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"UNITED STATES

o

ECKLEY B. COXE, OF DRIFTON, PENNSYLVANIA.

.~ TRAVELING-GRATE FURNAGE.

SPEGIFICATIQNmeing‘ part of Letlers Pa,tent No. 52_7,593, dated October 16, 1894, '
| Application fled August 8, 1894, Serial No, 519,720, (Nomodel) I

To all whom ¢t may béncern:

- Beit known that I, ECKLEY B. COXE, a citi-
zen of the United States,residing at Drifton, |

~ in the county of Luzerne and State of Pennsyl--

s vania, have invented certain new and useful

Improvements in Traveling-Grate Furnaces,
of which the following is a specification.. -
This invention relates to traveling-grate

furnaces, the object of the invention being to

1o provide an improved furnace having a fuel-

carrying a layer of fuel continuously alongin
the furnace after the manner of the endless

r5 chain grates used for that purpose, and
adapted for supplying air to the fuel sup-
ported upon the grate at varying pressures at
suecessive points in the length of the furnace-

- chamber. | T
20 In the drawings accompanying and form-

ing part of this specification, Figure 11s a

“sectional side elevation-of a furnace embody- _ .

ing my improvement. Fig.2 is a sectional | Ings, said end-walls also having spacing-bars, 75
plan view of the same; and Fig. 8 is a cross-

25 section of a portion of the furnace, taken in |

dotted line a—a, Fig. 8, looking toward the |

left hand in said figure. |
Similar characters designate like parts in

" all the figures.

tion of the elements and combinations com-
‘prising my present invention, I have shown
the same in connection with a furnace of the

~ classdescribed in Letters Patentof the United
35 States, No. 499,716, granted to me June 20,
1893, to which reference may be had for a
more complete description of some of the de-
tails herein shown and only briefly described.

- My present invention relates more particu-

40 larly to meansforsupplyingairto the fuel car--

ried upon the grate during the traveling move-:
ment thereof at varying pressures at success-

ive points in the length of the furnace-cham-

- ber. * .

45 - The furnace - chamber, as shown in the
drawings, has the usual inclosing walls at the
sides and ends thereof and isshown provided
with the ordinary roof. The side-walls are
- designated in a general way by 3 and 4, re-

zo spectively, the roof by 2,the usual bridge-wall

by 5, and the front- and back-walls by 6 and

6/, respectively. At the forward end of the
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| furnace this is provided with a fuel-supply

hopper, H, from which fuel is supplied to the

orate in the furnace-chamber through the in- 55
clined chute or opening 7, in the well-known

- The furnaceis shown provided with a fuel-
traveling grate, designated in a general way

by G, which, in thisinstance, comprises-a se- 6o
ries of longitudinally-disposed grate-sections,
herein shown as six in number and designated

traveling grate comprising a series of inde- | by D,D’; E,E’; F and F/, respectively. These

pendently movable grate-sections adapted for

orate-sections are adapted to have longitudi-

nally-reciprocating movements imparted to 65

them, as will be hereinafter deseribed.
Underneath the grate G is placed an air-
blast apparatus which, in the preferred form

| thereof herein shown, consists of an air-blast
chamber, a, the end-walls of which chamber 7o

| will be preferably provided with a series of
| rollers, a’, which constitute supports for the

several grate-sections, as will be readily un-
derstood by reference to Fig. 1 of the draw-

a?, at their upper ends, which extend between,
and prevent lateral movement of, said sev-
eral grate-sections. ” .

The chamber a will be éﬁppliedf- With air

. from an air-supply pipe B, which communi- 8o '_

cates therewith, and which, in turn, will be

30 For the purpose of 'illilstra,ting thé”Opera,-_ supplied with air from a blower or air-pump

(not shown), in the usual manner. This air-

‘chamber ¢ is open at its upper end contiguons

to the lower edge of the fuel-traveling fur- 8s

‘nace-floor and preferably extends over the
entire fuel-supporting area of said floor, an
| air-pressure being rmaintained in the alr-

chamber to correspond to the aggregate press-

ures required for the fuel at successive stages go

in the combustion period thereof.

" The grate-sections supported as before de-

seribed are adapted tohave a relatively slow
forward movement serially, and to have

separately or successively a relatively rapid 95

backward movement. The series of grate-

‘sections are carried forward with a relatively

slow movement, toward the leff hand in Fig.

1, by means of suitable actuating devices, as
will be hereinafter described; and during roo
‘gaid forward movement of the majority of

the series, the grate-sections are, a portion of-
them at a time, retracted with a relatively

1 rapid movement to their original positions,
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‘driver, as will be seen by reference to I I‘w 1

These cams, there bemﬂ-;
one foreach grate-sectlon, areshown mounted
npon a shaft, 20, that is carried in bearings

in "the walls of 'the.fumace;
shown provided at one end with a worm-

~wheel, 21, which meshes with a worm, 22, on
a drwmg -shaft, 23, supported in suitable

50

55

During this retractive movement, the fuel,
resting en masse spread in a layer upon the
series of grate-sections, has a greater resist-
ance upon the adjacent forwardly-moving
grate-sections which constitute the majority

|

of the series than it has adhesion upon the-
- backwardly-moving which constitute the mi-

nority of the series of grate-sections. There-
fore the layer or mass of fuel remains, in
practice, unbroken by the retractive move-
ment of the comparatively few sections. By

means of thisorganization of mechanism,the

layer L of fuel restmtr on the ﬂ'rate-sectlons
is carried forward W1th a contmuous uniform

movement, after the same manner substan-
tially as by the ordinary endless fraveling.

grate.

In

somewhatinclineddownwardly toward thede- :
livering end of the furnace-chamber, asshown
in the drawings, so that gravity will eo-oper-.
ate with the forwardly-movingsectionsto pre-.
vent retraction of the fuel by the backwardly-
1 of a relatively smali volume of air tothe fuel

moving sections.

As a means for imparting the requisite
movements to the grate-sections, I have pro-
vided in connection with each n'1ate section
a driver, or cam, 19, which,in the form thereof
1s in the nature of a wheel:
having a relatively long eccentric cam-face:
or track 25, by means of which a relatively
slow forward movement is imparted to the
gra.te-seetlon, and a relatively short let-off.
ortion or relurn cam-face, 26, by means of
which a relatively rapid retum movement is
These cam-

herein shown,

imparted to the grate-section.

faces may be formed by grooving the face of -

‘the driver, or inany manner known to the art.
The grate-sections are each shown having
a longitudinal extension, 18, at the fuel-re- |

celving end thereof, Whmh extenswn is pro-

vided with a roller, or stud, 18’, which is re-:

tained in operative engagement with the cam-

527,503

to secure varying pressures at successive

points in the length of the furnace-chamber
as required for facilitating combustion, the
several grate-sections are so construected and
organized as to form air-supply spaces be-
tween successive grate-sections, which. air-
spaces are continuous and extend from end
to end of the fuel-supporting portions of said

sections respectively, and will be of varying

areas at successive points in the length there-
of. As a convenient means of formmﬂ' the
air-spaces between adjacent orate- SBGEIOI]‘B
each. air-space of which is continuous and ex-
tends from end to end of said section, and
each of which is of varying areas at success-
ive pointsin the length thereof, the adjacent

_ | sides of adjacent grate- sections will be pro-
plaetice,'the proper operation of mech-
anism will be facilitated by setting the grate

gressivelyand op_pc}sitely stepped-as atffrom
end to end, to thereby practically form a se-

70
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ries of communicating recesses or air-spaces,

as e, e/, e® and é’, between said sections which
vary in PGbPBCth@ areas. The alr-spaces e at
the receiving end of the grate will be of sufii-
clently reduced areas to rpermit the passage

supported upon this pmtlon of the grate; the
next series of air-spaces, €', mtermedlate to
the several grate-sections bemtr of consider-
ably increased areas to permit the passage of
a relatively large volume of air to the ‘fuel
supported upon this portion of the grate, and,

‘the series of .air-spaces ¢* and e¢® being of
o

gradually reduced areas,respectively,to grad-
nally reduce the volume of air supplied to the
fuel at these pointsin the length of the grate.

‘As will be seen by reference to Fig. 2 of the
drawings, the recesses or steps at the adja-
cent side-edges of the several grate-sections

{ are of different depths transversely of the
‘grate-section at successive pointsin thelength
of the grate-sections, thus not only fomnnn*'

| air-spaces of different widths intermediate to

faces of the grate-sectlon actuating cam, or

of the drawings.

bearings, and is provlded with a driving-pul-
ley, 24, whereby the entire mechanism may

be actuated by means of a belt (not shown)
1 time secure the benefits. derived by-the em-

- driven from any suitable source of power.

6o

~ In practice,the grate-bar-drivers will be-se-

cured to the shaft 20 in slightly varying .posi-
tions,and will be sotimed in their movements
‘as to move forward the majority of the grate-
sections with a relatively slow movementand:
‘to.move others of said grate-sections back-

ward with a relatively rapid movement.

‘As a means for regulating the supply of air.
to the fuel supported upon the grate-sections

Said shaft is.

said sections, but forming offsets orshoulders,
7, at the junections of the successive recessed

portions, which, during the serial reciproca-

o1e
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tory movements of the several grate-sections

will act upon and break or dislodge any frag-

‘ments of fuel or cinder which may lodge be-

tween the air-spaces, thereby, in a ﬂ're_at
measure, keeping the air-spaces free from ob-
struction. DBy this construction and arrange-

115

ment of grate-section I am-enabled to control

and regulate the supply of air to the fuel

at successive points in the length of the fur-
nace-chamber irrespective of the traveling
movement of said section, and at the same

ployment of successive air-supply chambers
located beneath the grafte as in the Patent

No. 499,716, hereinbefore referred to, and also
dispense with a series of valve-regulated air-

supply pipes for securing the proper regula-

tion: in the air-supply.

‘The operatlon of the mechanical means

for reciprocating the grate-sections will be
readily understood byreference to FFigs. 1 and

120
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‘2 of the drawings.

527,593

The results in the com-
bustion of the fuel are substantially the same

‘as the results obtained in the furnace de-

scribed in the Patent No. 499,716, hereinbe-
fore referred to; and therefore it is deemed
unnecessary to enter into a detailed descrip-
tion of the operation of, and the results pro-

‘duced by, the mech&msm herein shown and
described.

- Having thus described my mventlon, I

claim—

1. Inagrate for furnaces of the class speci-
fied, two adjacent grate-sections progressively
stepped from end to end at adjacent sides
thereof to form a continuous air-space be-
tween grate-sections of varying relative areas

~at successive points in the length thereof,

20

30

33

substantially as described and for the pur—
pose set forth., |
2. In a grate for furnaces of the class sapeci-

fied, two a,d;]acent vrate-sections having their

adjacent sides progressively stepped in rela-
tive opposition from end to end to form &
continuous air-space between said grate-sec-

‘tions of varying relative areas at successive
“points in the 1ength thereof, 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 series of arate-sections
supported for reciprocatory movement and

having their adjacent sides progressively |
stepped from end to end to form a continuous

air-space between every two adjacent sec-

‘tions, means for supplying air through said !

air-spaces, and means for reciprocating said

grate-sections, substantially as described and

for the purpose set. forth. ,
4. The herein-described grate- section for

grates for furnaces of the class specified, it 40

consisting of an oblong bar having one or
both sides thereof mwardly stepped progress-
ively from both ends toward the center to
form fuel-supporting portmns of varying

areas at successive points in the length of 45 "

said bar and to form a continuous air-space or
shouldered recess each side of said bar within

the extreme side lines of gaid bar, substan-

tially as desembed and for the purpose set
forth., = -

5. In a furnace of the class sneclﬁed the
combination with the furnace-chamber and
its inclosing walls, of an air-supply chamber
supported in said furnace-chamber and hav-
ing rollers at opposite ends thereof, a series
of longitudinally-reciprocating grate-sections

50

55

supported upon said rollers and hamng air-

spaces intermediate thereto of varying areas
at successive points in the length thereof

‘and grate-section-actuating mechanism in
connection with, and adapted for imparting
"a relatively slow advancing movement to,

certain of said grate-sections,and a relatively
rapld retractive movement to others of said.

6o

sections, substantially as desertbed and for 65

the purpose set forth.
S | ECKLEY B. COXE
Wltnesses' |
WM. E. BELLES,
STEWART F. MACFARLANE
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