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To all whom it may concern:

‘Unirep StaTss PATeNT OFFICE.

rpn————— ==

ALEXANDER B. COXE,
OF NEW YORK, N. Y.,

E

- —t-—

" ART OF AND APPARATUS FOR CONTROLLING OPERATION OF TRAVELING-GRATE FURNACES. *

" SPECTIFICATION forming part of Letters Patent No. 562,068, dated June 16, 1896, .

! Alpplilca_,ﬁ‘ﬁn _ﬁled -ﬁ'anﬁafry '2'1, 189

 Be it known that ECKLEY

B. GO”X_E; de-

ceased, late a citizen of the United States, re-

siding in Drifton,in‘the _
‘State of Pennsylvania, invented certain new

 Apparatus-for Controlling the Operation of
- "Praveling-Grate Furnacesy of which

‘lowing is a speecification..
10

longitudinally

county of Luzerneand
a;nd--u'séful-Impmvemenj:s in the Art of and
the fol-
This-invéntion relates in

United States No. 499,716, dated June 20,
1893, in which & fuel-traveling-grate mech-

‘anism is employed for imparting a normally
_continuously-advanecing movemen
£ the furnace-chamber, and

in which the fuel spread in a layer-upon the

‘grate is, during the advancing movement

— thereof

. 20

~ which the fuel upon the
“substantially in statu
cessive stages of the combustion period.

“The invention further relates to the art or |,
and burning car-
disseminativebed
non-carbonaceous ma-
‘terial, and this part of the present invention

. “honaceous materials upon a
.- or layer-of relatively

35.

SR In large steam-plants, such
- plants ot electric-lighting

to air-blasts of varying efficiencies or pres:

sures at successive points, respectively, 1n

the length of the furnace-chamber, and in
orate is maintained
quo during the suc-

methed of decarbonizing

. is, 1n some respects, in the nature of an im-
~provement upon the
. " claimedin

- No. 499,715,

method described and

dited June 20, 189

as the power

| 3, to which
reference may be had. . | o

stations and the

 plants of other industrial establishimnents,

-

~ where large and variable

_ amounts of power
are .required, it is frequently necessary to

effect a reduction in

~ ingto requirement, and where traveling-grate

43

- furnaces,such as described in the Letters Pat-
‘ent hereinbefore. referred 1o,

- -this reduction in steam generation is usually
offected by stopping the traveling movement

 of the fuel-carrying. grate and reducing o1
- cutting off the air-blast from below,

5{535

upon the grate. being kept burning .only for

ttothefuel

_ the generation of steam.
. for a longer or-shorter period of time, accord-

are employed

the fuel

long the furnace-chamber, subjected |

- | air-blast from;
tive layer of non-carbonaceous disseminative .

Letters Patentof the United States|

‘verberate through the

N | up
R & L _ part to that class |
of furnaces described in Letters Patent of the

' decarbonizing an

'ing- movement

[

6. Serial No. 676,360, (Nomodel) - . -

‘maintaining the fu
mediate operation.
rarily reducing

factory if it were 1

Theat naturally

ot for the fact that the

ugh fuel lying dormant
on the grate, thus overheating and mate-

rially impairing the life of said grate.

OF DRIFTON, PENNSYLVANIA, AND HENRY B. COXE,
XECUTORS OF ECKLEY B. COXE, ‘DECEASED. =

rnace in readiness forim- "
yn. . This method of tempo-.
the efficiéney of the furnace -
without undue waste of fuel might be satis-
35
| confinegd by reducing or cut- -
tirig off-the air-blast has a tendency to re-

6o

One object of the present invention is to

furnish an improve

L

d method and instrumen-

‘tality whereby two independent layers of car- '

bonaceous and non-carbonaceous dissemina--
be relatively superim-
posed and synchronously advanced duringthe
_ d burning of the carbona-
| ceous layer upon the non-carbonaceous layer.

+ive materials may

A further ohject of the invention is to fur--

‘pish an improved method and instrumen-
tality wherehy the mass of carbonaceous
in a layer, is ignited and
’ progressivelyadmnced;_andis subjected,dur-

material is- spread

movement thereof,. 10 an

ing the advancing
a-protec-

below, and whereby

Itaterialis introduced between the carbona-
ceous layer and air-blast-during the advanc-
of said carbonaceous layer,
and is advanced In synchronism with sald
carbonaceous layer and during the decarbon-
jzing

by the advancing movem ent of sat

may be arbitrarily retarded. .

A further object of the invention is to pro-
vide an improved furnace of the class speci-
fied and an improved met
nited fuel, spread in a lay
ing grate, will have anormally-continuous ad-
vancing movement along
ber, will be subjected
low, and
quo during the 8 uccessive stages of'decar-
bonization or during the successive stages of
carbonized fuel residuum may
introducedin alayer t
‘ness between the grate and the fuel upomthe

be arbitrarily

igrate during the. traveling mov qp;ent thereof

/

70

75

and burning of said carbonaceous layer S
upon the non-carbonaceous layer, and where-
Frwolayers.

od whereby theig-
r upon the travel- -
ad- -go -
the furnace-cham- ,
to an air-blast from be-
be maintained substantially 2n state i

. | 95 -
the combustion period, and whereby the de~

of 'predeterminéd thick- '

100
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to separate the fuel from and pl‘event the
overheating of the grate, as will be herein-
after more fully described.

In the drawingsaccompanying and forming

part of this spemﬁeatwn Figure/ 1 is a sec-
tional side elevation of & 1’)01‘1}101‘1 of the for-
ward end of a travelmfr-ﬂmte furpace em-
bodying the present improvements, said fig-
ure r_-.hom ng a protective layer of material in-

terposed between the layer of fuel and the

traveling grate. Fig. 2 is a front end eleva-
tion of the furnace, pdrts of the grate-actu-
ating mechanism being brolken off Fig. 31is
a sectlonal plan view of that-end of the fur-
nace shown in Fig. 1, the grate- -protecting
layer and fuel not bem shown IFFig, 4 is a
vertical cross- sectmnal view of the i'urnace,
taken in"dotted line « a, Fig. 1, and looking
toward the righ{ handin smd figure, the ﬂ-‘ra,te-
protecting lm er of materi a,l and the fuel not

beine shown. Figs, 5, 0,
b

steps in the operation of intr oducing a layer
of protective material between the agrate

" (uhmh in these figures, is mﬂy 1'ep1'esented

in outline) and the fuel, Fig. 5 showing the

‘protective layers extended but a short dis-

tance underthe forwardend of thef itel, Fig.

6 showing the protective layers e‘{tended

about mldwa} of the left of the layer of fuel,

I'ig. 7 showing the proteetwe layer Oxtendcd |
'neall} to the end of the layer of fuel, and

Kig. 3 showing the protective layer as having
been cut off and a portion of the forward end

of the fuel layer as resting upon the grate.

Similar characters of 1efemn(,e deswnate
like parts in all the figures of the dmw ings.

In the drawings. on]y so much of a hmlor-_

heating furnace is shown as is necessary for
1llustmtmﬂ' the construction and mode of op-
eration of the improvements and as is neces-
sary for illustrating the method or art of con-
trolling the Opelatlon of furnaces in &cmrd-

ance w ith this present invention. |
According to the process deseribed and

claimed in the Patent No. 499,715, hereinbe-

fore referred to, it will be remembeled that
a fuel- tnwehnwfmnﬂce-lloor or cndless grate
was employ od for carrying the fuel Wlth a

normally - continuous adv.«.mcmrr. movement -

throughout the furnace- chamber, and that
the car bonaceousmaterial or fuel to be burned
wis, according to that process, first deposited
i1 i Mass ox L;l} er at proper distance upon
then ignited, and-during

~ the advancing mm"ement thercof Sub,]ecled

00

0

o

Lo alr-blasts 11011: below of succegsn*ely-:t‘c-
duced pressures, either continuously or in-
ternnttently,at successive pointsin the length

of the traveling movement thercof, and, flll"'
thermore, that the lmu' of fuel was :m.mn-_

tained su bsmntltﬂly 117 Stadie o throughout
the successive stages of its traveling move-
ment, and to avoid o] ohmtym the descr]pmon
of the present invention it is here desired 10
state that this meihod of the operation of the

furnace may consistently apply, part, to the

7, and 8 are sce-
tional side views 1llustl atmrr four successive

562,068

£ ¥y
VAl A

operation of tfurnace shown in the draw-
ings and hereinafter more fully desecribed, it
belnn' practically a preparatory or an asso-
cm,te method to the method constitfuting a

part of the sub]ect-ma,tter of this p1"-' sent in-

vention.

In the preferred form thereﬂf herein shown
and described the furnace which conipre-
hends the mechanical mstrummltalltles of
the present invention may, in a general way,

be similar to the furnace shown and deseribed _'
in the Patent No. 499,716, hereinbeforec re-

ferred to, it being understood however, that
the mechfmwml nlst;mmenttﬂltles are apph-
cable to other forms of travelmmﬁ*rate fur-

75

80

naces within the scﬂpe and hmltq of the pres-

ent invention.

The furnace herein shown has the uaual_

furnace-chamber C, which will be inclosed in

the usual manner hy suitable side and end

walls, and will be provided with a suitable
roof. At the forward end of the furnace this
i1s shown provided with two gupply-hoppels
IT and I1', whose discharge ends are in close

'proumlty to and in direct communication
‘with the upper run of the traveling

onc of said hoppers, as II, eonbtltutmw the
fuel - supply hopper and bemn' located De-
tween the other hopper and the front eund
wall of the furnace-chainber, and the other

| hopper, as IT', constituting a protective-layer-
supply hopper for mtroduclng a layer of non-

combustible material between the upper run
of the grate and the fuel, as wﬂl be hereln—

after more fully deéscribed.

The floor of the furnace consists of the up-
per run 10 of an endless traveling grate, (des-
ignated in a general way by G,): Whlch is car-

ried upon suitable grate-carrying wheels or

chain-wheels that are supported upon shafts
15 and 15, journaled in suitable bearings on

the frameu ork or side walls of the stvucture

This endless grate may be of the same gen-
eral coustruetlon as the traveling gmte de-
scribed i m Letters Patent No. 515,650, ('lated
January 27, 1894, |

As in the Patents Nos. 499, /laaml ~L) 710,
hereinbefore referred to, the furn nace is shown
in the present instance (see Figs. 1 and 4)

arate,

Q0

95

10O

T05 -

II0

11§

lmvmfr a series of air-blast c]mmbers located

below and having the outlets contignous to
the fuel- carrwun run or upper run 10 of the
endless grate, only a portion of three of said
air ‘blast. chmnbel sbeing herein shown, which
arc designated by «, b, and c, remectwely
These chmnbers prefer ably have communi-

I120

cation with one another through valve- -regu-

Jlated openings e in their separatmﬂ' l)ﬂl‘tl-

tions and will usually be supplied with air
from a suitable blower (not shown,) having
an air- condult in commumcatlon Wlﬂl cne

of said chmnl)els, as will be-‘understood bya

reference to IMigs. 1, 2, and 4 of the drawings.
The method “of supplying air at varying

| pressures or at BIIC‘CES’SIVG]}“IEdUCEd pres-

sures at suceessive
Hm fiel- t“L]]HII“ run of the grate may be

points 1 the lengtdh of

125

I30




--substaﬂlﬁa,lly;the same as the 111013116d1']1e1*ei‘n-: P

 No. 499,715.

over this chamber « and the

.10

562,068 ..

before described in connection with Patent
 When a furnace js operating to 1ts fullest
capacity, the fuel is fed directly upon each
Section of the grate or before this reaches the
fuel-supply chamber «
along, maintained substantially in stalu quo
succeeding
chambers, during which period the combus-
tible material 1s consumed and the resultant

ash or decarbonized residuum is delivered

15

over to the rearward end of the grate into a.

suitable ash-pit, (not shown,) which N1y COn-
stitute a part of the orate-mechanism cham-

“Der C2  In practice the combustion goes on

“at one stage or another throughout the entire

"J.:O

3¢

~ ganized to deliver
35

of the grate, the ignition .
place within a short distance of the point
where said fuel fallsupon the grate and said

enoth of the furnace-chamber or throughout

O

the entire length of the fuel-supporting run

fuel being-completely reduced to ash by the

time it reaches the rearward end of the grate

L ]

~or the last combustion area oi the furnace-.

chamber.

- For the purposes of 'the present invention
and as one instrumentality for carrying out
the method herein deseribed  the furnace 18

shown provided at the forward end thereof

with two adjacent supply-hoppers I and H',
whose discharge: ends are '

| set contignous to
each other and which are constructed and or-
their respective materials

grate alternately or in su-

directly upon the

- perimposed layers arbit rarily, as will be here-

40

45

termed the “main” hopper or the

ply” hopper, and the hopper IT’, which 1s in-

inafter more fully described.

~The hopper I}, which is intended for sap-

plying the carbonaceous material or fuel 1o
the grate, may for convenience be herein
‘‘ fuel-sup-

tended for supplying the decarbonaceous or
non-combustible protective material to the

orate, may for convenicnce be herein termed
the “auxiliary” hopper or *f protective-ma-

 terial-supply” hopper. N

In the preferred form thereof herein shown

~ and described #he two hoppers I and II,

which, as a unitary structure, may be herein
referred to as the ° duplex-hopper” appara-

~ tus, comprises the two side walls 20 and 20/,

33

130

the vertically-disposed transverse front end
the transverse rear end wall 22, and
the transverse dividing partition or wall 23,
Jocated approximatel s mid way between the
two end walls 21 and 92 and dividing the

wall 21,

space between the  two said end walls into
two compartments which constitute the two
hoppers 1T and 1T proper. I

P he side walls 20 add 20', the front end wall |

21, and the ._injse'rl'nediaﬁe-wzﬂl' 23 are shown
structurally integral, and £ arnished with-side
flanges 24, 24/, and 247, which form a means
for attaching the duplex hopper to the end

wall of the furnace and to the framework I

of the grate-m echanism chamber.:

and is.thus carried

of the fuel taking.

{ being shown as a

| The two.hoppers H and H’ .
lowerends, and the two walls 22 and 23 thereof

of the drawings, which lower edge of the side
walls of the hopper terminate in planes ¢oin-
ciding substantially with thehorizon tal plane
of the fuel-supporting face of the upper run
of the traveling grate. R
vertically-adjustable part adapted for coact-
ing with the upper run of the traveling grate,
which upper run, in this instance, constitutes
a traveling floor for the two hoppers {o con-
trol the space between the upper run of the
traveling grate and said adjustable part and
to regulate the thicknesses of the respective
layersof material during the advancing move-

eling grate-and have a slight ad] ustment to-
ward and away from one .another, owing to

other. L R )
In the form thereof herein shown and - de-
seribed the adjustable

mental hopper H' are in the natute of a slid-

taposgition to
ate partition 23,

of the hopper

ture upon the side walls of the hopper.

11 and H', respectively, said parts are pro-
ignated by K and K/, respectively,

and having the upper

justed toward and away
vice K'.ig shown as a

justable part 25, and
threaded. end thereof

tition 23, the upper
_ 10 of the grate. .

In the present ingtance
class and located

of the fuel-traveling grate is disp

| hopper H is located considerably

 terminate above the horizontal plane of theé -
1 lower edges of the side walls of said hopper,
as will be understood by reference to Fig. 1

paris of the supple-

wall of said hopper H/, as well as the front
wall of thehopper H, gnd the adjustable parts
H are shown as the rear wall -

of the bolt

‘the ignition-block
or wall nusually employed in furnaces of this
between the d seharge end
-of the £ llel-SUpplyuiOppel'"and the upper run
ensed with
| and the rear fuel-supporting wall 22 of the:
in advance

Fy

are open at théif -

75

" Each hopper H and I¥’ is fumis‘hedi wiﬂx a'_- .
'-Sdo *

ment of said upper run. These adjustable

parts are shown independently adjustable to-~ .-

ward and away from the upper runof the trav- . .
90

the inclination of oneof them relatively to the

95

ing gate 25, supported between ways in jux-. .
the front face of the intermedi-
which constitutes the rear. . -

100

99 ‘of said hopper, which rear wall ‘will be
ouided in its adjustments preferably by a fix-- "~
10§ -
"~ Asameans for independently adjusting the -
adjustable parts 22 and 25 of the twohoppers =

vided with adjusting devices, which are des-
the one K
bolt 26, fixed to the part 22, -
, screw-threaded end
! thereof extended through a bearing 26', se-

cured to the front end wall of the furnace-
| chamber C, a screw-threaded end
being furnished with an adjusting-nut 26",

JIIO -

115

by means of which the part 22 may be ad-
from the upper run -
‘of the traveling grate, and the adj usting de- -
rod 27, fixed to the ad-
having the upperserew-.
| extended through a
bearing 27’, fixed to the upper end of the par-
| or screw-threaded end of
said rod being shown furnished with ajhandle-
nut 27} for adjusting the part 25 toward and
'away from.the upper run

120 -

12§
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. 20

“ed and organized relatwely to the wall

4

of the front face of the front end wall of the |
furnace.

The adjustable hopper wall 22 is shown in
the nature of an oblong: el&twely narrow hox
closed at the upper end and open at the low 01‘
end thereof to form a protecting air-space 29

between the front ftlel-supportmfr wall there-

of and the front wall of the furnaee chamber
C, and, as an additional pl‘OtthdOIl against
Overhe&tlnﬂ' the box-like wall 22 of the hop-
per I is furnished with a 1'everbera,t01*y wall
or partition 30, of relatively non-heat-con-

“ducting ma;terlajl which is located between
the box—hke wall 91 and the forward end of |

the furnace-chamber, and which is construet—-

adj ustment toward and away from the fuel—

supporting run. of the grate in connection

with said wall 22, and is adapted for deflect-
ing the products of combustion at the igni-
tion end of the furnace-chamber C and for
preventing in a great measure the overheat-

Apg of the air conta,med in the protective airv-

25

30

35

40

space 23, and consequently preventsthe over-
heating of the fuel contained in the hopper.

As a means for cutting off the supply from
the supplemental hopper I’ said hopper is

furnished with a sliding cut-off gate 31, which

extends horizontally - thl'ounh an 0‘361111]“
formed in the front wall 21 “of said hopper
and has the outer end thereof shiftably sup-
ported in the slidéway 32, secured to the up-
per side of the grate- mechanism frame I If, and,

as a com*'emellt means for moving the cut- of‘f

gawe Inwardly and outwardly relatwely to the
he‘:)per TI’, an gdjusting device I{2is provided,

which, 1ut the form thereof herein shown, con-
sists f an adgustmrr-screw 39, fixed 1:0 the
outer end of said gate an.d h..-wmfr 1{s screw-
threaded outer end seated in a beamw o, se-

cured to sald framework Iv, the o'uter screw-

threaded end of said adjusting-screw being

- furnished with a handle-nut, by means of

which the screw 33, together with the cut-off
gate, may be moved mW&rdly and outwardly

- relatively to the hopper II'.

50

55

It is desired to state in the above connee--
tion that the specific construction and organi-

zation of the parts of the duplex hopper and
associated parts may be variously modified
within the scope and limits of the pmsont in-

vention.

When the furnace isin operat’ n, the main
hopper 1l is kept constantly supplied with

the carbonaceous material, such as coal or

other fuel, and the supplemental hopper II’

is kept constantly supplied with non-carbo-

“naceous or non-combustible material, such as

6o

ash or the decarbonized residuum of the fuel

contained in the main hopper II after the

same has passed through the successive

| sta, es of fhe combustion permd

I‘n the ordinary operation of ‘the furnace

the cut-oif gate 31 will be in 1ts closed posi-
tion, cutting off the supply of non-carbona-

~ ceous material from the grate, and the fucl
| frﬂm the main hopper " will be fed directly

sition shown in Ifig.

2 for

562,068

upon the gr ate, as 11111511:&0(1 1 I1 ig. S of the
(11‘3“*111 as.

“’]len it is desir ed to reduce the heating |

efficiency of the furnace or slow down fhe
orate, the cub-off gato 31 will open to the po-

bonaceous 1}1‘0teetwe ‘material contained in
the hopper II' to fall upon the grate and be

9, atlowing the non-car-

75

carried, by the advancing movement of the

orate, under the stream of f nel from the main

hopper H, which fuel during this operation

will be depomted upon the .:tdva,ncmn‘ layer

of non-carbonaceous material 1111;01]_}():36(1 be- |

tween the fuel and the grate. A further ad-
vancing movement of the traveling grate car-
ries the superimposed layers of carbonaccous

and non-carbonaceous materials stccessivel Y

to the positions shown in Figs. ¢ and 7, re-
spectively, and after the entire layer g of fuel
upon the grate is separated from said gr ate
by the non-carbonaceous protective ]ﬂ} er
the movement of the grate may be slowed
down or stopped Wlthout fear of the heat from

the fuel layer g overheating mld Injuring ﬂle
upper run of said grate.

Although it is preferable to employ ﬂahes

as a protectwc medium, it- will be obvious
that any suitable non- combustible or non-
heat-condncting material mwht be mnployed .‘

in lieu theroof .

- Iy the construetion and organization of ap-
paratus herein shown and deseribed for car-
rying out the present improved method the
carbonaceous material or fuel may be de-
posited directly upon the grateindependently
of the non-carbonaceous material, and the
thickness of thic layer so (:feposited.mﬂy be 1n-
creased or decreased at will, and a protective
layer of non-carbonaceous m.aterial of any
requisite thickness n.ay be arbitrarily intro-
duced between the layer of fuel and the grate
to protect the grate from undue hea,t arising
from the bar mnﬂ' fuel.

ITaving thus described the invention of
EckLEY B. CoXE, what we claim as new, and
{1(3511"0 to secure by Letters Patent, 15—

J°
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That improvement in the art of treati me

nmt_tel which consists in superimposing l_ay
ers of em'bon:.-weous and non-carbonaceous

materials; subjeceting said superimposed lay-.

115

ers to an air-blast at sucecessively different
points; and burning and decm*bonmuw the

arbommeous layer.
- 2. That unprovement in the art of treating

nmtter which consists in first igniting a mass

of carbonaccous material spre ead in a layer;

successively. qub]ecunﬂ' portions of said layer

to the action of an air-blast; introducing a

protective layerof non-car bmmceouq material

between the ignited carbonaceous material

125

and the air- “blast; feeding the two layers in .

synchronism; 1emuhnﬂ' ﬂle movement of said,

layers; and subecquenih readvanecing them
while under the action of the alr- blﬂ.%, and,
fi..ally, stopping the snp“]) of nnn-vmhmm-

“ceons material.

3. That Inlprm*mnmli in the art of tl{‘f‘*m—'

130
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~ bonizing and burning carbonaceous material,
which consists in igniting & mass of carbona-

IS
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ceous material spread in a layer of predeter-

mined thickness; advancing said layer, and

subjecting successive portions in the length
thereof to an air-blast; reducipng the normal

thickness of the carbonaceous layer; and re-.
ducing the effective action of the air-blast |

upon said carbonaceous layer by the intro-
duction of a layer of nr -carbonaceous, dis-

‘seminative material of predetermined thick-
ness between the carbonaceous layer and the
air-blast, and simultaneously advancing both

4, That improvement in the art of decar-
bonizing and burning carbonacecus mate-

rials, which consists in spreading a mass of

carbonaceous material in a layer of predeter-

mined thickness, and igniting the same; sub-

jecting successive portions of said layer to an
air-blasgt, successively, while advancing said
layerwith relation tosaid air-blast; maintain-
ing said burning layer substantially in statu

guo during the successive stages of the com-

bustion period; reducing the normal thick-

" ness of the burning, carbonaceous layer, and
‘separating the same from the air-blast by the

introduction of a layer of non-carbonaceous
material between the carbonaceous layer and
air-blast during the advancing movement of

‘said earbonaceous layer.

5. That improvement in the art of decar-
bonizing and burning carbonaceous mate-
rials, which consists in spreading a mass of
carbonaceous material in a layer of predeter-
mined thickness, and igniting the same; sub-
jecting the carbonaceous layer to air-blasts
of successively-reduced pressures al succes-

sive pointsin the length thereof whileadvanc- |

ing said layer with respect to the successive

- air-blasts; maintaining the layer substan-

45

tially in statw quo during the suceessive stages
of the combustion period; and subsequently

reducing the normal thickness of the carbo- |
naceous layer, and reducing the normal, ef-

fective action of the air-blasts by the intro-
duction of a layer of non-carbonaceous mas

. terialof predetermined thickness between the

50
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carbonaceous layer and the air-blasts during

the advancing movement of the two layers.

5. In a furnace of the class specified, the
combination with the furnace-chamber and
with the traveling grate; of two supply-hop-
pers set with their discharge ends in juxta-
position to the traveling grate, and each hav-

- ing an adjustable part; and means for ad just-

60

ing said parts towuard and
elit:g grate.

away from the trav-

7. In a furnace of the class specified, the |

combination with a rurnace-chamber and &

traveling grate; of two supply-hoppers lo-

cated in advance of the front wall of the Tur-
nace-chamber and in advance of one another,
and with their discharge ends in juxtapos!-

1

1)

tion to the traveling grate, and each having

an adjustable part, and one of which parts
directly adjoins the front wall of the furnace-
chamber; and means for independently ad-
justing said parts. | | |

8. In a furnace of the class specified, the

combination with the furnace-chamber and
the fuel-traveling grate; of two supply-hop-
pers supported, one in advance of the other,

at the forward end of the furnace-chamber,
and having an air-space between the front

end wall of the furnace-chamber and the next

‘adjacent supply-hopper. |
- 9. In a furnace of the class specified, the-

combination with a furnace-chamber having
a fuel-supply opening through the front wall

“thereof, and with a traveling grate; of two
‘supply-hoppersset oneinadvanceof theother -

ahd in advance of the furnace-chamber wilh

their discharge ends in juxtaposition to the
traveling grate; two adjustably -supported
parts, one of which is hollow and is located
-to constitute a cut-off for the supply-opening

in the front wall of the furnace-chamber, and
the other of which is located to constitute a
ent-off for the discharge-opening of the fore-
most supply-hopper; and independent means

for adjusting said parts.

10." In a furnace of the class specified, the

¢éombination with the furnace-chamber, and
with the fuel-traveling grate; of twosupply- ¢
‘hoppers located, one in advance of the other,

with their discharge ends in juxtaposition to
the grate; and one of said hoppers having &

05
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box-like adjustable rear wall adjoining the

front wall of the furhace-chamber, and the
other of said hoppers having a cut-off gate,

‘which is adjustable in a plane substantially

parallel to the plane of the fuel-carrying run
of the grate; and means for adjusting the box-

like wall -and the cut-off gate in places sun-
‘stantially at right angles to one another.

11. In a furnace of the class specified, the
combination with the furnace-chamber and
with the fuel-traveling grate; of a dupiex hop-

per comprehending two sidewalls secured to

TOR
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the framework of the furnace; a front end
wall; a rear end wall adjustably supported
adjacent to the front end wall of the furnace- -

chamber; a rigid, intermediate wall having
| a gate adjustably connected therewith; a

horizontally -disposed cuf -off gate extend-

| ing through the front end walls; and means

for moving said horizontally-disposed gate
inwardly and outwardly

hopper. - *
' ' ALEXR. B. COXE,
- ~ T{ENRY B. COXE,
Executors of the estate of Fckley B. Coze, de-
ceased. S

‘Witnesses: -
- Fraxcis H. RICHARDS,
W. ALEX. ROBINSON,

relatively to the
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