of two parts, or
members connected together preferably for
sliding movement the one relatively to the
other,one of which parts constitutes the main
body-portion, or, as it will be hereinafter
termed, the “floor-beam,” 25, and the other
of which constitutesa valve, 26. The floor-
beam 25, which is of oblong construection and
supported transversely of the furnace-cham-
ber, is shown having a series of air-supply

‘openings, 257, therethrouvh through which

air may be admltted to the fuel supported
upon said floor-beam; and the slide-valve 26
hasa series of alr-supply openings, 26/, there-
through, in position and adapted for regis-
tering with the openings in the beam 25.. The
floor-beam is shown having two side-walls
and a fuel-supporting wall, and the slide-
valve is shown supported for sliding move-
mentbetween the two side-walls of the floor-
beam in close proximity tothe fuel- -supporting
wall'of said beam, and is of a, length approxi-

mately.equal to the length of said beam.. At

opposite ends of the shde valve are friction-
rollers, 27 and 27/, respeetlvely, which, at the
upper run of the fuel- -carrying ﬂoox, bear
against oppositely-inclined valve-operating
txacks, or cams 28 and 28/, respeetlvely, pref-

.successive fuel-supporting

erably formed integral with the two side-
plates 23 and 23, as most clearly illustrated
in Figs. 1, 3, 4,5 and 6 of the drawings. The
working- fa,ces of these cams will, in practlce,
be paxallel to each other and w111 be of such
inclination at different portions thereof and
will bear such relation to a straight line co-
ineiding with the line of travel of the furnace-
floor as to cause a variation in the position
of the slide-valves with relation to the floor-
beams at different points in the length of the
furnace-chamber during the traveling move-
ment of the furnace-floor, to thereby increase
the effective areas of the air-supply openings
of some of the floor-beams and decrease in
proper proportions the effective areas of the

air-spaces of others of said floor-beams, thus.
regulating the effective supply of air to the

fuel supported upon the floor at successive
points as required in the traveling movement
thereof. In the drawings each floor-section
is shown independently carried at its oppo-
site ends by links, one at each end, of an
endless chain somewhat after the manner of
chain-grates heretofore made.

As a means for supplying air to the fuel
supported upon the upper run of the furnace-
floor, I have provided an air-chamber, J,
which is located below the upper run of said
floor and has an open end contiguous to said
upper run, said chamber having its walls

preferably constructed of sheet-metal bent

to proper form and secured in any suitable
manner to the side-plates 23 and 23, said
chamber being most clearly shown in FIO‘S
2 and.3 of the drawings., This cha,mber is
supplied with air from an air-supply pipe, J7,
which, in turn, may be supplied by a blower,
orair-pump, (not shown,) intheusual manner.

In practice, an air-pressure will be main-

tained in the air-supply chamber J somewhat

in excess of the maximum pressure required
for the fuel at any given point in the length
of the furnace-chamber, and this pressure is
regulated at successive points in the length
of the fuel-carrying run of the furnace-floor
by increasing or decreasing the effective
areas of the air-supply openings through the
floor-sections, permitting thereby of greater
or lesser volumes of air to pass through said
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air-supply openings, and consequently vary- ..

ing the effective pressures at these points.

Having thus described my invention, I
claim—

1. In a farnace of the class specified, a
traveling grate having one or more fuel-sup-
porting grate-sections with air-spacestherein,
a valve inconnection with said grate-sections
and adapted for varying the area of said air-
spaces, and means for automatically operat-
ing said valve during the traveling move-
ment of the grate to bring the air-spaces to
predetermined areas at given points in the
furnace-chamber, substantially as described.

2. In a furnace of the class specified, in
combination, a traveling grate comprising
grate-sections,
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each of which has a series of air-spaces. or
outlet-openings, a valve connected with each
grate-section in position for closing the air-
spaces, means for supplying air to the fuel
supported upon.said grate-sections, means
for imparting a traveling movement to the
grate;and means for operating the successive
valves of the grate-sections during the trav-
eling ‘movement thereof to open or close the
air-spaces of each section and bring them to
predetermined areas at given points in the
travelof the grate, substantially as described
and for the purpose set forth.

3. In a furnace of the class specified; the
combination with the furnace-chamber. and
its inclosing walls, of a traveling furnace-
floor having air-supply openings therein and
carrving valves.contiguous to and adapted

- for varying the eﬁectlve areas of said open-
lnfrs, means for supplying air to said open-

ings, means for imparting a traveling move-
ment to the furnace-floor, and means in posi-
tion and adapted. for operating the valves
during the traveling movement of the fur-
nace-floor to bring the outlet-openings of said
furnace-floor to predetermmed areas at given
points in the travel thereof, substantlally as
described.

4. In a furnace of the class specified, an
endless traveling furnace-floor comprising a
multiplicity of perforated floor-sections con-
nected together o form substantially an
endless chain-grate, slide-valves carried by
said floor-sections and having perforations
adapted for registering with the perforations
of said.floor-sections, and means for auto-
matically imparting a sliding movement to
said valves, substantially as deseribed and
for the purpose set forth.

5. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of ‘a perforated endless

traveling furnace-floor carrying valves con-

tiguous to the perforations thereof, means
for imparting a traveling movement-to said
furnace-floor, and fixed. eams or inclines for
operating said valves during the traveling

movement of the furnaee-floor to bring the.

perforations to predetermined areas at given
points in the travel of said furnace-floor, sub-
stantially as described.

6. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of atraveling furnace-floor
comprising a series of transversely disposed
connected floor-sections having air-supply
openings therethrough, a valve carried by
each of said sectlons in position for closing
the openings therethrough, means forim part-
ing atraveling movement tothefurnace-floor,
and fixed cams adjacent to and adapted: for
operating :the several valves of the'several
floor-sections during the traveling movement
of the furnace-floor to bring the air-supply
openings. in said sections to predetermined
areas at given points in the travel of the fur-

nace-floor, substantially as desecribed.

7. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of an endless traveling
farnace-floor supported at opposite ends of
said chamber upon rollers and comprising a
series of tr ansversely -disposed floor-sections
having each a series of air-supply openings,
means for imparting a traveling movement
to the furnace-floor, a slide-vaive carried by
each of said sections and having rollers at op-
posite ends thereof, a fixed cam adjacent to
each end of said sections in position to be en-
gaged by the rollers of the valvesand adapted
during thetraveiing movementof thefurnace-
floor to slide said valves longitudinally of
their respective sections to increase or de-
crease the area of the air-supply openings at
predetermined points in the travel of the fur-
nace-floor, substantially as deseribed and for
the purpose set forth.

8. In a furnace of the class speelﬁed the
combination with the furnace-chamber and
its inclosing walls, of an endless fuel-support-
ing traveling furnace-floor having air-supply
openings therein and carrying valves contigu-
ous to and adapted for varying the areas of
said supply-openings, means for imparting a
traveling movement to said furnace-floor,
and means for automatieally -operating said
valves during the traveling movement of said
furnace-floor to bring the air-supply open-
ings to predetermined areas at given points
in the travel of said furnace-floor, substan-
tially as described.

9. In a furnace of the class specified, the
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combination with the furnace-chamber and _

its ine¢losing walls, of an endless traveling
furnace-floor carried upon rollers substan-
tially as deseribed, and having air-supply
openings therein, and carrying valves in po-
sition and adapted for varying the effective
areas of said openings, an air-supply cham-

ber located intermediate to the upper and”

lower runs of said furnace-floor and having
an open end contiguous to - the au‘-supply
openings, means for supplymrr air to said
air-chamber at the maximum pressure re-
quired, means for imparting atraveling move-
ment to the furnace-floor, and means for au-
tomatically operating said valves during the
traveling movement of the furnace-floor to
vary the areas of the air-supply openings at
predetermined points.in' the travel of said
furnace-floor to thereby reduce the effective
air-supply at certain points in the length of
the furnace-chamber, substantially as de-
seribed.

10. In a furnace of  the class specified, the

‘combination with the furnace-chamber and

its inclosing walls, of an endless traveling
furnace-floor carried upon rollers substan-
tially as described, and having air-supply
openings therein, and carrying ‘valves in po-
sition and adapted for varying the effective
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areas of said openings, an- air-supply cham-

‘ber located intermediate to the upper and
‘lower runs of said furnace-floor and having
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an open end contiguous to the air-supply
openings, means for supplying air to said

chamber at the maximum pressure required,

means for imparting a traveling movement
to the furnace-floor, fixed cams supported ad-
jacent to-and in the path of travel of the up-
per run of said furnace-floorand adapted for
automatically operating the valves during
the traveling movement of the furnace-floor
to bring the air-supply openings to prede-
termined areas at given points in the travel
of -said furnace-floor to reduce the effective
pressures of air-supply contiguous to the fuel

supported upon said furnace-floor atthereq-.

uisite points in. the length of the furnace-
chamber, substantially as described.

11, In a furnace of the class specified, the
combination with the furnace-chamber and
its inelosing walls, of a perforated endless
traveling furnace-floor carrying valves con-
tiguous to the perforations thereof, means
for imparting a traveling movement to said
furnace-floor, two fixed oppositely-disposed
cams located one at each side of the furnace-
floor-in the path of travel of the valves-and
having oppositely-inclined tracks adapted
for automatically changing the positions of
the valves relatively to the perforations of
the furnace-floor to increase or decrease the
effective areas of the perforations at prede-
termined points in the travel of said furnace-
floor, substantially as described.

12, In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of two side-plates located
one at each side of the furnace-chamber, and
having inwardly-projecting 0pp051tely -dis-
posed valve -operating. tracks, a perforated
endless traveling furnace-floor earried upon
rollers at opposite ends of the furnace-cham-
ber and having the upper and lower runs
thereof supported by rollers carried upon
shafts supported in bearings or sockets
formed in the side-plates, valves carried by
said furnace-floor contiguous to and adapted
for closing said perforations and carrying
rollers at opposite ends thereof in position for
engagement with the valve-operating tracks,
means for supplying air below theupper run
of the furnace-floor, and means for impart-
ing a traveling movement to said furnace-
ﬁoor, subqtantlally as des«*ubed and for the
purpose set forth.

13. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of atraveling furnace-floor
comprising a series of connected floor-sec-
tions or transversely-disposed floor-beams
each having two side-walls and a perforated
fuel-supporting wall, a sliding valve located

-between the side-walls of each floor-section

contiguous to the perforated fuel-supporting
wall, means for imparting a traveling move-
ment to said furnace-floor, means for supply-
ing air below the valves of said furnace-floor;
and valve-actuating cams adjacent to each
end of and adapted for operating said valves

52',452

during the traveling movement of the fuar-
nace-floor to vary the effective air-pressure at
predetermined points in the travel of said
furnace-floor, substantially as deseribed and
for the purpose set forth.

14, In a furnace of the class specified, the .

combination with the furnace-chamber and
its inclosing walls, of valve-operating tracks
fixed at opposite sides of said furnace-cham-
ber,and a perforated furnace-floor supported

-for traveling movement between said tracks

and having slide-valves in bearing engage-
ment w1th said track% substa,ntlally as de-
scribed.

15. In a furnace of the class specified, the
combination with the furnace-chamber and
itsinclosing walls, of two oppositely-disposed
valve-operating tracks having inclined adja-
cent faees in parallel lines, a traveling fur-
nace-floor located between said tracks and
comprising a series of transversely-disposed
floor-sections having air-supply openings,
slide-valves carried by said sections contigu-
ous to said supply-openings and having roll-

ers at opposite ends thereof in bearing-con-

tact with the valve-operating tracks, and
means for imparting a traveling movement
to said furnace-floor whereby the valves,
through the medium of the tracks, are oper-
ated to varythe areas of the air-supply open-
ings of successive sections to vary the effect-
ive air-supply to the fuel carried by said fur-
nace-floor, at successive points in the travel
thereof, substantially as described.

16. In a furnaee of the class specified, a

traveling furnace- floor having air-supply -

openings therein, in combination with oppo-

sitely-inelined valve-operating cam-tracks lo-.

cated one at each side of said furnace-floor
in a planecorresponding to the plane of travel
thereof, valves in sliding engagement with
said furnace-floor and located between, and
in bearing-contact at opposite ends with, the
said cam-tracks, an air-blast apparatus lo-
cated below,and in communication with,said
furnace-floor,and means forimparting a trav-
eling movement to said furnace-floor and,
through the medium of the cam-tracks, to
simultaneously operate -successive valvesin
varying degrees to bringthe air-supply open-
ings of the furnace-floor to varying areas at
predetermined points in the travel thereof,
substantially as described.

17. In a furnace of the class specified, the
ecombination with the furnace-chamber and
its side-walls, of two opposite horizontally-
disposed valve-operating tracks secured one
to each side-wall of the furnace and having
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oppositely-inclined working-faces; a perfo- -

rated furnace-floor supported for traveling

movement intermediate to said tracks and
carrying a plurality of slide-valves whose op-
posite ends are, in certain positions of the
furnace-floor, contiguous to, and in bearing-
contact with, said tracks, means for supply-
ing air below said valves, and means for im-

130

| parting. a traveling movement to the furnace-
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floor and at the same time imparting a slid-
ing movement to said valves, substantially
as desembed and for the purpose set forth.

18, In a furnace of the class specified, the
combination with the furnace.chamber and
its inclosing walls, of a traveling furnace-
floor comprisinga series of ﬂoor-sectlons each
section consisting of two longitudinally-dis-
posed perforated members connected to-
gether forsliding movement one relatively to
the other, means for imparting a traveling
movement to said furnace-floor, and means
for automatically imparting a sliding move-
ment to one member of each floor-section
relatively to the other member of each floor-
section, substantially as described.

19. In a furnace of the class specified, a
traveling furnace-floor mechanism compris-
ing a series of connected floor-sections, each
sectlon of which consists of two members
connected tocrether for sliding movementone
relatively to the other and each having air-
supply openings adapted for revlstermv one
with the other, means forimparting atravel-
ing movement to said furnace-floor, and cams
in posmon and adapted for imparting a slid-
ing movement to one member of each floor-
section relatively to the other member there-
of, substantially as deseribed.

20. In’a furnace of the class specified, the

combination with the furnace-chamber and
its inclosing walls, of a series of transversely-
disposed eonuected floor-sections comprising
together a traveling furnace- -floor, each sec-
tlon consisting of two members in sliding en-
gagementhaving registering air-supply open-
ings, fixed horizontal cam-tracks adjacent to
the ends of the sliding members and adapted
for imparting a sliding movement success-
ively to one member of each floor-section at
predetermined points in the traveling move-
ment thereof, and means. for imparting a

traveling movement to said sections simulta-’

neously, substantially as deseribed and for
the purpose set forth.

21. In a traveling furnace-floor, a series of
perforated floor-sections having openings in
the ends thereof and each having a perfo-
rated slide-valve adjacent to the perforations
of said floor-section, the ends of which slide-
valve extend through said-end-openings of
the floor-section and bear against the valve-
operating inclines or eams, and the inclines
or cams for operating sald valves, substan-
tially as deseribed.

FRANCIS H. RICHARDS.

Witnesses:
FrED. J. DOLE,
EmmA G. FOWLER.
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